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WILSON AIR-FLOAT CEILINGS | snotmer new application of Homasote 

TELLER § RECEIVING TELLER | 

VIODERNIZED 

-- WITH CEILINGS THAT 

_-Float 
Whatever the type on condition of the eXIsStINng CE iling, here 1s a new 

construction method to modernize it economically. Wilson Air-float ceilings are 

hung from the present beams or from strapping under old plastei 

without “leveling up”. The ceiling is “continuous dry-wall construction’ 

as low as desired, and with no perce ptible points 

Lhe whole ceiling, of Homasote in big sheets up to 8’ x 14’, literally floats 

clear of all walls — free to expand or contract as a unit in either dimension. It easily 

accommodates and hides pipes, wiring, or air-conditioning equipment 

Wilson Air-float permits ceilings of two or more layers for indirect lighting and 

for sound-deadening. Consider it in new designs, for ceilings of any siz 

Let us send you complet blueprint information and construction data 

Kindly address Department E-26 

HOMASO 
IN CANADA: TORONTO 

| Ee COMPANY, TRENTON 3, NEW JERSEY 

— P.O. Box Stot 



Requiem for the trolley ... People, prunes and hidden persuaders ... The facts behind transistor science 
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KEY in a revolution 

in electrical design— 

Reynolds Aluminum 

Strip conductors 

Aluminum Strip Conductor becomes its own 

insulation through anodizing—a process by 

which the non-conductive film of aluminum 

oxide, natural to aluminum, is deepened. 

This revolutionary conductor and its companion 

product, Reynolds Interleaved Strip Conductor, 

used with a very thin layer of insulation between 

windings, make many more aluminum 

advantages available to electrical design. 

Both conductors are now available as a 

result of Reynolds pioneering research. 

Space and weight are saved in coils and trans- — a a 5 
formers—and there’s up to 50% savings in or ag egies nag aa see 
conductor material costs. Aluminum Strip 2 — 350 ¢ 

Conductors provide added conductive area without Q 3+——— 00 5 

increasing the space now required with copper wire. 4 a 20 5 

Space formerly taken up by insulation and voids = 20 & 

in round wire windings is eliminated. S | eaee * 
*) | > 

Heat dissipation is greatly improved because each s if vn Fi 

coil winding is externally exposed and because of ° “% 

aluminum’s high rate of heat transfer. Hot spots 0 ; : r 25 0 
are eliminated, cooling ducts usually not needed. CURRENT—AMPERES 

Electrical performance is increased because of lower 

average operating temperatures. Graph shows how electrical characteristics of a 10 kva copper 
wire wound transformer are virtually duplicated by a trans- 

former with Reynolds Aluminum Strip Conductor wound in 

exactly the same physical space as conventional copper coils. 

WEIGHT AND COST 

— COPPER ALUMINUM 
SLASS ANODIZED FILM 

For all aluminum applications, advantages like 

this are available through Reynolds Design and 

Engineering Services. You can gain most from the 

strength, light weight and versatility of aluminum 

by asking these men to work with you on design 

problems. For their assistance call the Reynolds 

Office listed under “Aluminum”? in your classified 
phone directory. Or write Reynolds Metals Company, 
P.O. Box 1800-HK, Louisville 1, Kentucky. 

APPROX. 50% 

The Finest Products - 

Made with Aluminum cR TIONAL AREA 
CENTER SECTION 14.625 in.* 14.625 in? | 

132 [bs 132 ibs 

YOKE 20 in.* 20 in 

are made with 

REYNOLDS G23 ALUMINUM Here is a comparison of 10 kva—480/240—240/120 trans- 

formers of conventional copper design and with Reynolds 

Aluminum Strip Conductor in exactly the same physical 

space. Note that aluminum strip design saves approximately 

half the conductor cost and weight. 
See “CIRCUS BOY”, Reynolds exciting dramatic series, 

Sundays, NBC-TV 

VISIT THE 

REYNOLDS ALUMINUM EXHIBIT 

at the Design Engineering Show 

New York Coliseum—May 20-23 

MAY 1957 



People, prunes and hidden persuaders (continued) ... Transistor science 
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what 
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insecurities that drive him into the arms of 

Is the condition the fault of 

merchandisers ? 

businessmen. 

Or are the merchandisers, 

rather, a symptom that people themselves 

might do well to examine? 

Then too, who among us is equipped to 

decide which needs are “good” enough to 
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Who can decide 
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The facts behind transistor science 

HANDBOOK OF SEMICONDUCTOR 
ELECTRONICS: A Practical Manual Cor 

ering the Physics, Technology, and Circuit 

Diodes, 

Lloyd P. Hunter 
Company Ty c Ne “ 

Applications of Transistors, and 

Photocells. Edited by 
McGraw-Hill Book 

York, 1956 

In 1948, Bell Telephone introduced a new 

device that shook the electronics 

The 

totally unexpected lines, and it opened up 

industry 

transistor was an innovation along 

new areas of industrial development to the 

that the the 

sistor and its related products has become 

a multi-million 

extent manufacture of tran 

dollar enterprise in less 

than a decade. Products related to the 

transistor are all those components that 

solid state 

conduction) by means of a semiconductor 

amplify electric current (in 

material. 

A semiconductor is a materia! that has 

properties between that of a conductor, like 

The 

dev ices 

copper, and an insulator, like glass 

materials used in semiconductor 

diodes, transistors, and photocells—are 

germanium and silicon. 

Since the time when electronics was con 

cerned exclusively with conductors as its 

current-conducting medium, a new engi 

neering science which deals with the appli- 

cation of semiconductors to electronics has 

emerged and is rapidly developing. This 

Handbook Of Semiconductor Electronics 

attests to the fact. It is a reference 

for the semiconductor electronics engineer, 

bx 10k 

and it treats its subject in a scientific man 

ner that offers only little clarification to the 

layman. Compiled by thirteen specialists in 

the field, it gives an authoritative coverage 

of the various sub-categories, but full com- 

prehension depends on a substantial knowl 

edge of physics and electronics.—«. g 



with a material as versatile as this 
e Strong and durable in thin 
sections. 

e Light weight (one-half the 
weight of aluminum). 

e Easily formed, punched, 
sheared, corrugated and cold 
embossec 

e Resists hard blows and ab- 
rasion—cannot rust or corrode. 

e Bonds well with many 
adhesives—can be riveted, 
stapled, stitched. 

e Can be decorated with 
standard paints, varnishes, 
lacquers or vinyl finishes 

e Can be colored in manufac- 
ture in production quantities. 

e Chemically inert, has no odor 
and absorbs no odor. 

e Combines its desirable 
properties with those of metallic 

and non-metallic materials. 

e Has low thermal conductivity 
and good dielectric strength. 

e Available in sheet, rod and 
tube forms. 

The virtues of National Vulcan- 
ized Fibre don’t end here. They 
may be the first step toward the 
solution of your current design 
problem. 

x NATIONAL 
VUELCANEZED FEBRE CO. 

/ WILMINGTON 99, DELAWARE 

In Canada: 

WATIOWAL FIBRE CO. OF CANADA, LTD., Torsnte 3, Oat 

Write today for 

technical data and 

a personal set of 
samples of this 
unique material. A 

brief note on your 

letterhead will bring 

them without delay. 

Address Dept. D 

See National at the DESIGN ENGINEERING SHOW 

New York—May 20-23, Booth No. 837 

ae | or at P| 



Designing with BAKELITE Plastics 
Durability plus quality appearance 

Precise small parts that resist chemicals 

New trick with a coating 

Here are three materials whose properties can Bake.iTe Brand Plastics provide a tremendous 

help vou solve design problems. One is a range of properties to improve design, effect 

general-purpose phenolic plastic notable for its production economies. Remember: Bakelite 

strength and appearance. Another is C-1l, a Company offers larger resources, longer experi- 

tough plastic that resists staining. The third is ence, and a greater variety and number of 

an abrasion-resistant vinyl organosol, a coating plastics—vinyls, epoxies, polyesters, phenolics, 

with eye-appeal to match its proven durability polvethylenes, stvrenes, silicones and impact 

These are just a sample. The hundreds of stvrenes 

Designed for strength and beauty— 

with phenolic plastic above and below 

Where the treatment is roughest—on the cover and base—the BMG-5000 

manufacturer of this electric hassock fan uses parts molded of Typical Test Values 

BAKELITE Brand Phenolic Plastic BMG-5000. This material Values from Electrical Tests 
. . hn ° . Dielectric Strength (D149-44 

keeps its fine surface finish and rich color. It prov ides cleanly- Short time, volts/mil 370 
Volume Resistivity (0257-54T 

megohm-cm 10¢ 
60. Ike. I me 

: : Dielectric Constant (D150-54) 5.7 5.3 46 

facturer emphasizes that the cover and base of the fan will Dissipation Factor (0150-54) 0.07 0.04 0.03 

molded details that point up the fan’s quality construction, and 

aid in fast, faultless assembly. And, as a sales point, the manu- 

resist food acids, beverages, soaps, and detergents. BMG-5000 Values from Miscellaneous Tests 
as ; Molded Specific Gravity (0392-38 

offers your plastics molder the best combination of molding and —e 1.34 
Brown 15 1.36 

Heat Distortion Temp. (648-451), deg. F 330 
(V2 in.-264 psi 

2 ‘ Thermal Conductivity 5x10 

gloss and superior strength properties cal./em.?/sec./deg.C/em 
a : ff Moisture Sensitivity 

can be produced fast. As for its perform- Water Absorption (D570-54T 
: x per cent wt. gain 45 

ance properties, see the table at right. Saturation Constant (WC-78-B-2), 
owe per cent 8.0 

They are taken from the BAKELITE Mold- Diffusion Constant (WC-78-E), 
: ~* eswne - «es 7 cm2/he 13x 10-5 
ng News “Field Report,” Vol. 1, No. 10 : 

l 5 ; ] ’ L, ; l ? Valves from Mechanical Tests 

which also describes several typical Izod Impoct Strength (D256-54T) 0.30 
P 4 Ft.-lb./in. of notch inten The _R 

products. Write Dept. XG-80. Compressive Strength (D695-54T), psi 34,000 
Tensile Strength (0651-48) (Ve’’), psi 8,400 
Shear Strength (D732-46) (Ye"’), psi , 13,000 
Flexural Properties (D790-49T): 

Flexural Strength, psi 10,000 
Modulus of Elasticity in Flexure, psi 1 x 10¢ 

end-use properties. It requires a mini- 

mum molding cycle, so pieces with high 

This “Air Flight” circulator has 

both cover and base molded of 

Bakettre Phenolic Plastic 

BMG-5000. Note partic ularly 

the elaborate one-piece molded 

construction of the base 



See Bakelite Company exhibit 

2nd Design Engineering Show 

May 20-23, N. Y. Coliseum, 

Booths +1005, 1009, 1013, 1019, 1023 

wo-shot” molded typewriter key—the outer shell is 

olded first, while the letter and the key lever slot are 

molded in the second shot to complet the button. 

“Two-shot” molded parts of 

C-11 Plastic—Highly Accurate, 

we Tough, Chemical-Resistant 

The kev buttons above are typical of the small 

parts molded of Bakeire Brand C-11 Plastics for 

IBM electric typewriters and accounting ma- 

chines. The choice of C-11 was based on its re- 

sistance to staining by inks, carbon paper, oil, and 

cleaning fluid, together with toughness, accuracy 

in molding, and smooth, comfortable finish. It can 

be made clear or colored . . . and is a plastic that 

can be used in many home products, packaging, 

and mechanical parts. Several other applications 

and properties of C-11 are discussed in BAKELITE 

Molding News Vol. 1, No. 4. Write Dept. XH-80. 

POLYETHYLENES e SILICONES e POLYESTERS 

PHENOLICS « IMPACT STYRENES e STYRENES 

In Canada; Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 

e VINYLS 

BAKELITE COMPANY, Division of Union Carbide Corporation @&® 30 East 42nd Street, New York 17, N. Y. 

rhe term Baketre and the Trefoil Symbol are registered trade-marks of UCC. 

. 
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The leather-like textured finish gives the “Soundscriber 

200” a high-quality look. And since the machine is port- 

able, it is imperative that the finish be tough and abrasio1 

esistant —as soundly engineered as the machine itself. 

a **Leather-textured” 

; Vinyl Finish Designed 

) to take hard knocks 

The exterior finish of the “Soundscriber 200 

portable dictating machine is a specially formu- 

lated organosol coating based on BAKELITE Brand 

Vinvl Resins—able to take the knocks of travel and 

still look attractive. The leather-like textured fin- 

ish gives the “200” a high-quality look. And since 

the machine is portable, it is imperative that the 

finish be tough and abrasion-resistant—as soundly 

engineered as the machine itself, Colors are vir- 

tually unlimited with organosols based on 

BakeLtreE Vinyl Resins. Write Dept XK-80 for 

“Industrial \pplications for \ inyl Resin Finishes.” 

& There’s more to design with in g 

BRAND 

PLASTICS EPOXIES 



l A. T) (left to 

Dorwin 

iennale committee 

Munk, Jay Doblin, Walter 

Vitarachi, Robert Gruen, 

right) Frank Jacoby, Sally Swing, Pete) 

T aque, 

Jacqueline Griffith 

Muller- 

Paul Met ‘obb, Jack Massey, Jane Fiske 

U.S.A. enters Triennale international exhibition 

For 

architecture 

years In 

I 

é 

‘ 

in Milan on July 28th 

ton and 

the first time in the history of Italy’s 

exhibitions of art, 

and design, held every three 

Milan, the United States has ap- 

ropriated money for 

The United 

Agency has made a grant of $25,000 to the 

vell-known “Triennale” 

a special American 

xhibit States Information 

American Society of Industrial Designers 

for the preparation of an exhibit of Ameri- 

industria] design, inside a geodesic 

the 

an 

Triennale, 

Mr. Walter 

has been invited to act as chairman 

lome at sleventh opening 

Dorwin 

Teag it 

f an exhibition committee 

Mr. Teague’s chairmanship is an expres- 

role in the U.S. 

After 

groups to stimulate the govern 

Mr 

sonal visit to Washing 

ISIA 

aving this country 

ion of his activating 

articipation the failure of attempts 

vy several 

nent’s interest in participating, 

league made a per 

convinced | 

nportance of officially 

ent to show its works alongside regular 

West 

countries 

Fran e, England, 

i the Scand 

U.S.A. is 

oI not 

navian 

the only ma vestern 

repre the last Trien sented ir 

le. See Editorial.) 

Because of time, budget and space limita 

, it was necessary that industrial prod- 

alone—rather than a selection 

officials of the 

the 

subject of this exhibition, and that the field 

of craft and decorative products—be 

be limited to a single design area. Imme- 

diately after the appropriation was made, 

Mr. Teague appointed an advisory commit- 

tee to formulate the specific direction the 

exhibit take. The committee, con 

sisting of Peter Muller-Munk, Paul Me 

Cobb, Doblin Frank Jacoby of 

ASID, Robert president of 

IDI, Mitarachi, editor of 

INDUSTRIAL Jack Masey of 

USIA, selected “Communications at 

should 

Jay and 

Gruen, 

Fiske 

DESIGN, 

past 

Jane 

and 

Home 

and at Work” as the theme around which 

products selected would be They will be 

displayed in an aluminum and 

Buckminster Fuller is 84 feet 

in diameter and provides 4,500 square feet 

plastic 

dome which 

of exhibition area 

the inclusion of 

Messers Teague, 

Mr 

Final decisions about 

material will be made by 

Doblin, Muller-Munk 

McCobb will design the installation 

and Gruen 

Aspen plans develop 

Focusing on the designer’s ultimate client 

the individual consumer—and the under- 

lying values that prompt him to live as he 

does, buy what he does, and respond as he 

does to design in his physical environment, 

the 7th Conference International Design 

) will convene in Aspen, Colorado June 23-9 

With “Design and Changing Values” as 

the central topic, this year’s conference will 

bring to bear on design problems the ex 

perience of a number of practitioners and 

fields related to 

sociology, anthropology 

effort 

society 

theorists in human be 

havior and psy 

chology—in 

into 

an 

the 

designer must be 

to probe authorita 

tively with which every 

According to 

Bass, the 

nree “cycles oO 

concerned 

conference chairman Saul con 

ference will consist of t 

discussion. 

Cycle I 

Fitch, Professor of 

University ) 

James Mar tor 

Architecture, Columbia 

will delve into “The Shaping 

(moderated by 

Social historian John Kouwer 

Made in Ame) 

deliver the keynote address, 

the 

terns 

of Values.” 

hoven (author of ca) will 

referring to 

way developing American taste pat 

have expressed themselves through 

He will be 

plemented by Conrad Arensberg, chairman 

technology and culture com 

of Columbia's 

and Dr. J. Bronowski, mathematician and 

literary critic. 

Cycle Il 

erated by 

INDUSTRIAL 

problems in the design of products and in 

Anthropology Department 

{ mod 

Editor, 

with 

Action” 

Mitarachi, 

will 

“Values in 

Jane Fiske 

DESIGN), 

on 

deal value 

the physical environment: how people ex- 

press their feelings and aspirations in the 

build for 

themselves, and what effect the designer's 

physical world they buy and 

work has on their way of life and the na 

Panelists will include 

tichard Latham of Latham-Tyler 

Jensen; Edward Bacon, Executive Director 

tion’s social pattern 

designer 

of the Philadelphia Planning Commission; 

Ernesto Rogers, architect and editor of the 

An 

who 

Italian publication Casabella; Robert 

shen of Anshen and Allen, architects, 

have designed numerous housing develop 

ments; and Lewis Clarke, 

itect 

The final cycle, on the “Transmission of 

landscape arch 

and educator 

Values” (moderated by James Read), will 

the 

radio, TV and advertising—in 

Ameri 

Panelists will 

Michael Helfgott, Director of 

concentrate on role of mass media 

the forma- 

tion and change of th« an public’s 

Dr. 

Research at 

Mather: Bruce Mac- 

IBM's Journal of Re 

search and Developme nt; and Dr. 

design values. include 

Ogilvie, Benson and 

Kenzie, editor of 

Richard 

Meier of the University of Michigan 

Arrangements for attending the week 

long conference may be made through 

George Culler, 22 East Illinois, Chicago. 



SOCKETS TO MATCH 
YOUR 57 CHRISTMAS TREE 
A more colorful Christmas—1957 is in the making today. 
To match the trend to Christmas trees sprayed in a host 
of colors, Conart Co., Inc., is now molding light socket 

husks in a variety of colored BeetLe® Molding Com- 
pounds to be strung on matching wire strands. Sturdy, 
hard BEETLE is an excellent insulator, and its molded-in 
color resists heat and discoloration, can’t chip off. Conart 
produces enough husks each month to stretch twice from 
coast to coast 

EP OUT 
KE NT pROPERTY 

LAMINAC’ SIGNS WARN OF 
“OPERATION ELECTROCUTION” 
These LAMINAC signs point to a great experiment in sea lamprey 
control being conducted by U.S. Fish and Wildlife Service 
in the Great Lakes area. To kill these destructive eellike fish, 
electrically charged lines are stretched across areas where 

lampreys return from spawning. Passers-by are warned off by 

signs posted on land and in the water. To make them waterproof, 

with warnings that can’t wash off, Perry Plastics, Inc., makes 
the signs of glass-reinforced LAMINAC Polyester Resin. Color 
is molded in, so signs never need painting and will never rot 

or rust away. 

ANGELIQUE’S CYMEL“ AEROSOL 
WINS CSMA AWARD 

1956 saw the first successful all-plastic aerosol spray dis- 
penser made of CyMeL Melamine Molding Compound. And 
it brought the top Chemical Specialties Manufacturing 

Association, Inc. award in the class of glass and plastic 
aerosols to Angelique’s CyMEL dispenser for Black Satin 
Spray Cologne. Plastic aerosols are popular with the ladies, 
too—feel warm and pleasant in the hand, resist breakage 
and corrosion, eliminate evaporation. Their success points 

the way to many new packaging possibilities with CyMEL. 

AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION — _ CYANAMID 

37C Rockefeller Plaza, New York 20, N.Y. 

In Canada: North American Cyanamid Limited, Toronto and Montreal 

Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 

Los Angeles - New York - Ookland - Philadelphia - St. Lovis - Seattle MATERIALS F 
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ALCO’s army package power reactor 

a dedication ceremony at Ft 

marked the first installation 

power plant for the power! 

result o 

for the 

plants, the 

Army base. As a f 

to private industry 

powel 

ommisslo! 

Americar 

1954 (now 

partment 

hree militar 

at sour 

system vas 

iclear plant con 

transported by air and make 

erect plants at remote field 

a six-month construction pe! 

features this type 

Army has been called the 

Power Reactor. 

a wide variety of requirements 

ALCO 

‘criticality facility” near its 

Schenectady, N. Y 

allatior 

plant the 

or made” reacto pullt 

plant i 

a laboratory-like ir 
] st the nuclear where the heart of 

reactor core is 

until the 

for full power opera 

been obtained. This means pre 

determination of the fuel 

ods and control-rod assemblies) in 

thei 

theory 1s no et 

dimensions and placement 

sufficiently 

DY practice permit nuclear 

constructed and immediate 

asl of advance 

for conventional 

assembled, 

character- 

elements 

be determined empirically, and correct op 

eration must be insured beyond doubt be 

fore the reactor is installed in a plant and 

operated full power. At the 

culty the 

criticality fa 

reactor is operated at a very low 

power level; since the behavior of a reac- 

tor varies in proportion with the powe 

ieveil, 1t 18 possible to determine its full 

operation exactly within a low and safe 

rating level. Once the reactor design is 

is then transferred from the 

facility to the field installation, 

al power plant 

major military 

it elimin: 

effort ré 

actor package 

a small tracth [ the 

quired to transport 

ventional fuel. The Ft 

ind store bulky 
pian Is Belvoir 

designed to operate at full power of 2,035 

kilowatts for a year and a half on a single 

of nuclear fuel (uranium-dioxide in 

this case), which is smaller than a barrel 

and weighs only a few hundred pounds 

Over the same period a comparable con 

ventional plant would consume some 60, 

000 barrels of fuel oil, equivalent to the 

apacity of a medium-sized tanker. Ths 

cost of a nuclear plant does exceed that of 

the conventional plant, but transportatior 

savings, even in peacetime, are expected to 

counter-balance the greater capital invest 

ment, so that the nuclear plant will pay for 

tself in a few years 

Another military consequence is that, by 

the military operations aré¢ reducing load, 

made less dependent on long lines of 

ply. Mobile 

than 

sup 

sources of more electrical 

powel has thus far been available 

will considerably affe future planning 

vhere a high degree mobility is desired 

ise of small port e Army feels that 

ce feasible certal 

not otherwise b 

reactor at Ft. Belvoir can pro 

sufficient power to ply the need 

a community of 2,000. In addition to 

opening a new chapter in the military ap 

plication of nuclear energy, the new powe1 
‘ 

package he Ips lay the foundation for future 

conventional! 

ALCO 

ready designed a 10,000 kw nuclear-powe1 

based on the Ft. Belvoir 

supply a 

civilian uses In areas wher 
, iel is a supply problem has al- 

station, package 

powel! reactor, which can com- 

10,000 people munity of | 

IDI hears cracks on picture windows 

The New York chapter of the Industrial 

Designers Institute John Keats, 

of “The Crack in the Picture Win 

dow,” denounce 

heard 

autnor 

mass-produced housing on 

April 9th. Describing the monotony of the 

houses and people’s lives in them as 

the 

America’s suburbs, Mr. Keats included in- 

blighting landscapes and souls of 

dustrial designers in his indictment for 

creating standardized goods and furniture. 

New British industrial design course 

Ken 

four- 

The Royal College of Art in South 

sington, England, has instituted a 

year industrial design which is 

one of the 

design programs in that country 

course in 

first comprehensive industrial 

Although 

each of the subjects offered is available in 

at least one other British art college or 

technical school, the Royal College claims 

that no English schoo] has assembled then 

nto one program which includes mathe 

matics, ergonomics (the study of relations 

between man and his working enviror 

othe: 

as practical workshop and design 

As part of the 

candidates 

and theory courses, as ment), 

training 

first entrance examin: 

tion, made con 

plasticine and wire, 

choice of an abstract con 

tures of paper and card 

nechanical qualities of 

One of the entrance projects 

P. Bure , a Stabile by G 

York. 

1 
above 

School, 

Student architectural exhibit 

exhibit of student 

National 

Education opened at the 

The first international 

work collected by the Institut 

for Architectural 

Endowment for Internationa 

York, last 

drawings and pictures of 240 architectural 

Carnegie 

Peace, New month. It included 

projects of students from fifteen countrie 

Over 30 universities were represented, ir 

cluding entries from three Eastern Europ: 

Czechoslovakia, Rumania and 

Yugoslavia. The American 

the Lloyd Warren Fellowship 

winning airport by Robert J. Burns, Jr. of 

North Carolina State College. 

The that this 

tional exchange at student 

countries: 

contribution 

was prize 

interna 

will 

sponsors hope 

the 

become an annual event. 

level 



where you need 

high-impact strength and 

formable plastic sheet 
low-pressure moldability use 

HERE ARE SOME IDEAS 

AND ADVANTAGES 
<x | 4 

d ; ‘em \\ 
(<7 ; = 

Light weight... hand- Protection tough Impact resistance Abrasion resistance Rigid-rugged spe- Low tooling costs low water-absorp- 
some luggage with covers for machines safe, shock proof tote fender guards re- cial finishes and die panel is strong, tion rate light- 
realistic leather finish Practically stainproof boxes withstand sist kicking, scraping colors make Boltoron rigid holes can be weight, chip-proof 
is strong ond sturdy rough hendling, pro- without loss of color ideal for plane and rovted after forming sinks will not absorb 

tect delicate parts or finish auto trim ivices or dyes 

EIA — 

Boltaron is a high-impact strength, low- f . 

pressure moldable sheet material that combines GENERAL \ 

many of the advantages of both plastic and PLASTICS | 
rubber. It can be formed with low cost molds The General Tire 

of wood, metal or composition material . .. can 

also be vacuum molded or simple plug and 
ring forming techniques can be used. With- THE GENERAL TIRE & RUBBER COMPANY 

stands blows that would shatter or dent metal BOLTA PRODUCTS DIVISION © LAWRENCE, MASS. 
castings or sheet metal. Can be produced in 

most any color or finish. 

j 

Please send me full information on Boltcron. 

oh” . . Noam 
For complete booklet giving full information a 
; . : : c 
including properties, use coupon at right. ae 

Address 

THE GENERAL TIRE & RUBBER COMPANY City 

BOLTA PRODUCTS DIVISION + LAWRENCE, MASS. 



World Trade Fair comes to New York 

the 

proved 

Trade Fair at 

Yor} April 14-27 

a major commercial and popular suc- 

S Wor Id 

Coliseum 

plans have already been made to 

Coliseum next 

the 

at the year 

fair, which totalled a 

volume of more than $1,000,000,000 

was attended by more than half a mil- 

was originally suggested by 

Department of Commerce and 

Events. Its intention was to boost 

trade and increas¢ international 

advance the city’ position as 

ommercia and cultural center Unlike 

national trade Talr sponsored by tne 

Fair 

It w 

government, the was private 

and 

naries L 

U.s 

managed as planned 

Snitow 

and 

Organization, 

New Yor} State 

agencies 

Eisenhower invited 71 nations 

to exhibit at the fair and tinents 

ponded, among them two 

lror ( 

res] 

the irtain—Poland 

ikla 

products were 

which offered a 

sh « 

ilver, 

sifications of 

xhibits 

the Brit 

Mexicar 

is (and 

+000 

rown jJeweis 

Turkish 

reputedly the 

ion 

powerful electronic micro 

emeralds, 

silks 

particularly 

zuelan pearls and 

Italian c: Indian and 

Many booths, 

were distinctively and con- 

irs, 

decor and wares. na In 

among the Italian exhibits 

(above) of La Rinascente, 

which ex 

of its 

(ID, 

istributing group, 

ize winning products 

competition of 1956 

1957) Feb 

In addition to the commercial exhibits, 

42 set national booths which 

advertised 

countries ip 

tourist vacation facilities and 

included educational, entertainment and 

cultural exhibits. 

18 

Brussels Fair display commissioned 

The of Pete 

G H irnde! (below, been 

t-planning firm 

ght) 

pointed to design the American exhibits at 

World’s F 

Commissioner-General to 

The 

len firm has served as designer-pro- 

Paris exhib 

ri nas ap 

air in 1958. Howard 

illman, U. S. 

the Fair, announced the appointment 

Harn 

ducers of | S. exhibits in 35 national and 

ternational fairs in thirteen countries, 

of them European. Bernard Rudofsky 

New York architect, will be 

the Harnden The 

Is to design 

in 

most 

(below, left) 

associated with firm. 

problem posed for the project 

exhibit, in a 

Edward 

the 

and dramatize the American 

by 

16) 

building 

page 

doughnut-shaped 

(ID March, within Stone 

Rudofsky and ndey drau plans up 

Fair's 

an 

general theme, 

of 

is world 

life 

exhibit 

framework of the 

“A New 

greatel 

Humanism era man’s 

understanding of h and 

for 

plans 

his opportunities fuller 

full 

ID 

designers’ for the 

appear ir n September 

iv 

Free-form design is child’s play 

Fantastic Village is part of a free-wheeling 

playground at Public School 130, 156th St 

and Ave. 

with indestructible 

Prospect in the Bronx, dotted 

concrete structure 

that change from plane to fort to moun 

taintop—depending on how the child looks 

at them. The “village” is designed to keep 

of $50 

‘I didn't 

pace with the imaginations its 

young citizens, aged five to eight 

know what to do at first,” said one teache1 

the 

how 

‘I couldn’t supervise children’s play, 

because I wasn’t sure or what they 

were supposed to play. But they knew and 

they taught me.” 

Fantastic Village, was 

first national Play Sculpture 

Design Competition sponsored by the Mu 

of Modern Art Parents Maga 

zine, is a group of five Pueblo-like forms, 

of 

concrete slabs. The parts can be assembled 

na of and 

pipes to aid the children in crawling, jump 

ing or running over, through or the 

forms. Tunnel Maze and Serpentine Wal 

other playground 

Sand 

which awarded a 

prize in a 

seum and 

constructed pre-fabricated, reinforced 

variety ways with ladders 

under 

ire constructs in the 

and clay pits complete tne play 

ground facilities 

the These imaginative play-aids are 

work of C 

Herndon, Pa., 

only 

reative Jaythings, In 

whic has designed then 

the 

mind 

with not child-consumer but the 

Instead of shipping onstructor in 

the heavy concrete pieces from the factory 

to the playground site, they can be 

and assembled by local 

service personnel without 

skill by following the company’s plans 

in arrangements molds various 

Bronx playground lets imagination travel far from city streets: Fantastic Village 

foreground, Tunnel Maze and Serpentine Wall at rear. 

maintenance anda 

built 

j 

special technical 

7H 



SET A 

NEW PATTERN 

...for strength 

and precision 

with y 

REINFORCED / 
™ FIBERFIL & 

‘ig 5 y 

Because it is high in both 

“anes impact and tensile strength . . . 

ee ee SEES offers higher heat distortion and 

ah . fi ot resistance to shrinkage or warpage . . . -_-——~ 

Fenes: 3 Fs FIBERFIL lifts injection molding into a - bad i. 
ot ‘ we ‘ ° ge f ts. 
Hy es broad new area of productive potentiality. { € 3 5 ~~ 

Bs * ‘ ate Custom molders and manufacturers alike are a ~~. 

Pre © currently accounting for millions of pounds of FIBERFIL a se . ; g pe 
et ea Nylon G and FIBERFIL Styrene G — in applications which 5 
F eae , could not be mastered with ordinary plastics. And 

J en.) : 

toa every day brings an ever-greater demand for these 

rs most versatile glass-reinforced injection 
be 

molding compounds. 

Whatever the product or part, however 

close the tolerances or however exacting 

the requirements for durability and 

rigidity, don’t decide it can't be 

injection-molded until you inves- 

tigate FIBERFIL! Write for 

complete data today. 

FIBERFIL 

FIBERFIL, INC. « FOX FARM ROAD - WARSAW, INDIANA . 

Sea for all injection 

molding! 
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Mass-produced housing criticized at ASID symposium 

typifying the 

of the eve! ing, com 

take the Kitcnen out ol vo y j 

houses today, all you have 

reproduction.” He said that 

gimmicks were being 

the contemporary nhoust 

nd the time 

»f e the house 

new materia 

arcnil 

Geo 

sarily require ar 

, partner i 

York, int 

produc ‘ d 

iam Renwic} 

rod iced 

-fabr pre 

to which you Ca! 

foot-square modular units 

made up of a system of cubes 
a , inction as 

annexe Oo 

button-on 

otner ipes oT! 

of the 
you 

“The beauty 

ex- 

ts 

neighborlins Renwick said, “is that an 

| tract it a group wit and and retrac almost at will.” Ir 

plan and s1ze, 1t seemed oO 

t the tior 

to cons impt o! 

que some answer! 

peakers 

i! Bec Var 

fit into modular units sucl 

howed slides of 
, vould 

*“button-on”” house. The kitchen « 

n advance t imme 

m treezer to the elec 

them automat COO and 

the sympos 

Webb 

eakers 

omn 

Home 

nundt, who organized 

ASI 

Ve 

tne vympo | 

Rohe a 

J ose 

Ludwig Mies van der 

John 0. Merrill, 

(/ to r.): 

Bunshaft. 

pury Fe rv Me morial ( om pe fifion 

Lance Law Whyte, Luis ot Gordo Ve 

2() 

¢ 

f kitchens 

ium 1f0 

D. Wilder Hobson, Associate Editor of 

Pier Luigi 

Day-after-tomorrow’s office building 

rhe { Atla 

sponsored Louis Kahr 

t and city pk 

to extend t} 

niversal 

tex anne 

project 

t, pre-stressed 

ed 

at Cornell 

cas 

structure 

’s White Art 

ntempor: 

propos 

Mu 

Festival of Co 

of Mr. Kahn’s work 

The 

vould u 

experimental! 

tmanguia 

Stock ceilings to 

concrete sectior prov 

conditioning, heating 

ines, and a centra 

vators and stairways 

> move Ww hole 

irchitect Kahn and White Mus« 

tor Alan R. Solomon « 

Fermi Memorial competition winner 

Cay wood Knight, 

Architect 

nner 

Reginald 

M.1.T 

named 

tee 

been Ww 

Architectural Competi 

Fermi Memorial 

in 

tion 

Enrico winning 

structure will be a key hicago’ 

Fort Dearborn 

velop 150 acres north of 

The Knight buildings are 

and exhibition hall, ng 

to the atomic scientist, Enrico 

Knight sound inifying 

ative motif for 

vertical tubular bells placed 

on a central plaza. “Through the controlled 

medium of sound,” the judges noted, “ar 

out and 

Proje will re-de 

ne (Chicago River 

an auditorium 

a memorial 

Fermi. M1 

imagin 

serv as 

uses as a 

the project: a system of 

n three rows 

chitecture will be able to reach 

touch the lives of many more people than 

would be possible through vision alone.” 

$10,000 in were awarded by the 

Chicago Junior of Commerce 

and Industry and the Chicago Joint Civic 

Committee of Italian Americans. 

The distinguished international jury in 

Law Whyte, 

Nervi, a 

tohe, Gor- 

John O 

prizes 

Association 

Lancelot physicist 

Pier Luigi 

cluded 

structural 

chitects Ludwig Mies van der 

don Bunshaft and Jose Luis Sert 

Merrill was professional advisor 

engineer 

Se rt. 



bright future 

Buildings constructed and decorated with Stainless Steel 

are cleaner, more attractive places to work and live. When you re 

planning a building . . . design it, improve it and protect 
it with McLOUTH STAINLESS STEEL. 

specify 

Mc LouTH STAINLESS STEEL 

for architecture 

¥y McLouTH STEei CORPORATION DETROIT, MICHIGAN 

MANUFACTURERS OF STAINLESS AND CARBON STEELS 



News 

Summer design studies offered 

Bas« 

scipil! 

will present applications of 

chnique 

ceramist Willian 

Forth 

iwctors are 

tograpne! Robert 

inistrative Director of the Program 

Theodo Associate Direc- 

the Ins ite. Joseph Carreiro of 

ladelphia Museum School of Art 

Academik Applica 

made by F' t 

» S. Jones, 

Director 

‘100 Years of 

ng the 

Americar 

celebrat centennial 

Institute of Architects, 

National Ga 

\merican 

the Washingtor 

f Art, May 14 

American Management Association's 

ne ed 

ity, Hamilton, 

ational program at Colgate 

New 

arger than the program of last year 

York, will be 

> 000 execut expected 

(reative 

ylanned for 

July 8 to 10 at the 

New Yor 

The United States Department of Com- 

‘American Business and Design 

Patents” Exhibit opens to the public May 

27-June 7 vaartment’s Washing jo ne i at 

Buffalo, University of 

merce 

the De} 

irsuaders” ‘ l 

Package Research Conference, 

May 21, at the Hotel Plaza, N. ¥ 

Vlll Dring together 

ce 100 

handising 

1957 Design Engineering 

Company news 

Lippincott and Margulies quote estimat« 

spent about $90 ndicating that industry 

million a year for industrial design services 

ten years ago. In 1955 the cost had risen 

to $500 million, and probably reached $600 

million in 1956 

Alcoa repot th a new record for the use 

of aluminum in bridges has 

Walt Whitman 

Pennsylvania 

been set by the 

Bridge which links the 

New 

aluminum 

and Jersey Turnpikes 

In addition to members, the 

entire bridge coated with aluminum 

of scientists and engineers with 

experience in aircraft and missiles have 

formed the new corporation Era Engineer- 

Monica, Era 

electronic, and 

ing, Inc. in Santa California 

will develop radiation 

Ketry systems and devices 

Ekco Products Company's expansion pro- 

the 

hardware field is 

metal and 

add 

gram in builders’ supply 

yeared to 18 million 

dollars to their sales volume, the house 

manufacturer has announced. U.S. 

Maritime Administration 

design of 

wares 

has awarded 

the first 

powered surface ship to George Sharp, Inc. 

of New York Walter Kidde 

Laboratories, Garden City, 

Island 

GE's 

atomic- a contract for 

and Nuclear 

Inc. of Long 

Technical Products has Department 

been awarded a 

dev elopment , moc Ip 3 

“over the horizon” communications 

Metals, 

io, has announced the formatior 

Sullivan Powdered Inc., of 

ision that will work in oopera 

Alcoa on special blends 

and powders for 

pape! 

and fabric finishes 

Appliance Div 

orts that 

ness 
mae : 
LYob at 

People 

Reino Aarnio, 

hibit 

desigt 

Pol: 

Frank Mansfield, 
re ict 

iT d a 

Planning 

Metallu 

P 

Henry W DeVore 

re 

sion of Allied Chemi 

Lawrence 

16 West 

Michael Melack 

of his own design office at 294 

Mc Mane Heights, N 

H. Perry Smith, formerly 

Singer has 

16th St New 

announces the. opening 

industrial 

Ave., Berkley 

manager of the 

Underwood 

Associated 

director of 

general research laboratory of 

Corp., has joined the Spring 

Corp as assistant research 

Kucher has beer elected a vice 

Ford Motors, 

over all 

Andrew 

president of direct 

product 

with 

supervision central 

engineering 

The Raymond Loewy Corp. has moved to 

new and larger quarters at 425 Park Ave 

New York, New York 

Becker and Becker Associates 

named designers for the 

nue, 

have been 

American exhibit 

at the Paris International Trade Fair 

Roy Larsen has been made a Vice President 

of Raymond Loewy Corporation, as an 

nounced in the April ID, but not a partner 

as Was erroneously added 

Stevens-Chase Design 

New York, 

Smith-Corona In 

Associates of Syra- 

cuse, have been retained by 

, to act as general design 

consultants. 

Chicago, Illinois, de- 

office at 

Penson-Tuttle, Inc. of 

sign consultants, have a new 

228 North LaSalle St 
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HERE’S A SOLID FOUNDATION FOR 

IMAGINATIVE DESIGN IN ALUMINUM 

In Alcoa’s library are many publications prepared with 

but one objective: to help designers and fabricators learn 

the basic facts about aluminum. How to desigi with it. 

How to work it. How to join and fasten it. How to capit ilize 

on its unique idvantages to get better, longe1 lasting. lowe! 

cost products [* 

Among the newest re these 

Finishes for Alcoa’ Aluminum—a colorf 

A New Horizon in Extruded Shape Design 
| : oueh tey cle ed »y stin n ative } 

des ! ! I Vil vf ied a minun =} ip 

Metal in Motion... Alcoa Impacts 

facts on tl t t rod 

In addition to these newest Alcoa publications, the Aleo 

library has hundreds of others. plus dozens of motion pir 

tures. Most of these are described in a Ll-page index called 

{lcoa Informational Aids. All of these films and publi a- 

ivailable from Aleoa for your use. 

Order is index and these newest public itions right } 

Send your name, iddress ind company iffiliation to 

ALUMINUM Company or America, 2194 Alcoa Buildir 

Pittsburgh 19, Pennsylvania. 

THESE LATEST 

ALCOA BOOKS 

THESE LATEST 

ALCOA FILMS 

ALCOA § 

— 
1260s 

Look forward with Alcoa 
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a hecagon < \ (of aluminum, glass-fabric, stainless steel) 

til = | => dot 9 MS) | a oro) | — 
the basis for new structural materials 

with the greatest strength-to-weight ratio ever developed! 

Add facing sheets of lightweight aluminum or steel to Hexcel 

honeycomb and it performs feats of strength never before 

equalled by lightweight metals. 

The hexagon’s six rugged walls not only give great strength 

and light weight but provide protection against heat and 

vibration, and have excellent acoustical properties. 

Hexcel honeycomb was originally developed for use in air 

craft structures such as the giant 

Lockheed search planes and the wings of the Martin Matador 

radar domes on the 

BAe xMC EL PRopvucTs INc. 

For a world of things made 

lighter and stronger than ever before 

missile. But now this new honeycomb material is proving 

its value in curtain wall construction for buildings and for 

interior wall panels. 

HONEYLITE® — 

aluminum honeycomb without facings. In fixtures or in full 

ceiling illumination, HONEYLITE 

free light with nearly perfect efficiency. More uses for the 

the newest word in lighting — is Hexcel 

transmits soft, glare 

versatile hexagon are being discovered every day! 

HEXCEL PRODUCTS INC 
951- 61st Street, Oakland 8, California 

ce illustrated book telling 
how many lead industries benefit fron 

Hexcel Honeycomb. 

Please send me ur f 

Company 

Address 



here do you fit 
into this 

Products of PLASKON Plastics and Resins in this kitchen: 

Nylon— baby bottles, cabinet knobs, food bag 

Urea— electric blender base, radio housing, electrical outlet and switch plate, can opener 

Melamine — dinnerware, washing machine agitator, utensil handles 

Polyester Resins —translucent panels, chair 



picture? 

IN THIS KITCHEN ARE TWELVE NEW PRODUCTS MADE WITH 
PLASKON MATERIALS...THERE IS ROOM FOR MANY MORE! YOURS? 

Throughout the kitchen at the left are twelve new products produced with PLASKON® 

Plastics or Resins. For example, the washing machine agitator the woman is holding 

is molded of PLASKON Melamine, the chair is PLASKON Polyester, the drawer handles 

are PLASKON Nylon, the radio is PLASKON Urea. 

But this is just the beginning. Bright new products of PLASKON Materials are 

appearing all the time—and not just in the kitchen! 

The diverse line of PLASKON Plastics and Resins offers designers and molders 

unlimited opportunities—for improved versions of existing products or entirely new 

products. No matter what combination of properties you’re looking for, chances are 

you'll find the answer in a PLASKON Material. 

Take a minute and check the properties of the various PLASKON Plastics and 

Resins below: 

Nylon Molding and Extrusion Compounds: High 
strength, impact resistance, abrasion resistance, 
light weight solvent resistance, self-lubrication, 
rapid injection molding and fast extrusion. Liter- 
ally hundreds of new applications, including trans- 
parent films, long-wearing gears, cams, bushings, 
rollers, etc. 

Urea Molding Compound: Ready moldability, 
wide range of colors and good fusibility. When 
molded its hard surface resists cracking, chipping 
and scratching, has good electrical insulation 
properties. Used in housings, buttons, toilet seats, 
wall plates, closures, etc. 

. LEADER IN THE FIELD 

Melamine Moiding Compound: Extra hard sur- 
faces that resist scratching, heat, common house- 
hold solvents, oils and greases. Used in colorful, 
virtually unbreakable dinnerware, utensil handles, 
washing machine agitators. 

Polyester Resins: For glass reinforced laminates 
with great strength, light weight, excellent elec- 
trical insulation properties, good dimensional sta- 
bility. Used in boat hulls, decorative panels, 
chair seats, car bodies and parts, etc. 

Molders and end-users alike can avail themselves of 
Plaskon’s research and design service personnel. 

or turther information on PLASKON Plastics and Resins 

address BARRETT DIVISION, Allied Chemical & Dye 

Corp., 40 Rector Street, New York 6, N.Y. HAnover 2-7300 pete 



Essential to every designer’s library .. . 

design books from Whitney Publications, Inc. 

Storage 

edited by George Nelson. This big volume brings fresh answers 

from all over the world for one of today’s most common prob 

lems—more storage space in contemporary living arrangement- 

Covers shelving, special purpose storage, unit cases, architectural 

storage ... with practical new solutions and ideas that make im- 

iginative use of space. The author's analysis of each piece is 

detailed and perspective. Bound in full cloth, 176 pages, 9 x 12 

inches, 303 illustrations. $12.50 

Display 
edited by George Nelson. Here are the ingenious and remarkable 

displays that have set new patterns in interior design thinking 

and techniques . . . in shops, showrooms, museums, exhibitions 

wherever creative designers have put ideas into three-dimen 

sional designs to “show something.” Display shows new systems 

created by more than 125 top designers and architects. Bound 

in full cloth, 192 pages, 

Chairs 
edited by George Nelson. In this book of design, the author 

traces the evolution of the chair and examines chairs produced 

9 x 12 inches, 312 illustrations. $12.50 

today in bentwood, laminated wood, molded plastics, solid wood 

metal and upholstery ... by 137 tep designers. Lively reading, and 

an important reference source, Chairs takes up new application 

of materials . . . technical inventions in furniture. Bound in full 

cloth, 176 pages, 9 x 12 inches with 433 illustrations. $10.00 

Living Spaces 
edited by George Nelson. The only complete collection of interiors 

based on the new philosophy of freedom to use space for living 

as one well pleases! Presents contemporary interiors by 81 lead- 

ing designers, including Finn Juhl, Le Courbusier, Mies van der 

Rohe, Richard J. Neutra, Frank Lloyd Wright. A great source 

of fresh ideas for interior designers, architects, manufacturers, 

retailers, home owners. Bound in full cloth, 148 pages, 9 x 12 

inches, 232 photographs. $7.50 

Package Design 
by Ladislav Sutnar. This book makes package design come alive 

outlines in pictures and commentaries the potentialities of 

package design for selling a product. Package Design clarifies 

the expressive power and drama of the visual elements of the 

package, especially with regard to changing selling conditions. 

The author, a designer of international repute, throws a spot- 

light on some 500 practical examples of package design from 

world-wide sources, from food to luxury products. 128 pages, 

12 x 9 inches, 545 illustrations. $9.75 

Anatomy for Interior Designers 
by Francis de N. Schroeder. This important book gives you 

1,321 essential measurements every designer needs . . . in clear, 

dimensional drawings that can save hours of research! Diagrams 

give measurements of the human body in terms of requirements 

for design of furniture, storage space, home products and equip. 

ment. Includes a significant section entitled: How To Talk To 

A Client! Bound in full cloth, 96 pages, 9 x 101% inches, filled 

with sketches and diagrams. $4.00 

lo: Whitney Publications, Inc., 18 E. 50th St.. New York 22, N. Y 

Knelosed is remittance of $ ik aora nant eel copies of 

books checked below. (For Canada and foreign countries, add 

$5e per copy for postage.) 

Tithe Number of Copies Cost 

Storage ($12.50) $ 

Display ($12.50) 

Chairs ($10.00) 

Living Spaces ($7.50) 

Package Design ($9.75) 

Anatomy for Interior Designers ($4.00) 

Perspective ($5.00) (See page 115) 

TOTAL 

Less Discount 

Remittance enclosed 

(Books to New York City address, add 3% city sales ti 

Your Name a F 

Addres- 

City Zone State 

SPECIAL DISCOUNT RATES—Any two books deduct 5%. 

Any three books—deduct 10%. Four or more books—deduct 15%. 

INDUSTRIAL DESIGN 



DESIGNING WITH ALUMINUM 
This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 

design. Extra or missing copies of the 

series will be supplied on request. Ad- 

dress: Industrial Service Division, Kaiser 

Aluminum & Chemical Sales, Inc., 

1924 Broadway, Oakland 12, California 

STRENGTH AFTER FORMING 
RATES OF GAIN IN YIELD AND TENSILE STRENGTHS VARY FOR DIFFERENT ALLOYS 

Note: This ad includes new and revised data from Product Design Ad. No. 5, 

Tu increasing use of wrought alumi- 
num alloys in load-carrying, formed 

parts has emphasized the need for 

quantitative data concerning the effects 

of forming operations on the mechan- 

ical properties of these alloys. 

Such data are essential to design en- 

gineers. By taking advantage of form- 

ing effects, they can produce sound 

FIG. |— YIELD STRENGTHS AFTER STRETCHING 
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designs with greater economy by using 

less expensive alloys or thinner sections 

The effects of plastic deformation 

during forming are especially im 

portant in the case of the non-heat 

treatable (or “common”) alloys. The 

strengths of these alloys cannot be in 

creased by heat treatment, but can be 

increased substantially by deformation 

The mechanical properties of all alu- 

minum alloys are affected by plastic 

deformation. The extent of the effects 

vary from alloy to alloy, however. In 

general, yield strength and tensile 

strength increase with increasing de- 

formation and for this reason the effects 

of deformation are referred to as “work 

hardening.” Ductility is also affected by 

work hardening and, in general, is de- 

creased by increasing deformation. 

Effects of Stretching 
Recent additions to the list of available 

non-heat treatable alloys have further 

extended the range of strength attain- 

ible in finished aluminum products. 

Alloys 5083 and 5086, developed by 

Kaiser Aluminum’s Department of 

Metallurgical Research primarily for 

high strength welded construction, are 

finding many uses in high strength 

formed items. 

This increased use of non-heat treat- 

ible alloys prompted the Kaiser re- 

search group to conduct tests which 

compared the new alloys with those 

already being widely used. The results 

of these tests provide data of para- 

mount importance to engineers inter- 

ested in the design and production of 

formed parts. 

Tests were made on six alloys: 1100, 

3003, 5050, 5052, 5083 and 5086. Com- 

mercial sheet material in the “O” tem- 
per and 0.064” thick was used, with the 

exception of alloy 5083. Here, the min- 

imum commercial “O” temper plate 

thickness of 0.250” was used. All tests 

were made parallel to the direction of 
rolling. The test procedure was: 

1. Stretch sample strips in ten- 

sion by specifed amounts. 

Stabilize the strips using a 

thermal treatment of one hour 

at 300 F. 

Strength After Working 

Cut two standard sheet tensile 

specimens from each strip. 

Test the specimens to failure 

in tension. 

Alloys of the 5000 series containing 

Mé may show some changes in mechan- 

ical properties when held at the usual 

ambient temperatures for long periods 

ot time after work hardening. In com- 

mercial materials such changes are fre- 

quently accomplished in a short time 

and a stabilized condition reached by 

suitable heat treatment. Such a stabi- 

lizing treatment was applied to all 

samples used in the present tests. 

In general the changes consist of: 

1. Adecrease in the yield and ten- 

sile strengths to stable values 

well above strengths of the 

same alloys in the “O” temper. 

An increase in ductility of the 

work hardened materials. 

Ordinarily, the design of a stressed 

part should be based on the stabilized 

properties of an alloy or the properties 

retained after long periods at normal 

ambient temperatures. The manutfac- 

tured part need not receive a stabilizing 

treatment, however, unless the result- 

ing increase in ductility is considered 

essential for the application. 

FIG. 2— INCREASES IN YIELD STRENGTHS CAUSED BY STRETCHING 
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CONTINUED ON NEXT PAGE > 



DESIGNING WITH ALUMINUM No. 24 (Continued) 

What the Tests Show 
Figs. 1 through 4 disclose the average 

results of these tests. Of primary in- 

terest to most designers is the yield 

strength of a material. The effect of 

stretching on the yield strengths of 

these alloys is shown in Figs. 1 and 2. 

It is immediately apparent from Fig. 

1 that the new alloys 5083 and 5086 
are capable of yield strengths far higher 

than were formerly available in non- 

heat treatable wrought alloys. Alloy 

5083 is particularly outstanding in this 

respect 

FIG. 3—ULTIMATE TENSILE STRENGTHS 

AFTER STRETCHING 

iad
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Fig. 2 shows the increase in the yield 

strengths of all six alloys caused by 

stretching. This figure demonstrates 

clearly that the higher yield strengths 

of 5083 and 5086 are due in large meas- 

ure to their greater susceptibility to 

work hardening. The ability of 5086 to 

increase its yield strength through work 

hardening is outstanding. 

Fig. 3 shows the effect of stretching 

on the tensile strength of these alloys. 

Although the tensile strengths are in- 

creased substantially by stretching, the 

increases are not so pronounced as in 

the case of the yield strengths. The new 

alloys 5083 and 5086 are shown in Fig. 

3 to be far stronger than the previously 

available alloys. 

Fig. 4 summarizes graphically the 

effects of stretching on the residual duc- 
tility and yield strengths of these alloys. 

This figure demonstrates that the large 

increases in yield strength caused by 

stretching may be obtained in combina- 

tion with good residual ductility in all 

of the tested alloys. It also shows that 

the remarkably high yield and tensile 

strengths of 5083 and 5086 are obtained 

in conjunction with ductilities that are 

equal to the ductilities of the much 
weaker alloys 5050 and 5052. 

Kaiser Aluminum 

FIG. 4—YIELD STRENGTHS AND RESIDUAL ELONGATIONS AFTER STRETCHING 

YIELD STRENGTH, psi 

| l 

NOTE: NUMBERS INDICATE —Per Cent of Stretch 

| 

RESIDUAL ELONGATION IN 2°, PER CENT 

Alloys Compared 
To illustrate the interpretation of the 
data presented in Figs. 1 through 4, 
assume that: 

1. The method of forming a part 
results in 10% stretch regard- 

less of the thickness of the ma- 

terial used. 

The formed part must be able 

to carry a load of 15,000 Ibs. 

with a factor of safety of 2 with 

reference to yielding. 

The table below compares the six lots 

of material tested using yield strength 

data taken from Fig. 1. 

The remarkable strengths of the new 

alloys 5083 and 5086 are illustrated by 

the last column of this table. For con- 

ditions of tensile loading, this column 

shows that parts made from 5052, 5050, 

3003 and 1100 must contain 31, 72, 

100 and 173 per cent more material, 

respectively, than a part made from 

5086. 

Other Factors May Be Important 
In selecting an alloy for a specific appli- 

cation, it is necessary that all relevant 

factors be taken into consideration 

This includes such factors as the corro- 

sive effects of environments in which 

the part may be used, the type of sur- 

face finish required and problems in 
connection with fabrication of the part. 

The performance of aluminum alloys 
with respect to each of these factors 

varies considerably. 

Technical assistance in connection 
with aluminum alloy selection and 

fabrication may be obtained through 

the Kaiser Aluminum sales office or 
distributor listed in your telephone di- 

rectory. Kaiser Aluminum & Chemical 

Sales, Inc., General Sales Office, Palm- 

olive Bldg., Chicago 11, Illinois; Execu 

tive Office, Kaiser Bldg., Oakland 12, 

California. Copies of a product infor 
mation book on aluminum sheet and 

plate, containing comprehensive tables, 

may also be obtained on request. 

YS after 10 
psi 

34,000 
30,000 
23,000 
17,500 
15,000 
11,000 

Strain, 

Cross-Sectional Areas Required in Parts Stretch-Formed 10°% in Order 

to Support a Tensile Load of 15,000 Pounds with a Factor of Safety of 2 

Area Required in 

Stretched Part 

0.89 
1.00 
1.31 
1.72 
2.00 
é./ 

Kaiser 
setting the pace—in growth, quality and service or write for copy 

luminum 
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UPSON ENGINEERED 

creates a new packing case 
NO NAILS, NO SCREWS 

NO WOOD FRAMING . 

Made entirely with 

waterproofed Fiberboard 

and four steel straps. Six 

identical parts with 

interlocking edges make 

a packing case of 

unbelievable strength. Can 

be assembled quickly, 

easily, and wax-coated 

when desired for overseas 

shipment. Pieces are 

precision cut by us ina 

variety of sizes to 

fit almost any packing 

need. Economical. 

Upson offers you not only an amazing 

material, but also a superior cutting serv- 

ice for countless parts and cut-outs. Fiber- 

board, itself, is an “‘in-between’’ board, t Wood Fibers Laminated for Great Strength 

not a hard or soft insulation board. It is 

composed of 94°; wood fibers laminated 

for superior strength. Is tough, yet re- os 

silient, with superior finishing and sound i 2 The Upson Company 
. a a me Cit Industrial Division 

deadening qualities. Our Fiberboard 115 Upson Point, Lockport N.Y 
Engineering Service includes manufac- >. 

turing and precision-cutting to specified bis Send me free idea booklet and sample kit. 
shapes. We punch it, bevel it, die cut it, 

waterproof it and apply special finishes; Poa NAME 

delivering the finished part ready for 

production. Choice of lengths, widths, 3 POSIT 

thicknesses and surface textures. What is 

your problem? Send this coupon for our ‘ 

free idea booklet of uses and sample kit. STREET 

NAME OF COMPANY _ 

MAY 1957 



Se tag 

S NAUTILUS 
AND 

TEXAS TOWER wo. 
have much in common 

—including 

specification adhesives 

“Texas Tower No. 2”” was so named be- 

cause of its resemblance to some of the 

oil drilling platforms in the Gulf of 

Mexico. Officially it is U.S. Air Force 

Station, Georges Bank, It is the first of 

five radar stations being established in 

the North Atlantic area. 

The platform stands 81 feet above water 

level. The lower deck—just below this 

platform—is a world of boiler rooms, 

power plants, fuel and water tanks, 

motors, generators, pumps, and blowers 

Asin the USS Nautilus, it is this highly 

complicated assortment of equipment 

which keeps the unit operational. A high 

percentage of this equipment, together 

with connecting pipes and ducts, are 

scientifically insulated. It is vital that the 

heat stay where it belongs—and the cold 

where it belongs. 

In both of these all-important units of 

our national defense, the efficiency of the 

insulation is maintained with the help of 

Arabol Lagging Adhesive. 

This adhesive was built to government 

specifications for use on ships of many 

types during World War II. Since the 

end of the war, this adhesive has “come 

ashore” almost under its own power. It 

gained a reputation for efficient, eco- 

nomical performance which soon found 

it a place in the boiler rooms, power 

plants, heating and air-conditioning units 

of many types of buildings on land. 

As with all Arabol Adhesives, this now- 

famous Lagging Adhesive can be largely 

specification-formulated to meet particu- 

lar conditions. These specifications range 

from vital matters of temperature and 

humidity—indoors and out—to matters 

of color. Once the lagging adhesive has 

been applied, painting and maintenance 

costs are at a minimum. 

72 YEARE OF 

PIONEERING IN THE 

MAKING OF ADHESIVES 

We invite your consideration of Arabol 

Lagging Adhesive—just as we invite your 

consideration of an Arabol Adhesive 

for each and every application in the 

making, packaging, labeling or shipping 

of your wares. 

We operate in the belief that for each 

application there is only one specific 

adhesives formula which can best meet 

all the requirements of both purpose and 

method of application. We invite the op- 

portunity to work with you in finding 

the formula specifications that can best 

suit your purpose. The difference between 

run-of-mill adhesives and specification 

adhesives is fractions of pennies—many 

dollars in performance and satisfaction. 

For illustrated specifications on Arabol 

Lagging Adhesive, kindly specify 

Book #17 

THE ARABOL mFc.co. 

... @ nationwide organization 

serving major users of industrial adhesives 

EXECUTIVE OFFICES: 

110 East 42nd Street, New York 17, N. Y. 

CHICAGO e SAN FRANCISCO e LOS ANGELES 
ST.LOUIS « ATLANTA « PHILADELPHIA « BOSTON 

PORTLAND, Ore. « ITASCA and McALLEN, Tex 

CINCINNAT! « DENVER e TAMPA « LONDON, Eng 
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A-L HOT EXTRUSIONS (solid and hollow 
may solve problems for you 

} 
Where can these leading advantages of 

apply to your production? 

Dept. IL-89 

We have a parts problem that 

STAINLESS STEEL © TOOL STEEL 

HIGH TEMPERATURE STEEL 

Send us a copy of your new bulletin, 

Allegheny Ludium Steel Extrusions” 

a yy, a a en ee ell eal allel 

/ Allegheny Ludium Stee! Corp. 

« Pittsburgh 22, Pa. 

usions might solve. It concerns 

hot-extruded special alloy steels 

. Hot extrusions require very little finishing before use, even in the 
case of involved shapes. The scrap k is small and you can buy raw 

materials closer to finish size. You buy less high-cost steel, cut away less 
of it . . . save both in time and material cost 

The range of shapes, solid or hollow, which can be hot-extruded 
almost infinite. They can be easily and quickly pr “pons in any 

Dies for new or experimental parts cost little a can be 

@ We're ready to serve your needs with hot extrusions in any 

Stainless or high temperature steel, many tool steel grades and other 

steels. Call us in to help. Allegheny Ludlum Steel Corporation, Oliver 

Building., Pittsburgh 22, Pennsylvania. 

Prac PTs 

For Stainless Steel in ALL Forms—call 

Allegheny [udlum x 
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/ ¥ Tough, resilient skate wheels molded of ZYTE& 

Ji 7 nylon resin readily bear the shock of romping feet 

and of friction with sidewalks. One of the lightest 

of plastics, ZYTEL makes for featherweight designs 
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for new ideas with 

ol ae a a —) i 
Vy nylon resin 

i, w iaelelel ta design opportunities with ao modern. man 
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s _ y made engineering material. Use high-strength 
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\ / \ ZYTEL nylon resin; which can be injection 
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' Ah A onventional equipment. ZYTEL nylon resin has 

a ee Ly. eid ameligelsliiih Male MMiils lias! toi ol lamiolm >\+la] 

\ \ ’ ¥ t ofter utwears steel. Frequently featured 

. ; ; as ‘‘unbreakable,”’ ZYTEL is hard, non-brittle 

: | ¥ Tulelolisee i iaicla te MMM diisliislalel Moleliilile 

. < ; alte Lmelale Maile Laat taille ik ZYTEL leh Malle 

‘ ° 4 < nnate resiliency and light weight Rict 

rsiend beauty to designs 

CAMERAS ZYTEL nylenitesin ee hauls wiateciet tet 
>< nersir > " fie 

Dependable operation, excellent cold-weather cesigners every field. Have its 

performance mork use of ZYTEL in new motion properties.at your fingertips. Learn. too 

picture comera. One part of ZYTEL often replaces what others hove ax ymplished with ZYTEL 

a multi-part unit, saving assembly costs, with no 
\/e se oO * 5 ‘ 5 an Ta 

sacrifice in strength We be glad to supply this informatior 

@ For property and application data on 

Du Pont ZYTEL nylon resin write to 

E. |. du Pont de Nemours & Co. (Inc 

Polychemicals Dept., Room 905 

Du Pont Building, Wilmington 98, Delaware 

AUTOMOBILES 

Bearings, bushings and other intricate parts for 

autos aye mode of ZYTEL nylon resin. They need 

little or/ino oiling, yet are extremely resistant to 

wear, Ihjection molding permits fast, low-cost 

production ats Pa 

BETTER THINGS FOR BETTER LIVING 

THROUGH CHEMISTRY 



Millions for commerce — but 

With the episode Ss oT xf Triennale as a le SSONn, 

fie de Sig 
; 

protession can do more than its doint / 

to influence government de sign police y. 

he 35-vear his ry of Italy’s famo 

will have a specially-designed exhibit 

th exposition opening in Milan 

ican display 1s belng Nnandled Is te 

somewnat re compl 

which blooms every 

sort 

ing exhibition, 

trom some 

‘ ] _ 
iential event In 
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igh, while the | 

American prestige 

once accepted Ital 

tural event 

the Triennal 

of individ 

r cle gn exnibit, prepared DV 

U.S.1L.A 

firms private 

reodesik domes In th 

‘ of Industrial Designers sent 

members, to the Internatio! 

It happened that in 1956, when the Triennale Committee 

as planning tne 1957 fair, the U.S.A Vas deeply Involved 

n preparing trade fairs for Italy and other European coun 

As the Committee repeated its effor » interest 

Department in participatin professiona 
‘ s here began to campaign fo! 

t least two proposals received a tormal!l 

A.8.1.D., 

produced designs. Another, from an informal committee rep- 

suggested an elaborate exhibit of mas 

is architectural, interior and industria 

ps, offered to set up a “pan-society” committee, 

government prepare an 0 itstanding and repre 

exhibit of all the arts in the Triennale 

in 1957, six months before the opening, that the 

A. made its decision: it would not participate. The 

Italians then turned to six leading American designers, in 

viting each to contribute a case-study exhibit of one product, 

to be shown in the international industrial design section 

One of those six designers—Walter Dorwin Teague—was 

not content with this outcome. In Washington, while working 

with the government on Trade Fairs, he happened to learn 

a top official of U.S.I.A. was an old friend. This coincidence 

changed the whole course of our policy toward the Triennale 

Mr. Teague visited the Agency and argued emphatically fo 

official action—for the importance of telling Europeans about 

our pride in cultural as well as commercial achievements. 

His argument and enthusiasm were persuasive. At the end 

of March, U.S.1.A. appropriated $25,000 for the preparation, 

how much for culture ? 

A.S.1.D., o 

an aiuminun yeodcesk 

$25,000 from the Department 

mmediately appo 

to program the 

Despite 

stence ¢ 

n the rigid 

Irom art 

for help 1 kind of Trade Fai 

is suggests, happil) ugh, that rellance on the 

hed design IZations <¢ t become ne govern- 

t answer » all design decisions Des 

what does a government agency find when 1 

A scattering of A.S.1.D. and I.D.1 

A.1.D P.D.C 

N.S.D.D yrative designers), A.C.( 

designers designers 

1 designers 

me! each ci corner of the 
How does an agency ) choose? How, 
does it know which ones e , or who their members are 

And does an agency— iny lie feel enco iraged 

nfidence the splinter groups 

may force the entire design 

order. Is it not time for 

o correlate information 

deal with designers, design 

Wouldn’t it be possible for each rT design S¢ hools” } 

organization to complement its colleagues, as a section of a 

super-organization, without sacrificing its identity, purpose, 

or membership standards? 

iestion of professional integration more compli g 

of course, than we can outline here. But there are 

answers—if the profession wants to take advantage of the 

valuable inroads made this year. To be sure, it is up to 

the government to foot the bill for important design events 

ike the Triennale. But it’s up to designers—if they want 

a stake in the way their work is presented—to offer an 

authoritative, wnified group to which the government can 

turn, not only automatically but with complete assurance, 

whenever a design problem is in the offing. With the help of 

such a professional association, government and designers 

alike might enjoy not emergency conditions but optimum 

results when the 1960 Triennale rolls around. fe = 
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FLY WHEEL 

~~ BOBBIN WINDER 

STITCH LENGTH AND 
REVERSE LEVER 

"STITCH LENGTH LOCK 

Look what's happe ning to 

the sewing machine 

A century-old Morksarver 

le arving§ to do more 

in bette? style. 

et the new demands of today’s market 

Women are making their own pizza pies, storm windows 

and mobiles these days, so it seems natural that they should 

be making their own curtains and clothes. Since the war a 

surge of interest in sewing has resulted in a remarkable 

revolution in sewing machines—remarkable because between 

1900 and 1940 (about half i life span the sewing 

machine hardly changed at all. Then came a revolution 

a new sewing machine that reflects a change in attitude 

toward sewing. Where once it was woman’s work and a way 

of saving money, the modern woman is likely to sew for 

fun, and to design her character int r clothes. And she is 

not an easy persor ) ign to she certaliniy wants a 

machine that will sew a aight and speedy seam with a 

minimum of guidance. § wants to able to sew slowly 

or quickly, stopping and arting at will, without being 

interrupte y jamming, broken ads, or broken needle 

What’s more, she’s been ig! t xpect tec hnical miracles 

For all this, her sewi ine is a precision instrument 

and its adjustmen al lelic: The new machines have 

many more function han the old ones, but by and large 

they are not much different no one has vet found a way to 

implify the basic mechanism and the numerous steps 

involved in sewing. Chances are that your grandmother could 

sit down to a 1957 model and sew a straight seam in 

minutes. She would know that the first step is to place 

spool on the spindle, guide the thread through various loops, 

around the tension control, through the take-up arm, and 

down through the needle eye. She would look under the 

throat plate for the bobbin. If it were empty she would place 

it on the bobbin winder, thread it from the top spool, flop it 

against the flywheel belt and run the machine until th 

bobbin was spun full of thread. Then she would set the stitch 

length, put the fabric under the presser foot, test the stitch. 

adjust the thread tension. If the stitch didn’t lock in the 

right position, she would hay adjust further; 

fabric didn’t move, sé al adjustments 

needed to tT ine ip the Tiel I I , he piece of taprk 

For a generation of women who first welcomed the sewing 

machine as an enormous labor saver, the nuisances of the 

delicate mechanism were minor indeed. But the industry 

today is no longer selling an essential workhorse; it has to 

offer a product with a multitude of new talents yet sufficient 

simplicity to appeal io women who sew with a new purpose 

On the next 14 pages vell the exciting story of how the sew 

ing machine is changing to meet these demands. 



7} r hasic WMeCHAIMISIN, de i‘¢ lope d (i Ce ntury ago, is almost vuchange d today 

W he » j ¢ tion reached the nited States 

e 1800s, it took the rm of a revolution in textile manu 

I ‘ tr nere as trong reason to expect that the 

ewing machine ould be developed here, even though in 

ento! ere also tinkering with the idea in Europe. In 

I ten vears, a handful of American mechanics and tailors 

put together the machine that was to revolutionize the cloth- 

ng industry and free women from hours of hand labor 

Every would-be inventor of a sewing device studied the 

on of the human hand as it sewed with a needle, pointed 

at one end, threaded at the other. Attempts to imitate this 

action mechanically were unfruitful. It is to Elias Howe’s 

credit that he went beyond this to an entirely new concept: 

stitch formed by interlocking two threads, one from ar 

eve-pointed needle, the other from a shuttle. He was not the 

first to think of this device—Walter Hunt in New York City 

designed a machine on this principle in 1832, but did not 

patent it and Howe, working in Boston in 1845, was not aware 

of its existence. Although Howe’s machine was limited in 

practicality, his resolution of the basic problem paved the 

way for the eventual formulation of the sewing machine. 

Finding a workable shuttle mechanism required many 

more steps. In 1849 C. S. Blodgett and John A. Lerow pat- 

ented a machine with the first continuously moving shuttle, 

but its circular motion took the twist out of the bobbin 

thread. When Isaac M. Singer was asked to take a look at 

it, he proposed designing a new machine with an oscillating 

shuttle. At the same time Allen B. Wilson, knowing nothing 

of these other inventions, invented a lock-stitch machine with 

a vibrating shuttle which formed a stitch on each movement, 

an improvement over Howe’s shuttle mechanism which made 

two moves for each stitch. Wilson later replaced the entire 

shuttle with the mechanically sounder rotary hook. Today all 

three shuttles—the vibrating, oscillating and rotary hook 

can be found in household machines 

The next problem was how to move the fabric at a steady 

rate under the needle. In Howe’s 1846 model the fabric was 

hung on a row of pins on the edge of a thin steel baster plate. 

After six inches of straight line sewing the fabric had to be 

rehung. John Bachelder eliminated rehanging by using a 

continuous leather belt, but the feed was a row of small, 

steel pins which perforated the fabric and prevented sewing 

around corners. It was Wilson who came closest to the answer 

with his “‘two-motion” feed: a toothed device which moved 

‘ 

this backward motion also pulled the fabric, Wilson went on 

to the “four-motion” feed, which is still used today. The 

teeth move the fabric forward, drop into the machine bed, 

return to their first position and rise to start their job again. 

forward with the fabric, then returned to position. Because 

This was the last of basic inventions, and the household 

ock-stitch machine could be considered finished by L185 

One man can be credited with organizing the vari 

mechanical parts into a workable sewing machine and pro 

ing its worth to a then skeptical public: Isaac Meritt Singe 

The cast iron housing of his 1851 patent model gave the 

machine its first sculptural identity, which still influences it 

today. Already the characteristic overhanging arm can be 

seen anchored at the right by a heavy flaring pedestal; ir 

this arm a turning shaft transmits the motion of the fly- 

wheel to move the needle up and down, while the lower 

mechanism, the oscillating shuttle, and the feed wheel are 

buried in the machine bed. 

While Singer aroused interest in the machine by house to 

house demonstrations, his partner, Edward Clark, made it 

available to the housewife by hire-purchase plans and trade- 

ins—and price cutting. By 1867, the original three manufac 

turers had swelled to twenty in this country and two in 

Germany, and competition was fierce. In the next 50 years, 

the Singer Sewing Machine Company emerged as the largest 

manufacturer in the world. One factor, along with shrewd 

distribution and financing, that saved Singer from extinction 

by wars and depressions was its overseas markets and fac- 

tories. But as they helped Singer, they also held back design 

progress, for the machine exported to backward areas needs 

a design identity that is changeless. With continually ex- 

panding virgin markets and home sewing on the wane in the 

United States, Singer made no attempt to change the 

machine, which, after all, worked well enough. 

The only new factor of any importance in household ma- 

chines was the introduction of electricity in 1909. This added 

two elements: the electric motor and light. Since electricity 

was not found in every sewer’s home—and still is a rarity in 

some foreign markets—they were optional conveniences. The 

motor was therefore not encased but attached to the machine 

bed in back of the flywheel and connected to it by a belt; 

the light was also tacked on as a separate unit. Since elec- 

tricity provided a smoother source of power, Singer fly 

wheels became lighter and lost their spokes. 

By 1900 the sewing machine had achieved its classic char- 

acter. The sharp edges of the first machines had become 

gently rounded. The pedestal now curved outward to meet 

the machine bed, the overhanging arm tapered down to the 

head, which also tapered as it met the needle. The total effect, 

particularly when viewed from each successive side, was one 

of romantic contours broken by attachments. This genteel 

Victorian object was the machine made available by virtually 

all manufacturers after World War II, as women began to 

rediscover the rewards of home sewing. 



lt ali began in 1846 with Howe's model (1) which established the basic lock stitch: gy ; 

Bachelder solved one aspect of the feed proble m witha continuous leathe helt (2); 

Singer gave the machine its first sculptural ide ntity (3). The Turtleback (A), 

first household machine, had an ornate u rought iron foot treadle, a Singer inno- 

ation. It cost $125 in 1856 when average yearly incomes were $500, but could be 

bought on the hire-p irchase plan $5 down and $3 wn onthly. The 1900 Singer (5) 

represents the model marketed for the last fifty years, still standard for the in- 

dustry when the German Pfaff (6) was introduced here in 1948. Thei mechanical 

mwrganization (7) s the skeleton on which all machines still are hung. 

WOMANS INYLVENCE 
EXVTLOPES TRE WORD TRRONSA USE. OF THE 

MADE AMD SOLD ONLY BT 

WE SINGER MANIEAGIVRING GO 
OFFICES IM EVERY CITY 1% 1HE WORLD 
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Weighing about half what standard ma- 

chines did, the 1940 Elna had reduced fly- 
wheel, more compact pedestal, but retained 
full-size working area. —— 
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More COINVE nience S €ave aD late r models 

Vetal ca ying case of the Elna can be fitted around its free 

arm to give expanded working surface When closed, thread 

and-to he : stored under free arm, knee bar folds flat against 

ach é \ ecessed elect ‘ itieft eat snag-proot,. 

e 

Tavaro made astute estimate of the market that would 

open up seven years later. They designed an electric port 

ble that was compact and convenient enough to appeal to a 

busy, intelligent housekeeper, a woman who would make 

new demands on all the electric appliances that were to be- 
. a . Bobb l g (1) 0 j if uff 

come her form of domestic help. They considered every 
chine nea ecessed spindles. placed n side away from operat 

point of contact between machine and user, reconsidered Separate threading path and second spindle permit bobb 

both major and minor details of the machine’s function, nding d ng sewing. ¢ er of case (2) in which bobb Sts J j 

and prod iced the first thoro igh redesign in the field / faily, f : wat cn ft yive obst cted 

Foremost among the changes was the free arm, a project- 1 

ng work surface around which a tubular garment—a sleeve 

x a sock—can be placed for easy sewing of a single thick- 

ness. Unlike the Singer, the Elna was conceived from the 

tart as an electric machine, so the motor was permanently 

encased in its own machine bed, and the flywheel placed 

next to it at the base rather than at the top. The carrying 

case—itself an ingenious container—was designed to double 

as a work surface that fits around the free arm. Such basic 

improvements, coupled with the Elna’s new light color and 

numerous conveniences, stirred manufacturers in a once- 
} 

conservative industry to take a new design tack 

th 

(3), thread comes from back of 

ead g sustem 

mach ne, s draw) unde ront 

, 
plate, where f mw failingly falls 

into place on tension k nob, and 

up to take-up leve 5 Needle iz 

threaded (4) from front to back 

fo? qui ker location of ewe Ready 3 
» + 

for work (5), Elna has free arm 

= for coping u th sleeve patching. 
2 



The zigzag sewing machine, which was another as- 

pect of the postwar sewing boom, stood in direct contrast to 

the simplified Elna; it offered more sawing versatility, but 

also greater complication of controls, in the traditional black 

machine. Also a European import, it opened up a whole new 

realm of decorative sewing as it simplified other sewing 

operations. It also introduced, although few at first realized 

it, wholely new problems of machine design. 

Actually zigzag sewing is nothing new. The movement 

itself was patented as early as 1873 and the machine had 

been used in the clothing industry ever since. Singer manu- 

factured a zigzag in Europe which it distributed in the thir- 

ties to tailors and seamstresses in Germany. It naturally oc- 

curred to Singer to introduce a zigzag to the general publi 

in America after the war, but the idea was voted down on 

the basis of their long experience in selling to the American 

housewife: selling on the installment plan, Singer read its 
¢ 

market as one of women who sewed either to save money or 

make it. They doubted that they would pay an extra $100 

for a sewing machine that made rarely needed decorative 

stitches or merely did more easily those operations whicl 

could already be performed by a straight stitcher with at 

This discussion was in a sense academic, for it is doubt- 

ful that Singer could have acted on a positive decision Its 

American plants were producing for the war, and overseas 

factories were out of touch or partially destroved. 

It was a Polish immigrant, Leon Jolson, former repre 

sentative for the Necchi Sewing Machine ( ompany of Italy 

in Poland, who imported the first zigzag into the United 

States and successfully merchandised it. This was in 1947. 

A year later Pfaff of Germany had a zigzag on the American 

market and the race was on 

The interest in zigzags was fanned to a flame by insistent 

advertising. Women found out all they could do: eliminate 

attachments for overcasting seams, blindstitching, attach- 

ing lace, making buttonholes and appliqueing; sew stretch- 

able seams on fabrics like jersey; and, greatest of all won- 

ders, embroider more precisely than the human hand. It 

was all made possible by a needle that swung back and forth 

as the fabric moved along. By varying the forward move- 

ment, the stitch can be changed from a satin stitch to a 

widely spaced zigzag; increasing the sideward action pro- 

duces anything from straight-line stitches to a wide zigzag. 

For more variety, the needle can be positioned at right or 

left as well as center. Two new controls were added to the 

standard machine to handle the zigzag operations: a needle 

position changer, and a zigzag width control. The stitch- 

length lever, as in a straight stitcher, continued to control 

the forward movement. 

The promise of unlimited versatility was soon dampened 

by the realization that it took two hands—one on the fabric 

and one on the controls, moving in a steady rhythmic pat- 

tern—to produce the embroidery stitches. It was the first 

time the American home sewer was asked to divide her at- 

tention between controls and fabric, and her response to this 

difficulty forced the American distributors and the European 

manufacturers to think about an easier way of operating 

the zigzag machine. 

Singer zigzag of the thirties 

1947-1957 

Ten years saw 

three more steps toward 

a modern machine 

for a fashion-wise market 

Pfaff, 1948 



The slant needle, a completely redesigned straight 

stitch machine, was Singer’s 1951 answer to the demand, as 

they saw it, for a streamlined sewing machine. Despite its 

name, which derives from the angled needle said to give the 

sewer a better view of her work, its real importance lies in 

ts integrated motor, new light weight and color 

[n producing their first postwar sewing machine, Singer’s 

first concern was to engineer a better piece of equipment. 

Once they determined to incorporate the motor, they put it 

completely inside the machine in the pedestal. This meant 

redesigning the motor, standing it on its end and replacing 

the belt drive with gears. To lighten the housing, they chose 

die cast aluminum, which produced a machine that weighed 

half as much as its standard predecessors. 

Of secondary importance, the housing was built around 

the mechanical organization and then decorated. One hazard 

of this method is revealed in the bulge in the pedestal nec- 

essary to accommodate the motor. Another is the beveled 

surfaces and panels which have no functional reason and 

effectively separate the light and the stitch-length control 

from the body of the machine. 

For the slant needle, Singer tried color for the first time. 

Not completely sure of its acceptance, they offered both a 

black and a beige version. At first both sold equally well, but 

today the beige, which became two-toned in 1953, is the 

better seller 

The automatic zigzag machine was the answer to 

the cry of “too difficult,” and the result was a fancy sewing 

operation that was even simpler than sewing a straight seam 

on a standard machine. Running on cams, either built-in or 

put into the machine by hand, the machine would virtually 

sew by itself without any guidance. 

In sewing machines today there are two degrees of auto- 

mation: the first gives control of the needle position and 

the stitch length and width; with this feature you can em- 

broider a pattern row that will repeat without variation for 

as long as you wish. More complete automation also con- 

trols the backward and forward movement of the fabric. 

This not only permits complex embroidery stitches, such 

as the Greek key, but automatic darning, buttonhole-mak- 

ing and an automatic elastic stitch for stretchable fabrics. 

For greater embroidery variation, there is a further con- 

trol that will elongate the design unit without increasing the 

stitch length. 

Tavaro was the first to produce an automatic machine: 

the fully automatic Elna Supermatic. By 1955 the Necchi 

Supernova, with all the automatic features described, and 

the Pfaff Automatic 230 of limited automation were being 

sold here. For both machines the short interval between first 

models and automatics had meant a step from the nineteenth 

to the twentieth century. The means of controlling the new 

automatic features, on the other hand, had still changed very 

little. 

43 
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What is a sewing machine? Postwar designers come up with some new definitions 

The new character that postwar sewing machines developed 

is primarily designers’ work: it grew out of their handling 

of its overall shape. In contrast to the parent machine, com- 

posed of lyric curves that seemed to derive from an ideal 

of beauty related to the human form, today’s product is 

more machine-like — harsher, bolder, composed of more 

complicated shapes. The change is an esthetic reflection — 

if not the outcome — of changes in technology. The first 

cast iron housing enclosed a mechanism that was actually 

self-supporting, but its organic, muscular form had a struc- 

tural conviction that was typical of construction concepts 

of its time. Lighter cast aluminum or drawn steel housings, 

like those on most mechanisms today, eschew structural im- 

portance; designers conceive them as enclosures around 

self-supporting mechanisms, giving up one-piece sculptures 

for forms composed of intricate planes and subtler forms. 

Viqus ely 

The impetus for this change came from Europe — espe- 

cially from Italy. American designers create machines that 

are characteristically composed of bold masses hung to- 

gether while the Italians, unafraid of intricate relationships, 

get distinct character from the sensuous linking of elements 

into an almost inseparable whole. 

This new character has been shaped, interestingly, around 

an object that has a highly characteristic mechanical shape 

to start with: pedestal, arm, needle, lower shaft prescribe 

an instantly recognizable silhouette. For designers, this has 

meant reconsideration of problems once solved by the Singer: 

questions of balance, articulation of parts, handling of open- 

ings and joining. Four machines, here and overleaf, answer 

these questions with a vocabulary that states what the essen- 

tial character of each machine is: precision instrument, or 

workhorse, or home appliance. 

Vigorelli smooths all its parts into a strict straight-sided rectangular form only lightly shaped for essential bal- 

ance; the pedestal turns in slightly, as on the Morse, to emphasize the girder-like span of the arm suspended be- 

tween pedestal and needle head, Sections of the case are placed so that the joints reinforce the impression of con- 

tingent slabs, giving the machine an architectural, assured, workhorse quality. 
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Visetta, designed by Gio 

Ponti in 1948, is clearly a pre- 

cision machine. The weight of 

the long arm, offset by more 

massive pedestal and enclosure 

around flywheel, balances del- 

icately on the needle toward 

which the head gracefully tap- 

ers. Three-quarter exposure of 

the flywheel emphasizes its 

weight and importance as on 

no other machine. Unlike the 

Necchi and Morse head enclo- 

sures, which are continuous 

with their bodies,Visetta’s head 

is terminated by a flat chromed 

plate like the old Singer which, 

by its abrupt contrast, seems to 

clarify the front-to-back shape 

of the rest of the enclosure 

The taper, evident in the top 

view, shows skillful handling 

of a problem created by the ex- 

treme contrast of size between 

needle head and pedestal. 
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Controls: more conveniences pose an organization problem 

Because the sewing machine is one of the few household 

machines a woman invariably tries out under working condi- 

tions before buying, the initial impact of the showroom 

demonstration is an important test. The accomplished sewer 

knows exactly what she wants in a machine and what small 

adjustments can provide major irritations when she is 

embarked on a project. The novice makes further demands: 

in executing all the tricky maneuvers she has been led to 

expect, does the machine also give her confidence that she can 

learn to master it? Designing clarity and convenience into 

the machine, both with special features and through the total 

ganization of controls, is a problem no less important than 

the creation of the character of the machine. 

secause the sewer adjusts and tests the tension and the 

various stitch controls for each new operation, their position 

is an obvious consideration: all must be within reach of her 

right hand yet free of the sewing surface, and it makes sense 

to have them close together. They should be clearly marked 

to make it easy to reproduce exact settings 

Calibrations are tending to become more precise, if not 

always more comprehensible. Tension was once indicated on 

1 one-to-six scale, and can now be set in a range from one 

to nine (4); yet none of the machines offer any indication of 

what tension is appropriate for what fabric. The presser 

foot, which must be raised and lowered more often these 

days, generally has a screw control with one marking for 

normal. Necchi’s presser foot control is calibrated from one 

to nine in a vertical line (6), and other machines are follow- 

ng suit with number markings for guiding this operation Refinement in operation: (1) Pfaff 
threader; (2) Viking free arm opens 

good view of bobbin case: (3) Necch 
The traditional stitch length markings indicating numbe 

of stitches per inch is being simplified by using an arbitrary ie 
Din vhen f iliy wound stores 

one-to-four scale. On the other hand, a few manufacturers 

are communicating more clearly by using pictorial symbols 

the Morse stitch dial visualizes the straight stitch length (5 

and on the Bernina all controls are related to diagrams (11 

Organizing the controls of an automatic zigzag machine is 

harder. Invariably two controls are added zigzag 

and needle position. There may also be a pa 

vy other special knobs, and machines with built-in 

control levers or dials. Beyond this, the machine 

a“ all new operation For mechanical 

ing of controls on pedestal 

sing the user and the machine’s lines 

cams that prod ice Vari s automatic stitches are 

inserted manually in a chamber behind a movable 

the body of the machine The built-in cams used on 

iodels allow better management of controls (11), but 

problems offer limited variety of stitches 

iutomatic reverse stitching 

cams, \ iffsets one advantage of this by 

tne ontrol dial inside the machine 12 

‘ omati Zi ill retain some degree of manual con 

vithout a l ; still necessary to 

dth contro at can be easily moved by hand 

ises a ievel 

thumb, it 1s 

oreningel an easier, 

an twisting a knob 
Necchi controls are gathe red toge the 

machine arm in logical pattern Ro 

snobs control sin a ertica 



(,reater control: (4) Pfaff 

1 discs rather thi 

nlike 

separated fro 



Borletti: To the woman who first sees it in a showroom 

the new Borletti conveys power in a massive structure and 

an ability to perform befitting an automatic zigzag machine 

that promises all sorts of sewing wonders. At the same time, 

the clarity of its lines and logical arrangement of its con- 

trols assure her that when she sits down to sew she will be 

its master 

It is not by accident that the Borletti, made in Italy, is 

both visually and functionally a successful machine. Its 

designer, Marco Zanuso, gave 18 months’ thought and expe- 

riment to every aspect of its design. His job, as he saw it, 

was “to suggest not a new form for an old one, for the sake 

of elegance, but to arrive at one that is an outgrowth of 

functional improvements.” 

There was much debate over the situation of the controls 

Zanuso proposed to unite them on a panel at the foot of the 

machine to make them easier to find and manage. The new 

placement would also allow resting the forearm on the 

machine bed during manual zigzagging. This suggestion 

aroused some resentment in the factory because it would 

require new connections between the various mechanisms 

and their controls. Since Zanuso had been called in afte 

the mechanical organization was established, resistance 

any changes was to be exper ted 

Yet Zanuso persuaded the production men of the impo! 

tance of the new organization and the mechanical modifica- 

tions were made. Four or five models were constructed in 

the search for a coherent arrangement of the knobs on a 

raised panel, for an elegant head a problem because the 

light is housed there—and for structural strength of the arm 

and inner part. He arriyed at a new sculptural resolution 

of the difficult meeting of head and needle. A system of 

openings in the housing was devised for easy access to all 

mechanical parts, including a particularly large and con- 

venient opening for getting to the bobbin case. Design « 

the flywheel was influenced by the need to connect it to 

two forms of power: the foot pedal, which is sometimes 

preferred in Italy where electricity is expensive, and the 

electric motor housed in the base of the machine. It is a 

necessarily heavy flywheel integrated into the machine body 

with a supporting lip 

Zanuso wanted a white machine for lightness and purity 

Former Borlettis were a dark shiny green and the man 

facturer wanted to continue this color, which he considered 

a trademark. Compromise: the Borletti is a light gray and 

green mat finish 

For the next model Zanuso is thinking along totally new 

lines. Well acquainted with the machine’s mechanics, he 

questions the standard arrangement arrived at by Singer 

in 1851. “One can imagine,” says Zanuso, “a connection 

between what are now two separate movements the 

bobbin whirling and the needle traveling up and down. If 

an engineer solves this with an industrial designer, the 

outcome will be a totally new form.” —i.m.w. 

Mareo Zanuso tackles 
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Borletti 1946: Gio Ponti 

controls trom within 





VW | Burtin with model of the exhibit 

Two graphic exhibits 

Rare is the traveling exhibit that 

doesn’t look demountable, that the spec- 

tator cannot immediately take apart in 

his mind’s eye and slip into boxes. This 

complex display for the Upjohn Com- 

pany, however, designed by the experi- 

enced hand of Will Burtin, fools the eye. 

In the Kalamazoo Art Center, where it 

made its debut in January as a frame- 

work for Burtin’s Upjohn graphics, the 

exhibit curves and zigzags its way un- 

der the high ceilings and uneven beams 

of a Victorian interior and seems made 

to order for that very place. On thes 

grounds, obviously, it will fit in any- 

where, and that was the designer’s in- 

tention; even the special features, such 

as the globe of bright, colored discs 

dramatizing the capsules and graphs 

that pertain to pharmaceuticals (right 

can be collapsed into a package; and 

the twisted roll (mailing tubes) display 

may be taken apart by removing one 

central rod. 

The comprehensiveness of Upjohn’ 

activities, and Burtin’s role as their 

graphic interpreter, is borne out even 

to the smallest imagery in the catalogue 

of the exhibition, as shown at the top of 

these pages. All is derived from actua! 

medical material by Will Burtin—from 

Scope, a quarterly, of which he is Art 

Editor, direct mail folders and blotter 

for doctors, ads in medical and techni- 

cal journals, and other publications in- 

cluding Scope for the Veterinarian, 

Scope Weekly, Upjol n News and Over 

flow. Upjohn’s purpose in spreading the 

visual news is to help its specialists as 

well as its customers to realize the 

breadth of company research. 

Froman Upjohn ad 

F- 

Imagery from advertising matter. { uy g 





Iwo exhibits 

Beall finds a systematic framework for The Martin Cempany’s many purposes 

ir fixed booth sizes 

f them different) present a 

ial problem in installing a good 

ndustrial exhibit. For The Martin Com- 

pany, Lester Beall devised a system fit- 

ted to the basic needs of trade shows and 

professional meetings, which can be put 

ip with the minimum of labor costs and 

hazards and can be varied in size by 

adding to the framing. Each unit is 

composed of a flexible steel framework 

one inch square tubing) into which 

panels can be fitted at different levels 

and angles, and the contents of the 

panels varied for the occasion, a prin- 

ciple explained in the drawing at the top 

of the next page. Each modular unit 

has individual lights neatly concealed 

and painted to match the color of the 

panel—trich yellow, red or blue. 

Beall’s graphic designs in this ver- 

sion express the nature of Martin’s ad- 

vanced research in aviation and elec- 

tronics, centering on Vanguard, the 

earth’s satellite’s launching vehicle, for 

which Martin is the prime contractor. 

Beall presents this project as the sin- 

gle moving element in the display 

a revolving model of the earth sus- 

pended from a curving aluminum sheet, 

with the satellite, a half-inch in diame- 

ter, circling around it in an elliptical 

path. This drama is presented from a 

moon’s-eye view. The 12 units can be 

fastened together with standard hard- 

ware while the fact that so little hard- 

ware comprises the exhibit itself, and 

that its strong impact comes from the 

color and images of the panels, provides 

substantial immunity in transit. 

De signe) Beall and friend. 
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Boating industry 

Malleable post-war materials shape new styles in boat design 

Boat shapes have changed steadily since the first rash 

of post-war models hurried out to meet an unexpected 

demand, and materials have played a major role in the 

process. A huge new market slowly made its demands 

clear: economy, easy upkeep, lightness for portability, 

appealing shapes, and in some cases design for do-it- 

yourself. Since traditional craft {products made of care- 

fully fastened, heavy wooden planks were no longer 

able to meet the demands, aluminum and fibre glass 

were quickly seized on for their inherent advantages 

on the water: they don’t rust, rot, dry out, warp, or 

become water-logged, are light yet have high impact 

resistance. Easy maintenance was the big selling point 

— the little seaming, 

caulking or repainting to worry about—but equally 

important to the boom was the ease with which the new 

customer has very seasonal 

materials could be fabricated on a quantity basis and 

Bellingham Shipyards’ Bell Boy Bikini, designed by racing-boater Ted Jones, has fibre glass hull, hydroplanes to lift hull for 100 mph. 

at more popular prices than custom-building allows. 

The continuous structures that moldable materials 

offer are often too great a temptation: taking its lead 

from the auto-industry — perhaps in the hope that 

boats can be new symbols of prestige and power — 

many boat-builders are molding fibre glass into curvy 

hot-rods and tacking aluminum fins on gunwales that 

once expressed a field of design that was notable for 

sheer classic line. But some runabouts are deriving 

sleek — and aerodynamically sound — shapes with fibre 

glass, and even the standard family 14-footer is begin- 

ning to show some of this grace. Double hulls for flota- 

tion and even bait-boxes (in Thunderbird’s Flamingo) 

right into the Meanwhile, are being molded boat. 

aluminum is being welded and formed more and more, 

and developments in molded plywood promise to make 

a comeback for “the material that was left behind.” 



Vold g of fibre glass boats at Tomahau Boat Manufactu ng Ce hegins by coating glass clotl vith Vibrin poly- 

te esin (OT S. Rubber Co.), ends with finished hull being fted fron ) d. Fibre glass allows family boats like 

4 . Thompson Sta (right) to take racing-boat shapes. Some plastic boats have tegral cols to cut down on repainting. 

- . 

Plyu ad is taking new forms for unique ap] ications White Pack Boat s demountable fo easy transport (100 

imnds), can be assembled in seven minutes. Plywood prejabs like U. S. Molded Shapes’ Bluebird Kit ensure do-it- 

yourselfers of seamless rounded hull Ray Greene & Co.'s Tubby Dink uses fibre glass for sturdy, unpretentious lines. 

S.LUEBIQD KT 

g- ar aes — = AOR Me cxien 
2 jeer 

————— a ase 
PS 

:, designed by Brooks Stevens, was commissioned by motors manufacturer to stimulate boat-builders 

nly a year afte) t was introduced, Cadillac's Sea Lark emerged (p. 57), using different materials in a productior 

model, Stainless steel fins for speed stability, bucket seats, two individual wraparound u ndshields, steering hand 

grips replacing u heel were introduced to create boat on model of sports cars. 

——) e 



Boating world 

Technical advances in outboard motors take a good 

share of the credit for the boating boom. As the noisy 

put-put, the stifling exhaust and the stubborn rope 

starter become memories, the less mechanically- 

inclined sailors—or any member of the family —can 

take to the water with more confidence and less expec- 

tation of fatigue. Today the trend is to more power: 

power to handle bigger, more comfortable boats, or for 

just plain speed. This year Mercury’s Mark 75, for 

instance, entered the market as the first six-cylinder- 

in-line motor to be mass-produced —a 60 horsepower 

package. Heavier though such motors are, the tilting 

boom, winch and marina launching ramp have made it 

unnecessary to remove the motor after docking. 

For special kinds of performance, innovations come 

each Fageol offers a_ vertical- trooping out year: 

More motor for the money means convenience as well as power 

inboard-power motor —an outboard mounted through 

the hull of the boat to give greater maneuverability ; 

and the Mercury Mark 10 has a forward-canted power- 

head that drains off unconsumed fuel to ensure idling 

without choking the fuel line. For greater reliability, 

12-volt starters are replacing the 6-volt systems, gen- 

erators are becoming standard equipment to prevent 

battery failure (and are permitting more electrical 

accessories on board even the smaller boats, and new 

safety devices are being introduced —like Outboard 

Marine motors’ slip-clutch propellers to guard against 

damage from underwater objects. Though motors are 

being made to look like everything from juke-boxes to 

space helmets, design is making them the consumer’s, 

not the mechanic’s, instrument and is giving them dis- 

tinct brand identity for the first time. 
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Aqua Jet uses « ngines to pump water hack at high speed through underwate? 

plane motor drives twin propellers, has remote-controlled steering: Tw boiet’s twi 

th aileron-like steering controls angled for banked turns. 

Boating industry 

Engineering advances and “‘dream-boat” thinking hint at boating’s future 

ise (Presso Cantiere 

’ , 
ple-plane 

Rodriguez, Messina, Italy) clear out of 

racing-type keels for speed may become standard, instead of heavy moto 

tora-makers aim to meet apeed-demand with high power in light packages gn ] f } J 

Although fantastic-looking boats and motors on these 

pages reflect an industry-wide urge to be spectacular, 

many of them may well become standard equipment 

in the next decade. Hydraulic systems, fuel-injection 

engines, fluid-drive clutches are even now close to pro- 

duction; fuel-producing and jet propulsion systems 

from the electronics and aviation industries may seem 

remotely connected to popular boating today, but the 

industry is not letting the possibilities slip by. Manu- 

facturers of motors are providing much of the impetus: 

they are thinking not only of “bigger and better” in 

their own field, but are introducing basically different 

boat prototypes to inspire the slower-moving boat- 

builders to provide new outboard markets. And one of 

them, Scott-Atwater, has called attention to the critical 

problem of inadequate docking facilities by suggesting 

a thorough redesign of waterfront servicing centers 

by commissioning a model of a “boatel” (right). 
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THE ELECTRIC WRIST WATCH — MAJOR NEWS IN AN OLD INDUSTRY 

ngenk 

le room for 

vements, the portabl 

I or hasn’ vasically changed 

enturies. The self-winding watch 

redesign, Dut it | 

classic power princip! 

wer stored 1 w» wateh contains buttor 

i transferred via the _ miniature notoi 

ng balance wheel to the gears 

move the hands. Now, with the 

‘ opment new power sources, tne 

f wrist watch operatior 

> cnange There 

been talk of atomk 

ng the wrist watcl 

alistic evidence of a new 

watch concept was recently demon- 

trated by Dr. John Van Horn, Director 

f Research and Development at 

Hamilton Watch Company: a wrist 

watch run by electricity, made possible 

by the constant strides toward 

miniaturization of power plants. The 

movement of the new electric Hamilton 

is contrasted on the opposite page 

standard mechanical watch 

wn at the bottom. In the upper 

ire, the drum-like shape held in 

place by a wire is the new battery, a 

chemical energizer that replaces the 

mainspring; it has enough energy to 

supply current for a year and can easily 

be replaced for $1.75. Rather than 

being set in oscillation by the con- 

ventional mainspring, the balance 

wheel of the new watch has been made 

the central element of a tiny motor 

The motor is supplied with power from 

the energizer through a contact 

spring, which closes a switch each time 

the motor coil mounted on the balance 

wheel shaft is pulled past two tiny 

permanent magnets. The closed switch 

allows current to flow from the 

energizer through the coil; the electric 

current then reacts with the magnetic 

field of » magnets, setting up a 

force which kicks the balance wheel 

back and causes it to oscillate. 

For the user, the redesign means a PERMANENT 

ENERGY CELL MAGNET 
wrist watch that need not be wound 

and offers more reliable timekeeping 

The speed of the new Hamilton can be 

held to an accuracy of more than 1 

99.995 per cent, the result of the stable Power plant schematic: 1 Magnet 

power supplied by the energizer pull balance wheel, closing contact 

A 14 karat gold Hamilton Electrix spring. 2 Contact lets current flov 

now retails for $200.00; gold-filled from energizer through coil. 3 Cw 

models, starting at $89.50 will be rent reacts with magnetic field 

ivailable soon. kicks wheel, sets up oscillation 

64 
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Simultaneous mee tings of two 

professional groups drew a number of 

designers to Los Angeles in February. 

De sign educators, conve ning for the 

third time to decide the future of their 

intormal group (5), voted to forma 

pe rmanent national “Industrial De sign 

Educators Association” with Joseph 

Carre iro as he ad of “IDEA.” ( Be tween 

sessions, the educators visited UPA 

Studios (3) where executive produce r 

Stephe n Bosustow (4,7) told them how 

UPA got started with its original 

cartoon productions. ) 

Over 125 IDI members and quests 

attended the banquet at which 

President-re-elect George Beck 

presented an honorary membership to 

speake r Richard Neutra (1). 

Both groups toured classes at the 

Art Center School (2, 6, 8), which 

served as headquarte rs for the meet- 

ings, and heard the panel discussions 

and talks that are summarized on the 

following pages. 



Pla) eda fhe f f fa sx eR 

! “ f r the rod 

; f ‘ aesig rhe 

f f ace aft 

1? ¢ f Sci February 

efore a rudience f 150 

» Manager of Design, Ra 

James Fleming, Te 

G.I Jon Hauser, « 

tant Phileo ¢ 
if Dan Jensen, Phile 

Portanova, 

Direct f Desig Hoff ma 

John V assos, ( 

1 le f R.C.A Her- 

bert Zeller, Direct: f Desig 

Vot ! [ne The 

ite?’ by James Kelso, 

( Joe 

progran 

— o s been a 

ol i I bringing tne 

t é et uv Tew nort vears 

elevision ha gone from boom 

bust. The mprovement of 

he basic black and white set 

as been sporadic; color is get 

ting a very slow start. About a 

en compan have ceased 

roducing television sets in a 

) oa f as many months, ery 

la ere is no future ir 

the busing Those who have 

mained in the business have 

und themselves trapped in a 

price war. Something is wrong 

when an industry provides the 

What’s wrong with the television industry? A design panel disagrees. 

public with an_ instrument 

worth millions in education and 

entertainment yet finds itself 

in economi trouble Who 

at fault? Management? Me 

chandising? Design 

Jensen: I feel that as designer 

ve lack freedom to advance T\ 

mercnandisit a muct i Ve 

mignt ike t One reasor 

that component cost nave 

Ser wh ‘ the fina e price 

has dropped, which has caus 

a pront queeze for evervbod' 

Portanova: | thir the ma 

lifficulty that we have gone 

nto cheap ina cneaper cab 

nets vhich | educed § the 

prestige TV set | believe 

that door bel ng n televi oI 

sets, for example 

Zeller: Doors! The only time 
you lool it te . wher 

he 100! are per 

Jensen: It has been our expe 

nee that ou 

vith door 

price 

Portanova: All | n saying 

tnat it difficult to achieve 

period tf furniture tyvie ! 

i cabinet without 1001 

Kelso: I don’t agree. The furt 

ure look is easil) 

without doors 

Zeller: And what does a French 

Provincial cabinet have to d« 

with 20th century televisior 

Vassos: I have a friend who r 

cently purchased a receiver in 

a French Provincial cabinet be 

cause his house is furnished in 

that 

very 

style, and he would be 

unhappy with anything 

else—a portable set, for in 

stance. 

Hauser: I agree that it is just 

as important to have furniture 

as to have the set itself 

Beck: It all depends on what 

kind of set you are 

When it 

portable, you don’t seek to imi 

talking 

about comes to a 

what 

you have is an instrument. So 

tate furniture because 

the object is to produce a light 

compact unit that can easily be 
carried 

and decoration for TV viewi 

IDI discusses TV, styling, and creativity 

Kelso: D 1 panel 

be 1x-modert 

Panel: Definitely 

Kelso: The 

‘ ! ist Ca Yet tne Tu T 

ire industry h the best 

t } t An t cee 

t te to televisic 

Peop ire pending 

( i I me ind ire ve ! 

) r ntereste ' 

vea T it na pe ‘ 

ced 

Here the ke to our prob 

e! place where i¢ gn 

in help immense The ap 

e industry has done n ef 

ective ot ir int ratir 

cn 

entert « 

romoted ) ill the 

in ») Th provide 

none iving ith tna 

noney-taking service 

Of all the equipment in th: 

house, the most looked at is the 

televisior set o shouldn't t 

be the best looking. properly 

ocated so that evervone car 

see it completely ? 

I venture to Say toners s not 

i homemaker who has not faced 

the problem of a proper room 

arrangement, lighting, color 

and even hi-fi listening. Yet 

let’s be honest the industry 

has not made an effort to solve 

this problem. 

some time before It may be 

ve can do the complete pack 

age job, but we can take steps 

n this direction. We can show 

ow to use the products peing 

ised today. And as we study 

es problems, Ve will find 

that the electronic device take 

new forms and involve new ma 

erials. I can forsee the time 

vnen home architecture will De 

iffected by the plant ne yf 

mplete electronic entertain 

nent centers. That is why | 

biect when television sets ars 

eferred to as furniture. I be 

eve they are nstruments and 

i ch look unlike furnitures 

\ time voes D\ that s now 

hey will have to be designed 

Portanova: I disagre Mi 

Zeller. It is my conclusion that 

television should be lesigned 

; fit 
n with the consume? 

irroundings treated as " 

piece of furniture emphasizing 

Question: Would it be possible 

to produce a televis 

ng a master chassis with 

ibe that could be built in and 

rie that could be carried 

around, in order to make tels 

visior available in more thar 
» nme room 

Kelso: Yes, but only one chan 

nel would be available at a 

time, which would defeat the 

objective of allowing the chil 

lren to watch one show in the 

den while you watch anothe 

in the bedroom. It would be an 

expensive, probably custom 

built, proposition 

Beck: Why not just buy two 

portables? They would serve 



IDI Convention 

‘ rpose. Besides, U1 

ters’ Laboratories frowns 

a of a “slave 

tnat produces 

as sepia, bluse 

a f grey? \ 

picture 

possible On 

olor set, I car 

‘t a monochrome 

epla which 

the picture 

otter and hotter 

a high level of 

the picture, and 

50 black 

t, defeating 

the entire purpose 

Beck: We call it “black day 

ht” ar the purpose s te 

ise the contrast. 

Creston Doner, Directo) 

Design, Libbey-Owens-Ford 

the floor): We have cor 

extensive research or 

oloring and found that 

are about four suitable 

for TV. This informa 

an be made available t 

gnel if desired 

Kelso: In conclusion, I would 

that we are agreed that 

ere is something wrong with 

r industry, and it is our job 

» correct whatever part of the 

fault that may be in the design 

alm. For my part, I am con 

need the problem is merchan 

lising. The prevalence of the 

‘Chinese deal” is certainly the 

clue. The quickest way out of 

a price war is to sell honest 

juality under controlled condi 

tions, and I feel the designe 

nust play a more important 

le in directing the industry’s 

thinking not just designing 

but planning. 

68 

does auto styling fit on 

by John Najjar 

Chief of Styling, Lincoln Studio 

Ford Motor Company 

Automotive styling is basically 

no different from its allied 

fields of industrial design. The 

objectives are the same; it is 

merely the application that 

varies. The stylist, however, is 

a blend of many skills. Like the 

architect, he designs the enve 

lope of the car; like the indus 

trial designer, he works on 

varied components; like the in 

terior decorator, he selects an 

designs the fabrics. And 

the furniture designer, he 

tablishes the interior trim 

seat dseigns 

The styling operation at Ford 

Motor Company can best illus 

trate our acceptance as part 

the management team. In 1955, 

when Mr. George Walker was 

made vice president and direc 

tor of styling, a styling office 

was organized so that each of 

our family of cars would have 

the undivided attention of its 

own group of stylists. Each 

chief stylist is also an import- 

ant part of the Division whose 

cars he designs. To do his job, 

he must know the goals of the 

division manager and the ob 

jectives of the sales manager. 

Mr. Walker, as director, has 

an operations manager who as 

sures the functioning of ow 

“wiring diagram.” Direct line 

responsibility for each car line 

is assigned to the individual 

chief stylists, and each is as- 

sisted by two executive stylists: 

one in charge of exterior, the 

other of interior. (Each studio 

also has its own planning man- 

ager who executes schedules 

and orders.) Each executive 

stylist is assigned a number of 

stylists, clay modelers and lay- 

out personnel; one of the 

smaller studios has a _ total 

complement of almost 60 peo- 
ple in all. 

To produce a car on a speci- 

fied date, the division program- 

the management team? 

ming office schedules comple 

tion dates for each affected 

component activity. It is logical 

then that styling, being the 

first of a long chain of events 

and exercising a large degree 

of influence on the complexity 

of the car, should be in a pivotal 
position in management deci 

sions 

rides in automo 

tive styling in the past 10 years 

will be dwarfed by the develop 

ments we foresee in the next 

decade. Future deve lopments if 

air conditioning could permit 

fixed side glass and establish 

new areas for air intake and 

exhaust apertures that might 

result in an entirely new ap 

proach to roof styling 

The lowness of the cars of 

the future will be limited only 

by requirements for passenger 

comfort, road clearance and 

practical mechanical factors 

The lower cars will, of course, 

require new methods of entry 

through the use of roof flip 

pers, sliding roof panels or 

unique door action. The inte 

riors will require new seating, 

which will be thin and form 

fitting. 

An entirely new concept in 

automobile packaging differ 

ent proportions of hood, body 

and deck length can quite 

quickly develop with the advent 

of engineering innovations in 

propulsion, transmission and 

riding comfort 



Duddy 

Problem: 

De mpsey 

1975 cockpit 

The final IDI panel session presented two members of a unique 

investigating team working at Wright-Patterson Air Base 

Lt. John Duddy, chief of the Design Unit, and Charles A. Demp- 

sey, Chief of the Design Research Group of the Aero Medical 

Laboratory of the Air Research and Development Commapd 

In their joint presentation they explained how they are using 

a new research tool to evaluate human factors in designing 

critical military equipment —a method they call 

Cross-discipline creativity: 
A new strategy for comprehensive design research 

by Lt. John Duddy 

Since its conception in the early thirties, the industrial 

design profession has developed tremendously in scope 

and in influence on the American economy. The profes- 

sion’s change of direction during these years from dis- 

proportionate emphasis on aesthetics to a functional 

compromise of manufacturing economy and appear- 

ance criteria has been a profound evolutionary process. 

Today, as it rapidly matures, industrial design is re- 

orienting itself still further to face the complex prob- 

lems inherent in our realization that we are trying to 

plan the entire human environment. 

The challenge of this new and broader goal demands 

attention to human factors as well as familiar engineer- 

ing and aesthetic criteria. The methodical integration 

of human factors into the creative process of design 

introduces an element that has been grievously neg- 

lected. Furthermore, it automatically provides the de- 

signer with a diversified set of efficient scientific tools, 

developed over the years by psychiatrist, anthropolo- 

gist, physiologist, etc., by which a comprehensive de- 

sign solution can be evolved and evaluated. The proper 

application of these research tools through an objective 

human-factor evaluation program can provide the com- 

prehensive designer with a critical assessment of the 

product and its acceptability to the consumer, prior to 

its release on the market. Such a program can insure a 

high probability of product success before production 

and marketing funds are committed. 

In this connection, the work of the Design Research 

Group of the Aero Medical Laboratory at Wright Air 

Development Center should be of interest to all design- 

ers. Although the group is obviously not concerned with 

consumer products, its work requires scientific atten- 

tion to human factors, and a method of evaluating suc- 

cess in this area is essential. 

The Aero Medical Laboratory is constantly faced 

with broad and complex problems in total airborne en- 

vironment design, in the design of sub-systems and 

personal equipment, in ideation and human factor oper- 

ation research. In an effort to compress the time re- 

quired for the entire process of identifying first the 

problem, then the potential means, both proven and 

new, for solving it, the Laboratory employs an operat- 

ing concept that is unique to the field of industrial de- 

sign, although it has been the modus operandi in the 
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Cross-discipline creativity 

fields of aviation and medicine for many years. This 

concept is called cross-discipline creativity; it is an in- 

tegrated team strategy for comprehensive problem- 

solving, and can be applied to many kinds of problems. 

The primary objective of cross-discipline creativity 

at the Aero Medical Laboratory is the achievement of 

optimum functional efficiency in operations where man 

end weapons-systems must perform in combination. 

Most of the design problems we encounter are in crit- 

ical compromise areas, where the human effort nor- 

mally required by the man and weapons-system com- 

plex approaches and sometimes exceeds the theoretical 

limits of human capability. The ultimate achievement 

of optimum efficiency requires the integration of basic 

knowledge about human beings, their environmental! 

requirements and their operational tasks, as well as 

the functions that the weapons-system components 

within their environment are called upon to perform 

and the technology by which the environment and the 

weapons-system components are created. 

Endurance limits 

During the past several years, the Aero Medical Lab- 

oratory has been conducting an investigation of the 

limits of human endurance to conditions of confine- 

ment in minimum-space aircraft compartments for 

extended periods of time. This program has been di- 

vided into two distinct projects, each delineated within 

the context of a high-performance weapons system. 

The first project, conducted in 1954, was concerned with 

the confinement of an individual in a fighter cockpit for 

56 continuous hours. The second project, currently un- 

der investigation, deals with group confinement prob- 

lems arising during a simulated 120-hour flight. A re- 

view of this latter problem and our approach to it 

should illustrate the flexibility, the efficiency, and the 

creative potential inherent in our cross-discipline stra- 

tegy for comprehensive design research. 

In the 120-hour study, Aero Medical research efforts 

have been focused upon two things: the design aspects 

of an airborne environment and an analysis of the com- 

plex human response patterns to prolonged, concen- 

trated activity. This combination of comprehensive de- 

sign and human-factor research is typical of the as- 

signments given to the Design Research organization. 

Problems of this sort are presented to the organization 

by higher-level authorities within the military estab- 

lishment as a whole. 

When a research program directive is received, the 

Chief of Design Research, Mr. Charles A. Dempsey, 

conducts a technical evaluation of its scope and com- 

70 

plexity and develops a research plan for optimum 

utilization of manpower, funds, and facilities to satisfy 

the program requirements within the context of long- 

range military goals. The Design Research team is then 

convened and the entire problem matrix is presented 

as the initial subject for creative activity. This team 

is the basic, full-time staff of the Design Research 

organization, composed of designers, engineers, avi- 

ation physiologists, psychiatrists, biophysicists, anthro- 

pologists, psychologists and technicians. 

The initial creative session has two purposes: first, 

the team delineates the problem; second, the indivi- 

dual team themselves and their 

disciplines with the problem context. If it is discovered 

that areas of the problem cannot be investigated ade- 

quately by the technical talent available within the 

staff, the project director prepares a manning docu- 

ment that establishes the additional talent require- 

ments. The necessary specialists are then drawn from 

members identify 

the reservoir of talent available within the greater re- 

search establishment. 

Total environment 

In its broadest terms, the design and human-factor 

research program we were embarked on required the 

cross-discipline team to create a total environment for 

five flyers confined together for five continuous days. 

Each individual had to be provided with a daily work 

program and a homelike habitat wherein he could 

satisfy his personal, nutritional, sanitation, rest, and 

relaxation requirements and maintain optimum emo- 

tional and social relationships with other group mem- 

bers. The problem was further complicated by the 

inevitable aircraft requirements: this environment had 

to be miniscule and to weigh as little as possible, to 

insure maximum speed and altitude potential for the 

aircraft it might eventually implement. An analysis of 

the facilities required for five crew members indicated 

that many compromise areas of cockpit design—areas, 

that is, where the conflicting needs of man and 

weapons-systems must be compromised—are greatly 

magnified by long-range, high-performance airframe 

requirements. One of the most critical of these com- 

promise areas was the integration of crew members 

within an environment that seriously restricts individ- 

ual mobility and limits the effectiveness of behavioral 

and physical adaptation mechanisms. 

Throughout the early phases of a program, the com- 

plete task force meets fairly frequently. No specific 

time schedule is set up, and meetings seldom last more 

than two hours. These meetings are informal and may 



be held at the Design Research planning offices, at ex- 

perimental test facilities, or at various military and 

industrial research sites around the country. 

Problem-solving methods 

One of the first steps was a study of previous re- 

search that might have a bearing on our problem. A 

complete review of the literature available in the spring 

of 1956 indicated that there was no precedent for this 

type of program and therefore no information of im- 

mediate value. It was necessary at the outset to estab- 

lish the basic ground rules: length, height, and width 

of a compartment that would satisfy the incompatible 

requirements of man and weapons-systems; types and 

amount of food stuffs; operational parameters involved 

in performing a typical mission and the types of 

trained airmen and equipment necessary to do the job; 

the amount of water required for cleansing; the fre- 

quency and type of body relief; the absolute minimum 

volume required to store clothing and soiled garments; 

acoustical requirements: lighting and color require- 

ments to minimize visual and emotional fatigue; and 

many other factors. 

Once these problems had been identified it was neces- 

sary to reduce them in scope and complexity so that 

they could be solved within the time period established 

by the original program directive. This ideation and 

time compression can only be accomplished by highly 

trained specialists who call upon an immediate fund 

of knowledge in their own and related fields. For 

example, in the area of nutrition, it is quite obvious 

that the trained research specialist could provide more 

acceptable creative ideas within a given time span than 

a philosopher, engineer, or jack-of-all-trades. Never- 

theless, the team contributes to the over-all effort not 

only as individuals but also as an integrated group. 

In any group activity, the contributions of one indi- 

vidual will often stimulate another to develop a new 

and different approach to the problem. In the cross- 

discipline group the acceptance of each different ap- 

proach was higher than usual just because the team 

members are specialists in their scientific fields. 

But while these specialists are mentally mobile in their 

own areas, they are not eminently equipped to com- 

municate across the boundaries of their discipline. As 

pointed out by John Arnold of MIT (ID, January, 

1957), this situation contributes greatly to the creative 

potential of the group but inversely reduces each mem- 

ber’s ability to manage the team effort. Continuing 

high levels of group activity depend on the director’s 

ability to maintain effective communication. 

Co-ordinating many specialties 

The project director of this program, Mr. Charles A. 

Dempsey, has served in this capacity on other major 

research efforts during the past several years. He was 

assigned to his position by virtue of his broad back- 

ground and experience in aviation, design, engineering, 

and human-factors. The director of a design research 

team is a comprehensive manager and planner who 

deals with a total problem complex with the detach- 

ment inherent in a non-specific technical field. It is his 

job to keep in touch with and constantly explore a 

broad fund of knowledge of fundamental principles 

and technical advances in many design, engineering, 

and human-factor areas. 

After the direction of group investigation had been 

established, the director assigned cognizant responsi- 

bilitv for detailed investigations to individual team 

members and sub-groups. These sub-groups are actu- 

ally small task forces detached from the total creative 

team, and employ a similar cross-discipline strategy 

for solving smaller problems within the total problem 

context. One task force composed of a comprehensive 

designer, physical anthropologist, biophysicist, escape 

physiologist, mechanical engineer and electronics en- 

gineer was responsible for the design of an escape 

system. In the course of this assignment, the escape 

physiologist and biophysicist conducted individual in- 

vestigations of previous research into windblast in- 

juries, ete., and engineering investigations of the 

human-factor compromise areas involved in the 120- 

hour mission requirement. The creative anthropologist 

helped evolve capsule seating and space specifications 

compatible with the body dimensions of 90% of the Air 

Force flying population, and also assisted in calculat- 

ing center-of-gravity relationships for airborne escape 

attitudes, parachute descent, and flotation. He was 

responsible for several basic scientific contributions 

in these areas of his professional field. The mechanical 

engineer assisted in the design of the aerodynamic 

configuration and of mechanical actuation systems. 

The electronics engineer designed and developed an 

intercommunication-music system to go in the capsule 

headrest. It was my pleasure to serve as task force 

director on this task operation and similar ones. The 

result of the study was the single-place, minimum- 

volume ejectable escape capsule shown and explained 

on page 74. 

An integrated food storage and preparation unit was 

designed by another sub-group whose members repre- 

sented the fields of nutrition, sanitation, refrigeration, 
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Cross-discipline creativity 

Meanwhile, criteria for the 

environment 

and compre nensive design 

ver-all design ot the were established 

vith the assistance of experts In psychiatry, group 

dynamics, bioacoustics, electronics, applied experi 

mental psychology, and air conditioning. Throughout 

this phase, the project director functioned in a broad 

nanagement capacity, coordinating and directing the 

each individual and sub-group toward an 

integrated, comprehensive team solution. 

Che product of this cross-discipline research program 

is an unorthodox crew compartment configuration. The 

compartment is divided into two independent areas, a 

work” area, and a “leisure’”’ area. In the work area, 

crew members are integrated into an efficient, dis 

ciplined flight deck arrangement. Individual, minimum 

voiume, ejectabie capsules for crew members, together 

with automated sub-systems, have permitted the cen- 

ralization of Aircraft Commander, Flight Engineer, 

(Co-Pilot 

and Defense Director can relieve these primary stations 

| 
and Navigator’ Bombardier. Because of this, 

with minimum interruption of flight continuity. 

The leisure area is the fundamental 

lief of 

provision tor 

mental and physical fatigue. Visually and 

physically from the centers of activity on the 

deck, 

completely equipped to satisfy 

apart 

flight this airborne “bachelor’s apartment” is 

the crew’s personal needs 

and requires very little effort to maintain. Complete 

individual storage facilities for clothing, toilet articles, 

and private effects are conveniently located near the 

concealed lavatory and bunks 

Warm earth colors combined with indirect lighting 

minimize glare and provide positive visual orientation 

within the work area. Striking colors illuminated by 

spot and flood lighting are emploved in the leisure area. 

The compartment exhibits the first use of foamed viny! 

padding on the bulkheads and ceiling of a military air 

cratt. Since protection against injury, a necessity in 

minimum-space compartments, is an integral part of 

the furnishings, the need for headgear is obviated. 

Three channels of recorded music are integrated into 

the intercommunication system so that each crew mem- 

ber has a choice of entertainment as he works or rests. 

Two low-output speakers mounted in each capsule head- 

“immediate” rest restrict the sound to the vicinity of 

the occupant. Command radio and intercom signals 

override the music to assure reception by all crewmen. 

This compartment incorporates principles, facilities, 

and sub-system concepts that are projected well beyond 

the contemporary state of the technologies. However, 

Air Force personnel, unlike civilian consumers of com- 

mercial products, are selected, highly trained men, and 

their final acceptance of a new system is based upon 

confidence in its design and functional efficiency under 

operational conditions. To insure that the crew com- 

will satisfy man- and partment weapons-system re- 

quirements, the cross-discipline team has therefore 

initiated a critical and objective human-factor testing 

program. The criteria by which the payoff in design 

research and development Is assessed are concrete 

operating dividends: a man needs less training to 

operate a system that is properly designed for human 

ise; he reaches the required standard of proficiency 

with less expenditure of time, money, and effort. He can 

reach peak efficiency more quickly and function at this 

level over longer periods of time. His higher over-all 

performance level guarantees a higher probability of 

mission’s completion. Failure of a system to satisfy basic 

human-factor requirements results in loss of life and 

millions of dollars worth of equipment. The significance 

that the 

required to train a replacement is measured in man 

of this is plain when one considers time 

vears, that each B-52 costs six million dollars. 

The 

simulate typical operational conditions. Five-man crews 

crew compartment evaluation program will 

of selected personnel will be briefed for a 120-hour mis- 

sion and required to accomplish this flight within the 

crew Integrated instrumenta- compartment mock-up. 

tion of aircrew members and their environment will 

record a complete picture of the functional efficiency of 

the total man- and weapon-system complex 

Defining the problem of evaluation 

The subject’s responses to stress will be approached 

by asking several questions: 

1. How 

and level of 

does each subject’s state of consciousness 

alertness vary during the experiment? 

2. What are each subject’s physiological and _ bio- 

chemical responses; how do these relate to perform- 

ance? 

3. What levels of performance are the subjects cap- 

able of achieving and what psychological or physi- 

ological changes are correlated with performance vari- 

ations? 

1. What emotions are aroused and how do these affect 

the subject’s ability to perform adequately? Further, 

what are the physiological correlates to emotional 

change and how does the emotional state affect the 

body’s response to stimuli? 

5. How does the group inter-act and in what way does 

this influence behavior, performance, and perception? 



In order to establish a complete frame of reference 

for each subject, thorough physiological and psycho- 

logical evaluations will be conducted over a period of 

tive days before the mission. These tests will be com 

pared with psycho-physiological measures taken during 

the experimental situation and with post-stress inves- 

tigations They will also make it possible to correlate 

physiological and psychological changes 

Special test equipment 

To provide an objective measurement of alertness, 

two highly specialized bio-electric techniques have been 

modified and adapted at the Aero Medical Laboratory. 

One is the electroencephalograph, the other the skin re 

sistance meter. A system for the analysis of “brain 

waves” shows great promise: subjects will have “brain 

waves” recorded during various phases of the test and 

these will be analyzed to provide a continuous measure 

of subtle changes in the state of consciousness. A skin 

resistance meter of increased sensitivity can be used as 

an indicator of an individual’s arousal or alertness as 

well as his reactivity to external stimuli. Thus the skin 

resistance meter and the electroencephalograph to- 

gether should afford some picture of the neuro-physio- 

logical activity occurring during the experiment 
A series of psychomotor tests to be performed by the 

subjects are designed to reflect the abilities that may 

actually be required to accomplish an operational mis 

sion. These tests tap the sensory, motor, integrative, 

and coordinative abilities of the subjects. 

Variations of emotional state that may affect the 

subjects’ phychological and physiological capacity will 

be evaluated by interviews, projective psychological 

tests, and subjective reports, as well as by behaviorial 

observations through direct-view closed-circuit tele 

vision systems, motion pictures, and sound recordings 

Eight hidden cameras will look at each man’s face con- 

tinuously, one frame per minute. Three group cameras 

will focus on area relationships and closed-circuit tele- 

vision cameras will scan the compartment. A tape re- 

cording system will take down every word that is said. 

A problem that falls in this general area, though it 

overlaps also in other areas, is the problem of the influ- 

ence of the group on individual responses. Efforts will 

be made to obtain measures of the group’s interactions 

and the effects of these on perception, behavior, per- 

formance, and physiological responsiveness. 

The Aero Medical Research 

Group has established cross-discipline teams outside of 

Laboratory Design 

the military establishment to conduct additional design 

and human-factor operation research studies. Two such 

groups currently operating under Air Force contract at 

Tufts University and the Georgia Division of Lockheed 

Aircraft Corporation are making important contribu- 

tions in the areas, of design research, human-factor 

functional evaluation, and basic aviation medicine. 

A review of advanced Air Force weapon-system re- 

Aero-Medical 

Laboratory research task force may have to be supple- 

quirements indicates that the present 

mented to provide additional depth in manpower and 

technology. Proposed programs include a human-fac- 

tors study of materials, development of a_ three 

dimensional crew compartment design evaluation sys- 

tem, and the design of an encapsulated escape system 

to provide global survival capabilities for two aircrew 

members. The most challenging new project ahead of 

the cross-discipline team, now in the early planning 

stages, deals with human travel in space-equivalent 

vehicles. With this advance in technology, the success of 

future human endeavor will be measured in terms of 

human effectiveness as well as system performance. 

The cross-discipline program described in this article 

provides a new approach to the gathering of objective 

design information through human-factor analysis. At 

the Aero-Medical laboratory such data may be used as 

design requirements for the development of new air- 

borne systems or to predict the reduction of human 

performance capability that will occur as a result of 

stressful conditions in any current or future system. 

Through the use of this integrated team strategy and 

the objective measurement of product design, the Indus- 

trial Design profession can predicate its contributions 

to the human environment on the same sound basis as 

all other scientific fields working for human betterment 

Electroence phalograph testing equipment and subject in ha) 
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The air-borne vehicle of 1975: a complex cross-discipline problem by Charles A. Dempsey 

The problem given to our shop had to do with flight about 15 

years hence. Essentially, we were told to study the problem of 

confinement in long-term flight (120 hours) with reference to 

the man-machine system 

If we are to plan for long-range flight in 1975-80 we must 

consider the propulsion system that will keep people aloft that 

long. Today, jet propulsion through atomic energy is technically 

possible and chemical thrust through an internal rocket engine 

is technically feasible. Thus we are talking about vehicles that 

will fly in excess of Mach 2.5 (1500 mph) and up to Mach 55.3 

(38,000 mph). It is also conceivable that we will be able to 

travel at the speed of light, which would get us from here to 

Mars and back in 17 months. By comparison, a confinement of 

120 hours is not such a difficult technical problem. 

If we expect engineers to supply us with a vehicle faster than 

the speed of sound, we must think of human reaction time in 

terms of fractions of a second. At present the only vehicles we 

have operating at 1975 levels are large black boxes—computors— 

into which we put numbers and out of which we get more num- 

bers. Then we have to interpret the numbers for the right or 

wrong answer and program the computer for a specific maneuver. 

In 1975, an air-crew member will perform a function of some 

sort once every 84 minutes. This schedule permits boredom, 

which increases fatigue and raises the problem of interpersonal 

relationships. If you are to house five individuals with all their 

operating equipment and everything needed for their personal 

comfort for four nights you need the equivalent of a three bed- 

room house—at least. We were given a compartment the length 

of a Ford, 73 inches high at the center, and 80 wide. The furthest 

you can get from a person in that area is 14 feet. 

In identifying this problem, a cross-discipline team was ob- 

viously necessary. An industrial designer couldn't solve it alone, 

and specialists were needed to do it within a reasonable time 

We had to be prepared to solve the problem and test it within 30 

months of the time it was given. With the cross-discipline team 

we could do it on time but we had problems of another sort: 

we found out early in the game that the designer was fighting 

the psychologist, engineer, psychiatrist, sanitation man and nu- 

tritionist. Each was so steeped in his specialty that he some- 

times lost sight of the total problem. The psychiatrist, for ex- 

ample, assumed that the crew members would start punching 

each other or accusing each other of stealing; the problem of the 

designer was to insure that proper design solutions would pre- 

vent this from happening 

In testing crew members’ reactions to 120 hours of confine- 

ment in our cockpit we use an electronic harness that measures 

the central nervous system. Anything men react to is an emo- 

tional situation. If a man gets into the harness and we show 

him a product and ask for his reactions to its weight, noise, and 

tactile qualities we will get answers which we can put in the 

form of a curve. But we want to measure unconscious, physio- 

logical responses instead of verbal reports of the subject's emo- 

tions. Our psychiatric diagram is a bell-shaped curve with 

‘sleep” on the left, “alert” at the top, and “panic” on the right. 

\n emotional answer on the left would be a lethargic or negative 

response; on the right, an aggressive or positive one. This is 

the kind of emotional information that the designer doesn't get 

from ordinary surveys. If you ask a man about his reactions to 

a product you can’t really be sure of finding out whether it is 
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pleasant or unpleasant. The electronic harness measures emo- 

tions he may not know about, and does so objectively, with no 

chance of error by prejudiced communication. 

We have been toying with the idea of the harness as an ob- 

jective pre-marketing device for designers. Its development 

would take another five years, but it is extremely sensitive. It 

could be used on a sample number of consumers to eliminate the 

communications problem of ordinary surveys and reduce the 

results to reliable numbers, units of communication that can be 

understood without confusion. 

Do research tools of this sort do away with creative design? 

On the contrary. Design is a scientific business. The designer 

will increase his responsibility to business by having more in 

formation. Specific operating facts will not interfere with cre- 

ativity, but will make the designer more comprehensive. 

Food Center 

Food bar provides three low-bulk, high energy meals a day for 

each crew member, with provisions for three extra days. In- 

cludes 1, cu. ft. locker specially developed to hold 25 frozen 

meals, five drawers of canned meals, (to avoid problems each man 

has his own drawer), five juice drawers holding 18 cans each, 

warming oven, unique two-shell cooker for sandwiches, hot cup, 

fresh water tap, incinerator to eliminate waste. 

Side of unit contains pull-down lavatory with medicine chest 

above. Since water weighs 6 lbs. per gallon, it must be calcu- 

lated to the drop. (Lavatory also is used as research device; it 

measures individual water consumption to provide sanitation 

engineers with accurate data.) Towels impregnated with lotion, 

provided for face-washing, are also under study. 



Creu compartment 

Crew compartment divides into work and leisure areas. Work 

stations are used 12-16 hours at a time; each has escape capsule. 

Central positions are for commander—who has heavy responsi- 

bility—navigator and flight engineer. Leisure area—only area 

with any aesthetic freedom—has sharp lighting, strong colors 

to contrast with work area. Includes plumbing facilities, space for 

five men’s clean and dirty clothing, sleeping for two. Expanded 

metal laundry hampers are force-ventilated. 

In the pre-jet days, a bullet entering 

a plane might wound a man, but the 

rest could land safely. At today’s 

speeds, the crew knows there is no 

landing, no bailing out. (Only in the 

case of a sub-system failure is there 

a chance of survival.) Human life is 

of the utmost importance, so there 

must be an escape system, as shown 

below, to protect the body from high 

decelleration forces and atmospheric 

pressure on leaving the plane. 

Solution is minimum-space escape 

capsule built around each work sta- 

tion. Occupant climbs in, sits on 

polyurethane foam 15 hours in con- 

tinuous comfort, in space 22 inches ) 

wide and 35 inches deep at the floor. 

Ceiling is also padded. Two hi-fi 

speakers in headrest give choice of 

three musical programs. Under seat 

is survival kit (15” x 18” x 6”) to 

sustain a man under emergency con- 

ditions anywhere on earth. Personal 

parachute, helmet, headgear, special 

clothing are unnecessary. In event 

of engine failure, system closes and 

seals, pressure changes. Capsule is 

ejected, floats to earth, serves as 

house or boat anywhere on globe 

TORAGE INTEGRAL WITH DOOR 
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school: Syracuse University’s Department 

f Industrial Design 

instructors: Leland C. Smith and Douglas 

R. Cleminshaw 

participants: fourth year design students 

problem: to apply the Polaroid film princi- 

ple to a camera for professional use 

Student project: 

SYRACUSE POINTS TO NEW VISTAS IN CAMERA DESIGN 

Dr. 

Land, snaps a picture and 

The Polaroid invented by 

Edwin H. 

develops it within 60 seconds 

Camera, 

-a process 

the 

design of the box that houses the film 

vhich has an obvious influence on 

The action takes place entirely on the 

film, with rollers spreading a chemical 

elly evenly between negative and posi- 

tive sheets to form a picture layer. Un- 

like an ordinary camera, two rolls are 

required—one for positive paper and 

one for negative paper, and they are 

attached to a single leader. Exploiting 

the advantages of the fast development 

which is 

black and white transparencies), Polar- 

a bulky 

order to produce an ample print 

the 

require. 

process now available for 

oid has put it in camera in 

size 

diameter of 

The 

date de- 

and to accommodate 

the 

Polaroid 

chemicals four 

models to 

signed by Walter Dorwin Teague Asso- 

have been the bellows type, the 

back of the camera being large enough 

to produce a good-sized print. As the 

film 

camera 

ciates 

positive is removed, the negative is de- 

stroyed, and although one can always 

send the positive to Polaroid for en- 

delay limits the 

convenience of the process. 

Deciding that Land’s invention could 

provide a good semester’s worth of chal- 

Professor Arthur G. Pulos of 

Syracuse University’s Industrial Design 

largements, such a 

lenge, 

Department, posed it as a problem for 

his fourth year students this year. They 

were not to be limited by the standard 

film sizes, which are at least 2%4 inches 

but were charged to utilize the 

basic Polaroid principle, the 60-second 

film processing method, in a way that 

would “fulfill as completely as possible 

the needs of the serious photographer.” 

With no limits on the type of camera 

which might be designed, the project, 

under Professor Leland C. Smith and 

Douglas R. Cleminshaw, drew the stu- 

wide, 

dents into a considerable depth of re- 

search—not only into the mechanics of 

the Land which 

more involved than the film action in a 

conventional camera, but also into con- 

process, are slightly 

siderations of lenses, rangefinders, focus- 

ing mechanisms, shutter action and of 

problems in handling and fingering the 

instrument. 

As it turned out, the majority 

attracted to designing hand-held cam- 

eras, willing to sacrifice print size in 

the interest of smaller housings; 

were 

a few 

ventured to incorporate features for 

which no counterpart exists on the pres- 

ent market. Although the ultimate 

criterion of the project, according to the 

teachers, that the 

and the actual test of function is beyond 

the power of a full-scale model, Syracuse 

was cameras work, 

requires a student to carry out his 

projected design in mechanical drawings 

sufficiently detailed to test the logic of 

a design scheme. Roderick 

has designed a binocular viewing cam- 

era, Eugene Klumb a click-stop mechan- 

ism for broad focusing; James Edgell 

incorporates a built-in photo-electric ex- 

posure unit, and James Muir, thinking 

(and 

Bunyea 

of the advantages of fast action 

the fact that the Polaroid requires a 

minute’s interval has 

provided two reloading doors so that the 

positive and negative rolls can be dis- 

associated at will the photographer 

could thus snap an entire roll without 

a time develop it in 

sequence. 

While the following designs are not 

demonstrably practical within the exist- 

ing limits of the Polaroid process, the 

assignment provided an excellent chance 

for the student to probe the mechanics 

of photography and to suggest some dis- 

tinctly different methods of applying the 

potentialities of the technology devel- 

oped by Dr. Land.—s.b. 

between snaps 

lapse and one 



A twin-eyed model 

Ve conceptl 

‘“ocess is Roderi 

‘Wing Camera 

parth 

porting even 

compa 

mirrol 

ny an € ve-level camera 

rsal of the image, Bunyea ex- 

1ich results from this binocular 

not a problem because the 

camera is primarily intended for mak- 

ing transparencies. Like James Muir on 

the last page, he has considered the dis- 

advantage of the developing interval in 

the Polaroid-Land process in covering 

such quick action events as horse races 

and boxing matches, and proposes a ¢car- 

tridge loading feature for rapid shoot- 

ing. Only the negative material passes 

through the camera at the time of ex- 

posure; it is transferred at a conven- 

ient time to a separate processing flask 

for immediate printing, or processing in 

the case of a transparency. In the latter 

form, of course, the image can be pro- 

jected to any size, the proportions of the 

being 15. to 2 inches 



Student project 

A large reflex model 

range 

12 inches te 

s accomplishes 

pre iding at the 

camera. There is a 

anism for approximate 

ball loaded mount 

in click position as it is 

The shutter rel 

lower left front 

shutter control 

allows the 

from the 

multiple « 

camera, it Is intended to pre 

, Square print, and not neces 

to be hand held. Yet the designer 

has not wished to sacrifice all conven- 

ience and mobility in the housing but 

anticipates occasions requiring hand 

control. The shape of the hood through 

which one views the reflected image is 

unusual in its front curve and the open- 

ness on all three sides. Although it does 

not look adequate, one would have to try 

it out to see if the shielding is com- I 

fortable. Loading and unloading of 

Polaroid film takes place through a 

hinged back with the finished print 

ejected at the top and each exposure 

recorded in the cutter bar window. 
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A quick 35mm. model 

systems tft 

and degree, an 

rrespond- 

ight « 

ographed, and 

automatic device 

Edgell theorizes o 

a photos lectric unit the 

the camera to generate ele 

this to be sufficient to power an ele 

magnet. The magnet is attached 

gear which controls the shutter and di- 

aphragm, setting them to an exposure 

value according to the strength of the 

light. Whether or not a small photoelec- 

tric unit would generate enough elec- 

tricity to accomplish this is an interest- 

ing speculation. Another feature of this 

camera is the focusing controlled by a 

push-button rocker arm within reach of 

both hands 

The designer, wishing to avoid “the 

appearance of an instrument” and any 

mechanistic overtones, has given the 

camera a rich warm brown leather cov- 

ering and brilliant gold detailing 



Student project 

Two eye-level models 

Two other eve level cameras hav 

designed for use in sports 

photography. Thomas Brown’ 

is; a straightforward conceptio1 

exterior reflects the total actio 

Polaroid processing operatio 

very large control wheel a 

rear of the camera expre 

that the camera has a gener 

focusing. The prominent lens 

lows the lens to move a good d 

forward for closeups, and lenses may 

interchanged forward or 

rather than at the camera 

most common. A hefty siz 

would produce a 2', x 

James M iir’s camera 

photoele tri expr sure 

like James Edgell’s, it 

coupled to the other operations 

picuous feature is the viewfinder, which 

is long and padded. Looking through it, 

the user would see not only the field of 

his picture but also indicating ports 

registering the lens opening, shutter 

speed, number of exposures and the 

Dacca Circe for us scale. The camera would have a 

semi-fixed focus, with a range from in- 

finity to 15 feet. The designer suggests 

launse Mui that the twice-normal focal length and 

high speed of the film reduces many 

routine focusing operations and that 

this camera would require the minimum 

of focus manipulation. 

The designs as a whole had to be 

worked out to a reasonable extent in the 

eight mechanical drawings, including 

exploded perspective and inner working 

parts, and these with the mock-ups, 

some of which used actual leathers, 

proved out the cameras as the products 

of original research. The faculty could 

thus examine each solution both as to 

conception and to craftsmanship. And 

the students, tackling such a compli- 

cated instrument in terms of the pro- 

vocative Land-Polaroid process have the 

experience and the satisfaction of pro- 

jecting new applications for it that may 

not be out of the realm of possibility. 



Packaging show ’57 
by W alte r Ste rh 

The inge nious aluminum containers pictured 

here, which are prototype s deve loped by Alcoa 

ror ¢ raluation by t hie Kra tt Foods ( ‘ompany, he lp 

to indicate the nature of some of the deve lop- 

Die nts seen at this year’s National Packaging 

Laxposition SPpOnsore d by the American Managqe- 

ment Association last month. There is a cake 

min package that is packed in a carton which 

can double as a shake r for mixing the hatte ria 

“double boiler’ (1) for he ating a trozen cheese 

rarebit in the package * @ frosting gun that ap- 

pli s its contents dire ctly toa cake and a pastry 

Gui that dispe wses cream che CS€é spre ads .é4 cook- 

in containe r for ‘macaroni and cheese dinne rr. @ 

pusher-type cylinder that allows easy slicing of 

N Ppy cheese rolls, and a pe rforated foil baq in 

w|i ich Mniaca roni is dire ctly imme sé d and cooked. 

Thre grater, integrate d with the cheese package 

(2) is pe rhaps the most dramatic « xample of the 

inventiveness that is be ginning to mark the prog- 

ress of the packaging industry. Some 30,000 

visitors were on hand to review these deve lop- 

ments, presente d by over 380 exhibitors, in Chi- 

cago this year. Improvements in production 

equipme nt were emphasized more heavily, while 

materials handling equipment was less in evi- 

dence. Pe rhaps the most impre ssive progress was 

found in the exhibits of packaging materials and 

production methods. Many of the examples on 

the following pages will affect the industrial 

designer’s approach to packaging and merchan- 

dising products in the year to come. 
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In molded, formed and fabricated plastic packaging, 

yne of the most significant developments has been the 

growth of low-cost expendable or short-use formed 

plastic containers, which had hardly begun to emerge 

last vear. Thin-wall high impact styrene and molded 

polvethylene and their laminates have been turned into 

realistically priced picnic items, such as decorated 

picnic plates; into hot and cold beverage cups for 

vending machines; and packages for supermarket 

distribution of dairy products like the ice cream 

cup (3) which is also made for a 16-fluid ounce content 

at about $36.90 per thousand 

lastics’ entry into the giant container field of 

cargo carrying units is another notable developms n 

The Rock Island Railroad recently put its ““Convert-A- 

Frate” refrigerated carrier units to the test in trans- 

shipment of Swift & Company meat; the 17-foot long 

containers are made of panels of balsa wood laminated 

to epoxy-resin glass fibre, prepared by Minnesota 

Mining and Manufacturing Company. 

Plastics have also caused a revolution in collapsible 

tubes. Bradley Container Corporation’s pioneering in 

extruded polyethylene tubing has brought about the 

mass-distribution and display of collapsible tubes 

without individual cartoning (4). We can now expect 

to see squeeze tubes containing such varied items as 

paint pigments, egg-base fish bait, and pasteurized 

cheese spread (5), moving into supermarkets within 

reach of impulse buyers. 

Remarkable progress has been made in vacuum 

‘formed plastics, both dome pack and skin pack. Last 

vear only a handful of firms were making commercial! 

vacuum forming and draping equipment, whereas this 

vear’s exhibit saw close to a dozen firms offering form- 

ing, trimming, and related machines. 

One of the most unique applications of vacuum 

forming turned up in a new Braille former, capable 

of reproducing Braille books economically in small 

quantities, for foundations and schools for the blind 

that usually require only a few hundred copies of any 

book. This Braille former, which may ultimately make 

it possible for blind children to attend ordinary schools 

with sighted children, is now in full production at 

Production Packaging Engineering, in Culver City, 

California. Another interesting prototype venture 

shown by Celanese Corporation was a vacuum-formed 

transparent acetate butyrate egg container (6) that 

is said to protect its fragile contents well. 

The unusual “Flexigrip” closure for plastic pouches, 

first reported last year as a “plastic zipper,” has found 

many new uses. Early applications of this rather high- 

priced closing device concentrated on clear viny! 



luxury packages and colored vinyl briefcases; 

proven extremely useful in the materials-handling en 

of the electronics industry, and in Army logistics. For 

example, polvethylene bags (Kennedy-Car Liner & Bag 

Company, Shelbyville, Indiana) using ‘Polytite” fas- 

teners (Flexigrip, Inc., New York) have bee) used 

extensively for storage and handling of delicate 

circuits (7), and by the Army and Navy 

dust-proof, leak-proof, air-tight, 

around Walkie-Talkie set 

moved for repair or 

inside the transparent protective package. 

Polvethvlene has also moved ahead 

expendable fibre drum liners The 

& Drum Company of Wilmington 

ine of disposable polvet! 

15, 30, and 55 gallons; and the Hedwin Corporatio1 

is showing what is believed to be the first expendable 

circular cross-section polyethylene liner that 

fabricated but is drawn from a 

Finally, plastic films have made important 

Mystic Adhesive Products of Chicago hopes 

commercial distribution in June of the only pressure 

sensitive tape made from non-plasticized viny] film. 

One of its advantages over some cellophane tapes 

is said to lie in the fact that it will not react to humidity 

changes by swelling, drving, or oozing adhesive 

DuPont demonstrated a new tvpe of cellophane, 

called K-203, which will resist fogging or clouding on 

packages of frozen foods, bakery goods, and other 

high-moisture-content products. Another demonstra- 

tion involved a new type of “Mylar” polyester film that 

can be heat-shrunk to provide a brilliantly clear, dur- 

able skin-tight wrap for meats and poultry, now being 

tested by Wilson & Company. DuPont also indicated 

that polymer-coated “Mylar” will be available in limited 

quantities this year; the coating will make possible 

the heat-sealing of Mylar on standard high-speed auto- 

matic packaging machinery with only minor mechanical 

modifications, and without the addition of adhesives 

yr solvents. Also in the domain of film sealing, Bakelite 

demonstrated its method of sealing polyethylene film 

at rates up to 500 feet per minute, with equipment that 

extrudes a continuous filament of molten polyethylene 

between two lavers of film to fuse them. 

Aluminum was another industry that made a vigor- 

ous showing at this vear’s exhibition. In addition to 

the experiments in collaboration with Kraft Foods 

shown previously (1), there were a number of inven- 

tive developments in aluminum packages. The new 

Pillsbury Flour Shaker package (9), developed and 
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now being tested by Alcoa, makes a sifter part of the 

container. Alcoa has also developed a variety of bottle 

and jar closures that for the first time offer in alumi- 

num a smooth exterior surface with the threads con- 

cealed (10). This type of closure is said to be competi- 

tively priced with comparable plastic caps, and is being 

considered for national introduction by at least one 

major distillery. 

Two new aluminum foil container ideas were fea- 

tured by the Reynolds Metals Company. The “Cass-Rol 

Pak,” which is instantaneously opened by a tear strip 

(11), will be particularly adaptable to “heat and serve” 

? i frozen foods, since housewives are now often required 

to struggle to open some of the rigid food containers 

on the market. Reynolds’ new “Clo-Can” is an intri- 

guing three-way combination: a single wall carton, 
} 

aluminum foil liner and foil overwrap bonded by 

micro-crystalline wax (12), offering the protection of 

id container in a flexible package. 

Lamination of aluminum foil to double-faced corru- 

1 board to create shipping containers with ex- 

tremely good insulating properties was demonstrated 

jointly by Alcoa and the Stone Container Corporation 

of Chicago. The “Sta-Temp” container is said to 

retard deterioration by limiting temperature rise to 

1 F. per hour during 100 F. exposure. 

Among the other interesting container developments 

at the show were such items as these: 

United States Metered Container Corporation, whose 

Mr. Stan Silver has been working for over a vear to 

perfect his ““Metered Container,” has finally succeeded 

in producing ic from a single blank and has enlisted 

the enthusiastic cooperation of major container pro- 

ducers throughout the country. The ‘“‘Metered Con- 

tainer’’ (which is really a metering container) is a 

one-piece folding carton (13) which, for a fraction of 

a cent, can convert a conventional box into one that 

will automatically measure multiple pourings of any 

dry, free-flowing product with 97% average accuracy. 

It seems to lend itself especially well to detergents, rice, 

dry milk, chocolate, chemicals and pharmaceuticals; 

it is being commercially used for the first time, in 

miniature, to dispense Colonia] Sugar in teaspoon 

servings (13), would also lend itself to cereals (14). 

Chicago Printed String Company displayed what is 

believed to be the first commercial application of the 

Zip-Tape principle to folding boxes. Shown here in 

a baking-mix box sold by Jewel Tea Company (15), it 

consists of a chipboard shell with a horizontal non- 

woven fibre 1g” tape, overwrapped on a standard tight 

wrap machine. When the tear tape is pulled, the top 

is completely removed. This novel feature is also being 

tested on Tide and Ken-L-Biscuit. The same firm also 
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displayed a machine that tightly bands rigid objects 

with flat, non-woven, non-stretch string that is secured 

not by knotting but by a crimped metal clamp, similar 

to those used in conventional steel strapping (16). 

The Swedish Tretra-pak container, recently intro- 

duced in this country, is being used in an ingenious 

6-pack sleeve to merchandise individual servings of 

ice cream; it is produced by Andre Paper Box Company 

of San Leandro, California, for Safeway Stores (17). 

An entirely new way of assembling and holding 

cleated panel boxes, in plywood or fiberboard, has been 

the result of research by North American Aviation. 

The Klimp Fastener, distributed by Lumen, Inc., is 

designed to replace nails in cleated panel box assem- 

bling at a substantial saving in labor and container 

cost, and with significant improvement in protection 

The fastener, basically an “L” shape spring clamp, 

uses a special tool for application and removal (18), 

makes it easy to re-use expensive cleated boxes. 

In the field of package handling and processing, the 

Syntron Company of Homer City, Pa., demonstrated a 

striking method of elevating or lowering bulk ma- 

terials at controlled speeds with a practically immobile 

spiral ramp (19). High-speed electro-magnetic vibra- 

tions cause the material to flow up the spiral ramp. 

There is a complete absence of such working or me- 

chanical parts as motors, gears, sprockets, chains, 

buckets, speed changers; it requires relatively small 

floor space and power. The only model presently avail- 

able is capable of moving 4,000 pounds of sand weigh- 

ing 100 pounds per cubic foot per hour, which amounts 

to a two-ton per hour capacity at 8 foot spiral height. 

A new approach to cementing was exhibited by the 

United Shoe Machinery Corporation, shown here (20) 

seaming a plastic-coated paper tube. Marketed as the 

“Thermogrip,” the machine uses cord-like coils of 

thermoplastic adhesive that can be shipped in compact 

dry form, ready to use. The coil of cement is placed 

in a holder, and once the free end is inserted into the 

receiving station of the applicator, it is fed automati- 

cally. Because “Thermogrip” adhesives are said to 

set up in a fraction of a second, machine speeds are 

no longer limited, as they have been, by the adhesive. 

Amidst the drive for ingenuity and improvement in 

many branches of the packaging industry, the paper 

board industry seemed, to judge by its exhibits, to 

have made few significant advances in the past year. 

Constant and continuous inroads by plastics and other 

materials seem inevitable unless paper board applica- 

tions and processes are similarly stimulated. Perhaps 

next year’s Exposition at the New York Coliseum will 

show some shift in this trend. 
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Stainless prospects are brightened 

by Hew shapes and New alloys. 

Part three ina series 

on industrial te chnique s covers: 

extrusions ror mntriecate parts 

new staimless alloys 

large -scale production 

starnle SS )) aiveratt and automobiles 

decorative and special finishes 

high quality tabrication 

by Douglas G. Meldrum 

Stainless steel fabrication 
On the left, a round inches in diameter and 

Ty + Wer! \ rOur incnes £ £lov F k is held in the breech of an 

extrusion press. As thi icture was taken, the ram moved forward with 

150.000 pounds per sq ; ‘ yressure to force the steel billet tl rough 

An instant I: , a forty length of seamless stainless steel pipe 

mn press at forty-five miles an hour 

ions are not, of course, materials and metals like alum- 
, 

nave been successfully pushed | 1! n » by this process for years 

the idea of forcing steel through 1all orifice to produce complex 

precision shapes was conceived some time ago. But considering the higher 

strength of steel and severe conditions of extrusion it demands, success 

| macommercial basis Is a spectacular and | recent achievement. With it 

has come the realization that of all the developments in the fabrication 

steel alloys, this process holds one of the most exciting and perhaps 

the most important potential for both new and old applications 

While extrusions are not by any means a pat answer to every fabrica- 

tion problem, their diverse advantages are many and can be readily 

appreciated in terms of saving time and money. The stainless pipe men- 

tioned above, for example, was produced at Allegheny Ludlum Steel 

Corp.’s Watervliet, N. Y. works for use in a nuclear reactor. Since the 

inside of a reactor is totally inaccessible after it has been activated, stain- 

ess steel is desirable because it is durable, strong, and highly corrosion 

resistant. An absence of seams in the complex piping is an important 

safety asset. Seamless pipes can be machined from bar stocks, or by pierc- 

ing a hole through a steel billet and rolling it until the desired section is 

attained. But this is costly and time consuming, and secondary finishing 

is needed. The long stretches of seamless pipe that can now be ex- 

truded in a single “shot” satisfy a demand impossible to meet in steel 

until recently. This example is typical of many in new areas where new 

needs for stainless have been created: Stainless steel is being used in 

guided missiles and high performance aircraft, in functional automotive 

parts, in new architectural applications. New shapes, some impossible 

or prohibitively expensive to produce by standard methods of machining 

and forming, are suddenly in demand. The extrusion process, explained 

in detail on pages 90 and 91, is supplying some of the solutions. 

Dramatic as steel extrusion is, the development of new stainless alloys 

are commanding even more attention from steel manufacturers and fab 



Stainless fabrication 

ricators. When the American Iron and Steel Institute 

recognized industry practice in production of a new 

a little 

more than a year ago, they did more than add two new 

group of stainless steel alloys—the 200 series 

alloys to the already substantial list of stainless steels 

that have been analyzed and accepted by the industry: 

They announced to stainless producers and fabricators 

that one of the great bugaboos of the industry, the 

criticality of nickel, need no longer be feared, because 

the 200 types contain very little nickel. Nickel is the 

traditional element that increases the toughness of 

stainless to give it high fatigue strength, just as 

chromium increases resistance to corrosion and man- 

ganese adds to surface quality. Users and makers of 

stainless have long been aware of the importance of 

nickel and, because it is in short supply, have tried 

to produce new alloys containing little or no nickel 

Early results with new formulations were encouraging 

but far from satisfactory. In spite of fabrication 

problems caused by austenitic* instability, the new 

alloys were used to some extent during the World 

War Il emergency. When the war ended, nickel was 

again available in limited quantities and most stain- 

less users went back to types that had given them 

many vears of trouble-free service, such as the famous 

18-8 stainless (18% nickel). The 

Korean situation created a severe new nickel problem 

chromium, 8% 

and the push for low- or no-nickel stainless was re- 

vived. Results this time were better and a stainless 

containing 15% chromium, 1% nickel, and 17‘: man- 

ganese was found to have good mechanical! properties. 

It did not, however, approach other general-purpose 

alloys in corrosion resistance and hot-working char- 

acteristics. But the goal was in sight and by adjust- 

ing formulations to contain more nitrogen, the agent 

that increases hot workability, the 200 stainless steel 

alloys which have excited the industry were introduced. 

Production figures bear out the success of the new 

stainless steels. In 1955, 1,886 net tons of 200 type 

stainless were produced; compared to 18,000 in 1956, 

this is an increase of 850%. Low-nickel stainless be- 

came a reality in 1956, and in 1957, it is anticipated, 

it will gain wider acceptance and application as an 

alternate for established types—not as a substitute. 

Chromium steels date back to the 19th century, 

but stainless as we know it today was probably the 

result of a search for corrosion-resistant gun tube 

linings by Harry Brearly around 1912. Since the re- 

action to Brearly’s chromium steels for weapons was 

not particularly enthusiastic, he thought of other uses 

* Austenite 

I i t1o 

for the material and eventually had a set of cutlery 

made from it. From this point on acceptance on the 

basis of corrosion and high temperature resistance, 

and its characteristic long-lasting beauty, was rapid. 

Of the 37 types available today some twenty are the 

most extensively used. These fall into seven main cate- 

gories of physical and fabrication properties: free ma- 

chining, corrosion resistant, modified for welding, high 

temperature, mold working, hardenable by heat treat- 

ment, and general purpose. 

Cost, of course, plays an eternal part in the selection 

of a stainless for a particular job. Sheet stainless 

varies in price from 38.75 cents a pound for type 410 

(a general purpose heat treatable stainless used for 

machine parts, pump shafts, and so forth), to 93 cents 

a pound for type 310, which has high temperature 

strength and scale resistance needed for high tempera- 

ture applications in all industries, especially chemical, 

Actually the cost of 

stainless is something of a moot question. It is ex- 

petroleum, dye, and jet aircraft. 

pensive, but it lives for a long time and per annum 

costs are difficult to estimate. 

It is interesting that approximately 50% of all con- 

sumption of stainless is of three types, 302 and 410 

which were mentioned previously, and 430—a general 

purpose non-hardenable stainless widely used for auto- 

mobile trim, as an architectural metal, as hardware, 

for refinery equipment, and so forth. 

Other important advancements have been made in 

the development of new stainless alloys to improve 

characteristics and to meet the increasingly rigid de- 

mands of industry. United States Steel has introduced 

a stainless containing no nickel, known as Tenelon, 

which, they claim, has higher mechanical properties 

than any of the conventional austenitic stainless steels 

and has a potential for use in a variety of applications 

including automobiles, trucks, pots and pans. Com- 

pared to type 302, for instance, Tenelon’s tensile 

strength is 125,000 psi, while 302’s is 110,000 psi. 

Thanks to the combination of new and improved 

stainless alloys that take advantage of available ma- 

terials, and the continuous effort to develop new fab- 

rication methods and improve standard processes, de- 

signers may find stainless more useful in areas where 

it is already established, as well as in places where it 

holds brand new potential. On the following pages, 

we shall examine a variety of fabrication methods, 

some relatively new and others standard, that show 

the range of stainless applications, the possibilities 

and restrictions on its fabrication, and why the type 

of stainless, its cost, characteristics and the fabrica- 

tion methods it is suited to, must be considered as a 

joint problem to give optimum results in a product. 



Need: 

Large 

Stre ngth and light 

nding 1 basi 

structures joined by Budd's 

weight Fabrication: 

“shot welding” process 

Stainle SS steel and aneimw we Iding method 

The Budd Company, a pioneer in the fabrication of 

stainless steel on a large scale, has necessarily become 

involved in the advancement of new stainless alloys as 

well as in the development of new fabrication methods ; 

the two are inseparable. Work with Allegheny Steel 

Company revealed that cold-worked stainless has a su- 

perior strength-weight ratio, making it attractive for 

the construction of strong, vet light, structures like 

railroad cars and truck trailers. They were experi- 

menting with a stainless with 18‘ chromium and 8% 

nickel which, they found, had sufficient elasticity for 

their presses and their dies—but demanded highly con- 

trolled welding that was fast, economical, and reliable. 

With long experience with welding methods in the 

automotive industry, Eudd was able to introduce a new 

welding process that made it possible to quickly join 

the necessarily thin stainless sections together with 

thousands of strong welds (a stainless railway car con- 

tains as many as 500,000 welds). Budd introduced 

their “shot welding” process in 1933, and the following 

year, an experimental stainless streamliner, The 

Pioneer Zephyr, was delivered to the Burlington Lines. 

This set the pace for lightweight trains with rapid 

acceleration and deceleration, giving better passenger 

service and more dollars per mile to the railroads. 

Mass production methods used at Budd take advan- 

tage of the speed of modern forming equipment, but 

handle the material carefully to preserve its finish. The 

complexity of making stainless trains like the “Hi- 

Level” coach, built for the Santa Fe (below), requires 

the shaping of stainless parts with a variety of spe- 

cially designed tools. Some parts are formed singly 

while others are the result of running endless strips of 

stainless through a series of rollers. The top two pic- 

tures show “‘brakes” and the dies that are used to bend 

stainless in many shapes. The dimension of the brake, 

of course, determines the size of the bend that can be 

made. The use of different rolls produces long lengths 

for the side and roof panels. 

As a primary consumer of stainless, the Budd Com- 

pany was one of the first fabricators to use 200 type 

stainless. Today, Budd is standardized on 201. 



Stainless fabrication 

Need: /yifricate shape S 

Fabrication: (yf yiisio)) 

With the extrusion process, more complex and varied 

steel shapes can be produced than by rolling or other 

lot working methods. Another significant advantag* 

that these shapes are turned out in long lengths 

that can be cut to size to make parts with a minimum 

of machining and finishing. Today, many extruded 

stainless parts are priced competitively with those pro- 

duced by standard methods, and there is little question 

that extrusions will be a substantial contributor in the 

fight to reduce costs and simplify fabrication methods. 

Compared to the extrusion of other materials, like 

aluminum, steel appears to | t lave gotten off to a late 

start The primary stumbling block was the need for a 

suitable lubricant to help ease the tough metal through 

the die. Based on research periormed by the French 

during World War II, molten glass is now broadly ac- 

cepted as the best lubricant. There are other possibil 

ties, such as molten salt, graphite, molten metal, and 

many others, but glass is giving the best results in this 

country. Close control of extrusion temperatures is Im 

portant to make the metal sufficiently malleable for 

extrusion. Temperatures required to overcome the flow 

resistance of stainless range from 2100 to 2300 F. 

The combination of high temperatures, pressures and 

speeds impose severe conditions on die materials. 

Fabrication by extrusion has one thing in common 

with other methods—it has design limitations. The size 

of a part, for example, is limited by the size of the 

extruding equipment. The press on the left, installed 

at the Watervliet plant of Allegheny Ludlum, can pro- 

duce extrusion, with maximum circumscribing diame- 

ters of 514 inches. The size of this press is an indication 

of the great pressures needed for extrusions this size 

and makes it quite clear that with present equipment 

there are practical limitations. The design and con- 

sequently the strength of the die frequently determines 

whether or not a certain shape can be extruded: the 

tongue of a die must be rigid and strong enough to 

avoid breakage or distortion. Generally, the depth of a 

channel! should be no greater than the width. Thess« 

limitations can be minimized by changing die design 

and by raising and lowering the temperature of the 

billet being processed. 

Hollow shapes, such as seamless pipe or those shown 

on the right among a selection of extrusions produced 

at Allegheny Ludlum, can be made by using a floating 

mandrel centered in the press ram. Fillets and corners 

depend largely on the overall geometry of the shape 

to be extruded, but sharpness is limited by lubrication 

and die support. Normal range for corner radii is be- 

tween .031 and .125 inches. On the opposite page, the 

extrusion process at Allegheny Ludlum is shown. 



* i 70 75 & 
CLL 



Stainless fabrication 

Need: Hi at resistance 5 stre ngth and lightne SS 

Fabrication: Brazi Gd for ingenious construction 

na ‘at resistanc are the two basic and 

essential requirements for the structura 

sections of high performance alrcratt 

as both these attributes and a third 

aily important to the aviation industry 

‘osion resistance. Now that the sound barrier has 

superseded by the heat barrier, stainless is taking 

where aluminum cannot stand up. Mach number 

ermines the temperatures generated as a plane 

eds through the air. Aluminum, as a structural 

aterial, will withstand temperatures of 350°F, which 

neountered at Mach 2.5: stainless can be used 

ip to Mach 4.2 or 1000°F. Thus heavier and 

rer materials must be used and, through design 

nd ingenious fabrication methods, must be constructed 

‘lightest form 

‘o., San Diego, Cal., designed and 

stainless sandwich honeycomb construction 

The stainless honeycomb sandwich structure 

on the right, shown in two views, is made 

by Solar Aircraft Company for structural 

use in the Convair B-58 Hustler, America’s 

first supersonic bomber (left). The high 

strength-weight ratio and resistance to high 

temperatures gives this construction in 

stainless the characteristics to meet per- 

formance demands of today’s jet aircraft. 

On the far left, cellular construction is de- 

signed into a piston and rod assembly. 

gain the highest possible strength- 

weight ratio for the airframe construction of the Con- 

vair B-58 Hustler. The sandwich consists of two thin 

sheets of stainless separated by a cellular core made 

from foil-thin ribbons of stainless. For the strongest 

possible bonds, Solar investigated a variety of methods 

and finally decided on high temperature brazing which 

has given the best results in producing stainless honey- 

comb structures. They promise wide application in 

the aviation industry by virtue of their high strength- 

to-weight ratio, high stiffness factor, good thermal 

resistance, vibration damping ability, fatigue resist- 

ance, and acoustical insulation. The piston and rod 

assembly shown on this page is under study at Solar. 

It utilizes all-metal honeycomb structures with '% inch 

cell—another example of how the strength of stainless 

is fabricated into lightweight components that can 

withstand punishment from jet planes, guided missiles, 

and rockets. 
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STAINLESS STEEL CAN BE GIVEN DECORATIVE 
addition to a variety of plain mill surfaces, 

inishes shown on these pages were all obtained by , 

pecial techniques or equipment. 

sed sheet is blackened by owidation or chemical 
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Need: Appe arance plus structural properties 

Fabrication: \ e7/' stainless shape Ss Tor automobiles 

Stainless steel in the automotive industry is usually 

associated with visible parts. Since it can be produced 

ariety of sheens, both bright and subtle, it is 

familiar as trim, hub caps and other decoration. This 

picture is changing. Stainless is reaching inside the 

automobile and taking over as a material that gives 

high performance in functional parts. It is used on 

some 1957 production models whose radiators have 

top tanks and baffles made of stainless, and McLouth 

Steel Corp. reports that Type 430 stainless has been 

approved by Ford for use in transmission oil coolers 

which until now have been made of cupro-nickel (70% 

copper, 30 nickel). Conversion to T) pe 430 by the 

automotive industry for these units would result 

Saving least 300 tons of nickel in this application 

McLouth has also designed a muffler made of stainless 

Thev have found that the corrosion resistance of the 

material makes it ideal for this application and, al- 

though the initial cost is higher than standard units 

of carbon steel, it can be expected to last the life 

the automobile with resultant overall savings. 

More than twenty vears ago, stainless was used by 

the automotive industry in a way that combined its 

visual beauty with its structural strength and endur- 

ance. In 1936, Allegheny Ludlum and the Ford Motor 

Company joined forces to build six cars with all-stain- 

less bodies. Although most of the six original cars have 

been torn apart or lost in obscurity, there is still one 

on the road. Repurchased by Allegheny Ludlum after 

20 years, it is used as operating testimony of the dur- 

ability of stainless. A similar, though not as extensive 

exploitation of stainless’ unique surface qualities is 

returning in the 1957 Cadillac Brougham and Chev- 

rolet Impala. These models have the first roofs with a 

built-in stainless finish. If costs can be controlled there 

promises to be a healthy race with chrome and alumi- 

num for other automotive parts. Great care had to be 

exercised to protect the brushed stainless finish from 

marring during assembly of the cars. 

As in aircraft, the strength-weight ratio of stainless 

is important in automobiles. This, plus advantages of 

corrosion resistance and appearance qualities, gives 

stainless a bright future for hidden parts and struc- 

tural members that are visible, as well as for familiar 

brightwork on automobiles. 
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Stainless fabrication 

Need: Hig/i quality products 

Fabrication: lode } whadci Nes hacked /4)) hy 

aid cra Piadaési p 

~ y ? ersonines Lilt It nas ions 

Si commercl and medical 

I ( e ¢ t i the metal used 
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Blickman Company of Weehawken, New Jersey, 

to? tS W r tn au: sf ess products, Is, 

reailty, a custon nop on a large scale Much of thei 

achinery for forming, bending, drawing, polishing 

engineers to 

nines can mat 

inadwork, with the 

that highly skilled workmen are required to 

perform plece-by-plece many of the tabrication steps 

roduc tainles ete! nd hospital equipment, 

and lé irns, nei excnangers, tractationing towers, 

l it is easy to clean, is fundament 

Design, however, can add 

r properties of products, 

equel tnes pecial shapes demand very care 

nd individual attention. For some hospital equip 

ment, for example, Blickman makes sinks and tables 

th rounded edges that are curved completely under 

nd welded to make sure there are no crevices. Fabri- 

rs like Blickman carefully consider design factors 

keep costs and problems at a minimum. General 
; recommendations for radii, for instance, might include 

om radii of drawn containers should be kept about 

ten times the thickness of the stock; the largest possible 

radii should be allowed at corners in box-shaped pieces. 

[he photographs on this and the opposite page illus- 

rate the care that is put into some stainless products. 

The stainless sheets themselves are sprayed with a 

plastic coating before fabrication to protect their sur- 

face during all forming and working operations. All 

velds are ground and buffed down to a smooth surface 

nd the welded seams are tested with black light to 

e sure that they are perfectly sound. It takes this kind 

of effort to get products whose application may be 

outdated long before the material shows a sign of wear 

yr deterioratior 

Hand grinding makes wetds sn ootl iwd « 





“re harp angles re e greater stress than round Improved de sign by Blickman for stainless shield (with standard 

idicated hy the \ ss ordinates shown above. method above 3 Sheet is rolle d and we lded to itself. 



Product planning with stainless is based on techniques and types 

In planning a stainless product, the designer must 

decide more than which type will best suit his needs 

as far as appearance and fabrication are concerned. 

He must also determine in what form to order stain- 

less from the mill. Stainless is available in a wide 

variety of forms from sheets, strips, pipes, tubes, 

plates, bars, wires, to extrusions, standard castings, 
{ forgings, formed parts, perforated and expanded 

Special steels have been developed for excep- 

? ional! conditions of machining, deep drawing, spinning, 

and most other methods of fabrication. Stainless for 

spinning, for example, must work-harden slowly, as che 

process itself causes exceptionally severe cold working. 

Similarly. th tvpe ol stainless will det rmine the depth 

of draw that can be attained. 

Special fabrication machinery and techniques can 

produce exceptional shapes, usually involving specialty 

' 1 ¢ snops at concentrate on custom jobs. On the right 

are three examples of how stainless is being used for 

reasons other than its beauty. The plate is the largest 

ever made of stainless. Produced for use in the pr 

surized water reactor for the Shippingport Atom‘c 

% Power Station, it is 84 inches wide, 340 inches long, 

31, inches thick and weighs 25,275 pounds. It was 

made in a special ingot mold so the p‘ate could be 
‘ 

rolled as a single p.cce. The ingot weighed 49,760 

pounds. The donut-shaped piece is an ingenious way to 

fabricate sanitary elbows. Two circular blanks are 

drawn to form half-spheres and are then welded t LO- 

cet} r. The desired e-bow is cut from the donut. The 

radar antenna is made of stainless for several reasons: 

it resists corrosion (a particularly important considera- 

tion since many of these antennas are mounted on ships 

and subject to salt-water spray) and the work-harden- 

ing characteristics of the material makes it stronger. 

The scope of stainless is getting broader. Its strength, 

endurance and corrosion resistance are being used to 

greater advantage for their own sake, and its familiar 

appearance assets are being augmented—for new and 

different effects. 



Design review 

Thermo-Fax gears models to copy variety of material at high 

A group of new models introduced by Thermo-Fax 

have been redesigned by Harley Earl, Inc. Each 

works on an all-electric process that makes it pos- 

sible to get copies of written, typed, drawn or print- 

ed material in a few seconds. All machines turn out 

copies in a one-step operation. Model 14 (below 

which sells for $429, is designed especially to take 

larger than letter-size papers. Any material up to 

14 inches wide may be reproduced in six seconds. 

The console model (far right) is used for making 

copies from newspapers, books, manuscripts, etc. 

With this machine it is unnecessary to remove a 

page in order to copy it. Called the Premier, it is 

priced at $429. Ease in insertion and ejection of 

papers in the new Secretary (above) allows for 

high speed copying. The Secretary takes materia! 

up to 84% by 11 inches, is geared for quantity work, 

and turns out a copy in four seconds. $299. 
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| Compact duplex microfilm cam 

era, Film-a-Record Model 11, devel 

oped by Remington Rand, can pho 

tograph both sides of a document 

simultaneously. At tl 

ductior ratio it 

greater numbet 

roll than any similat 

Versatile system of hanging 

Sweden’s Nisse String 

introduced at Desig 

! New Yor} 

ts ~ cabine 

combine by means 

Extensive signaling possibilities 

are offered in visual control ps 

by Acme Visible Records. Insertable 

index permits signaling by means 

of position, color, and legend. Panel 

is of metal with extruded plasti 

tubes. Prices begin at $18.75 

TOR AND THA LER CERCRIFT) OESTINATION 

POOeReey 8 SST, STR LATS 

eee.) sot weer 

POOERAE?, © GOET, CHT LEMUTR 

t Portable television receiver, in a 

case not boxy but curved to follow 

the set’s inner structure, is offered 

by Philco this spring. Leather cov- 

ering reduces scarring and adds a 

touch of luxury. $179.95. 



Design review 

* Light-weight, versat 

ensive projector, de 

Ansco Dualet, at 

slide projecto! 

popular roll ar 

film transparencie 

95. High light ef 

creen illumi 

with the ho 

watt projection k 



Bell's 

Two-way design is a f 

Arvin’s all-transistor radio. Verti- 

cal carrying is facilitated through 

top controls, and carrying handle 

is recessed when model is used as 

horizontal table radio. Model 9562P 

(below), $79.95. 

t 
t Antenna enclosed in _ rotatable t Hidden revolving antenna that 

carrying handle brings reception lets you dial in the clearest signal 

from any direction to Emerson’s is featured in a series of 3-way 

Model 868 all-transistor portable. portable radios by Zenith. A longer- 

The ferrite-bar loop-antenna offers life battery, claimed to increas« 

the equivalent of an additional playing time by 100%, reduces 

stage of amplification. $38.00 price operating cost. The Sun Valley 

includes Miracle Wand antenna. model (above) sells for $47.95. 



Design review 

Clark presents new models: A yard lift, towing tractor, and fork-lift 

+ ing its redesign program on much of its ma- 

iandling equipment, Clark Equipment Com- 

as recently introduced three new models 

addition a line originally developed by 

Earl, Inc., is the Clarklift Y-350 (above A 

feature is the position of the driver, who sits | 

above the left front fender for a clear view of the Tr 

load. Also new is the roll-back hood over the engine, 

similar in operation to cockpit hoods found in air- 

planes. Direction selector levers and lift-lower-tilt 

levers are located on the steering column for the 

first time in a large fork truck (35,000 pound capac- 

ity A power-shifted, four speed transmission is 

coupled with a torque converter and a 6-cylinder gas 

engine to provide high power over rough terrain 

The Y-350 is used for heavy lifting and tiering work 

required around construction sites, steel mills and 

lumber yards. Price of $25,871 includes 12 foot 

An addition to the Clark towing tractor line 

Clarkto1 center), with a low silhouette 

protruding accessories. Only 56'2 inche 

» top of steering wheel) and 107 inches long, 

it has a maximum starting drawbar pull of 8,000 

pounds, and sells for $5,280. At far right is Clark’s 

first 8,000 pound capacity fork-lift truck with elec- 

tric powering. A new feature for this type of truck 

is the automatic “tilt-lock”’ valve in the hydraulik 

system, which prevents drifting of the uprights un- 

der heavy loads. This model, EUT-8024, has three 

independent brake systems and a 148% inch turn- 

ing radius for right angle stacking. Basic price, less 

battery, is $9,405 

106 INDUSTRIAL DESIGN 



MAY 1957 

Snowthrower atta 

been added to the Jari Juni 

nit 7 It may be 

attachments 

t Riding-type power lawn mower 

has been announced by 

Products Corp With a 4-hp 

it weighs 19 pounds $335 

New Holland Baler conveys hay 

into bale chamber through finger- 

Access- 

ontinuity of 

line give it a design character 

usual in its field. 

like feeding 

ibility of 

mechanism 

parts and 

un 

Pow er 

engine, 

Lysol, for the first time since 

introductic ) ne . S. over 

Molded fibre is used by Smith and 

Tepper this 

dispenser package for Saffire band 

saw blades. 

Design Associates in 

Blades coil around re- 

cessed sphere and are extracted 

through dispenser at top of pack- 

its 

50 

Pastel colors in a new 

Jim Nash and Associates ha\ 

introduced by ScotTowels. Brigh 

ppearance of package aims 

-ping Scotties more in evidence 

within reach. 

t Package by Alan Berni and As- 

sociates is designed to move Lano- 

lon, a Squibb 

druggist’s 

product, from the 

shelf to the cosmetic 

counter. Fashion style indicates a 

new approach for Squibb merchan- 

dising. 





tecunics: 1957 IRE show 

erminal blocks by 

w material applications 

‘placement of metal parts 

ch as Walter Lee Chemi- 

f extruded, molded and 

n hardware; and a vast 

lic contro] and measur- 

These are standard IRE 

they were presented not 

owness but as available com- 

They did, in many cases, 

mprovements along ¢ 

extended miniaturiza- 

components (GE’s het 

relavs, Westinghouse’s 

ransformers and_ hypersil 

, extended range and greater pre 

ring equipment 

vernment stand, and 

ig eleven Brit 

3 introduced 

British meas 

range of voit 

ltage reference 

1 other precision Instruments 

her addition this year was the pro- 

isplays m engineering floor. The entire 

seemed a sul itu for prod ict fourth floor was devoted to production 

in attracting the roving enginee1 juipment for the radio-electronic in- 

new plating and tooling tech- 

What was shown Federal Tool Engineering's 

precision welding heads), new 

The most prominent display was the materials for high temperature in- 

Kennedy revolving antenna. Larger sulation (Diamond Vulcanized Fibre 

than its predecessors, the servo-con- made by Continental Diamond Fibre, a 

trolled tracking antenna could be seen division of The Budd Co.), and ceramic 

everywhere on the second and third parts for electronic application (The B 

floors. Equally impressive were RCA’s G. Corp’s ceramic-metal seals, alumina 

floral arrangements for on-the-spot ceramics, and others Also displayed 
demonstrations of color TV, and GE’s were coil winding machines by a long 

life-size plastic model of a section of its ist of manufacturers among them, 

Owensboro, Ky. dust-free plant which Boesch’s toroidal coil winding machine 

produces high-reliability electronic and Associated American Trading Di- 

tubes or guided missiles and for other vision’s coil winding equipment 

Booths arranged wv according to products, and large company displays 

GE's miniature tube “factory” and Hughes’ Falcon missile were among outstanding 

features of this year's electronic industry’s show at the New York Coliseum. 



Technics 

dramatic 

that dos 

keeping 

of a cont 

portal of th 

velopment, first 

office building, the doorles v 

number of European ins 

credit. A new 

New York office of 

American 

ckerbocker Sav 

Loan \ Or ny and 

Avenue 

Lexingtor 

this installation onal 

swinging doors replaced 

ling and floor grating 

a carefully calculated 

d, suffi 

mney e 

lding. A 

down 

ient t 

a 

beam of air is sprayed 

from the top grating and sucked i 

lower grating. Dust, dirt, wast 

cigarette ther ref se and 

llected in a low the floor grate 

hed. Fil 

f de sired, 

Irom which it is ally fla 

ters, including electror filters 

clear tne alr 

cooled 
then heated o1 

depending ipon tne eason and re 

ilated 

cient to 

cir The air current, though suffi 

counteract all the gustiest 

weather, doesn’t create 

draft 

unpleasant 

that will muss the clothing 

of pedestrians rhe 

changes automatically 

accommodate weather conditions 

Manufacturer 

St . New 

Sulzer Brothers, 

York, New Yor} 

50 Church 

110 

do bie 

gy al 

dths from 

and thick 

and in a range 

neluding five pastel 

ndard cou 1s 

de, b different 

ppos r the 

ir spec 

Manufacturer 

2500 South TI 

white on one 

colors are available on 

any desired color col; 

can be matched 

Reynolds Metals Company, 

ird St., Louisville, Kentucky 

New insulating cloth 

“Gannex” is ¢ ' tish cloth that is 

aid to combine the virtues of being water 

ind wind proof, with ventilation that 

cloth is 

pre 

ents condensation. The based on 

patented process involving the p! nciple 

that air trapped clothing provides 

varmth to the wearer. Built-in air channels 

hold the air between the fibres and provide 

retainir a heat around the 

weft to the 

iw lave! body 

The fiber joining the 

is fused or “spot welded” to the oute1 

intervals, The 

than con- 

outer! 

iaye! 

layer at leaving air traps 

result is a cloth that is 

ventional 

warmer! 

wool cloth of equal weight is 

even reported that “Gannex” can com- 

pensate for the ups and downs of tempera- 

that the skin 

temperature when 

The cloth 

after 

ture so wearer’s surface 

will not change much 

he moves from warm to cold air 

keeps its insulating properties even 

exposure to rain. 

Manufacture Kagan Textiles 

Elland, Yorkshire, England 

Ltd., 

Grating design allows cutouts 

Two strong structural element 

combined in this aluminum g1 

tangular openings and riv 

30 that cutouts can be made 
gyrating to accomm« 

other members 

Without a loss 

grating wa or 

requircments of 

enance industri 

ghtweignht grating 

tailored to fit a 

Manufacture 

; HOO Lorp., Sout 

Hard-tooth saws for many jobs 

4 new line of versatile band saw are 

heat-treated for hardne along the toothed 

edge only, making the teeth particularly 

tough and durable but leavy 

the blade flexible enough to 

stant bending over the wheel operation 

The line of saws ranges all the way from 

hard metal cutting saws to saws especially 

designed to cut soft, gummy 

The Hard Edge 

most ferrous 

materials 

Standard Steel Saws cut 

and hard, non-ferou ma 

Skip Toot! terials | blades cut oft metal 

such as copper and aluminum, as well as 

wood, plywood, composition board and 

plastics. Hook Teeth blades can cut gummy 

materials 

Blade 

packaged in 100 

widths range from ' to 1 

and 250 coil lengths, o1 

are cut to length and welded to fit specifi 

machines 

Manufacture! Heller Tool 

comerstown, Ohio. 

‘ompany, New 



Tiny energizer packs high power Copper surface-cleaning process 
character! t $s anti 

ompany has made ava ; produc ies mildew. resi to alkalie 

W-307 energizer ( print ) ricating 
, quick drying can dit 

powel! plant , ppelr product pickled 1 
cnemical 

20) of an 1 vith cor? remove the 
ght- 

yrepare 

inde? exX- 

batting doesn’t 

ihanged after r¢ 

ater. Current pro 

The 

magn 

) ( n powder conten 

Shocks absorbed by nylon batting ; bt and tape fern 

tradenamed Ny new magnetic mz 

ped a a paper, it possesses 

‘found to have strength, constant magnetic perme- 

erties, made dramat j range of frequen ies, 

a pad of ; good t and temperature 

liamet : f Ferrotrons art 

32” and 14’ ‘he tape is ! wide 

stocked in ecknesses of 4, &®, 16 and 

yusandths of an inch. 

d Ferrotons have good machine- 

Kaging pad ass ability and high impact strengtl Unlike 

ind ceramik al withstands pure iron, Ferrotrons have good magnetic 

temperatures o 300°F, which means it and physical stability at temperatures as 

an be laminated or stitched by a patented 
+} 

high as 200°C. The magnetic permeability 

ermal process. This same ther 

Metal embossing technique 
of the new plastics is constant over a range 

property has fitted it for 

pan i pl on in guided missiles 

cal 

of frequencies up to about 3000 m« 

Pattern design and trade marks, con Ferrotrons have already had government 

ames or other kinds of identification ng can be used as a as well as commercial applications as ele 

gas with different degrees of tromagnetic shielding of critical circuits 

plate by a new embossing technique separation possible by varying the thick- 

ww be applied on the same product ident { 

ig for radio interference suppression, and as 

is “stop-roll” process ss of the fibers. This quality would suit \ sul magnetic core material 

variety of a iterins bs includ- Manufacturer: The Polymer Corporation production method permits a breat 

design pattern of the plate at any r devices oil | s and alr f Pennsylvania, 2140 Fairmont Ave 

desired part of the surface. Trade marks onditioners Reading. Pa 

r other identifying marks can then be 

ipplied, after which the remainder of the 

de n pattern application is continued. 

“stop-roll” process also opens the 

bility of embossing several different 

designs on a single panel, or running a 

blank section for a certain area—borders, 

for example—to imprint text or instruc 

tions 

Manufacturers: Electro-Chemical Engrav- 

ing Co., Inc., 1102 Brook Ave., New York 

56. Etched Products Corp., 3901 Queens 

Blvd., Long Island City, New York 



You Don't Need 
a Drafting Room... 

: 
FY 

: 3 

a 

i! 
with UNIVERSAL’S new 

DESK-TOPPER 
Everything right at your finger tips, ready for action! One 
handy carton contains new low-cost professional drafting 
machine, folding drawing board, scales and accessory boxes, 
Takes just two minutes to set up! Have a free demonstration 
in your own office! Write direct or contact your nearest 
drafting materials dealer. 

ee. oe oe ae ee oe: a 

SINCE DRAFTING MACHINE CORPORATION 

! 7960 LORAIN AVE. CLEVELAND 2, OHIO 

Lightweight low-cost fiberboard 

\ able lightweight fiber 

Plastic coated buildings 
1 ‘ j ' | ne ne nnique developer 

praying 

teel frame Phe 

feet in diameter 

parabaloid 

ise than co 

» motsture 

Richard E 

ique may 

er: Vinyl 

Abana Product 

Custom Tailoring From a 

Standard 

Shape 

Mouldings 

As shown by this door panel 

trim, a simple addition to 

standard tooling can often 

custom tailor a standard shape 

to a specific application. Here 

an inexpensive bending fixture 

transformed a standard section 

into individual panel trim. 

Write for free “Plan Book of Metal Mouldings” 

Vy, vamid Mi CLL | We 
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fundamental contribution 

to the theory of perspective 

now... 

perspectivi se e— 

aluminum 

goes 

glamorous! 

Perspective 

PERSPECTIVE presents a unique deve lopune nt Dringing up prownt 

not covered in any other text. The author, a prominent practicing 

designer and President of the American Society of Industrial De- 

signers, 1956 searched out the reasons for the enorme 

traditional methods of perspective drawing permit ti 

veloped his new theories to climinate those errors. PENSPECTIVE 

published by INDUSTRIAL DESIGN shou'd eccup iy omment port 

tion on the desks and drafting boards of ever, designe ind «desigs 

tudent 

For designers: penspective is the first system developed to solve 

the kind ot draw ing problem en ountered by product ck signers 

It eliminates the complex mechanical drawing that an architect 

for instance, normally employs in hi- traditional way of working 

with plans and elevations: it offers a simpler method of visual 

izing any three-dimensional object aveurately and quickly 

For students: It is a complete exposition of perspective drawing, 

i comprehensive basic text for study of the field 

For draftsmen: It helps develop the free-hand <kill that any 

good student of perspective must have. Unlike most traditional 

methods, judgment is incorporated into the use of this simplified 

system, with the result that drawing skill i couraged as the 

system is mastered 

For all who use perspectite Thi- book makes it ndamental 

contribution to the theory of perspective, bringing up point: 

that are not covered in any other text. The autho i student of 

perspective systems, discovered that traditional methods permit 

enormous error, he searched out the reasons und ipplied his 

discoveries to theories that eliminate unnecessary error in 

perspective drawing Those theories were first presented m 4 

series of irticles im) INDUSTHIAL DESSON Magazine because of 

widespread demand from students and practitioners alike, they 

have beer expanded and are now made available in lasting book 

format 
1VNO-COT]I 

Bound in full cloth: 68 pages, 9 x12 inches, profusely illustrated 

with original sketches and diagrams. Price $5.0 

Turn to page 28 for convenient order form. 

Whitney Publications, Inc. FROMSON ORBAN COMPANY, INC. 
18 East 50th Street, New York 22, N. Y. 257 Madison Avenue, New York 16. N. ¥ 

MAY 1957 
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key position 

DONALD DESKEY ASSOCIATES 

\ Racket , New Y 

NO SAMPLE “BOTTLENECK” HERE! 

Over 500,000 yards at your beck and call! 

Md x Givi 
/ FABRICS 

PHONOGRAPHS + TAPE RECORDERS + PROJECTOR CASES + TV CABINETS 

SPEAKER ENCLOSURES ° CAMERA CASES TEST EQUIPMENT 

HI-Fl RADIO CABINETS ALL TYPES OF RECORDING DEVICES 

and anything else that needs a Carrying case 

Precisely the coated fabrics, simulated leathers and novelty 

patterns you need, to crown your “CASE” creations with 

right in our vast stocks NOW 

colorful, tough realistic coverings to bring your dream 

the final clinch-'em touch 

cases one step nearer to acceptance. For prototypes and 

pilot runs sample yardage shipped SAME DAY! 

? 
Sion “an y 

SY, hes slria / 

Desi esigners Coated Fabrics, Inc. 
12-16 East 22nd St., New York 10, N. Y 

for 30 Years 
SPring 7-3140 

Classified Advertisements 
15¢ A WORD PER INSERTION $5.00 MINIMUM PAYABLE 

IN ADVANCE BOX ADDRESS COUNTS FIVE WORDS 

Help Wanted 

ARCHITECTURAL AND DESIGN PERSONNE! 

ized placement service for top 

nterior decorat 

nged 

ippo 

NNEL AGENCY—Spe 

Helen Hutch 

CHIEF PRODUCT STYLIST 
Leading New York City Industrial Design Firt 

pening for outstanding Product Stylist 

Position requires 10 years diver 

gree or certificate in Industrial 

tching and rendcring rechnique 

rate smoothly with present statt 

he abk rt establish leadership by en 

j inspiring talent after employn rior an } 

Salary 

Box ID-118, Industrial Design 

18 East SOth Street, New York 22, N. ¥ 

PACKAGE DESIGNER 

Wanted for 

CALIFORNIA 

The expanding product development activity of an integrated West 

Coast manufacturer of paperboard packaging has created an open 

ing for a man with proven ability to apply imagination and in 

genuity in finding solutions to a wide range of packaging problems 

Required is actual experience in the structural! design of corrugated 

containers and, or folding cartons 

Well established corporation with retirement plan and other bene 

fits. Salary open. You are invited to write to present your qualifica 

tions and receive further information, to 

J. A. CONNOLLY 

P. O. Box 3611 San Francisco 6, Calif. 

GRAPHIC DESIGNER 

Wanted for 

SAN FRANCISCO 

The expanding Product Development activity of an integrated West 

Coast manufacturer of paperboard packaging has created an open 
ing for a man with proven artistic ability to apply imagination 

creativity, and a sales-minded approach to a wide range of design 

problems. Required is actual experience in graphic design for cor 

rugated containers and/or folding cartons 

Well established corporation with retirement plan and other em 

ployee benefits available. Salary open 

You are invited to write to present your qualifications and receive 

further information 

Personnel Manager 
P. O. Box 3611 San Francisco 6, Calif. 

INDUSTRIAL DESIGN 
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INDUSTRIAL DESIGN 
is now published every month 

Subscription rates are as follows: $10.00 for one 

year, $18.00 for two years, $24.00 for three years 

in the United States, U. S. Possessions, Canada and 

countries of the Pan-American Union; rates to all 

other countries, $12.00 for one year; $22.00 for two 

years, $30.00 for three years. 

WHITNEY PUBLICATIONS, INC. 

18 East 50th Street New York 22, N.Y. 

PRODUCT PLANNING 
What is it 

Who uses it 
Why is it in the news 
When is it essential 

Where is it used 

Intriguing questions? ... Readers of INDUSTRIAI 

DESIGN wi get some of the answers. This al y l-important 

products will be thoroughly dl 

if INDUSTRIAL DESIGN 

irvey of product plam 

This ground-breaking project wil! explore all : 

of the latest trend in corporate management 

emergence of the “Product Planner” the integrator 

and marketing at a policy making level 

Revealed for the first time ... GE’s Appliance Di- 
vision “Product Planning” will be revealed for the first 

time to show how a major corporation conceives of new 

products and plots its future. “Product Planning” sanc 

tums of other large corporations are also invaded. Here’s 

a list of some of those singled out for discussion: 

Burroughs 
RCA 
Philco 
Westinghouse 
Hoover 
American Cyanamid 
Canadian Industries 

hd Sylvania 
Ford 
iT&T 
Revere 
Ansul Chemical 

Watch for this feature in the June 

INDUSTRIAL DESIGN 
a Whitney publication 
18 E. 50th Street, New York 22, New York 



‘“Tndustrial de sign today must he 

/ 

OUNE d On an awareness of proble Wis til 

thre related ttelds of mare ting and 

pile rchandisiig. The industrial de Sid li- 

er’s function is to apply directed im- 

agination to these proble ms so that 

the finished product offers an optimum 

solution i} function, mate ral and (p- 

pre araiice. Jean Otis Reinecke, I 

Reinecke & Assoc 

(j 

A.S.LD 
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Molded Piexicias lighting shield 

2") 

i a 

4 oe S ...hardworking and handsome 

I itdoor hehting Chemicals for Industry 

cosas’ Ses" TRG Ronm © HAAS 
widel iried applications for ul ; 

if powder is being used today com PANY 

vlic plastic has both brawn ind beauty. Notable WASHINGTON SQUARE, PHILADELPHIA 5, PA. 

to impact, weather and discoloration brilliant 

colors or crystal clarity . the ability to be molded in large 

sections and complex shapes—these advantages can be put to 

work for you. Our design statl will De 

ic! 

resistancs Representatives in principal foreign countries 

Canadian Distributor 

glad to consult with you. 130 Ou Quay Ea 



the comtort 
of FOAM! 

All the comforts of foam and then some! Urethane foams 

made from National Nacconates*, are full of profitable new 

ideas for designers and decorators, architects and engineers 

They'll cushion for comfort but their resilience can be 

controlled to absorb shock as well. They insulate against heat 

cold and sound, provide lightweight structural rigidity. They 

can be soft as down, yet have tensile strength, abrasion 

resistance and heat stability, and can be washed or dry-cleaned 

Urethane foams can be made in slabs or slices, foamed in place 

or pre-molded. They’re tough enough to be cut and sewn 

quilted, tacked or hog-ring-tied, heat-sealed or glued 

For additional information, contact National Aniline today *Trademark name for National Aniline’s Diisocyanates 

NATIONAL ANILINE DIVISION 40 RECTOR ST., NEW YORK 6, N.Y. 
ALLIED CHEMICAL &2 DYE CORPORATION 

Akron Atlanta Boston Charlotte Chattanooga Chicago Columbus, Ga. Greensboro Los Angeles New Orleans Philadelphia Portland, Ore. Providence Richmond San Francisco Torente 


