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Kenneth A. Brown, class of '46,

speaks from experience when he says:

“There’s

plenty of chance
for advancement
at U.S. Steel for
the man who
really wants to
get ahead.”

F KENNETH A. BROWN were {o speak
to you face to face, he would
tell you: “Hi fellows . . . I'm not
miuch older than you . . . I still like
a lot of the same things you do. In
addition, I like my work and I sin-
cerely believe that you will like your

work at United States Steel, and like .

the fine bunch of fellows with whom
you will cone in contact.” ’
Mr. Brown, at the comparatively
yourng age of 29, is presently Works
Engineer in charge of all engineer-
ing for the Worcester Works of the
American Steel & Wire Division. He
graduated from Brown University in
1946 with a B.S. degree in Engineer-
ing. He first joined U. 8. Steel as a
Junior Engineer at the Worcester
Works, Worcester, Mass. Although
his original duties included much
drafting, he acquired a general ad-
ministrative background and engi-
neering experience. This qualified
him for promotion to Assistant to the
Works Engineer in May, 1950. De-
spite a tour of military service for
two years, Mr. Brown’s development
resulted in his being transferred to
the Construction Division in the

Cleveland General Office. Starting -

January 1, 1953, he worked otit of
this office as Chief of Party on vari-
ous construction projects.

On June 1, 1955, Mr. Brown re-
turned to engineering and main-
tenance asgignments at the Diiluth
Works. Although his work was pri-
marily concerned with engineering
problems, he also acquired a knowl-
edge of various phases of mainte-
nance. This experience qualified him
for promotion to the position of Divi-
sion Engineer on April 1, 1956. On
January 1, 1957, Mr. Brown re-
turned to the Worcester Works in his
present capacity of Works Engirnieer.

Mr. Brown’s “sticcess story” is
typical of that of many graduate
engineers who have associated them-

selves with U. S. Steel.-“The unlim-
ited opportunities at U. 8. Steel,”
says Mr. Brown, “plus the fine and
helpful spirit that exists among the
personnel, make suiccess a matter of
one’s willingness to work to learn
and to fit into the friendly atmos-
phere which exists here.”

If yoii are interested in a challeng-
ing and rewarding career with United
States Steel, and feel you can qualify,
we suiggest that you get in touch with
your placement director for addi-
tional information. We shall be glad
to send you our informative booklet,
Paths of Opportunity, tipon reguest.
Write to United States Steel Corpo-
ration, Personnel Division, Room
1662, 525 William Penn Place, Pitts-
buirgh 30, Pennsylvania,

UNITED STATES STEEL

AMERICAN BRIDG™ .. AMERICAN STEEL & WIRE and CYCLONE FENCE ; , COLUMBIA-GENEVA STEEL
CONSCLIDATED WESTERN STEEL . GERRARD STEEL STRAPPING . NATIONAL TUBE. . DIL WELL SUPPLY
TENNESSEE COAL & IRON . . UNITED STATES STEEL HOMES . . UNITED STATES STEEL PRODUCTS
UNITED STATES STEEL SUPPLY .. Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNIOK SUFRLY_COMPANY o UNITED STATES STEEL EXPORT COMPANY e UMIVERSAL ATLAS GEMERT .COMPARY

See The United States Steel Hour. It's a full-hour TV program presented every other Wednesday eveiiiiig by United States Steel. Cofisilt yoiit fiewspaper for tirie and station,



eneral

THIS IS ABOUT the time of year when engineer-
L ing seniors sit down to some serious thinking
about their futures.

For now is the time when they must start to
decide which company they would like to join.

And now is the time when they must begin
taking definite steps toward joining it.

0 IF YOU'RE among those mulling over that
problem—here is some interesting news for
you:
General Motors is secking outstanding engiieer-
ing graduates in a wide variety of technical
fields.
e GM offers you the untold advantages of its
nearly boundless facilities and resources —
including the fabulous new GM Technical Center.

o Training programs to help you grow profes-
sionally.

e Increasing responsibilities to match your
growing talents. :

» Rewards in line with your achievements.

¢ The chance to work closely with some of

America’s finest engineering minds in one of

GM’s 34 decentralized manufacturing divisions,
126 plants in 68 cities.

» Most especially, GM offers you the creative

climate of a corporation dedicated to what GM

President Harlow H. Curtice recently called,

“The inquiring mind.”

IF YOU FEEL these advantages can do for you
what they’ve done for thousands of engineers

who have carved richly rewarding careers with

GM-—now is the time to take steps.

If you believe that you have a great deal to offer

General Motors in return—now is the time to let
us know.

‘AS A STARTER, why not see your Placement
Officer this very week? Ask him to put you
in touch with the GM College Representative.
Or write us directly.

@03 ad e s a e s

GM positions now available
in these fields

—in GM Divisions throughout the country

MECHANICAL ENGINEERING
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING

METALLURGICAL ENGINEERING
AERONAUTICAL ENGINEERING

© 9 #9360 @ 60060 GSED 6 6E60dsENLH
00O NS BOBEIOIGEESERNINGSEBOEIIRNOGEOD

© 90643 S 322 AT e SN B saaseaeensa TSR SSIBTEYIII

(GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan
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...on economy in national defense

“The wic{espread belief that there is an inherent conflict
of interest between those who put national security first
on the one hand and the taxpayer and his cost-conscious

representatives on the other is simply erroneous ~ except

when the level of the national security I)u'clget is at issue..

Once the budget Ieve[ has been Fixed, the choice of

weapons which maximizes our military capal)ility is Iogi-

cally equivalent to the choice which minimizes the cost
of attaining that capability. Moreover, the weapon
characteristics so chosen are typically similar at different
budget levels. In these circumstances economy and mili-
tary effectiveness are not opposing o‘bjectives to be com-
promised; they are different but equiva]ent aspects of the
same national objective.” .

~Charles Hitch, Head of the Eéonomics Division

>

THE RAND }C’ORPOR‘ATION SANTA MONICA, CALIFORNIA

A nonprofit organization engaged in research on problems related to national security and the public interest

2 .
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‘

IN THIS ISSUE

O~ THE COVER, reading from left to
right, are James Bonner. professor
of biology; Harrison Brown. profes-
sor of geochemisiry; and John Weir,
assoclate professor of psychology al
Caltech. They are joint authors of a
new book, The Next Hundred Years,
to be published in June by The Vik-
ing Press.

The book had its origin in a
series of conferences sel up last year
by Robert V. Bartz, then executive
director of Caltech’s Industrial As-
sociates. For almost a year, Profes-
sors Brown, Bonner, and Weir had
conferences with representatives of
33 companies and corporations af-
filiated with the Institute’s Industrial
Associates program, to present their
forecast of future prospects in min-
eral, energy. food, and manpower
resources. Their forthcoming book is
one of the resulis of these highly sne-
cessful conferences.

The article on page 19 is the first
of a three-part extract from the book
which we will be running in our
April. May and Jnne issues.

James C. Davies’ stimulating . ar-
ticle, “New Cars and New Politics,”
on page 29. has been adapted from
a talk given ai the 1957 Alumni
Seminar.

PICTURE CREDITS

Cover Martha Holmes, Time Magozine
pps. 24-27 Dovid Groce '58
pps. 46, 50 Graphic Arts, Caoltech

David Groce ‘58
APRIL, 1957
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Frank Kovalcik, Purdue’48, Covered 24,000 Miles in
1956 as Western Editor of ELECTRICAL WORLD

F YOU'RE LIKE MOST PEOPLE, you think of an
I editor as a man who’s ‘““chair-borne” most of the
time . . . tied to a desk at an indoor job.

Nothing could be further from the facts when it’s
a McGraw-Hill editor you’re thinking about. Frank
Kovalcik, Western Editor of McGraw-Hill’s
ELECTRICAL WORLD Magazine, can quickly tell
you that. He’s anything but a desk man . . . covers
11 states and part of Canada. Frank says:

“In 1956, I made eight major field trips, covered
close to 24,000 miles. I was underground in a trans-
former vault in Los Angeles, inside a diversion tun-
nel in Idaho, atop a steel transmission tower in
northern California. Projects visited included The
Dalles multi-purpose project, Hoover Dam, Hells
Canyon, and even behind the scenes (electrically) at
the Republican National Convention. But none of
them can touch the “Operation CUE” A-Bomb test
I covered a year ago!

“My chance to witness the detonation of a nuclear
device came when the Federal Civil Defense Admin-
istration and the A.E.C. decided to test hon-military
effects of the blast. I reported on what happened to
electrical utility lines and equipment.”

(Frank wouldn’t say so, bui his story set a record . . .
from explosion to editoricl pages in four days! The
pictures at right were part of his original coverage of
this fast-breaking—“hot”—news story for his mago-
zine.)

MecGraw-Hill As A Place to Work
Frank eatn tell you about this, too:
“My first editorial job—with the Purdue Expo-
nent in college—didn’t use my engineering training,
but it showed me the way to communicate what’y

new in engineering . , ..to report and interpret the
work of engineers for the benefit of other engineers.

McGraw-Hill Magazines

MecGraw-Hill Publishing Company, Inc.
330 West 42nd Street, New York 35, New York

“When I got my B.S. in E.E. I started with
ELECTRICAL WORLD in New York. Within a year
I was promoted to Assistant Editor and made re-
sponsible for a department of the magazine. Before
the big jump to San Francisco as Western Editor in
’54 1 served briefly as assistant to the managing
editor,

“As Western Editor my search for news takes me
into all important phases of the electric utility indus-
try—and into association with top mansgement and
engineering men. Working with them is a constant
reminder that the choice of an engineering-editorial
career was the right one for me.”

YOU—and McGraw-Hill Magazines

You, too, may find the right opportunity for your-
self with McGraw-Hill—the world’s largest pub-
lisher of business and technical magazines. If you
are the kind of man we’re looking for—both an engi-
neer and an alert, inquisitive, knowledgeable man
who likes to report, appraise and write, we want to
talk with you.

Send today for your copy of “Successful Careers
in Publishing at McGraw-Hill” for information
about career opportunities. Or write to us abotut
yourself. We're interested in your background, extra-
curricular activities, college record, summer jobs and
career goals. Write to:

Peter oJ. Davies
Assistant to The Editorial Director
McGraw-Hill Publishing Company, Inc.
330 West 42nd Street, New York 36, N. Y.

ENGINEERING AND SCIENCE



..an editor on the g

Frank Kovalcik (right) and
Kar] M. Bausch, Chief Elec-
trical Engineer of Bechtel Co.
and official observer at ‘‘Oper-
ation CUE” for the Edison
Klectrical Institute. Smaller
illustrations taken by Frank
show typical blast damage
caused by a test detonation
of a nuclear device to electric
utility lines and other facilities.

APRIL, 1957



your first move

CAN DECIDE THE GAME

your first job

CAN DECIDE YOUR FUTURE

[ imearni W

DY
. That important first job can start you off in
the wrong direction—or it can lead you straight toward your
goal. If your ambitions are high, Motorola has a place that will
give you the finest charice possible for the advancement you
want. You'll get security and good salary, but, more important,
you'll be working on projects with a future, like missile guid-
ance, radar, and microwave. The door is wide open at Motorola,
and the opportunity to fulfill your ambitions is yours.

If you dre an ELECTRICAL ENGINEER, MECHANICAL ENGINEER or PHYSICIST.
contact Motorola today.

CHICAGO, ILL.: MR, L. 8, WRENN, Dept. CO.; 4501 Augusta Blvd.
Challenging positions in Two-Way Communications, Microwave, Radar and
Militaty equipment, Television (Color) and Radio Engineering.

PHOENIX; ARIL.: ; )

RESEARCH LAB., MR. R. COULTER, Dept. CO., 3102 N. 556th Sf.}

SEMI -CONDUCTOR DIV, V., SORENSON, Dept. CO.,5005 E. McDov{e‘“ Rd.
Outstanding opportunities in the development and production of Military
equipment and Transistor prodtcts.

RIVERSIDE, CAL.: MR, C, KOZIOL, Dept. CO., Box 2072

This new modern research laboratory, located 65 miles from Los Angeles,
needs men in Missile and Military equipment systems analysis and design.

Contact your Placement Officer for further information regarding interview
date on your campus or write to one of the above addresses.

QO mororoLA

BOOKS

THE EVOLUTION OF
HUMAN NATURE

by C. Judson Herrick
University of Texas Press

$7.50
Reviewed by R. W. Sperry
Professor of Psychobiology

THis LARGE volume is divided into
two parts, the first dealing with the
biological and the second with more
specific neurological factors in psy-
chobiology. The whole is a some-
what discussion of
diverse issues, findings, and theories

heterogeneous

relating to the nervous system, be-
havior, and experience, and to their
evolution.

The professor
emeritus of neuirology at the Uni-
versity of Chicago, has devoted some
60 years to intensive study of the
microstricture of vertebrate brains
and has published well over 100 out-
standing papers dand monographs on

author. who s

his original researches, plus seven
books—including his I'ntroduction to
Neurology, which ran to five editions.
and his Brain of the Tiger Salaman-
der. an unquestioned classic in the
field of comparative neiirology. He
is probably the world’s most eminent
living authority on the apparatus of
mind and behavior.

In this latest volume of 34 chap-
ters in 508 pages. Herrick, who is
now ifi his late 80’s, surveys some of
the more important deductions re-
garding the biological bases of hu-
man nature and behavior which he
has drawn in the course of his long,
productive career. From the begin-
aing, Herrick’s investigations of the
brain have been motivated by a deep
interest in the nature of mind, and
his scientific publications have been
the turn of the
century, with associated articles in
philosophy. Accordingly, the present
book, with its eptlogue on “The Un.
known God,” is not another elderly
scieritist’s late fling at philosophy,
but represents the matured outcome

interiixed, since

of an active life-long concern with

CONTINUED ON PAGE 10
ENGINEERING AND SCIENCE



Ed Gearhart asks:

G. Edward Gearhart was graduated from
the University of Delaware in June, 1956,
with a B.S. in chemical engineering, and
is now working for his Ph.D. in chemical
engineering at Lehigh. At Delaware, he
was editor-in-chief of the yearbook,
“Blue Hen,” active in sports and secre-
tary of the Engineering Council.

What does Du Pont mean by “on-the-job” training?

Training is pretty much full-time at
DuPont, Ed. The main objective is
1o train men to reach their full capa-
bilities as soon as possible. So we give
the new man responsibility the day
he arrives, and increase it as oppor-
tunities are available and he’s ready
for more responsibility.

"“hat’s the basic, guiding policy. But
Du Pont has many departments. And
training has many facets.

In some plants, the college graduate

- being trained for supervision is moved

Denton Harris answers:

through all areas of the production
cycle. In others, where the technical
phases are more involved, he may
spend time in a laboratory or devel-
opment group before moving on to
production.

It works the same way in sales. The
graduate may first learn the labora-
tory side of the products he’s going to
sell. Or he may start right out on
learning selling techniques. That all
depends on the products and markets
involved.

The same on-the-job principle ap-
plies to new men in specialized fields
of research, development or design . ..
including daily contacts with super-
vision, frequent lectures, discussions
and conferences. Periodic changes in
assignment, too.

1t’s carefully planned, individualized
training, Ed. We've found it’s the
most effective way to broaden a man
quickly. DuPont is a growing organ-
ization. And men with leadership po-
tential are always in demand. k

Denton B. Harris joined Du Pont’s Engi-
neering Research Laboratory in June,
1952, after completing work for an M.S.
in civil engineering at the University.of
Massachusetts,  He’s currently working
on an unusual project—a broad study of
the philosophy of design. The objective
is to learn more about people’s design
preferences. and the trends behind new
concepts in indusirial design. This new
assignment came after Denton gained
several vears of experience in various
kinds of civil engineering at Du Pont. -

APRIL, 1957

Are you interested in research work?
About 2000 Du Pont scientists and some
3500 other employees are now engaged
in research. Laboratory facilities of the
highest quality are available at the
DuPont Experimental Station near
Wilmington, and elsewhere throughout
the country. IFull information about re-
search work at DuPont is given in
“Du Pont Research.” Write for your copy
of this free hooklet to E. 1. du Pont de
Nemours & Co. (Inc.), 2507C Nemours
Building, Wilmington, Delaware.

QU PONT

REG. U, 5. PAT. OFF.

BETTER THINGS FOR BETTER LIVING
«..THROQUGH CHEMISTRY

Watch “Du Pont Theater” on Television



“Take my advice...

“Before I left school I just didn't know where to lbok
for a job in engineering that offered the greatest
opportunity, First of all I wanted to make sure of
geiting into an industry that wasn't overcrowded ...
where [ wouldn’t be lost.

“Also, I wanted to hook up with a firm that had
pioneered in its field, yet was young enough to go
places and take me along with it. And, I wanted to be
certain that salary would be right and there'd be a
good chance of lasting security for my family. ,

“After looking around, I decided to get into the
aircraft industry because of the bright future it
offered. That's particularly true now with the devel-
oprient of supersonic aircraft and missiles. To my
way of thinking there’s no greater opporiunity in
engineering —anywhere!

“So take my advice...your best bet is in the air-
craft industry where you can build a real career for
yourself and have something worth-while to show for
it the rest of your life’

In choosing an engineeting career, there is particular
satisfaction in being with a recognized leader, At
Northrop Aireraft, you will be with a forefront com;
pany that for more than seventeen years has pio-
neered in the development of entire weapon systew
manned and pilotless aircraft, all of them distinctive
contributions to out aerial supremacy. ‘?\

Northrop ingenuity is continually applied on hew
and revolutionaty programs. Significant advances ar
being made in the important field of boundary layer: :
control. Northrop is also world pioneer in the devel- ; pai : L
opment of the first operational inertial and celestial ’ '
guidance systems. Other vital projects include North-
rop’s new supersonic jet trainer plane, the T-38, and
the Snark SM-62, first intercontinental guided mis-
sile for the Strategic Air Command of the U.S.A.F.

At Northrop, your capabilities and accomplish-
ments will be reviewed regularly for higher rating.
On the financial side, you'll find the salary right, plus
many company-paid benefits for extra security for
yourself and family. And if you wish to continue your
engineering’ studies, Northrop's cooperative edtica-
tional program is available to you.

Northrop’s great new air-conditioned engineering
center at Hawthorne, California, offers the latest in
scientific equipment and comfortable workmg con-
ditions. There you'll be among top engineers and
scientists with whom you’ll be proud to work. .. bril-
liant men who will be ready and willing to help you.

Write now and ask us questions as they apply to
your engineering objectives. Tell us your ambitions
...we believe we can relate them to opportunities at
Northrop. Address Manager of Engineering Indus-
trial Relations, Northrop Aircraft, Inc., 1019 Fast
Broadway, Hawthorne, California,

NORTHROP ~

NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA
Builders of the First lntercontmental Gmded Mzsszle

8 . - . ENGINEERING AND SCIENCE
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Paul Halpine, University of Pittsburgh 41, atomic engineer for Westinghouse, checking the
operations of a model of the first nuclear reactor for the nation's first full-scale atomic

Choose Westinghouse
for a rewarding future

You are making a tough
decision ...

“‘where shall I start my career
... Which company offers
me the best future?”

Your whole career can be
affected by your decision, so
choose carefully.

We sincerely believe you
will make a wise decision in
choosing Westinghouse, a
company where big and excit-
ing things are happening.

Here you can work with
men who are outstanding
leaders in fields such as:

ATtomic PoweR
AUTOMATION

JET-AGE METALS

LARGE POWER EQUIPMENT
Rapar

SEMICONDUCTORS
ELECTRONICS

CHEMISTRY

and dozens of others

power plant being built by Westinghouse for the AEC and the Duquesne Light Company.

You will have an opportunity to work with a company
that is having spectacular growth in many fields . . .
giving you room to grow.

We value our engineers highly, for we know our
growth has been due largely to the high caliber of
engineering personnel we have succeeded in attracting.
Their development into scientists and managers has
resulted in dynamic and progressive planning and
policies.

We help you apply your training to industry. You

VVestinghouse

APRIL, 1957

can pick a career in the industry of your choice . . . in
the type of work you prefer, and in plants, sales offices
and laboratories from the Atlantic to the Pacific. And,
you can study for advanced degrees at Company
expense.

These are just a few of many reasons why you should
choose Westinghouse. If you want more information,
ask your Placement Officer for our booklets, or phone
or write the Westinghouse interviewer, or Educational
Coordinator named below.

]  Mr. W. L. Winter

| Regional Educational Co-ordinator
| Westinghouse Electric Corporation
I 410 Bush Street

! San Francisco 8, California



another examplé of exciting work at los alamos...

16.000.000

PICTURES|SECOND

Here at Los Alamos, the de-
velopment of high speed
photography has produced
framing cameras of unprece-
dented framing rates and
exposure times. These cam-
eras are capable of takifg as
many as 90 frames at rates
as high as 15 million frames

a second. They employ thex

technique of sweeping thell 7‘

image, reflected from a
rapidly rotating mirror; over
a set of correcting lenses
onto the recording film, This
gesults in the effective stop-
ping of image motion within
the frame. In addition to the
creation of new optical com-
ponents, the construction of
these cameras has involved
the development of tech-
niques for rotating mitrors
of substantial size at speeds
as high as 22,000 revolu-
tions per second.

Used in a wide variety of re-
search programs as well as
in the Laboratory’s weapon
investigations, instruments
such as these typify the ex-
cellent resources, in facilities
and in the capability for cre-
ating wholly new experi-
mental methods, enjoyed by
the scientists of Los Alamos

‘The enlarped frame above shows the collision
of a steel ball and an aluminum plate at an
approximate velocity of 4 millimeters/micro-
second, illustrative of stiidies of interaction of
metals at high impdct velocity. The cutaway
drawing shows some of the features of one of
the Laboratory’s high speed framing cameras,

Nalamos

scientific laborator

OF THE UNIVERSITY OF CALIFORNIA
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LOS ALAMOS, NEW MEXICO

Y

Books ¢« & & CONTINUED

psychophysical and correlated prob-
leins, approached from the vantage
point of an intimate and perhaps
unequaled working knowledge of
brain organization.

The title is not strictly indicative
of the content, but perhaps serves as
well as any for binding together the
collected the author,
which touch upen topies that range
emergent
morals, and creativity, through psy-

theories of

widely from evolutiot,
chomechanics and the indeterminacy
principle, on down to details of cere-
bral structure.

Any critical reader is bound to
find plenty with which to arguie,
especially in the first half of the
hook, where Herrick frequently risks
judgment in fields rather remote
from his specialty. In any cdse—
right, wrong, or incomplete—Her-
rick’s concept of the human mind
and its relation to brain mechanism
deserves serious comsideration by
anyone concerned with this para-
mount enigma, whether it be from
the standpoint of science, religion,
or philosophy.

A SCIENTIFIC SAMPLER

R’uymon’d' Stevens,
Howard F. Hamacher,
Alan A. Smith

D. Van Nostrand Company, Inc. $6

For somerHing like 30 years the
industrial research firm of Arthur D.
Little, Inc., has been turning out a
bright, readable, and informative
monthly -bulletin, which it sends out
to clients and other interested parties.

The Industrial Bulletin is chiefly
devoted to new scientific develop-
ments, but is just as likely to con-
tain articles on anything from pumps
to molasses.

This collection of almost 200 arti-
cles from the Bulletin provides a
grab bag of miscellaneous scientific
information for the edification of
businessmen, laymen, scientists and
engineérs—and shows why the Bul-
letin has been such a well-read pub-
lication for all these years.

ENGINEERING AND SCIENCE



At Norton, The Daily Grind
~ Is What The Products Do

Norton people can’t get into a daily-
grind frame of mind, because days
are no more alike than lightning and

lightning bugs. As the world’s leading
producer of grinding wheels, grind-
ing machines and other . abrasive
products, Norton has an astonish-
ingly various list of customers — and
serving themr all 1s what makes the
days so different,

Norton doesn’t serve just one in-
dustry — or two or even ten. It serves
virtually all industry, and industry all
over the world. '

And, as though supplying the
world with abrasives and grinding

machines were not challenge enough,

APRIL, 1957

Norton is now extending its product
lines far beyond those classifications.
Exciting new materials born in
Norton furnaces are carrying Norton
men and women deep into the fields
of jet propulsion, atomic energy and
rocketry.

Square pegs looking for square
holes and round pegs looking for
round holes need not apply. Pegs in
holes can never meet the challenges
of each new day at.Norton. Pegs in
holes also have a way of losing their
identities — something that will
never happen to you at Norton.

If the Norton Company sounds
like your kind of company, write to

 the Director of Personnel, NorToN

Company, Worcester 6, Massachu-
setts. Ask him for the new illustrated
brochure, “Your Future at Norton.”

ABRASIVES

Wdaking better products ...
to make your products beffer

NORTON PRODUCTS: Abrasives * Grinding Wheels
: Grinding Machines » Refractories
BEHR-MANNING PRODUCTS: Coated Abrasives
Sharpening Stones ¢ Behr-cat Tapes
U, 5. A, » Conada + Souih Africa » England e France
Garmany ¢ Australia ® Northern Irelond » Argenting
" Brazil '

11



Collins Radio Company Confidential Application for Technical Employment

BIRTH
LAST NAME FIRST NAME MIDDLE NAME DATE
STREET ABDRESS $TATE FLACE

FROM I 10
MO.I YR, || MO. | YR

EMPLOYER'S NAME, BUSINESS, LOCATION SALARY

POSITION AND NATURE OF DUTIES

PRESENT OR LAST EMPLOYER

FORMER EMPLOYER

STATE NATURE OF YOUR MOST RESPONSIBLE POSITION

DEGREE

GRADE PT. AY,

BRANCH OF SERYICE

RANK OR RATING | ACTIVE SERYICE ENTRY DATE {DISCHARGE DATE

Signature

COLLINS in
Aviation

Collins completely oufits airline, military and busi-
ness aircraft with the most advanced communica-
tion, navigation, flight control and instrumentation
systems in aviation. Many new lightweight, reduced-
size versions are now being delivered. Collins
designed the original Integrated Flight System, leads
in combining comm/nav/ident units into a single
compact "CNI" package for new military aircraft,
and continues fo pace the industry in developments
in airborne radar, ADF, ILS, VOR, HF and YHF
‘communication.

COLLINS in
Ground Communication

Collins engineers, designs and supplies the equip-
ment, installs, and puts into operation integrated
point-to-point communication systems of any scope.
The Collins system engineering staff is backed by
the finest equipment in the world, whether standard
MF, HF or VHF, Transhorizon “scatter,” microwave
relay and multiplex or single sideband HF. Typical
of Collins communication progress is "Kineplex'' —
a high speed data transmission system doubling
communication capacity.

Send your application fo:

L. R. Nuss
Collins Radio Co.
Cedar Rapids,
lowa
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Fred Aiken

Collins Radio Co.
2700 W. Olive Ave.
Burbank, California

Harold McDaniel
Collins Radio Co.
1930 Hi-Line Drive
Dallas, Texas
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You've got to be good to

v Command highest salary

V'Advance rapidly in a strong, growing company

v Work with highest caliber development groups

V'Use the world’s finest engineering facilities

v'Maintain Collins creative reputation

Collins depends on its engineers. That’s why
you have to be good to earn a place on a
Collins Research and Development team.
Collins hard earned reputation was built on
a solid foundation of engineering talent. The
sales growth of the Company has justified
Collins emphasis on engineering. Sales have
increased 10 fold in the last 10 years. And
employment of research and development per-
sonnel has more than kept pace. Collins growth

will continue, and you can be a part of this
growth.

Send the application form printed on the opposite
page as an expression of your interest in knowing
more about the opportunities at Collins. Your
application will be held in the strictest confidence
and will be answered immediately by a personal
letter. Take only a few minutes now to fill out the
application and mail to one of the addresses listed.
This can be the turning point in your career.

COLLINS in
Amateur Radio

In the early 1930's Collins set the standard in
Amateur radio and, through continuous design and
development, has raised this standard to its present
single sideband station —— the most honored and

prized in the Amateur fraternity. This station is the
top performing rig on the air with its kilowatt
KWS-| transmitter and highly selective 75A-4
receiver. Many of the leaders in the -electronics
industry became acquainted with Collins through
the Company's superior Amateur equipment.

Collins Radio Company — Cedar Rapids ¢ Dallas « Burbank

APRIL, 1957

COLLINS in
Broadcast

tion or in times of emergency.

CREATIVE LEADER IN ELECTRONICS

"Collins supplies a complete new AM station from
mike o antenna or modernizes existing facilities.
‘Besides the superior line of transmitters, Collins
supplies the broadcaster’s needs with such advanced
additions as TV-STL microwave relay system, the
lightest 4-channel remote amplifier on the market,
phasing equipment and audio consoles.
field service organization has built an enviable
reputation in assisting the broadcaster in installa-
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Minutes away from a

EALTH

OF MODERN
ADVANTAGES —

¢ Suburban living and recreation
o Famed New Jersey reésort areas
e New York City's scientific, cultural
cand entertainment cenfers
¢ Leading graduate schools -

Federal Telecommiinication Laborato-
ries’ location in Nutley, N. J. is a dream
spot for young engineers...combining
cotintry-like work atmosphere, quiet
suburban living, closeness to the vast
offerings of the uriique New York-New
Jersey metropolitan area.

At FTL you work in one of America’s
great research and development centers
...on long-rahge programs ... with
leaders in electronics who are quick to
recognize ambition and ability.

FTL’s employee benefits include:
gradiate tuition refund plan; heslth,
group insurance and pension plans.

Listed below are the interesting as.
signments open at FTL’s East Coast
Laboratory, Nutley, N. J.

Radio Communication Systems
Traveling Wave Tubes
Electronic Countermeasures
Aitr Navigation Systems
Antennas * Missile Guidance
Transistors and other Semiconductor Deviceg
Cormputers » Telephone dand
Wire Transmission Systeins

Opportunities for relaxed living and edreers
building alsé available at FTL's West Coast
Labordtory . . . with openings in Digital

Computers, inertial Navigation Systems and
tnifra Red Systems, Write to: 15191 Bledsoe
$t., San Fernando, Cal.

Federal Telecommunication
Laboratories

sion of International Telephone
__and Telegraph Corpordtion

500 Washington Ave.; Nutley, N. J.

East Coast Laboratory and Microwave Towar
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LETTERS

Where is it?

If you had any luck in identifying
George Beadle’s pictures of the Cal-
tech campiis which ran in the Febru-
ary, 1957, issue of E&S, you may
want to try your hand at these puz-
zlers taken by Ed Bryan ’54. Ed,
who is now working at the Bell Labs
in Whippany, New Jersey, made up
this quiz while he was an -under-
graduate here. To date, he's never
found anyone who could score high-
er than 3. '

Answers
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY =

APRIL, 1957

.« « pioneers in

ince its founding in 1936, UCRL

has contributed an impressive list
of achievements to the world’s knowl-
edge of the atomic nucleus — from
development of the cyclotron and
Bevatron, to electromagnetic separa-
tion of uranium-235, to the discovery
of the antiproton and antineutron.

These accomplishments have, of
course, stemmed from an outstanding
group of men working with un-
matched laboratory facilities. But
just as importanti—and the key, per-
haps, to UCRL’s successes—has been

the spirit with which these men work.

For UCRL is managed and directed
by scientists and engineers—men who
are liberal with their own knowledge
and enthusiastic in the encourage-
ment of their teammates’ new ideas
and new techniques.

nuclear energy since 1936

At the University of California Radiation Laboratory,
Berkeley and Livermore, there is an unusual spirit among
scientists and engineers— a spirit stimulated by association
with pioneers in nuclear research who encourage development

of new ideas, techniques, and individual initiative.

This is the constant and continuing
spirit of UCRL. It is to be found
in each new and expanded project—
whether it involves pure or applied
science. It keynotes work on nuclear
weapon design, nuclear propulsion,
controlled thermonuclear energy
(Project Sherwood), and high current
accelerators, as well as such problems
as the application of radioactive sub-

stances to biology and medicine.

The UCRL “spirit” appeals to a
particular kind of scientist and engi-
neer—to men of ability and imagi-
nation, to men who wish to move
forward and challenge the unknown.
If you wish additional information,
write to the Director of Professional
Personnel, University of California
Radiation Laboratory, Livermore,
California.

BERKELEY « LIVERMORE.
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Sold Through Plumbing, Heating and Industrial Distributors

If you will put
a Jenkins Valve,
recommended for your
particular service,
on the worst place
yoﬁ can find —
where you cannot keep
other valves tight —
and if it is not perfectly tight
or it does not hold steam, oil, acids,
water or other fluids longer
than any other valve,
you may return it and your money
will be refunded.
which has appeared

in every Jenkins catalog since 1869,

gives the buyer of Jenkins Bronze, Iron and Steel Valves
a unique assurance of dependability.
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First of all, what’s it all about? What
does a fellow like John Jackson do
all day? In his own words, ““I keep
in touch with the executives of many
different companies—advising them
on the use of their IBM electronic
data processing computers. I person-
ally consult with these customers,
and analyze their scientific and tech-
nical problems for solution by IBM.
QOccasionally, I'm asked to write
papers, and give talks and demon-
strations on electronic computing.
All in all, it’s pretty fascinating . . .
something new pops up every day.”’
In other words, John is a full-fledged
computing expert, a consultant . . .
and a very important person in this
ageof automation through electronics.

Calling on a customer

Since the IBM laboratories are
always devising easier and faster ways
to solve the problems of science, gov-
ernment, and industry, an Applied
Science Representative can never say
he’s learned his job and that’s the
end of it. At least once every two
months, he attends seminars to be
updated on the latest developmentsin
engineering and operations research.

Introduces new methods

During the two years that John
has spent with IBM in Applied Sci-
ence, he has shown innumerable cus=
tomers new and better ways to do
things electronically. For example:
about a year ago, an aircraft manu-
facturer wanted to experiment with a
radically different design for a nuclear

DATA PROGESSING ]
APRIL, 1957

ELECTRIC TYPEWRITERS -

What c MATHEMATICIAN

can do at 1BM

Mathematics is an ancient but ever-advancing science that contains many
forms. It shouldn’t surprise you then that it took some time bhefore John
Jackson discovered the one hrand of mathematics that seemed custom-
tailored to his ability and temperament. John is an Applied Science Repre-
sentative, working out of the IBM office at 122 East 42nd Street, N. Y. C.

reactor. The basic format had been
established, but the project still re-
quired months of toil with mathemat-
ical equations. The aircraft people
couldn’t afford to wait that long, so
they called in IBM. After discussion

Mapping out a computer program

with top executives, John helped to
map out a computer program that
saved the organization over 100 days
of pencil-chewing arithmetic. Later,
for this same company, John organ-
ized the establishment of computer
systems for aircraft performance pre-
dictions . . . for data reduction of
wind tunnel tests . . . and for wing
stress analysis. At the same time, he
worked with this company’s own em-
ployees, training them in the use of
IBM equipment. John still drops
around to see that everything is run-
ning smoothly.

Anotherservice that John performs
is the constant reappraisal of each
customer’s IBM operation. Qccasion-
ally, a customer may tie himself in
knots over a procedural ‘‘stickler.”’
Periodically, in fact, John brings
IBM customers together . . . just to
talk over what's happening in each
other’s business—how everybody else
handled that old bugaboo . . . details,

New field for Mathematicians

John is exercising his mathematical
know-how in a field that was prac-
tically unheard of ten years ago. Even
now, this kind of work may be news
to you. It was to John Jackson a few

TIME EQUIPMENT ®

years back when he was an under-
graduate at the University of Colo-
rado. At that time, he was considering
actuarial work or mathematical re-
search. But John liked the excitement
and diversification of science and in-
dustry and he wanted to use his
mathematical background. It wasnot
until he was interviewed by IBM
that field computing whetted his sci-
entific appetite. A few months later,
John launched his own IBM career
as an Applied Science trainee,

Promotionwise, John has come a
long way since then. He’s now an
Applied Science Representative in
one of the biggest offices in the IBM
organization... mid-town Manhattan.

Discussing a problem with colleagues

With his wife, Katherine, and
daughter, Lisa, 20 months, and John,
Jr., 6 weeks, he enjoys his suburban
Port Washington home. He’s happy
and he’s satisfied. And then, too, John
knows a few vital statistics about
IBM . .. such as the fact that the
Applied Science Division has quad-
rupled during the past three years,
and that in 1956 alone, over 70 pro-
motions were conferred. If ever a

future held promise, here is one.
[ ] L ] L]

Equally challenging opportunities exist for
experienced engineers and scientists in all
of IBM's many divisions across the coun-
try. For details, write P. H. Bradley,
Room 8704, IBM Corp., 590 Madison Ave.,
New York 22, N. Y.

INTERNATIONAL
BUSINESS MACHINES
CORPORATION

MILITARY PRODUCTS
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A frank statement about the

future in Iield Engineering

At first glance, Field Engineeriig may not seem to possess
the potential and stature often associated with other engi-
neering activities.

At Hughes, however, nothing could be further from the
truth.

Men who undertake the responsible task of evaluating
Hughes-produced military equipment in the field are in
the enviable position of becoming thoroughly familiar
with the complete design and operation of the advanced
electronics systerns involved.

Essentially, Field Engineering embraces all phases of support
required to assure maximum field performance of Hughes
armament cotitrol systems and guided missiles. E.E. and
Physics graduates selected for this highly important and
respected phase of otir engineering activities work with the
armed fotces and airfratie manufacturers at operational
bases and platits in continental Utiited States and ovefseas.

The knowledge, background and experience so gained as-
sure untisual opportitnities for more specialized develop-
merit 1 other divisions of the Research and Development
Laboratories at Hughes. In fact, few openings in engineer-

THE WEST'S LEADER IN ADVANCED ELECTRONICS

ing today offer the rewards and opportunities which are
available to the Technical Liaison Engineers, Field Engi-
tieers, Technical Training Schiool Engineers, Technical
Manuals Engineers, and Field Modifications Engineers
who comprise the Field Setvice and Support Division.

Engineers and physicists selected for this highly respected
phase of our activities at Hughes enjoy a number of dis-
titict advatitages. These include generous moving and
travel allowances between present location and Culver
City, California. For three montlis before field assigti-
ments you will be training at full salary. During the
entire time awady on assignmetits from Culver City,
you'll receive a generous per diem allowance, in addi-
tion to your moving and travel expenses. Also, there
are company-paid group atid health instirance, retirement
plan, sick leave and paid vacations . . . and reimburse-
inerit for after-hours courses at UCLA, USC, and other
local universities.

E.E. or Physics graduates who feel they are qualified to
joiri the Field Engineering staff at Hughes are invited to
write for additional information about this exciting and
rewatding opportunity to establish a challenging career in
electtonics. Write to:

RESEARCH AND DEVELOPMENT LABORATORIES

Scientific Staff Relations o Hughes Aircraft Company, Culver City, California

ENGINEERING AND SCIENCE



Brown. Bonner, and Weir

THE
NEXT
HUNDRED
YEARS

by HARRISON BROWN, JAMES BONNER AND JOHN WEIR

This article has been extracted from the book, The
Next Hundred Years: Man’s Natural and Technological
Resources, by Harrison Brown. James Bonner and John
Weir, copyright 1957 by The Viking Press, Inc., to be
published in June. Dr. Brown is professor of geochem-
istry at Caltech; Dr. Bonner, professor of biology; Dr.
Weir, professor of psychology.

This extract, the first in a series of three, has been
drawn largely from Dr. Brown’s evaluation of our min-
eral and energy resources. Next month, Dr. Bonner
reports on agricultural resources. In June, Dr. Weir
discusses technical manpower sources.

URING THE LAST 300 years man has achieved a
degree of power over his environment which is un-
precedented in the thousands of years of human history
which preceded them and in the hundreds of thousands
of years of human prehisiory. Our rate of 1naterial prog-
ress and our rate of growth seem to be steadily acceler-
ating, and one cannot help asking, for how long can
this acceleration and this growth continue?
What is the future of our industrial civilization likely
to be? Can we foresee the major problems that will con-
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front us? Are these problems solulle? What kind of
soclely could our science and our technology help us
to create in a world at peace?

In this study we would like 10 take what we call “the
long view” and attempt to make an assessment of the
future of our scientific-technological-industrial civiliza-
tion.

The reader should keep in mind that we are in . . .
a period of rapid transition from a culiure which has
been predominantly agrarian to one which is predomin-
antly industrial . . . Had we made a forecast at almost
any time in the past, or perhaps were we writing at
practically any time in the future, our chances of being
correct would be considerably greater than they are
today . . .

The transition from a culture which is primarily
agrarian to one which is primarily urban-industrial, has
proceeded unevenly in different parts of the world and
brought with it no little confusion. The closest parallel
in the past course of human existence is the transition
from a food-gathering to an agrarian culture which took
place some seven thousand years ago. . .

The contrasts which then existed between the wealthy
agricaltural minority and the poverty-stricken food-

19



gathering majority are paralleled today by the contrasts
between the wealthy industrialized minority and the
poverty-stricken agricultural majority. Then the tech-
niques of agriculture spread from one region to another,
. eventually to become world-wide. Today the techniques
of industry are spreading from region to region, and it
seems likely that, barring a world catastrophe, they too
- will become world-wide.

The spread of the agricultural revolution reached its
eventual limit as the world’s arable land became sel-
tled. As agriculture requires land, so industry requires
huge quantities of raw materials—ores of iron, copper,
aluminum, and a variety of other metals; quantities of
non-metals such as sulphur, phosphate rock, and water;
adequate sources of energy such as coal, petroleum, and
water-power. To what degree can we expect the longevity
of industrial civilization and the extent to which it
spreads to be limited by the availability of these raw
materials?

Raw materials

The factors which will determine the future supply of
and demand for raw materials are numerous. In attempt-
ing to assess them, we can divide the broad question into
several component parts. First we must inquire into
the increasing per capita demands for raw materials in
highly industrialized societies. Within the United States,
for example, these have increased steadily during the
course of the last century. With each new year more
raw materials are required to support &n individual
within our society than were required the year before.
For how long a time can we expect this trend to con-
tinue? Is there any foreseeable limit to the per capita re-
quirements for raw materials within a highly industrial-
ized society?

The second factor concerns the rdte of spread of in-
dustrial civilization, During the course of the last three
hundred years we have seen industrialization emerge in
Western Europe and jump the Atlantic Ocean to the
United States. More recently it has conie to dominate
Japan and the Soviet Union. Today we hear rumblings
of impending industrialization in India, in China, in
parts of Africa and in parts of South America. How
quickly can we expect this process to take place? How
rapidly can we expect the per capita demands for raw
material in these at present underdeveloped areas to
increase? And as they increase, are there sufficient
raw materials in the world to satisfy, in such areas as
India and China, demands which approach even re-
motely those which are now characteristic of the nations

of the West?

Third, we must ask how large the population of hu- -

man beings in the world is likely to become. Knowing
the per capita demands for raw materials in the various
regions of the world, by how many people must we
multiply in order to determine the total drain upon the
earth’s resources? In order to determine this we must
assess the number of people that we can feed.
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The fourth factor is concerned with the amounts of
raw materials available to man. What i a usable raw
material? Certainly during the course of the last few
decades we have seen our concepts changed drastically.
We have seen that as industrialization spreads through-
out the world the demands for raw materials will be-
come enormous, and indeed will dwarf existing demands.
As demands increase and as the world’s high-grade re-
sources dre consumed, it will become necessary for us
to process materials of lower grade. making ouir demand
for raw materials increase still firther as 4 result of
the fact that more equipment, more energy. and more
technology will be required for the processing.

What, if any, are the limits to the grades of ores
which can be processed? [s it possible for the trend
loward lower-and-lower-grade materials to be continved
indefinitely? Or is there some limit of coneentration be-
low which processing will become impossible? Since
the beginning of the present century the average grade
of copper ore in use has dropped to one-sixth the con-
centration formerly processed—that is, to about 0.8
percenit copper. Can we look toward the possibility of
processing ores which contain as little as 0.1 percent,
or perhaps as little as 0.01 percent copper?

When we examine this problem from the techriological
point of view. we see that fundamentally there is no
lower limit to the grade of an ore which can be processed
... If at some future time the average concentration of
copper in copper ore were to drop to 0.01 percent. and
if there were still an acute need for copper. there would
be little question but that the metal could be extracted
in high yield. To make this possible, two criteria must,
however, be fulfilled. First, a satisfactory process must
be developed—which means that scientists and engineers
must work on the problem in the laboratory and in the
pilot plant and conceive, develop, and test various meth-
ods for achieving the desired result. Second, energy
must be available for the processing—for the mining
and transport of vast quantities of ore, for the manu-
facture of the huge quantities of equipment which must
be used in the processing and as a driving force in the
process itself,

Potential resources

If we are given adequate supplies of energy, almost
any material in the earth’s crust can be looked upon as
a potential resource . . . The ultimate resources of energy
which are available to man are enormous—and indeed
are sufficient to power a highly industridlized world for
literally millions of years. This means that, given ade-
quate brainpower, there is little doubt that the trend
which has led us to process ores of steadily decreasing
grade can continue until we reach thé point where we
are processing the very rocks of which the earth’s crust
is made,. v

If ‘the energy consumptipn of the world were to in-
crease no further. mankind could probably maintain its
present level of productivity for an indefinitely long

ENGINEERING AND SCIENCE



period of time—even after resources of fossil fuels had
disappeared—simply by developing all potential water-
power resources and by harvesting all the world’s for-
ests on a sustained-yield basis. But if rates of energy
consumption continue to acceélerate, and reach the levels
we have seen to be probable, and if these rates are main-
tained beyond the time when our supplies of peiroleum
and coal are exhausted, it will be necessary for man to
make use of new, less conventional sources of energy.

When we survey the energy sources which are poten-
tially available, we find that forms such as earth heat,
winds, and tides can be, at best, of limited usefulness.
There are a few localities where such sources are being
tapped today, and there are others where they might be
tapped economically in the future. But when we assess
the total energy output which might eventually be devel-
oped economically from such sources it turns out to be
very small, compared to eventual world-wide demand.

Indeed, from a long-range point of view it is apparent
that we must eventually depend more and more upon
solar energy and nuclear energy. We now know that
from the technological point of view both of these can
be utilized. The question as to which will be most widely
used is a question of economics. Which will require the
least capital investment per unit of output? Which will
have the lowest operating cost? On the basis of what
we now know about the technologies of utilizing these
two forms of energy it appears that, for the generation
of mechanical power and electricity, nuclear energy
will probably be less expensive than solar by a consider-
able margin.

Solar energy

A number of systems have been devised for trans-
forming solar heat into electricity, but the capital costs
per units of capacity have in all cases been extremely
high. In hot regions the sun’s energy might be used es-
sentially to replace fossil fuels for the heating of water
in an electrical generation plant. In order to accomplish
this, the sun’s rays are captured by special flat-plate
colectors. Capilal costs might run to $20,000 per acre;
and the resultant power, depending upon the efficiency
of the system, might cost several cents per kilowatt-hour,
compared with prevailing costs of generating electricity.
~of a few mills per kilowatt-hour.

We also know that electricity can be generated by al-
lowing the sun’s radiation to fall upon semi-conductors.
This phenomenon is now being put to good use in the
Bell “solar hattery,” which can be used to generate
electricity for a variety of small-scale uses. The large-

scale ‘use of this method would, however, involve pro-

hibitively high capital costs. Other systems for the direct
conversion of solar energy into electricity present the
same difficulty. ,

One of the most efficient and least expensive means of
producing mechanical and electrical energy from solar
energy is toygrow trees in the sun, to harvest the wood,
and then to burn the wood in the firebox of a boiler.
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Or one can ferment sugar, which can be obtained in high
yield per acre by growing cane or sugar beets, and thus
obtain alcohol or a variety of combustible gases and
liquids which can be used for generating power. But in
view of the pressure on the world’s agriculture to pro-

duce food and the probability that the food shortage

will continue for a considerable time in the future, it is
unlikely that much potential agricultural land ‘will be
diverted to the production of fuels.

Power from algae

An ingenious system has recently been described for
the production of power from algae grown in a closed
system containing a high concentration of carbon dioxide.
The algae are cultured and then fermented in such a way
that methane and hydrogen are produced. These gases
are burned in a gas turbine or engine which is used to
generate electricity. The carbon dioxide which results
{from the combustion is returned to the algae culture
unit. In this way, under ideal conditions, one would have
a closed systern which would convert between 1 percent
and 3 percent of the incident solar energy into electricity.
It has been estimated that a system of this general type
could be used to produce electricity at a cost of 2.5
to 5 cents per kilowatt hour, and liquid fuels at a cost
of about $150 per ton.

Although it is doubtful that solar energy can com-
pete with nuclear energy for the large-scale generation
of power, there are areas where it will probably turn
out to be very useful on a smaller scale. We have al-
ready mentioned the solar battery. Solar water heaters
are coming into widespread use in tropical regions. An
inexpensive solar cooker has been devised in the National
Physical Laboratory in India; this could, if widely used,
bring about the savings of substantial quantities of fuel.
At the same laboratory a solar pump has been devised
which could be used for pumping water on a small scale
in isolated regions where fuels are not available.

It 1s likely that the most imporiant use for solar en-
ergy in the future, however, will be for space heating.
We now know that houses can be designed in such a way

that requirements for space heating could be mel almost

entirely by solar energy in populated regions of the
world as far north as Boston. The additional capital
costs which would be required in house construction do
not permit these techniques to be used widely at the
present time. But as the prices of conventional fuels in-
crease we will probably approach the time when most
buildings will be designed to make maximum use of
solar heat.

It is now reasonably certain that electricity can even-
tually be produced from nuclear energy at costs which
are less than 1 cent (10 mills) per killowatt-hour. How
much lower than 10 mills the cost can become, and how
rapidly, are maiters for conjecture. At the International
Conference on the Peaceful Uses of Atomic Energy, which
was held in Geneva in 1955, estimales as low as 4 mills
per kilowatt-hour were given. Forecasts of the eventual
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nuclear-power-generating costs in the United States range
from 4 to somewhat over 6 mills per kilowatt-hour. Sapir
and Van Hyning, in their study on the cutlook for nuc-
lear power in Japan, have reviewed the evidence and
made the reasonable assumption that we might have
available 10-mill nuclear power by the mid-1960s, 7-
mill power by the mid-1970s, with the cost gradually
approaching 5 mills per kilowatt-hour. These estimates
can be compared with generating costs of between 6 and
7 mills per killowatt-hour for new coal-fired units in
the United States ard about 18 mills for similar plants
in Japan.

Nuclear electricity

It is likely, then, that nuclear electricity will compete
with that generated from coal in the not too distant
future. And it seems clear that thic competition will
take place unevenly throughoiit the world.

On a per capita basis the United States has the largest
coal reserves in the world, with the result that we are
not likely to encounter a fuel shortage for many decades.
Our coal seams, however, are not uniformly distribiited
through the nation, and fiel costs increase as one moves
away from the available supply. A number of areas
which are far removed from coal fields—for example,
southern California—are 4t present able to generate
power al reasoriable prices from petroleum or natiiral
gas. There are other areas, however, where hoth coal
and petroleum are expensive and where power costs
are, as a result, considerably higher than the national
average. It is in these areas that niiclear power might
be expected to play its first major role in the United
States.

If, as seenis quite possible, we pass through a peak of
domestic petroleum production by about 1970, nuclear
power may well become important in those areas, siich
as the Far West, which lack coal but which at present
have ready access to adequate siipplies of petroleiim or
natural gas. After 1970 or 1975 the domestic importance

of nuclear power may well increase rather rapidly. If,

as seems possible, we pass through the peak of world
petroleum production in about 1990, demand for coal
will increase sharply and nuclear energy will probably
be able to compete economically on a fairly broad
front. But the production costs of coal in the United
States are so low that it seems likely that it will remain
our major fuel for a very long time.

The situation in the greater part of the world differs
considerably from that in the United States. largely be-
cause of the substantial differences in fitel costs which
prevail. In the United States we are able to pgenerate

steam electric power at coal costs which average about

$6 per ton. In Western Europe, by contrast, the cost
ranges from $13 to $20 per ton. Coal averages about
$20 per ton in the United Kingdom. Western Europe
is paying $20 per ton at the dock for large quantities
of American coal. When we take into account the fact
that more than 50 percent of the cost of generating
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electricity cin be fuel cost, we can realize that nuclear
electricity ean probably compete with coal-generated
electricity in other parts of the world long before it is
competitive on a really broad base in the United States.

When we couple the fuel cost differential with two
additional factors, the differences between the situatiori
in the United States and that in other countries becomes
even more dramatic. The first consideration is that of
foreign exchange. Those regions of the world which must
look forward to continued heavy imports of fossil
fuels, and which face balance-of-payment difficulties,
may well prefer to generate nuclear power, even when it
is more expensive than power generated from conven-
tional sources, if by so doing they minimize the drain
upon their domestic financial resources. »

The second major factor involves the striving on the
part of most nations for economic self-sufficiency. Sup-
plies of petroleum are uncertaini. A very large fraction
of the world’s potential oil reserves are in the Middle
Fast, where they are sensitive to the status of interna-
tional relationships. Many nations will prefer an assured
supply of nuclear power at relatively high but decreas-
ing prices to less expensive it uncertain supplies of
crinde oil at prices which are destined to continue in-
creasing.

The Soviet Union appears to be a rather special case
with respect to nuclear-energy needs. Although she has
vast coal resources, most of the coal lies in Siberia, while
in the European part of the country there is a fuel
shortage, Each year, apparenitly, nearly 15 million tons
of coal are shipped from Karaganda and Kazakhstan to
European Russia—a distance of some 1500 to 2000
miles. This is one of the reasons the Soviet Government
has stressed the importance of the industrialization of
Siberia. And it is one of the reasons it has announced
the establishment of a program to build five new

nuclear-electric plants in Moscow, Leningrad, and the
Urals.

Nuclear energy and the United States

It seemns clear that nuclear energy can play a major
role in many regions of the world—particularly in Eur-
ope, South America, Southeast Asia, and Japan—just
as soon as reactors are developed capable of producing
power at costs of 10 mills per kilowatt-hour, or less. It
is ironical that the United States, possessor of what is
probably the world’s most highly developed nuclear
technology, has at the moment the least need for nuclear
power, except for specialized military purposes. Ard the
prospects are that, while our need will grow, it will
grow considerably more slowly than will the needs of
many other nations. ’

On the basis of the preceding discussion, let ns now

map out a possible but reasonable patiern of world

energy consumption for the next ceniury. Barring a
world catastrophe, and assuming that industrialization
will spread throughout the world, that population will
continue to grow, and that we shall have adequate brain-
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power “to solve our prodigious technical problems as
they arise, total energy consumption will continne 1o
rise rapidly following the law of compound interest.
During the next ten to twenty years consumption of pet-
roleum will probably increase more rapidly than will
the consumption of coal, but at about 1975 the rate of
increase 1s likely to slacken, so that the total rate of
consumption will pass through 4 bhroad peak late in
this ceniury.

As the petrolenm supplies diminish, increasing em-
phasis will be placed upon the production of liguid fuels
from shales, tar sands, and coal hydrogenation. After
about 1975 it seems likely that the gap Letween coal
and petroleum as primary sources of energy willwiden
rather rapidly.

After about 1980 nuclear energy should represent a
significant proportion of world power produciion. pri-
marily as a replacement for fossil fuels in electrical
power production. Its use should spread rather rapidly.
By the end of the century nuclear energy may account
for about one-third of our total energy consumption.
During this period demand for coal will continue 1o
increase, largely because of the continually increasing
demand for liquid fuels and for a variety of complex
chemicals, By the middle of the next century it seems
likely that most of our energy needs will be satisfied by
nuclear energy, with coal reserved almost entirely for
the production of liquid fuels and chemicals.

Uranium and thorium supplies

We must now ask how long we can expect the earth’s
supplies of uranium and thorium to power an industrial
world. These elements, like coal and petroleum, are
fossil fuels; they were made when the elements were
formed, and they are not being made at the present time.
The quantities ‘'of uranium and thorium which are avail-
able 1o us are, then, finite. Nevertheless, the energy avail-
able to man in the form of wranium and thorium is
enormously greater than the energy contained in our re-
serves of coal and petroleum. This is because uranium
and thorium are found in low but significant quantities
in the common rocks of the earth’s crust.

An average piece of granite contains only abont 4
parts per million of uranium and about 12 parts per
million of thorium. These are indeed small quantities,
yet the uranium and thorium in 1 ton of average granite

_contains energy equivalent to about 50 tons of coal, Of
course, not all this energy is available, as the process of
extracting the elements from the rock necessitates a sub-
stantial ‘energy expenditure. Energy is consumed in quar-
rying, crushing, and grinding the rock, in transporting
the rock to the chemical plant, in making the chemicals
which: are used in processing, and in the manufacture of
the processing equipment. Clearly, if the energy reqnired
to extract the uranium and thorium were as great as the
energy content of the extracted material, there would
be no profit.

It has been found, however, that about one-third of
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the uranium and thorium is localized within the rock in
such a way that it can be extracted with very little ex-
penditure of energy. Thus, from 1 100 of ordinary gran-
ite, energy which is equivalent to about 15 tons of coal
van be economically extracted. This means that from
the long-range point of view man need not be confined
10 high-grade uranivin and thorium ores for his energy.
He will be able, if need be, 10 extract his energy needs
from the very rocks of the earth’s crust. And, as we saw
earlier, the same rocks can supply the variety of metals
which are necessary for the perpetuation of a highly in-
dustrialized civilization.

Fower from thermonuclear reactions

There is, in the long run, the possibility of producing
power from thermonuclear reactions—{rom fusion of
hydrogen as distinet from fission of uranium. No one as
yet sees very clearly just how this is 1o be done, but it
is nevertheless a very real possibility. 1f the technical
problems are solved, the waters of the seas will be avail-
able to man as an almost infinite source of energy. This
new energy may well be more expensive than that ob-
tained from uranium fission. Nevertheless it may well be
available for lapping when it is needed, at some distant
time,

It is interesting to speculate about the pattern of en-
ergy consumption in a bighly industrialized world, a
world in the distant future when all fossil fuels have
been consumed. let us assume that human beings learn
to regulate their numbers and that the population of the
world is eventually stabilized at about 7 billion persons.
Let us assume further that energy requirements amount
to the equivalent of 10 tons of coal per person. This
would be larger than the present per capita consumption
of energy in the United States. But it should be empha-
sized that the per capita flow of goods would be con-
siderably less than at present, for the reason that all
goods would be more expensive, in terms of energy need-
ed 1o produce them, than they are today. The total en-
ergy requirements for this society would amount to the
equivalent of 70 billion tons of coal annually, We can
assume that by theu solar energy is being used, wherever
possible, for space healing. We can assume further that
all potential h'ydroelect,ric sources have been developed
and that the world’s forests are developed and harvested
on a self-sustaining basis. Under these circumstances
about 65 percent of the total energy needs would be sat-
isfied by nuclear energy.

In conclusion, it seems clear that man has available
potential supplies of energy which are sufficient 1o sat-
isfy his needs for a very long time. However, these
sources have yet to be transformed from potential sup-
plies into actual ones. Before they can be used they
must be developed. Whether or not man will be able
to develop thenm in time is a very real question, the
answer to which will be determined, in the long run,
by many factars of a political, economic, and social
nature, '
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The silly season was under way this year

b\ the end of second term, when the sign above appeared
on the campus at exam-time, In full flower by March,

the season was thoroughly blasted in early April, when
Senior Ditch Day arrived, ahead of its time.

While the seniors enjoyed their traditional day

at the beach, lower classmen wreaked the traditional havoc
on seniors’ rooms. The presence of Life Magazine
photographers on the campus this year did nothing to
calm the fun-loving students. Mute (fortunately) evidence
of their awful energy and ingenuity may be found

on the following pages.

STUDENT LIFE

THE
SILLY
SEASON
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These industrious undergraduates
are stiffing

a senior's room

with

atvdust.

Some hapless senior
had 16 breach

this solid wall of ice
after he retiurned
from a carefree
day at the bedch.
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Many returning seniors
found their rooms re-
located. Some were
nicely set up in the
student house court-
yards (below)—while
some were in more pre-
carious locations (left).




Culturally-inclined residents of
Dabney House established a com-
ior library in Attila

Simanyt’s room.

munal s

Cement blocks wall up
one senior doorway (below),
while a skeleton. awaiting
a-relurning senior,
passes the time al

cards with a lower
classman (right, below).
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THE MONTH AT CALTECH

Gifts and Grants

CALTECH'S BOARD OF TRUSTEES reports that the Institute
received a total of $1,050,000 in gifts and grants during
the three months ending March 31, 1957. In all there
were 91 donors, including corporations, foundations, in-
dividuals and government agencies. Of the total amount,
$116,000 was for endowment, $494.000 for plant and
building purposes, and $440,000 for current operations,

The major gift added to the principal of the endow-
ment fund was $95.600 from the Marguerite Stokvis es-
tate. Major additions to the plant and building funds
were $386.250 from the Winnett Trust Foiindation for
radio astronomy and student facilities, $85,000 from the
United States Public Health Service for chemical hiology
facilities, and $21,600 from Mrs. Archibald B. Young
for the new stident health center.

‘Of the gifts for current operations, $132.675 came to
the Institute as “unrestricted money.” to be used at the
discretion of the administration and trustees. The largest
bloe of such funds ($103.000) was given hy Caltech’s
[ndustrial Associates,

JPL Contract

Cartecs and the Army signed 3 new $21,000,000
contract last month for the I[nstitute to continue opera-
tion of the Jet Propulsion Laboratory during 1957, This
was the largest annual contract ever awarded by the
Army for work at JPL. It calls for engineering research
and development in the fields of guided missiles, free
rockets, wind tunnel operations, anid materials research.

The new contract bririgs to $115,000,000 the total siim
of Army Ordnance contracts awarded to Caltech for
guided missile research, An additional 6,000,000 award
is expected later this vear.

JPL was the first government-sponsored research
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group in the United States devoted to rocket work. It
originated the first successful jet-assisted take-off units
in this country; designed and tested the first two-stage
rocket, the Bumper Wac; and developed the first long-
range supersonic guided missile, the Corporal.

JPL is now in need of more space, incidentally, and
the Army is currently trying to acquire 125 acres of
foothill property immediately back and to the west of
the present laboratory site.

New Executive Director

CuesTER M. McCLosKEY, who has been chief scientist
of the Office of Naval Research in Pasadena since 1955,
is the new executive director of Caltech’s Industrial As
sociates, He succeeds Robert V. Bartz, who has taken
position with the Institute for Defense Analyses i
Washington, D. C.

Dr. McCloskey comes to his new position with broa
experience in both industry and science, While with th
Office of Naval Research, he worked closely with ac
ministrative and research people in aircrafi, oil, chem
ical and engineering firms. A chemist by training, he ha.
done extensive research on carbohydrates, vinyl poly.
merization and propellants. He served as chief chemist
of Alexander Kerr & Company in 1946 and 1947 and
was a chemist on the staff of the O.N.R. in Pasadena
from 1948 through 1954,

Dr. McCloskey was graduated from Whittier College
in 1940. He received his MS in organic chemistry at the
State University of Jowa in 1942 and hiz PhD there in
1944. He did postdoctorate research in chemistry at Cal-
tech in 1945, and since 1953 has been a research fellow
on the Caltech staff. He will now serve as a sénior re-
search fellow in addition to his duties as’ executive
director of the Industrial Associates.
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NEW CARS AN

D NEW POLITICS

An examination of the mood and aspirations of

the American people in facing up to — and evading —

by JAMES C. DAVIES

UBLIC OPINION—the sentiments and views of ord-

inary citizens on politics——has always been a sig-
nificant factor in making public policy, even in old
monarchies and modern dictatorships. But with the
increase in political participation among all segments
of society, the range of free action of public officials in
a democracy has become somewhat narrower than in the
days before universal suffrage, mass-circulation news-
papers, radio and television.

In the past few years public opinion has created
certain new limits. I'd like to discuss these limits in the
light of public problems which, by and large, have heen
created by forces beyond the control of people and poli-
ticians in this country. In discussing this, I am concerned
not with what Americans think about Eden, Nasser, or
Nehru, but rather with the mood and aspirations of our
people in facing up to and evading the political problems
of our time. For it is the mood or basic attitude—the
_deep-seated tendency to react in particular ways to ex-
ternal events—which has so much to do with the kind
of officials we elect and the kind of policy they can
carry out. )

Let me begin an appraisal of American opinion with
a comment on some Caltech opinion 1 have been gather-
ing among undergraduates since the fall of 1953. T ask
each person at the beginning of a course to fill out a
questionnaire which contains a series of personal ques-
tions, including one as to what he wants of life in terms
-of occupation,‘income, and other things. The most char-
acteristic response expresses the desire to have a con-
genial and secure job, a good income, and a well-
adjusted married life; with- a house more or less full
of kids. k .

"The accent is on serenity, lack of trouble, and lack
of outward direction. Even in another question, asking
what the person is most worried or concerned about, the
response is rarely related to distant horizons; it reveals

Dr. James C. Davies, associate professor of political science at.

Caltech, specializes in the study of political behavior and public
opinion..
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the political problems of our time

concern ahout the draft or being individually atomized,
rather than concern about national defense, war, or
peace. The goals, the worries, the concerns tend to be
private and personal, ‘

My explanation for this privatization of worries and
aspirations among the undergraduates I have known
necessarily relates to American society in general. For
no university is an island unto itself: it is at most
peninsular in its relation to the larger community; it
is washed by the same currents, basks in the same
sunshine, and lives through the same stormy weather
as the mainland. '

In saying, then, that Caltech undergraduates are in
a mood for private concerns, I am saying that this is
the mood of the general public, whose mood is so
closely related to the character of public policy. One
aspect of the mood is good will—in the abstract to-
wards mankind; in the semi-abstract towards strangers
one sees on the streets and highways, and in TV
audiences; and lastly in close relationships with one’s
associates at work and play.

It is the temper of people to be pleasant to each
other in a way that indicates an acceptance among
the general public of the value of good human relations.
The man who repairs the car, the drugstore clerk,
the official who handles income tax problems, all are
somewhat educated to the notion of being inoffensive
and gay, presenting to the customer or applicant a
visage that is bright and free of troubled preoccupa-
tion, repressed anger, or frustration. And the customer
himself is unusually pleasant. We all expect others,
and ourselves, to present in public the mildly ecstatic
happiness of life in the movies or on the TV quiz show.

Coupled with this is the sense that one must, in all
things, he moderate and non-controversial. The content
of current motion pictures is an extreme example.
Anything that might conceivably offend any group is
hard to find: Catholics, Protestants, Jews, business-
men, members of the armed forces—everyone but the
clearly identifiable villains, such as individual bank

29



robbers, sports promoters, paranoid race-baiters, psy-
chotic Naval officers, and mad scientists—must be pre-
sented as having nothing but whimsical faults. The
implication is that there can be nothing to attack in
any categorical way, that there is nothing wrong with
society or any social group. It is not groups of people
who "are at fault, but only the inexplicably deviant
individual. And when the reasons for an individual’s
deviation are analyzed, they are apt to revolve around
the oversimple notion that, either because of inheritance,
or a conveniently traumatic childhood, even the villain
is not really responsible for his own socially inappro-
‘priate behavior.

In public affairs, the manifestation of this temper of
our times is again moderation and avoidance of any-
thing that might rock the boat as it sails serenely over
the choppy seas of prosperity and peace. On the domestic
scene, the intense and sustained controversy over eco-
nomic and social policy during the New Deal period
has been replaced by no more than serious concern
over interest rates, expansion of social security, and
‘equitable income for farmers. The McCarthy contro-
versy, as the apogee of the postwar skyrocketing of
frustration over the inability to wipe communism from
the face of the earth, probably did not end with much
increased understanding of the real and external threat
of Soviet imperialism and the utopian appeal of Marxist
doctrine to unindustralized Asia and Africa. It ended
more in the belief that we must be increasingly on our
guard to avoid encouraging controversial trouble-makers
who are violently pro- or anti-communist. Again, as is
true of the movie makers, we avoid either individual or
collective self-criticism and self-appraisal,

Private excitements

Being unable to really do without the excitement of
variety and change, we look away from politics to-
ward our personal lives for these things, And here
we are furnished with many delightful new means of
diverting ourselves. For 1957 we have the daring new
“Inner” automobile with its sculptured look. You can
get there faster, more comfortably, and perhaps even
more safely than ever before. What's more, if yon oet
a new car, your discriminating taste will mark you off
among strangers and neighbors as being a leader, a
distinct and tolerably different person——distinet because
von have a new- and different car, reflecting your belief
in moderate progress; tolerably different because your
discrimination reflects acceptance of the basic belief
that progress in America is measuied in terms of im-
proved and more abundant products of the technologi-
cally most advanced nation on earth.

At this point you very likely have made an infer-
ence either that there is something inherently pernicious
about this current American mood, or at least that [/
regard these tendencies as pernicious. Nothing could

be further from the truth. and nothing closer to the
half-truth,
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If our movies and our own actions reflect a disbelief
in the merit of promoling controversy between Protes-
tant and Catholic, military officer and enlisted man, or
between scientist and non-scientist, I must say I share
thiz disbelief. If the smile of the TV master of cere-
monies is sometimes not heartfelt, and the happy tax
clerk is internally seething at the cupidity and stupidity
of a querulous taxpayer, I would scarcely advocate
that the emcee snarl and the tax clerk bite. If the often
handsome and always more powerful 1957 cars are
harder to fit into the garage; this does not imply that
we should get back to the true merits of the Model T,
when men were men and could apply a strong right
arm to the hand crank. Nor wotld I advocate in politics
that we return to the bitterness engendered by the almost
irreconcilable inter-group conflict during the New Deal,
or to the suspicion, hatred and hysteria engendered by
McCarthyism. Unless a person likes conflict, immod-
eration, and difference for their own sakes, he must
acknowledge that these times are in most ways happier
than any we have had since 1929—a full quarter-
century ago.

Relaxed societies

In fact, the mood of moderation and turning away

from public to private concerns can be largely ex-

plained by the intense and inescapable involvement in
a wide range of long-needed domestic reforms, and in
a devastating war which could have been avoided by
our country only at the risk of losing all sense of public
morality—and perhaps of losing the material benefits
of our advanced economy as well. Human' beings, col-
lectively or individually, cannot stand unrelieved pe-
riods of great tenision and effort. Broad national societies
must relax just as individuals have to.

The difficulty is that, while we have been enjoying
an ever higher standard of living—with lornger, lower
new cars that have that sculptured, supersonic look—
other societies have been confronting us with new
politics which we. as Americans, have had far less
part in creating than we did with the growth of
Nazism in Germany.

If our carefree isolationiem of the 1920° was in
part responsible for the tragic set of events that ended
in the chaos of war, it is not so easy to demonstrate
that our recently more mature and responsible par-
ticipation in international affairs is responsible for
the growth of nationalism and the demand for the
benefits of industry and technology which have become
so strong in the Orient. [t was not America that ex-
ploited Egypt, northern or southern Africa, India, the
Fast Indies, or China. We have been relatively humane
in our brief imperialistic period, and can point with
triue pride to our cotrse of action in giving independ-
ence to the Philippines and Puerto Rico. ’

Relatively free as we are from moral responsibility
for the exploitation of underdeveloped societies in the
Near and Far East, the inescapable fact is that the
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MASONRY WALLS made of brick, stone, or concrete have
long stood the test of time. But today, they can be made
even better with a coating of silicone water repellents.
These amazing materials prevent damaging rainwater
from entering the countless tiny pores or openings in
masonry structures.

When the water freezes after penetrating, it can
cause spalling—cracks off small pieces. And, if it seeps
all the way through to the inside of a building, paint
peels . . . woodwork warps'. . . plaster stains and cracks.

Now, silicone water repellents provide the an-’

swer. Brushed or sprayed on the surface, they line—
not seal—the pores in masonry. Even heavy rain driven
by hurricane winds cannot break through this invisible

~UN10N CAREIDE Silicones
LINDE Oxygen
PYROFAX Gas
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CRAG Agricultural Chemicals
SYNTHETIC ORGANIC CHEMICALS
BAKELITE, VINYLITE, and KRENE Plastics

Keeping water out in the rain

UCC’s Trade-marked Products include
EVEREADY Flashlights and Batteries
PRESTONE Anti-Freeze

NATIONAL Carbons UNION Calcium Carbide

raincoat . . . yet, because the pores are not sealed, mois-
ture from within can evaporate freely.

The people of Union Carbide produce silicones
for other uses, too. ..automobile and furniture polishes,
lubricants, electrical insulation, and new rubber-like
products . . . all of which help bring more and better
things for all of us. '

STUDENTS AND STUDENT ADVISERS: Learn more about career
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS,
G ASES, and PLaSTICS. Write for “Products and Processes” booklet C-2.

UnionNn CARBIDE

AND CARBON CORPORATION

30 EAST 42ND STREET [I[§ ~NEW YORK 17, N.Y.
In Canada: UN10N CARBIDE CANADA LIMITED, Toronto

ELECTROMET Alloys and Metals
HAYNES STELLITE Alloys * Dynel Textile Fibers
PREST-O-LITE Acetylene

3



New Politics . . . conmnuep L

Orient, in all its parts, is at last no longer a Gulliver,
tied down while asleep by Lilliputian armies and civil
servants and entrepreneurs from the West. The metaphor
is more apt than one might think, from the majestic
and powerful standpoinit of Western civilization. The
world’s population is now over 2.6 billion, out of which
almost two-thirds (1.7 billion) live in either Asia or
Africa.

Poor neighbors

At present, the peoples of Asia and Africa are like
the poor and prolific neighbors down the street who
thus far have done little more than demand of other
neighbors of ours that they stop picking fruit off Asian
or African trees, stop freely digging wells in the back-
yard, and stop acting as though they had a perpetual
right to collect fees from every traveler who takes a
short-cut across the lot. But many of these poor and
prolific neighbors have proud family histories which,
they are now reminded, contain glorious chapters of
aricient and established culture—including military and
imperialistic greatness that made even the Western
world tremble in terror before the brave armies of
Genghis Khan.

They are also constantly reminded of the more re-
cent history of their exploitation by the West. The
Chinese recall that in 1842, at the end of the Opium
War, they had to give Hong Kong to Britair, pay an
indemnity for opium the -Chinese had destroyed, and
later to legalize the importation of opium so that
Chinese could lapse into further doped slumber, to
the profit of supposedly Christian and unmistakably
Western traders. Chinese also recall the Boxer Rebel-
lion which left their country even more prostrate be-
fore Western exploitation at the turn of the century,
and humbled them with periodic reminders in the form

of indemnity payments, programmed for a third of a -

billion dollars, to pay for Western property destroyed,
not in the West but in China.

Indians are reminded that England started to colon-
ize their subcontinetit aboiit the same time that America
was being settled, at the beginning of the 17th century,
and that India completely lost its independence just
when America was gaining its own, at the end of
the 18th.

Those Asiatic and African nations that have thrown
off the imperial yoke see themselves in a position much
like that of the United States of 175 years ago. The
comparison for them is both more idealistic and real-
istic than we might imagine. During the 1948 Indo-
nesian revolution, which ended in its independence
" from the Netherlands, a streetcar in Djakarta carried
the inscription, “All people are created equal.” And
in his 1956 visit to the United States, President Soe-
karno made a pilgrimage to Monticello to see the
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home of Thomas Jefferson, the author of the inscrip-
tion on the Djakarta streetcar.

My madin concern here is not the current mood and
opinions of people in Asia and Africa but those of
people in America. Mention of the renaissance in the
Near and Far East is relevant though, because only -at
great risk can we escape active involvement in events
occurring outside Western civilization. The irony of
Marxist dogma describing the increased exploitation
of the working masses by capitalists is that it has taken
firmest hold in countries that have experienced mostly
non-industrial exploitation. What this reflects is that
Africa and thé Orient are looking abroad for help
in extracting themselves from the poverty and inertia
of ancient feudalism and modern colonialism. They
are looking with enthusiasm ‘toward the dogmatically
simple and seemingly humane Soviet and Chinese pro-
posals, and Soviet and Chinese Communist leaders are
eyeing the uncommitted Orient and Africa with even
greater enthusiasm.

Party leaders

- So we are confronted with a vast, almost world-wide.
two-party system in which we are leaders of the party
which refuses to lead. The two-party competition is
not the black-and-white one of communism against
anti-communism; it involves the difference between
a system which believes in making changes with the
active political consent and participation of the people,
and oné which makes changes without such consent.

It should be apparent that T see the major problem
of new politics as being the relation between us and
the underdeveloped nations with their dark-skinned
peoples. The reason I regard this as more portentous
than the problem of atomic warfare is that 1 do not
believe that the leaders of any country will venture
upon an atomic war which can end only in destruction
of both combatants. Even Hitler, who seems to have
been a psychopath by any standards. did not initiate
the use of lethal gas. which he recognized as being so
mutitally deadly a prospect. T carinot see either the
Russians or ourselves getting so desperate as to resort
to nuclear weapons to decide a conflict which they
and we know would produce victory ot survival for
no one. Wars of considerable intensity may very well
occur, but at present it seems most unlikely that they
will be wars fought in large theaters, and involving
an utter commitment of the full armed potential of
any great nation, '

If this appraisal makes sense, it means then that
the conflict will be more political than military. Tt
means a struggle over the means by which the under-
developed nations will achieve the industrialization. the
decent standard of living, and the self-respect which

CONTINUED ON PAGE 35
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The USS Nautiius prototype was the first successful application
of nuclear power. In 1957 the nation’s first

full-scale commercial generating plant at Shippingport will
have its turbines powered by a Westinghouse reactor.

The success of the nuclear power reactor is now an historical
milestone . .. but the application of nuclear power is

still in the pioneering stages. Much applied research remains

" to be done before the vast potentialities of nuclear

energy can be utilized to the fullest extent. :

At Bettis Plant, operated by Westinghouse for the United States
Atomic Energy Commission, nuclear power reactors are

being designed and developed. Here scientists and engineers
are continuing to investigate new areas for progress

in all phases of reactor theory, design, and application. Here
opportunities for original work in a variety of fields

present a creative environment for your professional growth.
Bettis Plant offers a challenge to physicists, mathematicians,
metallurgists, and mechanical, chemical, or electrical

engineers interested in a career with the leader in the nuclear
power industry. If you are an outstanding scientist or

engineer interested in advanced degree study, send immediately
for a descriptive brochure which outlines the details

of our unique doctoral fellowship program.

Be sure to specify your specific field.

Piease address resumes to: Mr. M. J. Downey,

Westinghouse
BETTIS CPLANT

Dept. AM-24, P.O. Box 1468, Pittsburgh 30, Pa.
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New Politics . . . contnue

they are determined to get by whatever means.

If the goal is reached by governments which become
increasingly democratic—responsible and responsive
to the basic policy choices of the ordinary citizen—
the prospects for international peace, friendship, and
stability are very great. This is so, it seems to me, be-
cause no general public in any nation has given prior
approval to the launching of a large aggressive war
by its leaders in government.

If, on the other hand, the goal is reached by irre-
sponsible, undemocratic governments, the prospects of
peace, friendship, and stability are remote. This does
not mean that the ensuing wars would be atomic, but
that they nonetheless could involve substantial com-
mitment of armed forces hy all participants in Korea-
like theaters.

Even in the absence of widespread war, the pros-
pect is not bright if we remain aloof in the two-party
political struggle. We have become increasingly de-
pendent on overseas sources for the maintenance of
the industrial productivity and high living staridard
which are too exclusively the mark of American accom-
plishment. If the underdeveloped countries achieve eco-
nomic well-being, can we really expect them not to
establish quotas and outright embargoes on raw ma-

CREATIVE ENGINEERING CAREERS

* terials which will become as necessary to theéir economic

goals as they are to our own? This does not seem
likely, when the needs of two-thirds of the world’s
population become really competitive with our own,
and when these peoples a generation hence have no
reason to be grateful for aid that was circumscribed
by the conditions of the cold war. And mutual defense
pacts with nations too poor to afford armies are not
an international trade commodity that encourages eco-
nomic give and take.

The fact is that our own domestic welfare—including
the new inner automobiles with that sculptured, super-
sonic look—is "inescapably tied up with our relations
with Asia and Africa over the next generation. I think
it is true, as Lincoln would have said, that the world
cannot long remain half-slave, half-free. I think it is
also true that the world cannot long remain half-im-
poverished, half-prosperous.

And all of this brings us back to the mood of the
American public—of which you and [ are members—
and what this portends for the future. In international
affairs we appear to be as preoccupied with gadgetry
as we are at home. Just as we see the good life being
implemented by better detergents and better cars, so

CONTINUED ON PAGE 38

THE INDUSTRY
The automatic temperature, humidity and air corditioning
control field is one of today’s leading growth industries.
Continued rapid expansion in the years ahead is inevitable
in this age of air conditioned buildings and mounting con-
struction activity. That means abundant opportunity for
you to grow —and prosper, too!

THE WORK

For graduates in any branch of engineering, with or without
experience, Johnson has immediate openings in sales engi-
neering, product design and development, research, produc-
tion and application engineering. All involve assignments of
responsibility and offer unlimited possibilities for personal
developmerit and advancemerit.

Strictly an engineer’s company, we deal entirely with in-
dividually designed control systems. You'll find vourself
working with the nation’s top architects, eonsulting engi-
neers, contractors and building owners.

THE COMPANY

Johnson established the automatic temperature control in-
dustry when we developed the room thermostat over 70
years ago. Johnson is the only nationwide organization
devotaed exclusively to planning, manufacturing and instal-
lingte automatic temperafure and air conditioning control
aystems,
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Here's Your Opportunity for Long-Term Success
in the Fast-Growing Automatic Control Industry

As the industry’s specialists, with 100 fully staffed branch
offices, we've done the control systems for most of the
nation’s better buildings=skyscrapers, schools, industrial
plants, hotels, hospitals and other large buildings. The
work iz diversified, exacting, with plenty of challenge for
your engineering ability.

THE REWARDS

At Johnson, you'll be able to realize your full potential as
an engineetr, in the work of your choice. You'll enjoy ready
recognition of your accomplishments. Your work will be
sufficiently important for vou to retain your identity as an
individual always. Salaries, insurance, pension plan and
other company-paid benefits are attractive,

Qur **Job Oppuriunities Booklet” containg details of our eperation and

shows where you'd fit in. For your copy, write J. H. Mason, Johnson
Service Company; Milwauvkee 1, Wisconsin,

JOHNSON » CONTROL

SINCE 1885
PLANKNING ¢ MANUFACTURING = INSTALLING
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The Electronic Classroom-RCA adds a new
world of sight and sound to the ‘3 R’s"’

"Today’s classroom is no longer
bounded by books and blackboards.
For our children, school is big as the
world of sight and sound itself.

RCA has sent the electron to school
—in TV sets, radios, “Victrolas,”® rec-
ords, tape recorders, film projectors.
And with all this, valued help for
teachers who must make fullest use of
our overcrowded classrooms. .

Picture a civics class listening to a
vital debate in the UN . . . a young-
ster improving his diction with the
help of a tape recorder... kindergart-
mers dancing to folk music of a faraway

APRIL, 1957

country...internes watching an opera-
tion close-up on closed-circuit TV. ., .
The applications are endless.

Through its leadership in electronics,
RCA contributes a great deal to the
success of this new and broader kind of
education. In fact, helping our on-
coming generation to see, to hear...to
understand ...is one of the most im-
portant jobs we do. TME(S) ®

WHERE TO, MR. ENGINEER?
RCA offers careers in research, de-
velopment, design and manufac-
turing for engineers with Bachelor
or advanced degrees in E. E., M. E.
or Physics, For full information,
write: Mr. R. Haklisch, Manager,
College Relations, Radio Corpora-
tion of America, Camden 2, N. J.

RADIO CORPORATION OF AMERICA

Electronics for Living
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New Politics . . . conmuen

we judge our foreign policy to be sound if we main-
tain technical superiority to the Soviet Union in the
means of waging total war instantaneously, and from
a safe distance, by means of guided missiles. Better
gadgetry is indeed a necessary pre-condition of both
the good life at home and peace among nations, but
better gadgetry is neither the good life nor the suf-
ficient condition of a good foreign policy.

To supplement our trust in total weapons, we assure
ourselves by comfortable-sounding slogans. If one says
or hears: “We shall always adhere to the principles
of the UN,” or “We have no territorial ambitions,”
or “We shall never abandon our allies,” or “America
is the friend of the oppressed everywhere.” or “Pray
for peace” (which appears on postage stamp cancella-
tions), he is prone to think foreign affairs are under
adequate human and divine guidance—and forgets the
disturbing slogan: “By their deeds ye shall know them.”

The public mood of moderation in all things, and
a generalized good will toward all men, shows dangerous
signs of having become a vacuous comiplacency that is
incapable of the dynamism and involvement necessary
to insure that the world can become, or even remain.
a place of peace and good will. We seem, in our escape
from public to private concerns, to have lost a clear

~ understanding that ignoring the former endangers the

latter. It is the arcient irony of having to dirty one’s
hands to get the dishes clean. We cannot enjoy a
decent, private, non-political pursuit of happiness with-
out involving ourselves in politics,

The truth of this is apparent, [ suppose, to everyone
who has had his personal life interfered with by a
period of military service. It is harder to understand,
but no less true, that econcern with public affairs—
particularly our relations with “dark™ Asia or “darkest”
Africa—is inexorably linked to our standard of living,
our values of individual freedom and dignity, and to all
that is wrapped in the parcel labelled the good life.

Comparisons inevitably come to mind of our present
times with the insouciance of the isolationist 1920’s.
The comparison is limited by the clear fact that we
are in general now committed to a position of responsi-
bility in international affairs. The group in Congress
that is like the LaFollettes and Borahs of the 1920’s is
now restricted not to being against international irivolve-
ment, but to opposing more than minimal involvement
in the UN, NATO, and foreign aid. But the fact that
the 1950°s are different from, and much more mature
and resporisible than the 1920’s, does not mean that

CONTINUED ON PAGE 42

EXPERIEKCE

CRESCENT

Insviated Wires and Cables

CRESCENT INSULATED WIRE & CABLE CO.

TRENTON, N.J. : ‘

Pictured here are just a
few of the many wires
and cahbhles made by
CRESCENT. They have an
enviable reputation for
quality and endurance.
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How to make the most
of your engineering career
ONE OF A SERIES

go where
engineers are free to do
creative Work oo e ing tains

engineers most, surveys
show, is getting burdened with dull, routine
chores. This takes the fun out of
engineering, and slows you down.

You'll be ahead, therefore, if you select
a company that helps you avoid this
kind of carecr impediment,

Take Boging, for instance. Boeing frees
engineers for creative assignments by
hiring engineering aides and draftsmen
to handle routine jobs. Boging engineers
concentrate on engineering.

Another point: you’ll find excitement
aplenty at Boeing, working with men who
are literally writing the book in the field

of long-range jet-powered aircraft.

You'll work on such projects as advanced
civil and military jet airplanes, the
supersonic BOMARC guided missile weapon
system, and top-secret research programs.

Boeing’s rapid, steady growth assures
constant opportunities for advancement—
and career stability. You’ll enjoy a high
starting salary, and benefits that include
retirement plans and a company-paid
graduate study program. There are long-range
Boeing openings for engineers and scientists
of ALL iypes, and for mathematicians

and physicists. It’ll pay you to look

into these opportunities now /

NOW is the time to start planning ahead.
Consult your Placement Olffice, or write:

JOHN C. SANDERS
Engineering Personnel Administrator
Boeing Airplane Co., Seattle 24, Washington

FRED B. WALLACE,
Chief Personnel Engineer
Boeing Airplane Co., Wichita 1, Kansas

BOEING

Aviation leadership since 1916

Seattle ,Washington Wichita, Kansas Melbourne, Florida
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“Western Electrie
hclpmg me get
my master
degree”

Y,

JOHN MORAN, who joined Western Electric’s engineering staff a1 the Kearny Works recently, is now studying for his.M.5.M.E. under the new
Tuition Refiind Plan. Western Electric expects to refund the tuition for John's graduote study at the Newark Callege of Engineéring this year.
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Western Electric’s new TUITION REFUND PLAN

can help 'yOu continue your studies while

launching an exciting career

Under the new plan, Western Electric will refund
tuition costs for after-hours study at graduate or
undergraduate level, up to a maximum of $250 for
each school year.

Say, for example, that you decide on a career at
Western Electric in one of many rewarding phases
of telephony —electronics, development engineer-
ing, design, manufacturing production, plant engi-
neering, or some other. You may be eligible for
financial assistance to help defray the cost of grad-
uate or other study from the very first day. Choose
engineering, science or any course that is appro-
priate to your job or that adds to your ability to
accept greater responsibility, and the Company
will refund to you up to $250 a year for tuition.
(Youll note from the map on this page that
Western Electric’s work locations are well situated
in terms of major population areas. That means that
many of the nation’s best schools are close by.)

Plus values, like the new Tuition Refund Plan,

give Western Electrie engineers many opportuni-
ties that otherc never have. There’s specialized
training both in the classroom and on the job...
a formal program of advanced engineering study
that includes full-time, off-job courses of up to 10
weeks’ duration . .. a retirement and benefit pro-
gram that’s one of the best known and most liberal
in industry ... low-cost life insurance that would
appeal to any man with his eye on the future. And
of paramount importance is the chance to work
alongside top men in the field of communications.

There’s a good deal more for which there isn’t
space here. Why not write us or contact your place-
ment office to schedule an interview when Bell
System representatives visit your campus.

i

MANUFACTURING AND SUPPLY

UNIT OF THE BELL SYSTEM

APRIL, 1957

As one of us, you'd help engineer the manufac-
ture, distribution or installation of the equipment
needed for the nation-wide communications net-
work of 49 million Bell telephones.

Here—where transistors were first developed for
production; where repeaters for the new transat-
lantic telephone cable were tailor-made—there’s a
constant need for new products and new processes.
Two-thirds of the equipment we make today for

the Bell telephone companies is of types developed
since World War II.

Besides telephone work, Western Electric—over
the years — has been responsible for a continuous
flow of defense jobs for the government such as the
Nike guided missile system and the DEW Line.

There’s plenty of room for advancement. .,
whatever your field of specialization. So—whether
you’d be helping with our telephone job, or work-
ing on a major defense project like guided missile
systems—with Western Electric you can expect to
grow!

For our College Tuition Refund Plan booklet
and additional information about Western Electric
write: College Relations, Room 1030, Western Elec-
tric Company, 195 Broadway, New York 7, N. Y.

Western Electric has major manufacturing plants located at
Chicago, Ill., Kearny, N. ]., Baltimore, Md., Indianapolis, Ind.,
Allentown, Pa., Winston-Salem, N. C., Buffalo, N. Y., North
Andover, Mass. Distribution Centers in 30 cities. Installation
headquarters in 16 cities. General headquarters: 195 Broadiway,
New York, N.Y. Also Teletype Corporation, Chicago 14, Illinois.
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New Politics . . . conmnuep

we are mature or responsible enough to meet the un-
precedented problems we now face. Then the major
problems focussed around Western, Central, and East-
ern Europe. Now our major problems have moved in
giant strides eastward and southward around the world.

Over 1,000 years ago in China, the Middle Kingdom
and the T’ang Dynasty were regarded, with much reason,
by intelligent Chinese as being the center of world
civilization. As one recent writer put it:

“They were already old and tired and disillu-
sioned, weary with the weariness of those who
had experienced all, mellowed with the sadness
of those who knew the vanity of all things earthly,
those for whom all questions have been answered,
who have found their state of poise in the scheme
of things and know there can be no other, who
still have longings but no aspirations.”

The vitality, or at least self-admiration, of Chinese
civilization was not quite played out. Some 800 vears
later King George III of England sent a trade mission
to China, more in search of tea than sympathy. The
mission returned to England with a sympathetic message
from the Fmperor. He complimented George I for

" "his “humble desire to partake of the benefits of our

civilization,” and ended with: “It behooves you, O King,
to display even greater devotion and loyalty in . the
future, so that by perpetual submission to our Throne
you may secure peace and prosperity. Tremblingly obey
and show no negligence.” How different from the
Emperor’s message to England is our current attitude
toward the Near and Far East? :

I am ill-disposed to assume that death, as it must
to all men, must come to Western and American
civilization. The undiminished vitality of the Roman
Catholic Church, which has but a few centuries to go
in its second thousand years, suggests that those institu-
tions and values in Western culture that we prize so
highly need not be submerged in a sea of squalid
Orwellian despotism imposed by either our own gov-
ernment or by rulers of the dynamic Far East. But in a
society where government is responsible to the general
public, the responsibility for thinking anew and plan-
ning anew is ours. and we are escaping from that respon-
sibility into the poor and brittle shelter of our prosper-
ous private lives. And in doing so, we have established
limits to our foreign policy which are dangerously nar-
row for the slowly mounting crises coming our way from
various lands of the rising sun.

SIT BACK AND RELAX

Let Calmac Manufacturing Company
Warry About
Your Metal Parts and Products

We have the most modern focilities and most
complete plant to give you the maximum of
service, whether it is a small part, a large part,
or a product from your ideas to the shipped article
direct to your customers, under your name, from
our plant.

CALMEC MANUFACTURING CO.
Robert A. Mclntyre, M.S. 38 KlImball 6204
5825 District Blvd. Los Angeles 22, Calif.

WANTED:

Greative Mechanical Engineer

to work with a long established pro-
fessional engineer on the design of
special machines and products.

Lots of calculations, board work and
checking. Excellent job for engineer
who likes to work and improve his
competence. Every job is different
and in a new field of private in-

dustry.

J. SCOTT GASSAWAV

MECHANICAL ENGINEERS

8320 Melrose Avenue
los Angeles 46, California -
Olive 3-320%

~
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To the engineer who intends
to blaze nsw- trails...

}Great engineering advances are now
taking place in America, and The
Garrett Corporation is playing a
vital part in making them possible.

Reason for our important role is
the forward looking approach of our
engineers, who develop new solutions
for industry as needed. If stimulat-
ing assignments and recognition for
achievement is what you're looking
for, you’ll enjoy working with us,

THE (1.1

‘.',
PN ‘

Six inch lang compressor-turbine assembly in a midget
AiResearch air expansion refrigeration unit which
operates at 100,000 r.p.m., can drap temperature more
than 600% F.iw wsecond,

And if you like pleasant living, too,
our plants are located in the most
desirable areas in America. Also,
financial assistance and encourage-
ment will help you continue your
education in the graduate schools of
fine neighboring universities.

All modern U.S. and many foreign
aircraft are Garrett equipped. We
have pioneered such fields as refrig-
eration systems, pneumatic valves

CORPORATION

and controls, temperature controls,
cabin air compressors, turhine
motors, gas turbine engines, cabin
pressure controls, heat transfer,
electro-mechanical equipment, elec-
trouic computers and controls,

We are seeking engineers in all
categories to help us advance our
knowledge in these and other fields.
Send resume of education and expe-
rience today to: Mr, G. D. Bradley

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA

DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES + AIRESEARCH MANUFACTURING, PHOENIX ¢« AIRSUPPLY
AIRESEARCH INDUSTRIAL » REX s AERO ENGINEERING » AIR CRUISERS » AIRESEARCH AVIATION SERVICE
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The never-ending search for oil takes men to
strange places—even to ocean floors.

Here Mobil scientists, the first company team of -
research geologists trained as skin divers, probe
the bottom of the Gulf of Mexico.

From their findings have come clues which may
lead to the location of new oil reserves to strength-
efi the Free World—to guarantee you a continu-
ous and abundant flow of the thousands of
products made from petroleum to enrich your life.

Geology is but one of many professions repre-
sented on the world-wide roster of Mobil per-
sonnel: We also employ nuiclear physicists, math-
ematicians, chemists and engineers of every type,
marketing ahalysts, marketers . . . people pre-
pared to handle more than 100 different positions.

If you qualify, the Mobil companies offer you an
opportunity to build a career through training
that will utilize your talents to the fullest . . .
constantly challenge your ingenuity . . . reward
you with a lifetime of richly satisfying work.

For more information about your opportunity
with the world’s most experienced oil company,
see your College Placement Officer.

SOCONY MOBIL OIL CO., INC.

NEW YORK 17, N. Y.

Leader in lubrication for 91 years

AFFILIATES:

General Petroleum Corp., Los Angeles 54, Californid
Magnolia Petroleum Company, Dallas 21, Texads
Mobil Oil of Candda Ltd., Calgary, Alberta, Canada

Mobil Dverseas Oil Company, New Yerk 17, N. Y.

Hobil Producing Company, Bilfings, Montana
Socony Mobil Oil Company de Yenezuela
and other foreign producing companies

ENGINEERING AND SCIENCE




“What do you
need for a

Frank W. Fink, V.P., Chief Engineer

successful engineering career?”

Your future is brighter at Ryan hecause of this unique combination of advantages:

DIVERSIFICATION — Ryan is in all fields of aviation —
Airframe — Propulsion — Electronics. 80 percent of Ryan
engineering is challenging design work in Jet VTO —
Global Navigation — Jet Drones — Missile Guidance — New
Planes — Missiles —Jet Engine Metallurgy and Rocket
Combhustion.

S SIZE — With 950 in the Engineering Division, Ryan is
Jet Aircraft big enough to be diversified — small enough to be
closely knit. You will get stimulating, broad experience
— never feel “lost in the shuffle.”

STABILITY — In 34 years, Ryan has designed and pro-
duced 2b different aircraft, missiles, drones and pio-
neered in jet propulsion — afterburning — CW Radar.

GROWTH — Ryan Engineering Division has tripled in
three years. Ryan leads in Jet VT'O —Automatic Naviga-
tion — other fast-growing fields.

g
9

rone Mlssﬂes

CLIMATE —You will enjoy sunny, clear-sky San Diego
where living is unlimited — where the world’s best climate
lets you swim, yacht, ski, golf, fly the year 'round. Where
beaches, mountains, parks are minutes away.

Ryan needs all types of Aeronautical and Electronics Engineers,
Designers, Analysts, Specialists. Invest in your future. Act now by
sending in the coupon below. All replies are strictly confidential.

||- Mr. James Kerns |
| Engineering Division, Ryan Aeronautical Company |
| 2745 Harbor Drive, San Diego 12, California |
} Dear Sir: }
] Please send me your free illustrated engineering brochure. |
| 1
i I
| |
| |
I I

Name

Address

Jet Engines

RYAN AERONAUTICAL COMPANY
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R. OPPENHEIMER was sitting in a large over-

stuffed chair in the Tolman study when a student
asked him if he thotight a classical educatiori was of
more value than an engineering or scientific one. He
relighted his pipe with a match from his seemingly end-
less supply hefore he answered. “There are many types
of men, and many paths to manhood.”

After Dr. Oppenheimer’s visit had ended, I thought
back over this answer—and the men we had met through
the YMCA’s Leaders of America program: Dr. Oppen-
heimer, Ralph Bunche, Williami O. Douglas, and Paul
Hoffman. Each is eminerntly successful in his work. each
was friendly and eager to cooperate during his visit to
Caltech, yet each was completely different from the oth-
ers. Indeed, the value and appeal of the Leaders program
seems to be in discovering each man’s personality. A
an’s ideas can be foiind in his works, but the program
enables us to learn aboul the man in the best wav pos-
sible-—by meeting him.

When we met Paul Hoffirian, the first guest of the
program, he seemed shorter than he looks in pictures—
and much friendliet than he appears in his Bachrach
portrait. For 12 hours a day, for four days, he met with
students in small groups, spoke before large groups,

Y President Baird Brandow,
Student Body President Dick Kirk,
and Dr. Oppenheimer—

after his formal talk to undergraduates.

PATHS T0O MANHOOD

Some notes on Caltech’s Leaders of America

talked, answered questions, asked questions, joked, and
laughed. In spite of this strenuous pace, his warmth in-
creased as his visit progressed.

We met Justice Doug]as and his wife as they hurried
through dinner at the Athehaeum before rushing to
Dabney Hall for the Justice’s first public appearance.
His weather-beaten baby face came as something of a
surprise, but his relaxed friendly manter seemed alto-
gether natural. He appeared to enjoy talking with stu-
dents about his broad background and his varied experi-
ences. He was as interested in learning from students as
he was in educating them.

Dr. Bunche had the understanding and relaxed poise
that comes from many years of working with people.
Perhaps more than any of our other guests, he welcomed
disagreement. He thrived on ironing out differences of
opinion. and as the discussion became more heated he
seemied calmer, He had a ready sense of humor that he
often ised to bring his audience closer. In moments of
tepose, away from groups of people. he lLiecame more

serious and, at times. seemed to be deeply tired.
My roommate and T got up at 4:45 in the morning to
meet Dr. Oppenheimer at International -Airport; and his

COMNTIMUED ON PAGE 50




How %o keep a
portable airport reoil

This portable semi-trailer is used to haul and
launch jet fighters and missiles. One problem
engineers faced in designing it was making sure
the wheels and axles could take the heavy radial
and thrust loads. Thar's why they ended up spe-
cifying Timken® tapered roller bearings.

g

O .

radial and

the load is carried along a

carrying capacity. And they

Tapered design lets
Timken"bearings take both

thrust loads

g Because of their tapered design, Timken bearings can take
radial or thrust loads or any combination. And because

full line of contact berween

rollers and races, Timken bearings have exira load-

practically eliminate friction.

Want to learn more about bearings

or job opportunities?

Some of the engineering problems
you’ll face after graduation will in-
volve bearing applications. For help
inlearning more about bearings, write
for the 270-page General Informa-
tion Manual on Timken bearings.

And for information about the
excellent job opportunities at the
Timken Company, write for a copy of
“Career Opportunities at the Timken
Company’. The Timken Roller
Bearing Company, Canton 6, Ohio,

TRADE-MAI#K REG. U, 8. PAT. OFF.

TAPERED ROLLER BEARINGS

© TIMKEN

HOT JUST A BALL O NOT JUST A ROLLER @ THE TIMKEN TAPERED ROLLER e

BEARING TAXES RADIAL §) AND THRUST -D- LOADS OR ANY GOMBINATION ¢
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CAREERS WITH BECHTEL

PORTER THOMPSON, Assistant Chief Engineer, Refinery Division

MECHANICAL ENGINEERING

One of a series of interviews in which

Bechtel Corporation executives discuss

career opportunities for college men.

QUESTION: Mr. Thompson, some en-
gineering graduates seem to believe
their first jobs might include little
more than filing papers. Would that
be true at Bechtel?

TaoMPsON: It would not. When the
young man joins the Refinery Divi-
sion, if he is a structural engineer he
starts immediately to do structural de«
sign work, under proper supervision.
An electrical engineer would join our
electrical group, working on electri-
cal systems for refineries, doing some
design work, taking off materials and
working on instrumentation.

QUESTION: What about mechanical
engineers?

TrOMPSON: Mechanical and chemi-
cal engineers may either go right into
the process department, where they
would do calculations, or into the
project group where they would do
routine designing and write specifica-
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tions for pumps, exchangers, vessels,
piping, instrumentation, insulation,
etc.

QuEsTION: There’s certainly no sign
of “paper shuffling,” is there ?

TrHOMPSON: No. The training period
is interesting right from the start.
After a few months, we like to send
the young engineer out into the field
so he can see the end result of what
he has been doing,

QUuUESTION: What has been your
experience as to the length of time
required to train a man?

THOMPSON: That will vary according
to the man, so it’s impossible to gen-
eralize. The young man will have
some responsibility right from the
start, but it may well be a matter of
several years before he can actually
take full responsibility for runnirng
a job.

QUESTION: Assuming he handles his
first assignments satisfactorily, what
would be his first major step upward?

THOMPSON: After from 6 to 9 months
his first respotisible assignment might
be on a project in connection with
handling pumps. On his next project
assignment he might have the re-
sponsibility for handling pumps and
exchangers. He would likely be
assigned some other responsibility on
each succeeding project. In that way
he would get a good grasp of all types
of work and eventually be capable
of taking overall charge of a project.

QUESTION: Suppose he is in the
structural phase; would there be any
difference in his “‘busic training” ?

THOMPSON: No. He would still have
to serve his apprenticeship, moving
gradually into more and more com-
plex design work as he gains, a little
at 4 time, the knowledge and experi-
ence which qualify him to handle the
overall job.

Bechtel Corporation (and its Bechtel
foreign subsidiaries) designs, engineers
and constructs petroleum refineries,
petrochemical and chemical plants;
thermal, hydro and nuclear electric
generating plants; pipelines for oil and
natural gas transmission. Its large and
diversified engineering organization
offers opportunities for careers in many
branches and specialties of engineering
—Mechanical...Electrical...Structural
...Chemiical ... Hydraulic.

Write for new brochures showing the
wide variety of projects Bechtel builds
throughout the world.

Address: John F. O'Connell,
Vice President, Fndustrial Relations

220 Bush Street, San Francisco 4, Calif.

BECHTEL"
CORPORATION

SAN FRANCISCO -
Los Angeles «+ New York + Houston
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Have you heard about linear progranuning? It's a new
ool of Management Science—a mathematical technique
devised to help management make decisions more quickly
and accurately than ever before.

Suppoase, for example, you are a manager faced with
a veritable jungle of figures—schedules, machine loads,
cost inventories. A decision based on these must be made.
Once youwould have had to be satisfied with an educated
“guesstimate,” or perhaps recourse to trial and error.
But now, with linear programming and electronic com-
putation, you can get not merely “an” answer, but the
best possible answer—and get it fast,

The computer’s the key

Key to the success of linear programming is an electronic
computer—IBM’s 704. Its tremendous calculating speed
and data capacity solve complex management problems
often in a matter of minutes.

If you are preparing for an engineering career, or are
majoring in math or physics, perhaps you would enjoy
helping IBM create electronic computers such as the 704,
The potential of this phase of electronics presents ane of
the brightest chances today for a rewarding career. Why
not ask your Placement Director for a copy of IBM’s
brochure? Or write direct to our Manager of Engineering
Recruitment:

R. A. Whitehorne, Room 3304,
International Business Machines Corporation
590 Madison Avenue, New York 22, N.Y.

INTERNATIONAL
BUSINESS MACHINES
CORPORATION

APRIL, 1957

Transportation costs cut: Shippers use linear programming
and the IBM 704 to map ‘most economical routes. One
reparts a 50% yearly cost reduction.

More profit per plant: Manufacturers use electronic com-
putation to determine which combination of machines and
products means minimized costs, maximized profits,
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NEEDED:

Imagineers

with a
sense of

adventure

WRITE for your copy of A Career for You

Aluminum is where the excitement is. New uses, new designs,
more metal being produeed than ever before. Tomorrow will
be even better. Mayhe you’ve seen Alcoa’s Forecast ads in
Time, Saturday Evening Post, The New Yorker.

The men who will make this forecast come true are in
college today. Perhaps it’s the man who sits next to you in
Advanced Phys Met or Machine Analysis or Heat Power
Design or Chem Engineering Kinetics or Marketing or Cost
Accounting. Or maybe it’s you.

‘If you have that extra spark of imagination . . . creativity
. . . adventurousness . . . take the first step: see your Place-
ment Director or write for your copy of Alcoa’s Career
Guide. It tells an exciting story . . . of the future of the
young Imagineers who join up with the men who built the
aluminum business. :

' % THE ALCOA HOUR
’,-‘k TELEVISION'S FINEST LIVE DRAMA

Q ALTERNATE SUNDAY EVENINGS

'APRIL, 1957 :

With Alcoa

Aluminum Company of America
1825 Alcoa Building
Pittsburgh 19, Pennsylvania

Please send me a topy of A Career for You With
Alcoa.

NAME

ADDRESS.

CITY AND STATE.

COLLEGE

DEGREE.

DATE OF GRADUATION

5



ponene19th CENTURY

s

this cumbersome machine
set the pace in large pumping units

EYPICAL of the massive pumping units that pre-
vailed during the late years of the nineteenth century,
this machine supplied water to a New England munici-
pality. Of formidable appearance, it was considered
the sensation of its day.
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TODAYz’t’s the modern BOILER FEED PUMP

. . . marking another milestone
in pump development by Ingersoll-Rand

IN power plants throughout the
country, modern Ingersoll-Rand
boiler feed pumps are being speci-
fied again and again to meet the
increasing demand for heavy-duty
high-pressure service. These trim,
compact multi-stage pumps, of the
solid forged-steel barrel-casing de-
sign, are delivering trouble-free per-
formance with sustained efficiency
for pressures from 1000 to 6500 psi
and capacities up to 2800 gpm.

If you'd rather help make indus-
trial history than read about it,
why not look into the fine job op-
portunities available with Ingersoll-
Rand. For further information,
contact your Placement Office or
write Ingersoll-Rand.

Inger.s'oll -Rand |R|..

11 Eroodwuy, Mew York 4, M. Y.

COMPRESSORS + BLOWERS - BAS & DIESEL ENGINES  PUMPS » VACUUM EQUIPMENT « AIR & ELECTRIC TOOLS - MINING & CONSTRUCTION EGUIPMENT
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Engineering? Or IMAGINEERING?

Many capable engineers are perfectly
content Lo go through life doing routine
jobs over and over again. Frankly, such
engineers wouldn’t be interested in
Sperry—and Sperry wouldn’t be inter-
ested in them!

= Engineering, at Sperry, requires a
combination of fine technical training
plus imagination — the desire to help
solve anticipated problems of the future
and pioneer in new methods and devel-
opments. You can see the results of
such “imagineering” in the impressive
list of Sperry “firsts” in such exciting
fields as missiles, inertial guidance,
APRIL, 1957 ‘

radar, computers, microwaves and gun-
fire control systems.

7 A career with Sperry offers many
advantages. Good pay, of course. The
opportunity to participate in the really
important developments of these criti-
cal times—working with the acknowl-
edgedleaders in their fields. Your choice
of location at Sperry plants in Long
Island, Florida, California, Virginia and
Utah—close to excellent colleges where
you can get advanced training with
Sperry paying your full tuition.

# Your Placement Office will tell you
the times when Sperry representatives

will visit your school. In the meantime,
get more of the Sperry story by writing
direct to J. W.Dwyer, Sperry Gyroscope
Company, Section 1BS5,

Sperry engineer tests hydraulic servo
valves for high temperature service on
jet engines.

SP HRY GYROSCOPE COMPANY

Division of Sperry Rand Corporation
ELAND * NEW GRLEANS + LOS ANGELES

. ANCISTC, (M CANADAD SPERRY GYROSCOPE
OMPANY UF CANADA, LTD., M(/NTE!E.AL, QUEBEC
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PERSONALS

1921

Wynne B. Mullin retired from the Fire-
stone Tire & Rubber Company this month
after 30 years of service. When he first
started with the company in 1927, he was
constriiction engineer for their West Af-
rican plantation in Liberia. For the past
15 years, he’s been in charge of Firestone’s
purchasing and real estate department in
Los Angeles. Wynne writes that he and
his wife, Chatl, expect to divide their
time between their summer cottage on
Shuswap Lake in British Columbia, Cana-
da—and their home in La Habra Heights,
California. He alse plans to do seme cot-
siilting work for Firestorie and some real
estate developmienit for himself. Wynne's
danghter, Alyse, is married and lives in
Washington, D.C.

1927
Arthur D. Warner, PhD, is now western
representative of the Wedpons Systems
Evaluation Groiip, an operations research
grotip serving the Assistant Secretary of
Defense and the Joint Chiefs of Staff. The
technical staff of WSEG is provided by

the Institute of Defense Analyses, which is
sponsored by Caltech, MIT, Stanford, Case
Institute of Techinology, and Tulane Uni-
versity. Art’s job is to repott the results
of research and development programs. He
writes that about one-third of the De-
fense Department research and develop-
ment program is in the West, mostly in
California.

1928

Richard D. Westphal writes that he's
d sales enpineer with the General Electric
Conipany in Los Angeles, specializing in
industrial applications of X-ray. The West-
phals have three daughters—Alice and
Virginia, who are riow married, and Jean,
a senior at San Marino High School.

Tomizo Suzuki writes from Tokyo, Jap-
an, that he’s been a special consultant and
civil engineer for the Japan Construction
Field Office of the Armed Forces Far
Fast since January, 1954, Before that, he
was 4 techrical advisor in the technical in-
formation office of the Okinawa Engineer
District, on Okinawa. Tomizo writes that,
althiongh salaries are only 4 fraction of
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those in the United States and taxes and
ving expenses are very high, the Japanese
are livinig a relatively easier life than they
did some years ago.

“Japan miay be a very hard country for
foreigners to understand,” writes Tomizo,
“because, although she may he classed as
a highly industridlized nation, many things
seemn to be contradictory because the new
exists appareitly in harmony with the old,
side by side. Thiis we see many girls who
are dressed elegantly like the Parisidans or
New Yorkers — but most of them may
live in Japanese-style homes and eat Jap-
anese meals three timmes a day--and who
cotitinie to observe age-old Japanese ciis-
toms. After all, it may be safe for us to
say that ‘Japan is still in the state of
making’ in the world of uncertainties.”

The Suzukis have three children—two
attending umiversities in Tokyo, and the
other still in grade school. )

1929

Clyde E. Shields is now in Massena, New
York, working on the St. Lawrence River
Power Project, with Uhl, Hall and Rich,
Engineers, Power Authority for the State
of New York.

Thomas Clements, MS, PhD °32, chair-
man of the geology department at the
University of Southern California, and a
curator of the Los Angeles County Mu-,
recently completed a  10,000-mile
jeep frip through remote sections of Mexi-

seum,

co. For five months he and hiz wife
searched for jade mines which have eluded
explorers for Although  they
didn’t discover the actual mines, Tom and
his wife brought back samples of high-
quality jade found in the Taxco region
which lead them to believe that mines
exist nearby. The trip was financed by the
museum and the university.

1930

Capt. Deane E. Carberry, MS 31, writes
from the Naval Station at Great Lakes
Hlinois, that, although he's only ~been
there & little over two years, he's had
siich titles as District Civil Engineer. Dis-
triet Public Works Officer, and Officer
in Charge of Construction—all i the
Ninth Naval District of the US. Navy.
Neane has dlse built his pwn home in

centuries.

Lake Blaff and now has two teenagers in
his family helping to keep him busy.

R. Stanley Lord writes that, as District
Engineer of the Water Résources Division
of the U.S. Geological Siirvey, he’s re-
sponsible for all surface water ™ branch
sctivities in California and supervises 90
employees located in three major offices—

' San Francisco, Sacramento, and Los An-

geles. Stan has been with the water re-

CONTINUED ON BAGE 58
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FOR YOUR INFORMATION

» ball-point inks

» odor control

» biological grade chemicals

Bail-point inks

If you drew a continuous, un-
broken line with a ball-point pen
until its ink supply was exhausted,
the line would be two to three
miles long. Enough to write 50,000
to 70,000 words, compared with
the 2,500 to 4,000 words you get
from the same amount of fountain
pen ink. _

Because you would be exhausted
long before your ink supply, a me-
chanical scriber—which produces
those mysterious =zig-zag lines
above—is used to test hundreds of
ball-point ink formulations.

The amazing number of words
coming from a ball-point pen has
enabled ball-points to roll past
both fountain pens and mechanical
pencils to become the most com-
monly used writing instruments
today.

This would not be so if the ball-
point pen remained unchanged,
still staining, skipping, smearing,
drying up. A Dbetter mechanical
tool was needed to start with.

Once accomplished, the ink be-
came the most important element,
and synthetic organic chemists
turned to the key element—the
colorant—which is half of the en-
tire ink formulation.

Early ball-point inks were made
with the same dyes used for years

APRIL, 1957

in fluid inks. But ball-points have
different ink requirements: good
flow properties, lubricity, solubil-
ity, storage stability and—most

important—an exceptionally
high concentration of dye. Tinc-
torial value must be twenty times
that of a fluid ink.

From research has come a special
line of NATIONAL dyes, tailor-made
for ball-point inks. Research on
both pen and ink has enabled the
ball-point to supplant in 15 years
the pointed pen, in use for 13 cen-
turies.

Odor control

Odor control presents an ingen-
jous twist on the old question of
whether there is any sound when
a tree falls in a deserted forest.

We have always had odor-caus-
ing sites. But today, with industry
expanding and our suburban com-
munities moving further into the
country, these odors become a seri-
ous problem. Some sources of this
problem are sewage plants, land-
fill garbage, drainage ditches,
storm sewers and market area
streets.

Sorvay OzeNE (emulsifiable or-
thodichlorobenzene) is becoming
widely used in industrial odor
control situations, for dripping in-

NATIONAh, SoLvay, Ozmﬁx and BAKER & ADaMSON
are Allied Chemical trademarks,

llied

hemical

Bameil !
General Caenical
National Anling
DIVISIONS  Nitrogea
Semet-Solvay
Solvay Pracess
International

to sewage or spraying on garbage
and other odor sources,.

OzeneE works on odors these
ways: its own odor serves as a
masking agent; it slows down the
production of bacteria which cause
sulfide odors; it prevents the
growth of fungi which speed the
decomposition of waste materials.

A dark-colored liquid, OzENE
mixes readily with water and can
be substantially diluted for eco-
nomical use.

Biological grade chemicals
Preparing balanced salt solutions
for the growth of cultures is typi-
cal of the stringent needs of bio-
chemistsfor extremely high-purity
chemicals, products which have
been purified even beyond the uni-
versally recognized American
Chemical Society quality stand-
ards for analytical reagents.

Three such “reagent plus” com-
pounds have been added to BAKER
& Apamson’s line of 1,000 labora-
tory reagents. These initial chem-
icals—sodium bicarbonate, sodium
chloride and potassium chloride—
show very minute trace impurities,
materially lower than in similar
chemicals produced to A. C. S.
specifications.

They are the first in a proposed
line of biological grade chemicals
made especially for such import-
ant scientific applications.

Creative Research

These examples of product de-
velopment work -are illustrative
of some of Allied Chemical’s
researck activities and oppor-
tunities. Allied divisions offer
rewarding careers in many dif-
ferent areas of chemical research
and development,

ALLIED . CHEMICAL
61 Broadway, New York 6, N. Y,
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a mmwwz‘z’on bard to match... ANYWHERE!

Important, interesting

YOUR CAREER [ | o=
IN THESE
Creative Opportunity DIVISIONS OF Finest Facilities
NORTH AMERICAN
High Professional ~ AVIATION, INC. Advancement on Merit

Standing

The factors that make the difference between a satisfactory job and
a rewarding career afe hard to describe, but easy to recognize. We
believe you find them in full measure in any one of these exciting
fields at Notth American:

MISSILE DEVELOPMENT | ROCKETDYNE

DiVISION OF NMORTH AMERICKAN AVIATION, INC. DIVISION OF MORTH AMERICAN AVIATION, INC,
Over 100 sub and major projects under The mightiest propulsion plants ever built
wiy, including the SM-64 Navaho Inter- —large, liquid propellant rocket engines,
continental Missile. the power for outer space. ‘

AUTONETICS ATOMICS INTERNATIONAL

DIVISION OF NORTH AMERICAN AVIATICN, INC, DIVISIGN DF NORTH AMERICAN AVIATION, INC.

Electro-mechanical systems for missiles and A complete organization, engaged in every
aircraft—automatic flight and fire control, phase from research to production on
inertial guidance and navigation, advanced nuclear reactors for power, industry, medi-
computer techniques. cine and research.
OPPORTUNITIES FOR: Equipment Design Engineers Weight Control Engineers
Aerodynamicists Engine Systems Engineers Aeto-Thermodynamicists
Thermodynamicists ’ Reliability Engineers Aeroelasticity Engineers
Dynamicists Standards Engineers Mechaniczl Engineets
Stress Engitieers Hydraulic, Pnetimatic & Setvo Engineers Structures Engineets
Structural Test Engineers Mechanical, Structural & Electrical Designers Coritrols Engineefs
Flight Test Engineers Wind Tunnel Model Designers & Builders Rubbet Compounding Engineers
Electrical & Electronic Engineers Physicists Comiputer Specialists
Fower Plant Engincers i Chemists Electro-Mecharniical Designers
Kesearch & Development Engineets Metallurgists Electronic Component Evaluators
Weights Enginecers Cetamicists Electronics Research Specialists
Environmental Test Engineers Computer Application Engineers Computer Programmers
instrumentation Engineets Automatic Controls Engineets Electronic Engineering Writers
Fite Control Systems Engifeers Inertial Instrumerr Development Engineers . Mathematicians
Flight Control Systems Engineers Preliminary Analysis & Design Engineers Blectronics Technicians
Civil Engineers Systems Enigineets Specifications Engineets
Design & Development Engineers Armament Engineers Engineering Drawing Checkers
Test Engineers Servomechanism Engineers Air Frame Designers

For more information write: College Relations Representative, Mr. J. J. Kimbark, Dept. 991-20 Col.,

N AMERICAN AVIATION,

12214 Lakewood Blvd., Downey, California ;
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Work with the

5AS industry...

the nation’s sixth largest

H. BROWN BALDWIN
B. 8. Mech. Eng., U. of Vermont, 1949,
Began as Cadet Engineer, Boston Gas
Co., 1950. Became Staff Engineer in
Distribution Development Section,

1952; Staff Engineer in charge of De-

velopment, 1955; Distribution planning
Engineer, 1956. Worked closely with
compariy's natural gas conversion pro-
grams. Now advisor to Distribution
Department charged with developing
processes, machines, specifications.
Assists management in preparing cost
estimates, job analyses, other projects.

APRIL, 1957

W. C. DAHLMAN
B. S. Gas Eng., Texas A. & |., 1938,

Began as Engineer trainee with Lone
Star Gas Company after graduation
from Texas A. & I. with first four-year
Gas Engineering degree offered by
institution. Joined Houston Natural Gas
Company in 1942. Becameé District
Engineerin Texas City and then District
Manager in Beeville and EI Campo.
Dablman is currently Chief Engineer
with full engineering responsibiiity
throughout the twenty counties in the
company's Texas Guif Coast System.

The Gas industry—the sixth largest in the
nation—has a total investment of over
$15 billion. Last year the industry set a
new all-time record in number of cus-
tomers, volume of Gas sold, and dollar
revenue. In fact, Gas contributed 259, of
the total energy needs of the nation as
compared with 11.39, in 1940. The Gas
industry is a major force in the growth
development and economic health of this
country.

There are many opportunities for you
in the Gas industry. The industry needs
engineers, and does not over-hire. You
won’t be regimented. There’s always room
for advancement. With utility companies
and with manufacturers of Gas equip-
ment, there’s a future for you as an
engineer. Call your nearest Gas Utility.
They’ll be glad to talk with you about
your opportunity in the Gas industry.
American Gas Association.

57



.o

FE S S GG 6EGEOENE RSOGO ESSSSIEGEEOEESOS ¢ e

MARS outstanding desigh SERIE

3 stages 1o space

The designs that will make news tomorrow are still
in the “bright idea” stage today—or perhaps projects
under development like this three-stage, two-man space
ship. Drawn by Fred L. Wolff for Martin Caidin’s
“Worlds in Space,” the rocket craft would start out as
shown in the reverse drawing at left, shed its propulsion
boosters in two stages as fuel is exhausted, and end up
as-the trim plane-like ship at right. Ship is planned to
orbit a hundred miles above earth, return safely after
one to two days.

No one knows what ideas will flower into reality.
But it will be important in the future, as it is now, to
use the best of tools when pencil and paper translate a
dream into a project. And then, as now, there will be
no finer tool than Mars—sketch to working drawing.

Mars has long been the standard of professionals.
To the famous line of Mars-Technico push-biitton
holders and leads, Mars-Lumograph pencils, and
Tradition-Aquarell painting pencils, have recently been
added these new products: the Mars Pocket-Technico
for field use; the efficient Mars lead sharpcner and
“Draftsman’s” Pencil Sharpener with the adjustable
point-length feature; and — last but not least — the
Mars-Lumochrom, the new colored drafting pencil
which offers revolutionary drafting advantages. The
fact that it blueprints perfectly is just one of its many
important features.

The 2886 Mars-lumograph drawing pencil, 19
degrees, EXEXB ta 9H. The 1001 Mars-Technico
push-button fead holder. 1904 Mars-lumograph
imported leads, 18 degrees, EXB to 9H. Mars-
lumochrom colored drafting pencil, 24 colors.

J.5.| §|TAEDTLER,INC.

HACKENSACK, MEW JERSEY

at all good engineering and drawing material suppliers
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spiifces division since he graduated from
Caltech., The Lords have two soris: Myron,
a first-year medical student at the Univer-
sity of Pennsylvania’s Medical School: and
Rov, who is a senior at Castlemont High
School in Oakland.

1932

James C. Mouzon, Phl), is now proles-
sor of electrical engineering at the Uni-
versity of Michigan, and also a research
physicist at the Engineering Research In-
stitute in Ann Arbor. He had been work-
ing, since 1934, for the Johns Hopkins Uni-
vetsity Operations Research.

1935

Cdr. Jack W. Schwartz, MS 36, has
been public works officer of the Naval
Station at Key West, Florida, since Sep-
tember, 1954, “1 was married in November,
1954,” Jack writes, “and now I have a
15-year-old daughter and a son, Jack Jr.,
who is 1.” Jack has been with the Navy
Civil Engineer Cotps since 1940, and has
beent on continuous active duty,

Kenneth Pitzer, dean of the college of
chemistry at the University of California
at Berkeley, is on the board of trustees at
the new Harvey Mudd College in Clare-
mont, California. The school is a member
of the Associated Colleges at Claremont,
dand will open next September with its
first class of 60 engineering students.

. 1936

- Lt. Cdr. David M. Whipp. assistant chief
of the geophysics division of the Coast and
Geodetic  Survey in Washington, D.C.
writes that the division is deeply involved
in preparations for the International Geo-
physical Year, and the celebration of the
150th birthday of the USGS. Dave's oldest
daughter, Patricia Touise, iz now at the
University of Maryland, taking a mathe-
matics - major with the hope of someday
becoring a college professor. Hiz young-
est daughter is in grade school in Wash-
ington,

Hugh F. Colvin, president of Consoli-
dated Electrodynamics Corparation in Pas-
adena, has been elected to miembership in
the Young Presidents” Organization, a
riational group of ottstanding young exe-
ciitives. He was orie of eight mei from
southern California elected to the group.
To be eligible, an executive must have
beécome presidenit of his conipany befote
reaching  his 40th birthday, and-—among
other requirements—the minimum gross
sales of his firm must exceed $1,000,000
annually.

1940
Robert 0. Cox is still president of the
Lauderdale Marina, Tné. in Florida. (Since
he’s the major stockholder, he can’t be
CONTINUED ON PAGE 62
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Photo courtesy Columbion Apartments, typical of housing available in ares,

FOLLOW THE LEAD OF DON CARTER, E.E, CLASS OF ‘54

Live a little as you build an
Engineering Career in Dallas

TALK SHOP OR SPORTS CARS to Don Carter, and you'll
find his keenest interests. At Chance Vought, in Dallas, Don

keeps up with both subjects. He’s living while he’s building his
professional career. Fun, to Don, means sports car races at

nearby Eagle Mountain Lake, or a splash in his swank apart-
ment pool. Fun means career, too, because Vought helped

Don find a field he thoroughly enjoys — exploring new applica-
tions for human engineering in the design of complex elec-

tronic gear. Here, Don’s electronics training comes in handy,
and so would a good grasp of psychology. So Don’s working

toward an M.A. in Psychology, and Chance Vought's helping
with tuition.

Dan helps Chance Yought designers create producible, easy-to-maintain
electronic gear for products like this Regulus Il surface-to-surface missile.

IT’S AN OLD VOUGHT CUSTOM, helping young engi-
neers. Qur symposiums on creative thinking and expert
career counseling have started some spectacular careers. And
there’s longstanding agreement in bachelor circles that
Dallas is a good place to live. For details about living and
advancing in Dallas, write to:

Mg. C. A. BEs10, Supervisor
Engineering Personnel Dept, CM-2 Part of Don’s assignment is to simplify instrument arrangement in super-
: sanic fighter cockpits. Here he and a Yought psychalogist study a
prablem in human engineering.

CHNANCE
~——

QUGHT AIRCRAFT

INCOARPORATED - DALLAS, TEXAS
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- Once only “waste roc

A creick at the earth’s surface shows bulk mining is proceeding far underground.

r 74
¢ee

now a new source of Nickel

How Ineo’s mine engineers
utilize a panelcaving method

in order to recover nickel from
huge ore deposits that formerly
were not practicable to mine
Panel caving is otie of the newest
mining methods put into use by The
International Nickel Company.

The tonnage of ore handled by this
method is immense. Sometimes &
single block measures 200 by 800
feet. It may weigh as much as 1%
million tons.

As these heavy masses move down-
ward they hreak into pieces small
enough to drop through chutes and
into machine crushers deep inside

60

the mine. From crushers the ore goes
a quarter mile by conveyor to hoists
that lift it to the mine head.

From there, the ore is milled as
fine as sand. The conceritrate i then
pumped to the Inco reduction plant
7% mniiles away.

Panel mining; new coricentrating
machinery; new, continuously im-
proved operating practices; pipeline
transport, Add them together and
you can see how they make possible

o

Panel caving is one of two biillk mining
methods which account for 70 per cent
of the company’s total nickel output.

Diagram of panel caving in Creighton
mine. The heavy panel of ere and rock
sinks, breaking up as it moves down.

Which Mining Method is BEST?

There is no one best method of
getting ore out of the ground.
Type of ore; type of rock; even
the location of the mine must
be weighed. Inco uses five
underground mining methods
at Sudbury:

Square Set  Cut and Fill

Shrinkage  Blasthole

Panel Caving

production of nickel frow ore de-
posits once only “waste rock.”

Inco hag prepared a full-color
sound film—Mining for Nickel—that
shows the operations of modern
nickel mines. 16mm prints are loaned
for showings before technical soci-
eties, engineering classes of univer-
sities and industrial organizations.
For details, write Dept. 1301,

The Intérnational Nickel Company, Inc.,
New York 5, N. Y.

©1857,T+1.N. Co., Inc.

A . e |
Moo Infernational Nickel

TEADE wakf

The International Nickel Company, Ine., is the U. S. affilinte of The International Nickel
Company of Coneda, Limited ! Inco-Conadu)—prodiucer of Inco Nickel, Copper, Coball,
Iron Ore, Tellurium, Selenium and Platinum, Palladium dnd Other Precious Metals.
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‘are your plans

_ timel). A strong non-crumbling needle point
_ that stays sharp for line atter long line of

sunchanging width, Inimitable smoothness—
thanks to Eagle’s exclusive “Elecironic! graphite.
TURQUOISE makes your plans look sharp—
and vou, ool
WRITE FOR FREE SAMPLE Turquoise wood
pencil and Cleantex Eraser, naming this magazine

—or buy any of these drawing insiruments brom
your favorite dealer,

With 100% * “El

& TUROUOISE CLEANTEX ERASER.
_ Super-solt non-abrasive rubher.

MEXICO .
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Personals ¢ « o CONTINUED

fired, he writes.) Bob’s studying college
catalogues for two boys who are entering
next year. “I note in the paper,” he says,
“that there is finally a Caltech student
near here (in Hillshoro Mile). All South
Florida engineers seem to be Civils—but
Yankee engineering organizations have al-
20 been flocking here to obtain such bene-
fits as sunshine, taxes, operating costs, etc.
so the picture is changing rapidly. There’s
a vanguard of 25,000 students arriving here

in Fort Lauderdale for Easter — which
makes Balboa look like a tea party.”
1941

Cdr. Eugene A. Lakos is now assistant
publics works officer at the New York
Naval Shipyard in Brooklyn. He was mar-
ried on March 3 to Marcille Harris, a clin-
ical psychologist.

1942
Murray L. Lesser is now staff advisor
to the manager of IBM’s San Jose research
laboratory.
Alan E. Bell, MD, an ophthalmologist,
writes that he lias lived in Pensacola for

the past eight years—since his gradiation
in 1945 from the Johns Hopkins School

of Medicine and a tour of naval duty in
Key West. The Bells have four children—
Laurie, Sandra, Eddy and Peter.

1943

Melvin L. Merritt, PhD 50, manager of
the weapons effects department of the
Sandia Corpotation in Albuquerque, New
Mexico, has been named scientific advisor
to the supervisor of Operation Pliumbbob
at the Nevada Test Site. The operation
involves a series of low-yield nuclear tests,
which will get under way in the late spring.

1944

Richard E. Kuhns, civil engineer for
the County of Los Angeles, was recently
appointed regional coiinty engineer for the
Antelope Valley Region. He lives in Lan-
caster. .

1948

Webster C. Roberts, MS, is now director
of research for the Harris-Seybold Com-
pany, a printing equipment firm in Cleve-
land, Ohio. He will direct further expan-
siori of the company’s research activities,
which include a chemistry and physics
labhoratory, a printing process labordtory,

OVER 14 BILLION REVOLUTIONS
. . . and still golng strong

Fafiitr Super-Precision
MM201W1-CR spring-
toaded bell bearing,
specified for the Pope
Mzchinery Company
wheelhead Hlustrated.

This Pope-built motorized grinder wheelhead,
equipped with its original Fafnir Super-Precision Ball
Besrings, has totaled over 14 billion revolutions, oper-
ates ot 72,000 rpm, Used for grinding the races of
extra-precision ball bearings, this wheélhiead is seill

in production-line service.

Fafunir engineers worked with Pope Machinesy Com-
pany in selecting bearings for this high-speed wheel-
head. The specification of Fafnif ball bearings plus
their remarkable record of performance, demonstrates
how Fafnis keeps pace with machine tool progress , ..
and why more and more engineers look to Fafnir
for help with béaring problems. The Fafnir Bearing
Company, New Britain, Conn. (23 Branch Offices)

FAFNIR

BALL BEARINGS
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The Fafnir flearing Compan

consists of six plants — all
loedted in or near MNew Britain,
Connectizcut, Menufocturing
space {including o new instru-
ment beoring division) totals
migre thian 1,250,000 squara faet,

Backed by the extensive pra-
duction dnd resedrch facilities
of a company recognired as
aone of the foremost in its field,
Fafnir engineers have enjoyed
a long-stonding reputation s
bearing experts serving not just
one or twa, but dll fields of
industry.

Perhaps Fafnir ofers you the
opportunities you want in en-
gineering ond cales enginesr-
ing. We'd be glad to heor from
you.

T ED T G (st W o T R S— S P TS S—— -

MOST COMPLETE LINE [N AMERICA

and an experimental machine shop. Web-
ster was formerly with the Clevite Corpor-
ation’s research ceiiter in Cleveland.

1948
David S. Stoller, MS, is now with the
computer systems division of the Ramo
Wooldridge Corporation in Los Angeles.
He was formierly a tesearch engineer at
the Rand Corporation.

1949

Janies €. Martin is a senior highway
enigineer in charge of the freeway design
group in the Los Angeles office of the Cali-
fornia Division of Highways.

Frank H. Beardsley has been appointed
staff engineer for the aitomatic controls
division of the Clary Corpordtion in San
Gabriel. He was formerly chief engineer
at the Summers Gyroscope Company in
Santa Monica.

1950

Richard D. DeLauer, PhD 53, has just
been appointed an assistant group leader
in the N division of the University of Cali-
fornia’s Los Alamos Scientific Lahoratory.
The N division is concerned with tesearch
and development of ntclear rocket propiil-
sion. Dick is married and has one son.

I. K. Poindexter writes that he moved
to Hawaii last month to work as service
engineer for Lockheed Aircraft Service,
which has recently extended its operation
to .Honolulu. “It is with some regret,”
Jack writes, “that my wife, Beverly, and
son, Kim——who is 1%—and I must leave
& recently completed house in Upland. But
we're looking forward to a perhaps even

more exciting architectural adventire in
the Islands.”

1951

John F. Kitikel is riow associate technical
director of North American Instruments,
liic. (a division of Morris-Thermador) in
Altadena, California. He writes that he’s
got two sons—John William, 5, and Paul
Franklin, 2.

Erdem L. Ergin, MS, PhD) ’54_ and his
wife, (the Harmon, who
managed Caltech’s Athepaeum until Sep-
tember, 1954), have returned to the United
States Trom Tstanbol, Erdem ds an enginesr

former Leita

in the data and control system department
of Beckman Instruments, Inc. in Fuller-
ton, Californic. They are living in Corona

Del Mar.
1955

John L. Honsaker writes that he “re-
turried last . September  to . the. United
States after a very pleasant year of study
in Gottingen, Germany, under & Fulbright
Scholarship. My wife, Leni, whom I met

in" Gottirigeni, came with me. We were

CB‘N‘T!NUED OW PAGE 66
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...where you can design, build,

research or sell products like these

.« and grow with 3 growth industries

POWER
EQUIPMENT

Steam Turbines

CONSTRUCTION

Roud Building Equipment Pumps, Blowers

MANUFACTURING

Control

Motors

You can grow faster in a company that supplies the
basic needs of growth! Power, construction and
manufacturing must grow to supply the needs of our
population which is increasing at the rate of 50,000
per week. Allis-Chalmers is a major supplier of
equipment in these basic industries.

But there's another factor of equal importance:
Allis-Chalmers Graduate Training Course offers un-
usual opportunities for the young engineer to:

o Find the type of work he likes best
e Develop engineering skill
® Choose from a wide range of career possibilities

Allis-Chalmers graduate training course has heen
a model for industry since 1904. You have access

ALLIS-CHALMERS

APRIL, 1957

Transformers of all Types

Opportunities
in these fields

Thermodynamics
Acoustics
Systerm Analysis

(Electrical and
Mechanical}

Stress Analysis

Hydraulics

Electronics

Process Engineering
Mechanical Design
Structural Design
Metaliurgy

i Nucleonics

High Voltage Phenomenon

Circuit Breakers

Cement-Making Equipment

Fluid Dynamics
Basic Research

Analog and Digital Computers

V-Belt Drives

to many fields of engineering: electric power, hy-
draulies, atomic energy, ore processing.

There are many kinds of work to try: design
engineering, application, research, manufacturing,
sales. Over 90 training stations are available, with
expert guidance when you want it. Your future is
as big as your ability can make it.

Or, if you have decided your field of interest and
are well qualified, opportunities exist for direct as-
signments on our engineering staff,

In any case-learn more about Allis-Chalmers.
Ask the A-C manager in your territory, or write
Allis-Chalmers, Graduate Training Section, Mil-
waukee 1, Wisconsin,




SPECIAL ELECTRICAL ALLOYS
and MAGNETIC MATERIALS

: &
CORROSION and HEAT-RESISTANT STEELS

One of the Royal Family of Stee

Out niche in the economic health of this nation in peace, and its defense in
war, is to develop and produce the high-alloy steels and other special metals
that play an irteplaceable role in modern design and future planning. The
function of these matetials is to do what otdinary mietals cantiot even approach
in resisting corrosion, heat and wear, and in performing vital electrical and
electronic chotes. ® The kind of pioneeting work we do may be what will
appeal to you after college. Inany event, whenever your industrial future brings
you face-to-face with problems that only special high-alloy steels can solve,
the place to come for answers is Alleggeny Ludlum Steel Corporation,
Oliver Building, Pittsburgh 22, Pa.

T00L and DIE STEELS

ond SITERED CARBIDES PIONEERING on the Horizons of Steel

LEroivg pnooucfg
16H-A 2
WEW 6486 H AlLY STE

64

legheny Ludlum
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CEnginecers...

vears

aaheamadl

Will your income
and location
allow you to live
in a home
like this..,
spend your

leisure time
like thise

A Douglas ngineer liveg here

They can...if you start your
Douglas career now!

Douglas has many things to offer the career-
minded engineer!

...there’s the stimulating daily contacts with
men who have designed and built some of the
world’s finest aircraft and missiles!

...there’s enough scope to the Douglas opera-
tion so a man can select the kind of work he
likes best!

...there’s security in the company’s $2 Billion
backlog of military and commercial contracts!
...and there’s every prospect that in 10 years

Brochures and employment applications are
available at your college placement office.

you’ll be where you want to be professionally,
and you’ll be in both the income level and geo-
graphical location to enjoy life to its full.

DOUGLAS

APRIL, 1957

For further information about opportunities with
Douglas in Santa Monica, El Segundo and Long
Beach, Calif. and Tulsa, Okla., write today to:

DOUGLAS AIRCRAFT COMPANY, INC.
(. C. LaVene, 3000 Ocean Park Blvd,

Santa Monica, California

First in Aviation
65
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married in July, and this is her first ex-
perience in this country. In October I was
called to active duty in the Air Force
(from Caltech ROTC) and started as a
second lientenant at the Air Force Base
in Albuquerque, New Mexico. Last nionth
my assignment was changed to Los Alamos,
where I am now working in the physics
division of the Los Alamos Scientific Lab-
oratory. Although I'm still technically an
Air Force officer, my duties are essen-
tially those of a civilian physicist.

“I expect to work here for somewhat
over two years while I am in the Air
Force. After hours 'm working for an MS
on a program sponsored by the University
of New Mexico. Later, I may be back at
Tech to try for a PhD.”

Cinna Lomnitz, PhD, reports that he
returned to Santiago, Chile, 9 months dgo,
and is back on the job of strain meter
installations for the Caltech-IGY program.
He’s considering & job in the future at
the University of Chile, in charge of geo-
physical research. Cinna adds that there
is a definite need for graduate and posi-
doctorate geologists and geophysicists to do
research work of their own choice during
the International Geophysical Year. Any-

see

the man
from
Smoot-
Holman
fi

MASTER F1.00D

HELESSED TROFFER

EDUCATOR

ene who is interested might contact him.

1956

Antonio  Kontaratos, MS, writes from
Athens, Greece, that he’s working in the
maintenance department of the Public
Power Corporation, stationed at the Aliven
Steam-Electric Generation: Plant. “Aliven
is a 100,000 KVA station consisting of
two AEG turboalternators of 50,000 kva
each. The maximum capacity of this gen-
erating plant iz 80,000 kw,” says Tony,
“and actually, the power capacity of the
whole is 200,000 kw.”

He writes that he receives what is con-
sidered a very good salary—$200. This
won't last though, beeause, by ahout May,
Tony will be in the Army for at least two
years as a second lieutenant, He hopes
to come back to the States after that-to
get .an MS and PhD. Tn the meantime,
he’s working on his thesis for a PhD from
the Technical University of Athens.

John F. Lovering, PhD), writes from Aus-
tralia: “Kerry and T returned here in
October, 1955, and came to Canberra,
where T took up a research fellowship in
the department of geophysics of the Aus-
tralian National University, Kerry has re-

turned to her previous position of petrolo-
gist in the geological lab of the Bireau
of Mineral Resources (Australia’s ahswer
to the US. Geological Survey).

“Canberra is a curious city which grew
out of the bush some 200 miles south of
Sydney to become Australia’s capital city
when nobody could agree which of the
then existing major cities should be made
the capital after the states federated in
1901. Scenically it is very attractive but
things to do are very limited because of
the small population (30,000) and the
physical isolation. It is a far ery from
Los Angeles or evenn Pasadena—but at
least thiere is no smog, good skiing to
be had close by, and whete else could one
see an occasiotial kangaroo hop down the
main street?

“We both went to Melbourne for the
Olympic Games and [ have just retiirned
from a trip to New Zealand, where T at-
tended a conference of the Australian and
New Zealand Association for the Advance-
ment of Science. Thanks to the orogenic
and climatological settings of this fas-
cinating country, I wds able to satisfy two
long felt wdtits—to see a glacier and to
climbh an active volcano.”

wiite direct.
see the man
fram Smoot Hotinan,

#ihs DOME

GET YOUR ORDER IN NOW FOR

1937 BIG T

Alumni, or any other interested
parties, who may want a 1957 Big T
can make sure of getting a copy by

l"(,’?f’Y’\"l'f'lg one now,

Phone your order to the Caltech
Bookstore, on the campus. Copies

will be available in June.

CALTECH'S
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iRC Type BT Resistor ieads withstand 3 pounds pull even before
resistor is moided. After molding, crimped collar provides o
tooth-and-notch effect for still greater strength.

IRC"
RESISTOR TERMINATIONS

...Qa science in themselves

Extra terminal security in resistors pays
off in easier assembly, better solder-
ability, and greater reliability. It’s espe-
cially important in automated assembly
and dip soldering. That’s why IRC puts

lot of engineering into resistor termi-
nations—and another reason electronic
engineers depend upon IRC for their

resistor rc:quiren’lt’nts.

INTERNATIBNAL RESISTANCE co.

APRIL, 1957

Unique method of anchoring IRC leads keeps them from
being twisted or pulled out in autematic bending and
inserting cperations.

New gailoy surface on leads assures superior solders
ability by any method ond under various temperature
conditions,

ENGINEERING POSITIONS
,  resistor é‘ngi cering, offers excel-
"'{em Qppb an‘iﬁes in engineering posiﬁdn‘s
_covering many ﬁfdfeﬁsianu‘i fislds. New de-
Véib:pujen; m;eiecimmcs, minigfurization and

automotion constantly present new creative
chaﬂenges. or mformcxfmm writ .

ENG%NEER!NG EMPL’E} ME&Y ‘

‘ ‘ mTERNAHC‘NA[ ;

. Broad St ?hxla&a¥p§zm g Pa.
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June 5

June 29

April 20

CALTECH
CALENDAR

ALUMNI EVENTS

Annual Meeting
Rodger Young Auditorium

Annual Picnic
Disneyland

ATHLETIC SCHEDULE

VARSITY TRACK VARSITY TENNIS

April 20
Santa Borbara Relays Pomona-Cldremont
at Santa Barbara at Cdltech
April 27 :
Pomona-Claremont April 25

U. of Arizona at Caliech

at Caltech
May 3 May 2
All-Conference Meet L.A. State at Caltech
at Caltech May 4
May 4 Occidental at Occidental

All-Conference Meet
at Occidental
VARSITY SWIMMING
VARSITY . BASEBALL

April 23
April 20 U. of Arizona & Caltech
Whittier at Whittier at UCLA
Apiil 23 -
Cal Baptist at Caltech Aplrjllsc26' usc
April 24 B
Whittier at Caltech May 1
April 27 Long Beach State at Caltech
Pomona-Claremont May 3

at Pomona-Clarement Whittier ot Whittier

FRIDAY EVENING DEMONSTRATION LECTURES
Lezture Hall, 201 Bridge, 7:30 p.m.

April 19 May 3

Science of Dry Fly Fishing— Liquid Air—

by Dr, William W, Michael by Dr. Earnest C. Watson
April 26 May 10

Geophysicol Work in the
Mojave Deserf
—-by Dr. C, Hewitt Dix

Wiliat's Happening to the
Autototive Power Plant—-
by Dr. Peter Kyropoulos

ALUMNI ASSOCIATION OFFICERS
PRESIDENT

. SECRETARY
William F. Nash; Jr. '38 Donald S. Clark ‘29
VICE-PRESIDENT TREASURER
Willis R. Donahue, Jr., ‘34 George B. Holmes '38

BOARD OF DIRECTORS

Robert H. Bungay ‘30 o Chester W. Lindsay ‘35

john R. Fee ' John E. Osborn ‘39

Edward P. Fleischer 43 Richard H. Jahns ‘35
Richard W. Stenzel ‘21

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER )

President E. Morton Holland ‘36
A. G. Edwards & Sons, 501 Lexington Avenue. New York 17

Vice-President Albert .E. Myers ‘29
530 Rock Road, Glen Pock, New Jersey

Secretary-Treasurer Frank F. Scheck ‘48
Pennie, Edmonds, Morton, Barrows & Taylor,
247 Park Avenue, New York

WASHINGTON, D.C. CHAPTER:

President Howard W. Goodhue ‘24
U.S. Army Corps of Engineers Office, Chief of Engineers

Secretary-Treasurer Paul B. Streckewald ‘39
10414 Drumm Avenue, Kensington, Maryland

SAN FRANCISCO CHAPTER

President Harrison W. Sigworth ‘44
Cadliforriia Research Corporation
Vice-President Donald E. Loeffler 40

Shell Oil Company, Martinez

Secretary-Tredsuret Jules F. Mayer '40

Chemical Division, Standard Oil Co., Richmond

Meetings: Informal luncheons everK Thursday.
Fraternity Club, 345 Bush St., Sem Francisco

CHICAGO CHAPTER:
Prosident Donald H. Loughrida=s '23
Northwestern Technological Institute, Evanston

Vice-President Robert L. Jarnes '36
Armour Research Foundation, Chicago
Secretary-Treasurer

Lawrence H. Nobles '49
Northwestern University, Evanston

SACRAMENTO CHAPTER:
President ) Wayne MdacRostie 42
State Department of ‘Water Resources, Box 1079, Sacramento
Vice President Charles M. Hetd Ex. 30
State Division of Architecture, 1120 “'N‘' Street, Sacramento
Secretdry ) Jehn Ritter '35
State Division of Highways, 1120 “N' Street, Sacramerto
Meetings: Luncheon first Friday of edch miorith.

University Club, 1319 "'K'* St., Sacramento

SAN DIEGO CHAPTER:

Chairman Mauricé B. Ross ‘24
3040 Udal Strest, San Diego 6, Calif
Secretary Frank John Dore, Jr. ‘45

Tonsolidated Vultee Rircraft Corp., San Diego

Program Chairman Hzrman S, Englander 132
U. S. Navy Electronics Laboratory

DAMES & MOORE

William W. Moore ’33
Soil Mechanics Investigations

General Offices: 816 West Fifth Sireet, Los Angeles 17

Regional Offices: Los Angeles. San Francisco, Portland.

Seattle, Salt T.ake City, Chicago, New York, Atlanta, London

Trent R. Dames "33

;Mf& OF PASADENA

3 EL DORADO, PASADENA 5, CALIFORNIA

4z
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BOOME: rochnical & Otherwise

Whether you read in a specislized
field, or whettier your literary range
is boundless you're most likely to find

the book you seek at VROMAN’S,

(Try VROMAN'S, too, for desk
supplies and quality gift ideas.)

A0\ /ROMAN'S

SYCAMORE 3.1171 695 E (DLORADO ST PASHDEME
RYAN 1-6669 )

ENGINEERING AND SCIENCE




PHOTOGRAPHY AT WORK—No. 16 in a series

In the Arma Visual Computer, a single control selects the
desired chart from as many as 700 photo slides. Each slide
contains punched code holes which automatically tune in
the corresponding Ommi Bearing Distance station. The
image of the plane is governed by a combination of the
radio signals and the plane’s gyro instruments. :

Ph()tbgraphy teams with electronics and adds

new certainty to flight

Now a visual computer pictures a plane’s So again we see photography at work helping
precise position and heading on projected to improve operations—doing it for commercial
photos of aeronautical maps. aviation just as it does for manufacturing and

- distribution.

Arma Division, American Bosch Arma Corp,,
working with the Air Navigation Development
Board and C.A.A, has developed a valuable new
aid in air navigation using photography.

With it the pilot, high above the weather, flicks CAREERS WITH KODAK

a switch and before him appears a map of the area With photography and photographic processes becoming:
he’s over. On the screen a tiny shadow of a plane increasingly important in the business and industry of

Photography works in many ways for all kinds
of business, large and small. It is saving time,
saving money, bettering methods.

moves and shows exactly where he is, where he’s tomorrow, there are new and challenging opportunities at
headi d whether he’ N OO ’ Kodak in research, engineering, electronics, design and
heading. and whether he's on course. production.

This spe]ls added certainty. Even morel It can If you are looking for such an interesting opportunity,

. . L. a F h write for information about careers with Kodak. Address:
mean savings in time and money, too. For the Business and Technical Personnel Dept., Eastman Kodak

flight can proceed by p]an rather than by dog-legs Comipany, Rochester 4, N. Y.
Onthebealns. 3 8 8 o & 6 & B e & & s % 8 " % e & ® B B e 6 @

Eastman Kodak Company, Rochester 4, N. Y.




How General Electric stacks up
on your job check list

® COMPANY REPUTATION—As an engineer, the names of
Thomas Edison and Charles Steinmetz should be known to you.
These men, who so greatly influenced the industrial surge of our
country since the 19th century, are symbolic of General Elec-
tric’s past and present technological leadership.

® SALARY—General Electric’s salary program is planned with

a long-range view for your career; a well-considered starting

salary and merit increases based on your contributions. Through

regular counseling by your supervisor you know just “how you
re progressing’’.

® OPPORTUNITIES FOR ADVANCEMENT—Through the
Company’s Personnel Registers, and individual appraisal of
your qualifications and preferences, you are considered for all
new or related jobs and promotions throughout the Company.

® TYPE OF JOB—Based on your personal preferences and
abilities, you will work in varicus marketing, manufacturing or
engineering fields. Your technical or managerial experiences
may be in any of nearly 100 product departments where you
contribute to the engineering, manufacturing or marketing of
some of the more than 200,000 G-E products.

® PERSONNEL DEVELOPMENT PROGRAMS—General
Electrie, a pioneer in industrial training programs, hastens your
professional development through classroom and on-the-job
assignments as a part of the Company’s marketing, manufac-
turing and engineering programs. Specific position placement is
also available if your interests are already formulated.

® JOB LOCATION—There are opportunities for you as a G-E
engineer in 150 cities in 45 states, plus many foreign countries.

® ADVANCED STUDIES—General Electric offers to technical
graduates the Tuition Refund Program and Honors Program
for Graduate Study wherein you may take graduate courses at
nearby universities. In additon, G.E. sponsors graduate-level
Company courses where top professional men teach in their
respective fields.

® TRAINED COLLEAGUES—As a G-E engineer, you may be
working with outstanding men who are responsible for the
envisioning, production, and distribution of such new products
as man-made diamonds, high-speed rocket and jet engines, the
new heat pump, commerecial atomic power reactors and elec-
tronic ovens.

® EMPLOYEE BENEFITS—General Flectric’s outstanding bene-
fit program for you and your family includes all the usual life,
accident and illness insurance and pension plans, plus a Savings
and Stock Bonus Plan and discounts on G-E home appliances.

® THE COMPANY'S FUTURE—General Electric’s investment
in research can mean much to you. Forty-two major Company
laboratories, dedicated to invention and innovation, will play a
major role in doubling the Company’s sales during the next
eight yvears. Only through research is a company assured of
future growth. For you, this growth at General Electric means
new and challenging technical and managerial positions,
General Electric Company, Section 959-3, Schenectady 5, N. Y.

Progress s Ovr Most Important Prodvct

GENERAL @D ELECTRIC



