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This is an

artist’s concept of
the world’s biggest
radio telescope

This giant telescope will use radio
waves to locate objects that are bil-
lions of light years out in space. The
dish-shaped mirror will be 600 feet in
diameter—about the size of Yankee
Stadium. It will be the biggest mov-
able radio telescope ever known.

As you’d imagine, it is going to take
a lot of material to build an instru-
ment this size. The American Bridge
Division of United States Steel, as a
major subcontractor, is fabricating

and erecting 20,000 tons of structural
steel for the framework alone. The
U. S. Navy through the prime con-
tractor is supervising the entire job.
When it’s completed, there’ll be a
power plant, office buildings and per-
sonnel facilities for a permanent 500-
man crew. The site is near Sugar
Grove, West Virginia.

United States Steel produces many
of the materials that are essential for
construction: Structural carbon steel;
high strength steels; alloy steels; stain-
less steels; steel piling; steel drainage
products; cements; slag; reinforcing
bars; welded wire fabric; wire rope;
steel fence; electrical cable; and other
allied products.

The most important building pro-

This mark- identifies modern, dependable steel.

Look: for it.on consumer products.

jects in our nation depend on steel.
And steel depends on men like you. If
you would like to find out about the
many engineering, financial analysis
or sales career opportunities at U. S.
Steel, send the coupon.

USS is a registered trademark

United States Steel Corporation
Personnel Division, Rocom 6250
525 William Penn Place
Pittsburgh 30, Pennsylvania

Please send me career information
about U. S. Steel.

Name.
School .
Address. ... ..
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ELECTRONICS
ENGINEER

One component in the world of electronics is as old as creation: MAN. A very
special breed of man: the Engineer. Without him, no new application of the art,
no improvement of the old, no bold departure from tradition. No aeronautics.
No electronics. No...Ryan. This is why we hold the Engineer in overwhelmingly
high regard, seek him out with unrelenting search, provide him with optimum
conditions in which to conduct research and development. Indeed, without him
the Ryan Electronics Center could not maintain its position of leadership in
electronics. With him, no ceiling can be set on what Ryan can do, no limit fixed
on his horizon or ours. No place else is there more urgent need or brighter future
for the qualified engineer, and your inquiry is invited. Send resume in confidence

to George Gerner, professional employment.

ELECTRONICS A DIVISION OF RYAN AFRONAUTICAL COMPANY

5650 KEARNY MESA ROAD, SAN DIEGO 12, CALIFORNIA



Said Isaac Newton:
““Every particle of matter attracts every other particle with a force directly proportional to the product
of their masses and inversely proportional to the square of the distances between them.”

Until recently, the thrust which propelled rocket vehicles into their coast stage, prior to orbiting, was provided by booster
stages. The fuel carried b; the satellite stage was used only to inject itself into orbit.

Now, however, a scientist at Lockheed Missiles and Space Division has evolved a Dual Burning Propulsion System
which allows higher orbits and heavier payloads. With this system, the satellite vehicle fires immediately after the last booster
stage burns out, thus augmenting the begin-coast speed. Later the satellite stage is re-started to provide orbit injection.

An even more recent development by Lockheed is a triple-burning satellite stage. This will permit a precise 24-hour
equatorial orbit, even though the vehicle is launched a considerable distance from the equator.

These principles have made possible the early development of the MIDAs satellite. Moreover, they substantially
increase the altitude and payload of the DISCOVERER series. Lockheed, Systems Manager for these programs and for the
POLARIS FBM,is pursuing even more advanced research and development projects. As a result, there are ever-widening op-
portunities for creative engineers and scientists in their chosen fields.

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-15D, 962 West
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required.

lﬂckhEEd/Mlssn_Es AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs
SUNNYVALE, PALO ALTO. VAN NUYS,. SANTACRUZ, SANTA MARIA, CALIFORNIA* CAPE CANAVERAL, FLORIDA * HAWALI
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On Our Cover

James Bonner, professor of biology,
taps a rubber tree in the Institute’s
Plant Research Laboratory — as part
of the Caltech research program
which has resulted in rapidly increas-
ing yields of rubber from rubber trees
in recent years. For a fuller account
of this program, see “Research in
Progress” on page 14.

News of other research in progress
can be found on page 15 — a new
theory of anesthetics proposed by
Linus Pauling, professor of chemistry.

Arms Control

Since last summer the Institute’s
Carnegie Program has been bringing
experts to the campus for weekly lec-
tures and seminars on the problems
of nuclear parity and arms control. On
page 9 Cushing Strout, associate pro-
fessor of history, presents a summary
and synthesis of the views that have
been presented in this program to
date. Incidentally, “Scorpions in a
Bottle”™ the title of Dr. Strout’s ar-
ticle —is the phrase that has been
used to describe the nuclear age.

Dr. Strout, a graduate of Williams
College (1947), received his MA and
PhD degrees in the history of Ameri-
can civilization from Harvard Uni-
versity. He taught at Williams and at
Yale before coming to Caltech in
1959. He is currently at work on a
book on the American image of
Europe.
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Space-age careers at Boeing

This year, engineering and science alumni will find more challeng-
ing and rewarding careers than ever at Boeing. Advanced missile
and space-age programs are expanding, and the proportion of
engineers and scientists to Boeing’s total employment is growing
steadily. Boeing programs include the Dyna-Soar boost-glide ve-
hicle, Minuteman solid-propellant ICBM, Bomarc defense missile
system, B-52G missile bomber, KC-135 jet tanker-tranport, the
Boeing 707, 720 and recently announced 727 jetliners, and lunar,
orbital and interplanetary systems and advanced research projects.
A few of the many immediate openings are listed below:

DEVELOPMENT PROGRAM SUPPORY SEATTLE AREA
B.S. or higher in AE, CE or ME (with any amount of experience) to
perform temperature analysis and conduct studies in gas dynamics,
heat transfer, ablation and gas dynamics testing.

STRUCTURAL DYNAMICS SEATTLE AREA
M.S. or Ph.D. in AE or Engineering Mechanics (with at least two
years research and development experience in structural dynam-
ics, including response and stability, dynamic analysis, dynamic
analysis methods or servo characteristics) to investigate response
characteristics of time-variant and non-linear systems and develop
methods of analysis.

MICROWAVE SYSTEMS WICHITA AREA
M.S. in Electrical Engineering or Ph.D. in Physics. To accomplish
basic research in the fields of microwave components and trans-
mission systems. Studies of materials and techniques to improve
wave guide systems. Assignments include laboratory and analytical
research.

WEAPON SYSTEMS ANALYSIS SEATTLE AREA
B.S. in AE, EE, ME or Math (with experience in testing, design or
development of missile systems or subsystems, including ground
support equipment and ground operational equipment) to plan and
establish proceduTes for evaluating the results of Minuteman ICBM
weapon system testing, and as€fst in analyzing data evolved during
test programs and prepare reports incorporating this information.

AERODYNAMICS WICHITA AREA
M.S. or Ph.D. in Aerodynamics. For assignments in development
programs involving STOL technology, performance analysis, estab-
lishment of preliminary aerodynamic configuration, stability and
control predictions, supersonic engine inlet design and testing,
and internal aerodynamic investigation. These programs involve
preliminary design on aircraft and missile projects.

GAS TURBINE ENGINE DESIGN SEATTLE AREA
B.S. or M.S. in ME (with 5 to 10 years experience in layout and
detailed design of complex mechanical assemblies involving lubri-
cation, thermal stress, inertia stress and assembly tolerances) to
perform layout and design work on gas turbine engines and their
components,

PACKAGING ENGINEERING SEATTLE AREA
Engineers with B.S. in ME, CE or EE to design and develop in-
dustrial and military packaging for the protection of electronic
equipment and missile and aircraft components. Assignments in-
clude analyzing, evaluating and testing methods, materials and
techniques for the protection of fragile and intricate items.

FACILITIES EQUIPMENT ENGINEERING SEATTLE AREA
Engineers with B.S. degrees in ME, ChemE or EE, with five years
minimum experience, to provide services which include equipment
design, specifications, selection and operational reliability. Equip-
ment involved may be manufacturing process and test equipment
(e.g., hydraulic functional test equipment) or electronic equipment
(e.g., test equipment for air-borne electronic systems.)

CERAMICS SEATTLE AREA
Ceramicist with Ph.D. degree or equivalent professional background
to conceive and conduct investigations of the factors influencing
ductility and fracture.

BASE INSTALLATIONS SEATTLE AREA
B.S. in EE or ME (with 10 years experience in architectural or
engineering design, design checking or coordination, drawing
delineation or equivalent activity) to review architectural and en-
gineering drawings of guided missile base installations and comment
on design, recommending revisions, preparing cost estimates, and
engage in Air Force and other outside company contact work.

COMPUTER METHODS SEATTLE AREA
B.S. in EE, ME or Math (with 0 to 6 years applicable experience)
to find new uses for and integrate new electronic digital computing
equipment with existing equipment.

ANTENNA SYSTEMS SEATTLE AREA
M.S. in Electrical Engineering or Ph.D. in Physics. To accomplish
basic research in the fields of surface wave antennas or large array
antennas for possible air-borne application through use of the IBM
7090 Digital Computer, 231R Pace Analog Computer and other
antenna laboratory equipment. Projects include such items as
antennas for omnidirectional radiation pattern coverage in both
horizontal and vertical polarizations.

GQUALITY CONTROL SEATTLE AREA
B.S. or M.S. in Electrical Engineering, Mechanical Engineering,
Physics, Chemistry or Metallurgy. Advanced training in Mathe-
matics/Probability Science helpful. Establish requirements and
analyze reliability performance data; correlate performance data
and design specifications; design test programs bhased on statistical
parameters; recommend changes to product design and determine
the need for changes in manufacturing process.

PLASMA PHYSICS SEATTLE AREA
Experimental and theoretical physicists with Ph.D. degree in phys-
ics for the staff of the Plasma Physics Laboratory, Boeing Scientific
Research Laboratories, to conduct studies in the field of basic
microwave plasma physics, transport properties of plasmas and
quantum plasma physics.

ELECTRONICS AND GUIDANCE SYSTEM DESIGN SEATTLE AREA
B.S. in EE or ME (with EE or mechanical design experience) to
evaluate flight instrument requirements for the Dyna-Soar boost-
glide vehicle program, perform avionics component and system en-
gineering, prepare source control drawings or design procurement
specifications, perform technical evaluation of vendor proposals,
perform design and development monitoring, evaluation and quali-
fication testing, and system avionics integration.

TEST ENGINEER WICHITA AREA
M.S. in Aeronautical, Electrical or Mechanical Engineering. For
test programs covering aerodynamic, electrical, electronic, struc-
tural and mechanism projects. Assignments require planning,
development monitoring and analysis of tests in laboratories and
actual flights.

STRUCTURES & MECHANICAL DESIGN SEATTLE AREA
B.S.in CE and ME for component and assembly design for transport
airplanes in developmental and production phases. Must be capable
of contributing creative engineering and original ideas to airplane
applications. Requirements in landing gear, controls, air condi-
tioning, hydraulic, and structural systems.

Advantages yow'll enjoy at Boeing include up-to-the-minute facili-
ties, unexcelled research equipment, insurance and retirement pro-
grams, and a company-paid graduate study program (M.A. and
Ph.D.) designed to help you get ahead faster.

For further information write: Mr. John C. Sanders, Boeing Air-
plane Company, P. 0. Box 3822 - UCI, Seattle 24, Washington.

BOLEING

Divisions: Aero-Space « Transport  Wichita  Industrial Products « Vertol « Also, Boeing Scientific Research Laboratories » Allied Research Associates, Inc.—a Boeing subsidiary
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ENGINEERS: For full information on rewarding career opportunities at Westinghouse write to
L.H.Noggle, Westinghouse Educational Department, Ardmore & Brinton Roads, Pittsburgh 21, Pa.




Multi-aperture ion
engine operating
in hard vacuum.

ULTIMA THULE, ION PROPULSION
AND BASIC RESEARCH AT EOS*

The ion engine is only one of the devices under devel-
opment at EOS that is helping to push back frontiers,
enabling us to delve deeper into physical phenomena.
Being developed under contract, ion rockets will provide
practical means of propulsion — helping achieve the
ultimate goals of space travel.

A basic, inseparable portion of all division activities
at EOS, research alone can supply the answers necessary
to the completion of our advanced projects. State-of-the-
art solutions to specific problems are relatively easy to
provide — taking only time and manpower. We prefer to
follow the more exacting path illuminated by combining
basic and applied research in reaching our objectives —
finding that the answers and information uncovered
open broad new areas for investigation and opportunity.

*Electro-Optical Systems presently has positions on its Tech-
nical Staff for PHYSICISTS, ELECTRICAL ENGINEERS,
MECHANICAL ENGINEERS who are interested in advanced
research and development programs and are experienced in the
areas of

- Solid State Physics

Materials Research

Fluid Physics

Electronic Systems
Energy Conversion
Advanced Power Systems
Electrochemistry
Quantum Electronics
Re-entry Physics

Scientists and Engineers are invited
to contact Mr. Don Smelser at

\ E ELECTRO-OPTICAL SYSTEMS, INC.
flh 131 NORTH VINEDO AVENUE
S PASADENA, CALIFORNIA

Books

The Air We Breathe

Edited by Seymour M. Farber, MD, and
Roger H. L. Wilson, MD, in collabora-
tion with John R. Goldsmith, MD, and
Nello Pace, PhD

Charles C. Thomas, Publisher . . $14.00

Reviewed by A. J. Haagen-Smit,
professor of biology

This book is the record of a sym-
posium held at the University of Cali-
fornia Medical Center in San Fran-
cisco last year. The book is divided
into five sections which cover phases
of the air pollution problem: The
“normal” atmosphere and its varia-
tions; the air pollution problem of
industry; urban living and air pollu-
tion —smog and fog; specific prob-
lems (such as the effects of dust on
the human lung); and factors in the
study and origin of lung cancer.

I had the pleasure of attending this
symposium and my impression was
that the organizers succeeded in mak-
ing this event most pleasant. Top men
in the various fields covering the im-
pact of changes in our environment
presented factual material, while at
the same time these summaries were
made palatable by the injection of
personal views and historical details,
which are not to be found in the gar-
den variety of books on air pollution.

From A to Z

The discussion ranged from a lec-
ture on the composition and origin of
our atmosphere by Dr. Harcld Urey,
to the hot subject of the effect cf
cigarette smoking on longevity, and
the controversial use of artificial ion-
ization in ventilation or air condition-
ing. The problems of automobiles and
smog, radioactive pollution, city plan-
ning, and other impacts of environ-
ment on our lives are briefly but in-
telligently covered in this record of
the proceedings.

The symposium has been clearly
written and is readily understandable
by the educated layman. Its refresh-
ing approach and the inclusion of
partially corrected discussions adds
to the value of the book and it makes
clear to the reader the proper prin-
ciples of how to live with and use our
natural resources in the best way
possible.

Engineering and Science



April, 1961 7



Biggest thirst in the universe

Each 6,000,000 pound thrust rocket ship now being planned for manned
interplanetary exploration will gulp as much propellant as the entire capac-
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume
1,140 tons in the rocket's approximately 2 minutes of burning time. Required
to carry this vast quantity of propellant will be tanks tall as 8 story buildings,
strong enough to withstand tremendous G forces, yet of minimum weight,
Douglas is especially qualified to build giant-sized space ships of this type
because of familiarity with every structural and environmental problem
involved. This has been gained through 18 years of experience in producing
missile and space systems. We are seeking qualified engineers and scien-
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-E,
Douglas Aircraft Company, Santa Monica, California.

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and
fuel flow requirements for space vehicles with DOUGLAS
Donald W. Douglas, Jr., President of )

MISSILE AND SPACE SYSTEMS Ml MILITARY AIRCRAFT M DC-8 JETLINERS M CARGO TRANSPORTS Bl AIRCOMB® B GROUND SUPPORT EQUIPMENT
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SCORPIONS IN A BOTTLE

Since last summer the Carnegie Program at Caltech has

been considering the perils of nuclear parity and the prospects

for arms control. This is the way things stand.

In 1945, when the United States dropped two
atomic bombs on Japanese cities, there was a wide-
spread realization that a new and menacing era had
begun. Those who took dark views turned out to be
right. Fifteen years later the thermonuclear arms
race has provoked many to wonder, as gallows humor
has it, whether posterity is around the corner.

A low-range megaton bomb has the explosive
power of all the conventional bombs dropped on Ger-
many and Japan in World War II. The age of mis-
siles has made it clear that, in a total war, civilian
populations would be as directly involved as the old-
fashioned soldier in his trench. Bristling with weapons
of an unprecedented capacity for devastation, the
super-powers stand in hostile, suspicious rivalry. Other
countries work to develop their own atomic and nuc-
lear capabilities, and the diffusion of these awesome
instruments inevitably increases the danger of acci-
dental war, or a conflict between the major powers
produced by the catalyst of a calculating third party.

The arms race itself has become a source of dan-
gerous insecurity in a divided world. Its continuance
also stimulates fears that the democratic welfare state
will become a “garrison state,” with defense spending
monopolizing the national budget and the military
having a disproportionate influence on policy.

Recognition of the hazards of this new world has
excited growing interest in the problems of arms con-
trol. Since last summer the Carnegie Program at
Caltech, organized by David C. Elliot, professor of
history, has supported a steady influx of visiting ex-
perts from America and abroad on defense, disarma-
ment, and diplomatic questions. These lectures have
been open to faculty, students, and the public. Mem-
bers of both scientific and humanities faculties have
also met with the speakers in weekly seminars to
explore further this treacherous terrain of policy,
probability, and possibility.

With a large part of California’s industry devoted
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by Cushing Strout

to defense work, and the nearby Rand Corporation
specializing in defense strategy, the Caltech seminars
have been mainly concerned with the prospects for
controlling the arms race, in the hope of keeping the
dragoen in his cave, blunting his claws, or moderating
his fierceness. No one claims to have tamed the beast,
but a lot has been learned about the difficulties of
keeping him at bay.

The complexity of the problem stems from the
linkage of diplomatic, military, and disarmament
strategies, which must harmonize with one another.
Yet each is itself a tangle of tight knots, and there is
no clear set of instructions for unravelling them, or
weaving them together in a solid rope that we can
be sure will bear our weight across the canyon of the
1960’s. It is clear, however, that in the nuclear age
there is a law of diminishing returns to the process
of seeking security by merely amassing armaments
to deter a potential aggressor.

A strategy of deterrence based on nuclear power is
not guaranteed to work; it may fail. An aggressor
convinced of his capacity to knock out an enemy’s
weakly-protected retaliatory power might be tempted
to launch a surprise attack. Or he might fear an im-
pending attack and seek to strike first. Diplomatic
misunderstanding, false alarms in the warning system,
or irresponsibility in the chain of command might
trigger off an accidental war. A third party might
deliberately provoke a conflict between the major
powers. An indecisive limited war, fought with con-
ventional forces, might turn into a nuclear struggle.
None of these possibilities can be ruled out.

A rational policy cannot be based on complacent
assumptions about possible enemy strategies, but in
preparing for the worst possibilities there is a danger
of losing sight of the probabilities. Most experts do
not envisage a bolt from the blue. Nuclear war is
more likely to occur because of fear (whether justi-
fied or not) of an opponent’s impending attack or
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because of accident. These probabilities are what
lend urgency to the need for arms control.

Experts agree that these hazards can be reduced
by scrapping the all-or-nothing approach implied in
John Foster Dulles’s policy of “massive retaliation,”
which put almost sole reliance on a nuclear response
(target unspecified) to any local aggression. This
strategy implied that the deliberately limited char-
acter of the Korean War was a mistake, and it
threatened the possibility of an American nuclear
strike on Moscow, for example, as a response to Sovie
aggression anywhere in the world. It narrowed the
choice to total war or back-down, thus gravely crippl-
ing flexibility. It also made no sense in a time of
nuclear parity, when the use of nuclear weapons
would provoke a nuclear reply. A rational use of force
requires a strategy of graduated deterrence that al-
lows different levels of force to be met by appropri-
ately limited replies.

The concept of graduated deterrence raises the vex-
ing question of limited nuclear wars. Most experts
believe that, in vital areas like Western Europe, the
possibility of keeping apy nuclear conflict limited is
chimerical. In the last administration there was much
emphasis on so-called tactical nuclear weapons as a
means of “modernizing” conventional forces. This ap-
proach is defensible as part of a search for a full
spectrum of deterrence, rather than for the illusory
cheap security that made the Dulles doctrine so at-
tractive to budget-balancers.

The argument for having nuclear weapons of
various yields for tactical use against enemy forces
is based on the need to deter or meet limited aggres-
sion in remote areas, where the risks of enlarging the
scope of conflict can be minimized. But tactical nuc-
lear forces are not a panacea to justify an inadequate
conventional capability. Their dangers are obvious in
reference to the densely populated industrial centers
of Europe. Attacks there on military supply depots,
railroad centers, and harbors might be called “tactical”
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Carnegie Lecturer
Ithiel de Sola Pool
(center), professor of
political science at MIT
— with Caltech’s

David Elliot, professor
of history; and John

R. Weir, associate
professor of psychology.

by the generals, but nobody else — particularly the
victims in nearby cities — would agree.

It would seem wise to keep nuclear weapons that
are intended for tactical use sharply separated from
conventional forces, and held in reserve to prevent
any aggressor from being tempted to use them. Once
non-conventional weapons become involved in a local
conflict, it may become, in some situations, all too
easy — especially under military and popular pressures
for victory — to “escalate” into full-scale nuclear war.

Weapons analysts have pointed out that nuclear
striking forces which are primarily effective only for
an offensive blow are both vulnerable and provoca-
tive. (Air force bombers on the ground are a good
example.) Visiting British strategists were especially
critical of the decision in 1957 to plant Thor missiles
(IRBM’s) on American bases in Britain and of Gen-
eral Norstad’s proposal of last October to put IRBM’s
under NATO control. These weapons — which have
a range of 1500 miles and are unprotected (except
by dispersion and number) from enemy retaliation —
may look very provocative to the Russians in their
line of fire, as if the West were planning to shoot
them first.

The vulnerability and provocation of relatively un-
protected nuclear striking forces (defects which have
marked the American defense system until recently)
will be much changed by the current development of
solid-fuel, long-range missiles in submarines, concrete
silos, or moving railroad cars. By providing a much
more protected retaliatory power than the Strategic
Air Command or other missiles offer, these new de-
vices, because of their range, concealment, or mobil-
ity, tend to reduce the danger of surprise attack and
the need for quick response in case of an accidental
strike. They also lack the offensive look of relatively
unprotected weapons which are primarily useful only
for a first strike. But the pace of uncontrolled tech-
nological change will undoubtedly upset any “balance
of terror” between rival Polaris systems, which are

Engineering and Science



immune to a knockout blow by a first strike.

At this point a spectrum of solutions to the prob-
lems of arms control begins to appear. Some put their
confidence in a balance of power between relatively
invulnerable retaliatory weapons, with the major
powers tacitly recognizing the need for unwritten
restraints on provocative or belligerent actions. Others
are hopeful that a realistic bargain can be struck
on a fairly comprehensive multilateral disarmament
treaty without jeopardizing national security. Still
others are convinced that unilateral tension-reducing
actions (not affecting the nuclear deterrent itself)
must be taken by the United States to create an at-
mosphere free of the accusatory self-righteousness of
“cold-war” postures (as illustrated by the recrimina-
tions over the U-2 spy-plane episode) before realis-
tic agreements can be secured. Such steps (beginning,
for example, with an offer to share medical informa-
tion about space flights) would be planned to expect
eventual reciprocating actions by the Russians.

These different approaches need not be inconsistent
nor exclusive, but they tend to make a difference in
detail. What, for example, should be done about anti-
missile missiles and fallout shelters? If such a mis-
sile could be technically developed, would it improve
our defense position, or tip the scales by stimulating
the enemy to increase his missile force — or even to
attack before he lost the chance to win? Similarly,
would a public shelter program condition people to
accept nuclear conflict and appear threatening, as if
preparations were being made to back up a first-
strike that would provoke an expected nuclear reply?
Or is it needed to protect our population in case deter-
rence fails?

These are some of the ambiguities of the problem.
It may well be that the limited military value of the
proposed Nike-Zeus anti-missile would not be worth
its great expense, but that it would be reasonable to

Carnegie Lecturer Sir
Solly Zuckerman
(right), professor of
anatomy at the
University of
Birmingham — with
Harrison Brown,
Caltech professor of
geochemistry.
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have a modest shelter program, as opposed to a mas-
sive “crash” effort made in a belligerent spirit at a
time of international high tension.

The coming of nuclear parity also tends to affect
NATO strategy. The West has depended on American
commitment to use nuclear weapons, if necessary, to
deter an all-out attack on Western Europe. NATO’s
conventional forces (20 divisions) are needed to re-
sist limited military probes of Allied resolution, or to
control local uprisings that might flare into wider con-
flict. Some argue now that it is no longer credible to
Russians or Europeans that an American president
would invite sure nuclear destruction of American
cities by giving a nuclear response to a Soviet attack
on Europe. This dilemma is underlined when both
sides have protected retaliatory power, because popu-
lations, rather than nuclear forces, then become vul-
nerable. This situation puts_a premium on conven-
tional forces, which were “dangerously downgraded
by the “massive retaliation” strategy.

Again there is a range of solutions to this new
problem for the alliance. Some suggest an increase in
conventional forces to meet possible aggression in
Europe; others propose a full-fledged NATO nuclear
deterrent, under a command and control designed
to give the alliance as a whole the opportunity to
decide upon its use. Somehow the Europeans —
whether they fear that America will be too hesitant
or too precipitant — must be given a sense of having
their finger on the trigger, rather than being com-
pelled to depend upon a purely American decision
about the level of force to be used.

Here the issue is joined between those who feel the
primary problem is to make Western deterrence more
credible to the Russians and those who think it needs
only to be made more credible to the Europeans. If
the American guarantee of support is still good, be-
cause the Soviets could not risk mounting a serious




Carnegie Lecturer Joseph E. Johnson, president of
the Carnegie Endowment for International Peace.

attack without striking also at the major source of
possible retaliation (the United States), then a vig-
orous but prudent American political leadership
might do much by itself to allay European anxieties.
Many analysts discount the probability in either case
of major Soviet aggression in Europe. They argue that
Khrushchev, having abandoned the Communist dogma
of inevitable war, is confident that techniques of sub-
version and military or economic aid are sufficient to
expand Soviet influence. Since 1945 the Red Army,
however important as a threat in the background, has
not been the spearhead, of Soviet expansion.

If this diagnosis of Soviet policy is correct, the
West stands a better chance of controlling the arms
race by multilateral agreements on the test-ban and
disarmament. These treaties do not depend on friend-
liness, but on the common recognition of the insecur-
ity of the arms race. Before the U-2 episode much
progress was made in narrowing the gap on inspection
procedures for the test-ban. No one expects to find a
foolproof system, but there is greater risk in the
future diffusion of nuclear weapons if tests are not
controlled.

A test-ban affecting weapons above the 20-kiloton
range (the approximate size of the Hiroshima bomb)
would, above all, provide a basis for estimating the
good faith of the participants, and therefore of the
chances for future inspected agreements on the bolder
step of arms reduction itself. Unfortunately, it has
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been hard to strike a bargain on the test-ban because
of Russian resistance to violation of their secrecy by
inspection procedures (which are themselves both
complicated and expensive) in return for a small step
in arms control from the point of view of disarma-
ment.

The logical next step after achievement of a suc-
cessful test-ban agreement would be a disarmament
treaty. Since the Acheson-Lilienthal Report of 1946,
proposing internationally controlled atomic disarma-
ment, the issue has been exploited for propaganda
purposes by both sides with few serious proposals.
In 1955 the Soviet Union showed a new seriousness
by accepting the reality of the problem of evasion
and inspection. Experts point out that it is likewise
necessary for the West to recognize the legitimacy
of Russian refusal to settle on inspection procedures
apart from actual disarmament proposals. Any viola-
tion of the Iron Curtain is a serious military disad-
vantage to the Soviets, and it can be compensated
only by the prospect of a substantial reduction in
arms. In this respect it might be easier to take a big
step.

The current Russian insistence on the goal of total
disarmament, however, conflicts with the Western
tendency to put its confidence in deterrence for pro-
tection. It may yet be possible to strike a bargain in-
volving some substantial measures of gradual, phased
disarmament — especially if political tensions can be
reduced. Here there is controversy over how far such
steps should go.

The “stable-deterrent” theorists, who seek security
in a balance of power between “second-strike” forces,
would prefer to lean on some nuclear weapons, on
the assumption that they provide more stability than
a disarmed world in which a cheater might acquire
a great nuclear advantage. A few of those who argue
this way seize the nettle by a plea for a strategy for
winning a nuclear war, if deterrence fails. Others, who
see no meaning in such a “victory,” put their confi-
dence in Soviet prudence, large-scale disarmament,
and international police forces. Options in this area
depend very largely on a reading of Soviet reactions,
intentions, and policy.

American delegates at the Pugwash conferences
with the Russians report that the Soviet representa-
tives are not as sophisticated as the West about arms
control problems, but they seem to be genuinely
aware of the new dimension given to war by nuclear
weapons and the growing dangers of nuclear diffu-
sion and accident. The popular cliché, “You can't trust
the Russians,” ignores the common hazards that all
nuclear powers face and the ability of the Soviets to
recognize them. The Russians have only to apply the
same kind of prudence the public expects them to
use in recognizing the deterrent effect of the Western
defense system.

The persistent whisper in the gloom at most of the
seminar sessions has been: What about China? The
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future of negotiations to prevent the spread of nuclear
weapons and to restrain the arms race is not promis-
ing without Chinese participation, but the grim con-
sensus is that there are no current signs that China
is interested in reducing the tensions of the world, or
even in accepting Khrushchev’s version of “peaceful
co-existence.” It may be, however, that the current
alarming aspirations for independent nuclear capa-
bilities on the part of the French, the Israelis, and the
Chinese may mature into a sad disillusionment with
the enormous expense, diplomatic rigidity, and fearful
tensions that “nuclear plenty” brings. An agreement
between Russia and the West might put much pres-
sure on the Chinese to join.

The longer the world waits to become serious about
arms control the more difficult it becomes to achieve.
Political conflicts and fears have produced the arms
race, but it has a momentum and impact of its own
which politicians and citizens cannot afford to ig-
nore. The commitment of President Kennedy’s admin-
istration to the problem reflects, on the national level,
the same concern that generated the Carnegie Pro-
gram on arms control at Caltech.

Nearly everyone who has participated in the series
has felt that the West has badly lacked leadership,
preparation, and clarity about arms control measures.
In the past no clear direction has been given to the

problem, which has been lost sight of in the rivalry
of the military services and the press of other busi-
ness of the departments.

There is widespread agreement, among those with
experience as scientific advisers, upon the need to
focus responsibility for advice to the President in a
special assistant, who meets regularly with the Secre-
taries of State and Defense, and for a Congressionally
established agency to perform the expensive work of
technical research and development. The responsibil-
ity for negotiation itself must, of course, be confined
to the State Department.

The nuclear age has been described as “two scor-
pions in a bottle.” We are all in the bottle. The pur-
suit of national security has led the United States to
form alliances, promote foreign aid programs, and
build nuclear weapons. It now demands a serious
search for arms control. If this can be achieved, the
struggle for competitive eBexistence may then be
removed from the nuclear plane, where all stand to
lose, to areas where the West can work to show that
history, contrary to Communist dogma, is on the side
of “open societies.” As armaments are reduced, it will
then become necessary to develop institutions other
than war for settling international disputes. The op-
portunity, hedged by the running out of time, awaits.
Decision will be difficult, experiment perilous.

CARNEGIE PROGRAM: Science and Government

Herman Kahn, Rand Corporation —
On Thermonuclear War

Alan Sweezy, Caltech —

The Economic Effect of a Substantial
Reduction in Arms Expenditure
Myron Rush, Rand Corporation —
Khrushchev’s Strategic Views

Dan Elsberg, Rand Corporation —
Theory and Practice of Blackmail

Henry Rowen, Rand Corporation —
National Security and Arms Control

Andrew Marshall, Rand Corporation —
Modes of War Initiation

Amron Katz, Rand Corporation —
Inspection Systems

James Digby, Rand Corporation —
Active Defense and Deterrent

Albert Wohlstetter, Rand Corporation
— The Test Ban as a Test of Attitudes
on Arms Control

Harrison Brown, Caltech —
Moscow Pugwash Conference

Gen. Maxwell Taylor, USA (ret.) —
A Blueprint for National Security

M. Jules Moch, France (UN) —

Why Disarmament is Necessary, and
How to Police It

Gen. B. J. Schriever, USAF —
Air Force Space Program

Lecturers, 1960-61

Henry A Kissinger, Harvard Univers-
ity —

Do We Want Disarmament?

Warner Schilling, Columbia University
— The Decision to Make the H-Bomb

Sir Charles Snow —

The Scientist in Government
James R. Killian, MIT —

Science and Foreign Policy
Edward L. Katzenbach, Jr.,
bridge Research Center —
Command and Control Problems
C. E. Osgood, University of Illinois —
Psychological Aspects of Policy For-
mation

Jerome B. Wiesner, MIT —

The Development of a Stable Defense
System

Cam-

Thomas Schelling, Harvard University
— Arms Control and Military Strategy
John Strachey, MP (UK) —

British Attitudes to the Deterrent
John Hanessian, AUFS —

The Antarctic Treaty

Kenneth Boulding, University of Mich-
igan —

Conflict Resolution

Denis Healey, MP (UK) —

NATO Strategy and Arms Control
Daniel Lerner, MIT —

European Defense Attitudes

Ithiel de Sola Pool, MIT —

Public Opinion and Policy

W. K. H. Panofsky, Stanford Uni-
versity —

The Test Ban

I. 1. Rabi, Columbia University and

Sir Solly Zuckerman, University of
Birmingham —

Science and Public Policy

Arthur Larson, Duke University —
Arms Control Through World Law
Louis B. Sohn, Harvard University —
Zonal Inspection for Disarmament
Joseph E. Johnson, Carnegie Endow-
ment for International Peace — :
Reflections of a Peacemonger

A. Topchiev, USSR —

A Russian View of Pugwash

James J. Wadsworth —
Negotiating with the Russians

Richard Leghorn, Itek Corporation —
Linus Pauling, Caltech —

Report on the Oslo Conference
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Research in Progress

James Bonner,

professor of biology,
taps a six-year-old rubber
tree grown from seed

at Caltech.

More Rubber from the Rubber Tree

For over 20 years, James Bonner, professor of biol-
ogy at Caltech, has directed some portion of his time
to the study of the synthesis of rubber, one of the
most important materials which plants supply to man.
When natural supplies of rubber were cut off during
World War 11, Dr. Bonner helped establish the pro-
gram for the production of rubber from guayule, a
native American plant. This served as a stopgap for
necessary supplies while the chemical synthesis of
rubber substitutes was Set up on a large scale.

Dr. Bonner’s interest in rubber continued until solu-
tion of the question of how rubber plants make rub-
ber was finally achieved three years ago. Last fall
he addressed the first world-wide conference on
rubber in Kuala Lumpur, Malaya. The conference,
sponsored by the Rubber Research Institute of Ma-
laya, was attended by over 300 scientists, all experts
on rubber. There, Dr. Bonner described how the
rubber tree, one of nature’s most efficient chemical
factories, transforms carbon dioxide and hydrogen
into the long hydrocarbon molecules which appear as
rubber in the liquid latex. This knowledge has evolved
in the past 12 years, from continuing research on the
rubber tree — much of which has been done at Cal-
tech by Dr. Bonner and his associates.

Actually, most of the significant knowledge about
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rubber synthesis has been obtained in the past four
years. The cornerstone for this present knowledge is
the fact that all of the carbon atoms of rubber are
derived from acetate. This applies not only to rubber
but also to the other isoprenoids such as the essential
oils and steroids (important in people as hormones ),
all of which have as their molecular base the five-
carbon substance isoprene.

The rapidly increasing yields of rubber from the
rubber tree dramatically exemplify how science bene-
tits practical affairs. During the past 20 years the
rubber tree has been made to increase its yield five
times. This has been done by painting hormones and
antibiotics on the tree trunk to improve latex flow
and by using new methods of tapping the latex ves-
sels which are the latex-containing pipes in the bark
of the tree. Scientists expect to double the rubber
tree’s output again, mainly by applying the new
knowledge of the synthesis of rubber.

In the United States, synthetic rubber is widely
used — partly because it is cheaper than natural rub-
ber. In the world as a whole, however, twice as much
natural rubber is used as synthetic rubber. The
amounts of rubber used each year are rapidly in-
creasing as more and more of the world’s people shift
from feet to seat, from walking to automobiles.
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Research in Progress

Anesthetics — A New Theory

Anesthetics, in various forms, have been used
throughout the ages in an effort to relieve pain. But
scientists have never been able to find out how an-
esthetics actually worked. The common belief is that
anesthetics induce unconsciousness and insensitivity
to pain by dissolving in the fatty substances of the
brain and changing these substances in some unknown
manner. Now a new theory has been advanced by
Linus Pauling, professor of chemistry at Caltech — the
first detailed molecular theory of anesthesia ever
proposed.

The Pauling theory holds that anesthetics bring
unconsciousness because they cause the formation of
tiny crystals which reduce conductivity and interfere
with the electrical activity of the brain. The action,
according to this theory, takes place on the fluid part
of the brain. (Brain tissue contains 78 percent water
and only 12 percent fatty substances.) It is believed
that only one-tenth of one percent of this fluid ma-
terial needs to be converted into minute crystals to
induce unconsciousness and insensitivity to pain.

The microcrystals that might be formed when anes-
thetics reach the brain would be much smaller than
a brain cell, but large enough to contain hundreds or
thousands of water molecules. Unlike ice crystals,
which could damage brain tissue by expanding, these
crystals do not expand.

It is known that water, in liquid form, is a con-
ductor of electricity, but in crystals or ice it is a poor
conductor. Even without an anesthetic, cooling the
brain from 10 to 20 degrees below the normal tem-
perature of 98.6 will cause unconsciousness. Dr. Paul-
ing assumes that when brain tissue is cooled, small
hydrate crystals form in the tissue, entrapping some
of the ions and electrically-charged side chains of
protein molecules. The formation of these microcrys-
tals would then interfere with the electrical activity
of the brain and cause unconsciousness.

The new theory indicates that molecules of an
anesthetic agent such as chloroform fit into cavities
in the framework of the water molecules constituting
the hydrate microcrystals in such a way as to stabil-
ize these crystals, and to allow them to form at a
higher temperature, even at normal body temperature.
This action would cause unconsciousness just as the
cooling action does.

Dr. Pauling’s theory could offer an explanation for
many phenomena. For instance, divers, working under
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high pressure, sometimes suffer from anesthesia
caused by nitrogen in the air they are breathing.
Molecules of nitrogen do not interact with water
molecules very strongly, but the interaction is strong
enough to stabilize hydrate microcrystals when the
pressure of the nitrogen is great, as it is for a diver
at considerable depth. Replacing the nitrogen with
helium prevents this effeck- because helium atoms
have a very small attraction for other-molecules and
therefore do not stabilize the formation of crystals.

One of the most puzzling facts about anesthesia has
been that the rare gas xenon is an almost perfect
anesthetic agent — and yet it is completely unreactive
chemically. Its only known property is that of form-
ing hydrate crystals —a fact that is extremely inter-
esting in the light of Pauling’s theory. As in his ex-
planation of the action of ordinary anesthetics, the
attractive action between the atoms of xenon and the
molecules of water in hydrate crystals, makes xenon
one of the most effective anesthetic agents known.

Another interesting feature of the new theory is
that it has permitted the prediction to be made that
certain mixtures of anesthetic agents should be more
effective than one agent alone. The hydrate micro-
crystals that form in the brain have cavities of differ-
ent sizes to accommodate anesthetic molecules of dif-
ferent sizes. The smallest chamber in which an anes-
thetic molecule can fit is formed by 20 water mole-
cules, the next larger by 24, and a still larger by 28.
If, as it is assumed, the hydrate microcrystals that
form in the brain contain all three kinds of chambers,
then anesthesia could be accomplished more easily
by using mixtures of molecules of different sizes.

The Pauling theory may also have importance to
other parts of the body than the brain. It is probable
that hydrate microcrystals form in tissues of other
parts of the body and that the properties of the tis-
sues may then be changed to some extent.

The new theory is being subjected to more experi-
mentation in the Caltech chemistry laboratories as a
part of the research devoted to development of a de-
tailed understanding of the properties of living organ-
isms in terms of their molecular structure. The new
findings by Dr. Pauling were developed in the course
of a program of investigation of the chemical basis
of mental disease, being carried out at Caltech with
the support of the Ford Foundation and the National
Institutes of Health.
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Student Life

Emissaries From the Outside World

THEOLOGIANS

Caltech students like visitors. Most of the programs
which bring official visitors from the “outside world”
are met with considerable enthusiasm, and such was
the case with two notable visits this spring. First,
seven theological students from various schools of
religion on the Pacific Coast spent four days living
in the student houses, and then the Yale Russian
Chorus spent two days doing the same. Both groups
provided Techmen with the opportunity to meet
bright, dynamic college students with interests, philos-
ophies, and personalities quite foreign to our campus.

Among the seven theologians were students of
Judaism and of several branches of Protestantism. One
theologian was assigned to each of the student houses,
and six shared rooms with Caltech students. (The
seventh was a girl.) They all ate their meals in their
adopted houses, and spent most of their time in bull
sessions. -

Sponsored by the YNI%A, the visiting theological
student program runs in alternate years with a visit
from some outstanding theologian. The theologians
this year were intelligent and well-educated, most of
them having been honor students at good liberal arts
colleges. They seemed to be the counterpart in the
liberal arts to Caltech students in the sciences.

The theologians exhibited a firm understanding of
philosophy, and the overzealous, non-believing Tech-
men gave them an opportunity to display their edu-
cation most brilliantly. Whenever the discussions be-
came too loud or too emotional, the visitors displayed
a cultured command of themselves and the situation.
Strangely enough, it was usually the supposedly
rationalistic Caltech students who tended to become
excited and emotional.

The most impressive thing about the theologians
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Some undergraduate notes on recent
visitations to the campus

was the type of philosophical systems they put forth.
For the most part, Caltech students who were expect-
ing fundamentalistic, “hell-fire and brimstone” evange-
lists whom they could rake over the coals, were sadly
disappointed. One theologian did profess a Calvinistic
philosophy which he had (to his satisfaction at least)
combined with the study of physics. He believed that
“God’s call” had been for him to devote half of his
energies to religion and half to science, and so he
attempted to devote certain hours to thinking like a
scientist, and certain other hours to thinking like a
theologian.

Several of the visitors had surprisingly sophisticated
philosophies which they had formed with cognizance
of the traditional atheistic and agnostic arguments.
They had built their religious systems to bypass the
major first-level objections that many Caltech students
have committed to memory.

Most of the theologians looked upon religion as a
means to producing a better world, as an effective
measure against forces working contrary to man’s
general welfare. Physics graduate students, flying the
colors of logical positivism, seemed drawn like flies
into arguments with this philosophy. Their argument
was that one shouldn’t make assumptions about the
universe (namely, the existence of God) when these
assumptions are unnecessary. The theologians’ answer
was that religion performs a service to man which
is necessary for his happiness —a service which no
simpler system (one without religion) can perform.

One theologian said flatly that the question of the
actual existence of God was irrelevant, since the pri-
mary function of belief is to provide an individual
with motivation to live by a sound ethical system.

Another theologian admitted quite frankly that he
wasn’t certain that God existed outside of man’s mind,
but that he had accepted religion anyway because of
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the beneficial influence it has on people.

A third theologian said that only through religion
will vast numbers of people be made ethical enough
to make possible a smooth-running society.

Although most of the theologians were convinced
of the actual existence of God, nearly all agreed that
this was almost an academic point, and certainly sec-
ondary to the service that belief performs.

One theologian summarized the whole new ap-
proach to theology by relating it to modern physics.
He pointed out that science has defined subatomic
particles by their actions and properties, rather than
by their actual substance. Likewise, modern religion,
said the theologian, defines God by His function and
the effect that belief in Him has upon the world. If
and when we discover the physical construction of the
electron, concludes the theologian, our discovery will
not alter the properties of it; the same argument ap-
plies to God and religion.

After the first few discussions, even the most en-
thusiastic Caltech atheists ceased trying to argue their
traditional points against religion. Many Techmen
finally concluded that the theologians professing this
reformed theology were cheating by arguing morality
rather than religion. The theologians were told that
a scientific, logical approach didn’t allow one to be-
lieve in something because it is convenient; certainly
such a philosophy would ruin science. Yet even the
most dedicated atheist gave the theologians credit
for a good try, and respected them for forcing him to
argue religion on a higher plane than he had before.

In turn, the theologians enjoyed their stay at Cal-
tech. Most admitted that their philosophies had never
been attacked so vigorously. More important, they
agreed that Caltech students were less hostile to their
philosophies than they had anticipated, and several
of the theologians expressed a desire to come again.

The Yale Russian
Chorus gives a concert
in Calteck’s
Culbertson Hall.
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CHORISTERS

With the Yale Russian Chorus (also brought to the
campus by the Caltech YMCA ) Techmen had an en-
tirely different experience. Most of the chorus mem-
bers, all undergraduate or graduate students at Yale,
had traveled to Russia during the previous summer,
under the sponsorship of the State Department. The
chorus would sing spontaneously on the streets of
Moscow, and then would mingle with the Russians
they had attracted. Techmen were full of questions
about Russia, and the Yalies tried to answer them all.

The worst aspect of the Yale visit was the tendency
of many of the younger choristers to consider Caltech
as a hotel, and to treat Caltech students in the same
manner one hotel guest treats another. Besides being
slightly aloof, the Yale freshmen were a little trying
in their attempts to be sgphisticated. Fortunately,
Yalies definitely improve with age. The-older students
were friendly and outgoing.

On the final night of their stay, the choristers pre-
sented a two-hour concert, with all of the numbers
(except for some encores) sung in Russian. The con-
cert was probably the best musical event Caltech has
had in years and the predominantly Caltech audience
expressed its appreciation by calling the chorus back
for six encores. This display of appreciation, warmly
received by the visitors from Yale, provided the im-
petus for a very successful spontaneous party after
the concert with the Yalies. The chorus sang and
talked freely, and even the Yale freshmen secemed
not quite so concerned with being collegiate.

Generally speaking, the visit gave Caltech a better
understanding of Yale and what it represents, though
some Techmen were reminded of why they had
picked Caltech instead of the Ivy League.

— Roger Noll 62




Student Life .

continued

ANTHROPOLOGIST

Explaining that she found Techmen to be “self-
contained, rational, cheerful, inner-directed, and ca-
reer-oriented,” Dr. Margaret Mead summed up her
opinions on Caltech students after three days of close
observation as a guest on the YMCA’s Leaders of
America Program this month. Despite her tight pro-
gram, Dr. Mead did discover many things about
Techmen, and although she said that she was “not a
critic,” she did make a few observations on the prob-
lems that Caltech students, as a group, seem to have.

Techmen, explained Dr. Mead, are © on the
whole, voungsters who have been pretty dissociated
from the world they have come from. They learn
to think extraordinarily early . . . They've learned to
figure everything out.” As a result of the Techman’s
ability to analyze, Dr. Mead continued, he is apt to
become isolated from the rest of the race.

This is the problem, and Dr. Meads suggested
solution is to try to find some kind of dilutant that
will enable the Caltech student to overcome this iso-
lation. Dr. Mead noted that the Institute attempts to
provide this dilutant through its humanities require-
ments, but she suspected that the humanities here
were probably given to us only in the form of the
written word — something we have had since we
were two years old, and, therefore, not as useful as
such other forms of the humanities as ballet (ballet?)
or art, where life and movement is portrayed.

Dr. Mead admitted, however, that it would probably
be easier to “meet the rest of the race” by another
means, and one dearer to the Techman’s heart —
girls. What kind of girls, and how to meet them is,
of course, another problem — but Dr. Mead discussed
that too.

As far as the Techman’s methods for meeting girls
are concerned, Dr. Mead merely noted that she had
never seen l&ss ambitious Romeos in her life. The
Techman, she exp]ainéﬁ, wants girls to appear and
disappear at his wish and is unwilling to go out and
find them himself. Techmen, she noted, are also picky

about what kind of girls they want as well: “Dart-
mouth boys want girls. Caltech boys want girls that
they think Caltech boys should have.”

Dr. Mead then proceeded to discuss just what types
of girls Caltech boys should have. She described the
ideal girl for a Techman as one who does not want
to get married right away. Techmen want to learn
something before getting married, and they want
their future wives to learn too. “This is one group in
the country who want bright wives. This is unique
and should be cultivated.”

The girl should have some mental capacities, or
some sort of gift as well. The problems involved in
getting this sort of girl, as can be seen, are serious.
Dr. Mead described a survey she took to see it many
girls would want to marry a physicist. Very few did.
The solution that Dr. Mead proposes is a familiar
one, but this is perhaps the first time that it has been
proposed seriously. She suggests that a high-level
girls college be established on the West Coast. (As
mentioned, Caltech students have been considering
the idea of turning Tournament Park into a girls
school since the 19307s.)

Another interesting situation in which Dr. Mead
analyzed the Techman’s feelings is in regard to
whether or not Pasadena can be called a “college
town.” First of all, said Dr. Mead, a college town
is one that “fights the students all the time.” The
students at a college, she explained, want the town
to know that the college exists. Most important, how-
ever, is that in a college town, the university is the
town’s way of touching with the future. Pasadena,
Dr. Mead continued, tends to ignore both the college
and the students, thus giving the impression, at least
to some of the students, that it really isn’t a college
town.

It is interesting that Dr. Mead’s opinions on the
girls’ college and Pasadena seem to correlate with
opinions that many Techmen have had for a long
time. The solution is simple: Let’'s move Caltech and
bring on the girls!

— Richard Karp 64

Margaret Mead, on campus as
one of the YMCA’s Leaders

of America, discusses the natives
with Robert Ryan, Resident
Associate of Page House.



Is your future up in the air?

As the communications needs of our nation become steadily
greater and more complex, the Bell Telephone System is
continuing its pioneer work in microwave by “taking to the
air” more and more to get the word across.

To this end, Western Electric — the manufacturing arm
of the Bell System — has the monumental task of producing
a large part of the microwave transmission equipment that
knits our country together by shrinking thousands of miles
into mere seconds.

In spite of its great technological strides, the science of
radio relay is a rapidly-changing one. And new  break-
throughs and advances are common occurrences. A case in
point: our Bell System “TH” Microwave Radio Relay. This
newest development in long-distance telephone transmis-
sion will eventually triple the present message-carrying
capacity of existing long-haul radio relay installations. A
full-scale system of 6 working and 2 protection channels can
handle 11,000 telephone messages at the same time.

To make microwave work takes a host of special equip-
ment and components: relay towers, antennae, waveguides,
traveling wavetubes, transistors, etc. But just as important,

it takes top-caliber people to help us broaden our horizons
into such exciting new areas as communication by satellites!
And microwave is only part of Western Electric’s oppor-
tunity story. We have—right now—hundreds of challenging
and rewarding positions in virtually all areas of telephony,
as well as in development and building of defense communi-
cations and missile guidance systems for the Government.
So, if your future is “up in the air,” you owe it to your
career to see “what’s up” for you at Western Electric.
Opportunities exist for electrical, mechanical, industrial, civil and
chemical engineers, as well as physical science, liberal arts, and
business majors. For more information, get your copy of '‘Western
Electric and Your Career’’ from your Placement Officer. Or write
College Relations, Room 6105, Western Electric Company, 195 Broad-

way, New York 7, N. Y. And be sure to arrange for a Western Electric
interview when the Bell System recruiting team visits your campus.

Western_ Electric

——
MANUFACYUMNG AND SUPPLYU UNIT OF THE BELL SYSTEM

Principal manufacturing locations at Chicago, Ill.; Kearny, N.dJ.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldafe, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover,
Mass.; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Telstype Corporation, Skokie, Ill., and
Uittle Rock. Ark. Also Western Electric distribution centers in 33 ecities and installation headquarters in 16 cities. General headquarters: 195 Broadway. New York 7, N. Y
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I'he Month at Caltech

National Academy of Sciences

Renato Dulbecco, professor of biology at Caltech,
was elected a member of the National Academy of
Sciences this month. Election to the Academy, one
of the highest scientific honors in the nation, is in
recognition of outstanding achievement in scientific
research, and membership is limited to 500 American
citizens and 50 foreign associates. There are now 36
Caltech staff members in the Academy.

Dr. Dulbecco was born in Catanzaro, Italy, and
received his MD from the University of Torino in
1936, at the age of 22. After graduation he was obliged
to serve a year and a half in the Army, and in 1938
he returned to the University as an assistant professor
in the department of pathology. During the war he
served as a medical officer in the Italian Army, and

Renato Dulbecco, professor of biology
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in 1945 he again returned to the University, where he
spent two years in the study of physics.

Dulbecco came to the U.S. in 1947 to work with
S. E. Luria in the department of bacteriology at
Indiana University, on studies of the action of radi-
ation on bacteriophage, the viruses found in the
human body that attack bacteria. He came to Cal-
tech in 1949 to continue his work on bacteriophage
under Max Delbruck, professor of biology. In 1951
he decided to apply his combined training in medi-
cine, histology, physics, and bacteriophage to the
field of animal virology, hoping to make this hitherto
purely medical subject available for the study of
fundamental questions in biology.

For many years viruses had been studied chemi-
cally and medically, but never very much biologically
until E. L. Ellis and Max Delbruck began working
with bacterial viruses at Caltech in about 1937. Dul-
becco carried over this biological viewpoint to the
study of animal viruses and developed techniques
which made it possible, for the first time, to make
quantitative studies of them. Starting with the de-
velopment, in 1952, of an accurate and highly sensi-
tive bio-assay method, he was able to study the life
cycle of viruses in single cells, to isolate mutants, to
analyze the consequences of simultaneously infecting
single cells with different viruses, and to make some
progress in our understanding of the first steps in
tumor production by viruses. Dulbecco is today a
leader in animal virus research, and his laboratory is
recognized around the world as an outstanding center
of such research.

Max M ason

Max Mason, former chairman of the Observatory
Council which supervised construction of the Palomar
Observatory, died in a Claremont, Calif., sanitarium
on March 22, of a cerebral hemorrhage. He was 83
years old.

continued on page 22
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IMPORTANT DEVELOPMENTS AT JPL...

PIONEERING IN SPACE RESEARCH

The Jet Propulsion Laboratory has been assigned
responsibility for the Nation’s program of unmanned
lunar, planetary, and interplanetary exploration. The
objectives of this program are to contribute to mankind'’s
fundamental knowledge of space and the space environ-
ment and to contribute to the development of the tech-
nology of space exploration. For the next ten years, as
larger booster vehicles become available, increasingly
versatile spacecraft payloads will be developed.

JPL will conduct the missions, utilizing these spacecraft
to orbit and land on the moon, to probe interplanetary
space, and to orbit and land on the near and far planets.
Earliest of these spacecraft will be the “Ranger” series

O

\
B\ & S

now being designed, developed and tested at JPL. The
mission of this particular series will include first, explora-
tion of the environment and later the landing of instru-
mented capsules on the moon.

Never before has such a wide vista of opportunity, or
a greater incentive been open to men trained in all fields
of modern science and engineering. Every day at JPL new
problems arise, new theories are advanced, new methods
tested, new materials used and new principles discov-
ered. This creates a stimulating work atmosphere for
trained individuals and an unlimited field for constructive
development of a long-range and rewarding career.
Wouldn't you like to take part in it?

lystrated is a “Ranger’’
proof-test model undergoing
design verification testing in
one of the laboratories at JPL.
Here design features are

tested and proved, operational
procedures developed and
handling experience gained for
the actual construction of the
initial flight spacecraft.

These spacecraft will be among
the earliest pioneers in the
development of space science.

JET PROPULSION LABORATORY

Operated by the California Institute of Technology under contract with the National Aeronautics and Space Administration

PASADENA, CALIFORNIA
Employment opportunities for Graduate Students in these fields

INFRA-RED * OPTICS * MICROWAVE * SERVOMECHANISMS « COMPUTERS * LIQUID AND SOLID PROPULSION * STRUCTURES * CHEMISTRY
INSTRUMENTATION * MATHEMATICS « ENGINEERING MECHANICS « TRANSISTOR CIRCUITRY AND SOLID STATE PHYSICS
Send professional resumé for our immediate consideration. Interviews may be arranged on Campus or af the Laboratory.
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EVERYTHING

in

Laminated Plastics
From One Source

An Example of
Synthane You-shaped Versatility

From the day this plant started it has been
shaped by the needs of customers like you. And
so you find under one roof at Synthane your
complete answer in laminated plastics—sheets,
rods, tubes, molded-laminated, molded-macer-
ated and fabricated parts. Synthane has all the
facilities necessary for designing and producing
tools, dies, jigs and fixtures for fabrication, a
mine of information on the proper methods for
machining laminated plastics. Versatility from
one source. One high quality. One responsibility.

You-shaped Versatility makes Synthane a Better Buy in Laminates.

[SYNTHANE]

CORPORATION l_.l OAKS, PENNA.,

1
| synthane Corporation, 13 River Rd., Oaks, Pa. |
| Gentlemen: |
| Please send me information relating to Synthane as a source I
= for laminated plastic materials and parts. =
| Name. |
| I
| Address. 1
| i
i City. Zone State |
S 4
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The MOnth . « . continued

Dr. Mason was a member of the Caltech executive
council, which operated the Institute, from 1936 to
1945, and was a Caltech trustee from 1945 to 1951.

Born in Madison, Wisconsin, Mason was graduated
from the University of Wisconsin, and received his
PhD in mathematics from the University of Gottingen,
Germany, in 1903. After teaching at MIT and Yale, he
returned to the University of Wisconsin, where he
eventually took the chair of mathematical physics.

As a member of the National Research Council dur-
ing the first World War, he invented several sub-
marine detection devices, including the hydrophone,
which was used to hunt submarines and also for
navigation.

Dr. Mason became president of the University of
Chicago in 1925, and in 1928 joined the Rockefeller
Foundation as its director of natural sciences. He
was president of the fcundation from 1929 to 1936,
when he came to Caltech as vice chairman of the
Observatory Council. He became chairman in 1940
and remained as head of the council until it was dis-
banded in 1948 upon completion of the 200-inch
telescope at Palomar. From 1948 to 1950 he was a re-
search associate in astrophysics at Caltech and retired
in 1950.

Tuition — Going Up

Annual tuition charges for undergraduate and grad-
uate students at the Institute will be increased from
$19275 to $1575 for the academic year beginning in
September 1962. The last adjustment was made in
1959 when tuition rose from $900 to $1275.

The increase was voted by the Board of Trustees
in order to meet steadily rising costs of education at
the Institute. The deferred payment plan now in
operation will be adjusted to the new tuition charge
and an effort will be made to increase the number
of scholarships available. Said President DuBridge:
“It continues to be our aim to see that no qualified
undergraduate student shall be excluded from Cal-
tech for financial reasons alone.”

California Institute Associates

Simon Ramo PhD ’36, executive vice president and
secretary of Thompson Ramo Wooldridge, Inc., has
been elected vice president of the California Institute
Associates. Preston Hotchkis, Los Angeles attorney,
who has served previously as secretary and member of
the board of directors, was elected treasurer. William
Clayton continues to serve as president.

The California Institute Associates are a group of
public spirited citizens interested in the advance-
ment of learning, who were incorporated in 1926 as
a non-profit organization for the purpose of promot-
ing interests of the Californja Institute of Technology.

Engineering and Science



April, 1961

A “stream-of-action” environment with unusual growth
possibilities should be a major factor in a choice of
career. And that’s an excellent reason for considering
carefully the opportunities existing in Sikorsky Aircraft.

We believe that our company is just the “right-sized
stream”. Young engineers can enjoy diversified, small-
group activities, as well as stature opportunities in a
field that is wide open to the expression of imagination
and professional competence.

Sikorsky Aircraft is the company which pioneered the
modern helicopter. Qur current program is far-ranging
and is recognized as one of the broadest and most
challenging in the entire aircraft industry.

Work associations are stimulating and in an atmosphere
of progress. Assignments could include joining an elec-
tronic team of twenty to thirty associates—or—working
with a highly selective group of four or five on interest-
ing problems of radiation, instrumentation, auto pilot-
age, automatic stabilization, etc.

If you want to enter this “stream-of-action”, the time is
now. Opportunities for personal progress have never
been greater.

For detailed information about careers with us, please
write to Mr. James L. Purfield, Employment Supervisor.
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Alumni News

Caltech Alumni Fund

The Caltech Development Program recently con-
cluded was an unqualified success. The alumni can
be proud of their part: All told, over $2,300,000 was
raised from alumni sources. '

The Alumni Fund was the vehicle for alumni con-
tributions to the Development Program. We can now
chalk up success for this third project undertaken by
the Fund.

Initially, the Alumni Fund was established to raise
money for a gymnasium and swimming pool. When
this goal had been achieved, with the substantial aid
of the Scott Brown estate, the Fund was next directed
toward raising funds for endowing four undergradu-
ate scholarships. This second goal was achieved, and
to date the endowment has provided full tuition for
22 “scholar years.” Four new grants covering tuition
are being made each year.

Now we face the question of how our continuing
financial support can be of most help to the Institute.
The Alumni Fund is managed by the Board of Di-
rectors of the Alumni Association, with advisory as-

WHY $0. CALIF. EDISON CHOSE “PVs”

@ REMODELING COSTS GREATLY REDUCED — NO NEW
CEILING REQUIRED. This customized “Perfect Vision”®
installation, which embodies the use of plastic louvers
between the luminous panels, is itself a “ceiling of light”’

® IMPROVED LIGHTING. Customized louvered Smoot-
Holman ‘“‘Perfect Vision”® luminaires provide a light
level of approximately 150 foot candles of comfortable,
shadowless illumination.

@ EASY TO MAINTAIN. Installation has lamps at the ceil-
ing line for easy cleaning and relamping.
@ BALLASTS LAST LONGER. @ PLEASING APPEARANCE.

FRUTIR
o NS

WRITE FOR DETAILED & INFORMATION. ..

SMOOT-HOLMAN Company, Inglewood, California !
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sistance from the Alumni Fund Council and the In-
stitute. It is the combined opinion of these three
groups that the next goal for the Alumni Fund should
be the establishment of an unrestricted Alumni En-
dowment Fund for use by the Institute at its discre-
tion.

Present plans call for getting under way next fall.
The two remaining spring issues of E & S will elab-
orate further as plans develop. The Board solicits
comments and suggestions relative to the Fund;
wherever possible they will be incorporated. Please
address these to F. G. Crawford, care of the Alumni
Office at Caltech.

— Howard B. Lewis, Jr. > 48
Co-director in charge
Alumni Fund

Save the date of June 7 for the
Annual Alumni Meeting and Dinner

U. S. Patent Nos. 2,932,728 and 2,933,279

CartecH VARsITY GAME SCORES
BASEBALL
March 28 Claremont-
Harvey Mudd 8 Caltech 2
April 1 Azusa College 17 Caltech 3
April 3 Caltech ) La Verne 7
April S Whittier 16 Caltech 3
. Occidental 14 Caltech 1
April 8 Occidental 18 Caltech 4
April 12 Pomona 14 Caltech 2
. Whittier 12 Caltech 1
April 15 Whittier 16 Caltech 2
TeNNTS
March 30 Caltech 6 Cal Western 1
April 8 UC Riverside Ty Caltech 1Yy
April 15 Caltech 6,  Whittier 21,
SWIMMING
April 3 University of
rizona 65 Caltech 30
April 7 Caltech 73 Whittier 21
April 13 Caltech 76 Claremont-
Harvey Mudd 19
April 14 Caltech 48 Long Beach State 47
TrACK
March 31 Whittier 96 Caltech 30
April 8 Pepperdine 89
Caliech 51
Cal Western 37
UC Riverside 33
Caltech Frosh 18
Cal Baptist 9
April 15 Pomona 84 Caltech 37
GoLr
March 27 Claremont-
Harvey Mudd 36 Caltech 18
March 31 Pomona 32 Caltech 22
April 7 Caltech 28 Whittier 26
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Advanced power conversion systems
for space vehicles utilizing energy of the sun or
heat from a nuclear reactor are now being devel-
oped by Garrett’s AiResearch divisions. Under
evaluation are dynamic and static systems which
convert heat into a continuous electrical power
supply for space flight missions of extended dura-
tion. Component and material developments for
these systems are being advanced in the fields of
liquid metals, heat transfer, nonmechanical and
turboelectric energy conversion, turbomachinery,
alternators and controls.

Besides solar and nuclear power systems for
space applications, other product areas at Garrett
include small gas turbine engines, environmental
systems for advanced flight vehicles, cryogenic

OUT OF THE LABORATORY

fluid systems and controls, pneumatic valves and
controls and missile accessory power units.

This diversification of project areas enables
the engineer at Garrett to specialize or diversify
according to his interest, not only making work
more interesting but increasing the opportunities
for responsibility and advancement.

An orientation program lasting several months
is available for the newly graduated engineer,
working on assignments with highly experienced
engineers in laboratory, preliminary design and
development projects. In this way his most profit-
able areas of interest can be found.

For further information about a career with
The Garrett Corporation, write to Mr. G. D.
Bradley in Los Angeles.

THE(J.\ { {33 ) CORPORATION

AIRESEARCH INDUSTRIAL ® GARRETT MANUFACTURING LIMITED ® MARWEDEL ® GARRETT INTERNATIONAL S.A.

April, 1961

AiResearch Manufacturing Divisions

Los Angeles 45, California = Phoenix, Arizona

OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING ® AIRESEARCH AVIATION SERVICE ¢ GARRETT SUPPLY ® AIR CRUISERS

® GARRETT (JAPAN) LIMITED
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FOOD MACHINIRY
AND CH

ks COMMERCIAL OPERATIONS:

‘ Graduates planning careers in chemical, elec-
trical or mechanical engineering, will be interested in
evaluating the opportunities offered by Food Machinery
and Chemical Corporation, with headquarters in San
Jose, California—a nation-wide organization that puts
ideas to work through creative research and practical
engineering.

FMC offers career opportunities in these fields:
Agricultural Chemicals = Agricultural Equipment -
Automotive Servicing Equipment = Food Canning &
Freezing Equipment - Defense Materiel « Fire Fight-
ing Equipment * Industrial Chemicals + Materials
Handling Equipment + Power Gardening Equipment *
Packaging Equipment = Food Packing and Processing
Equipment - Petroleum Specialty Equipment * Pumps
and Water Systems = Waste Disposal Equipment

DEFENSE OPERATIONS:

FMC’s Ordnance Division,
located at San Jose, California,
produces mobile support equip-
ment for military programs in-
cluding amphibious tracked
vehicles and missile ground sup-
port equipment. This fully in-
tegrated organization and its
well equipped facilities provide
coordinated control of each
phase of every project from
design concept through devel-
opment and production. *

The division possesses complete prototype and quantity
production manufacturing facilities along with a wide
variety of test equipment and processes, as well as
complete testing grounds for tracked vehicles and mis-
sile handling equipment. Young graduates employed
by FMC have the opportunity of working with men
of outstanding engineering talent and leadership in
mechanical, structural, electrical, hydraulic, and metal-
lurgical specialties.

This challenging field offers tremendous possibiiities
for the young engineer. Because of rapid advancements
in this sphere of activity, FMC is constantly looking
for men with the special capabilities for creative engi-
neering and development.

To acquaint students with the broad scope of career opportunities in FMC’s
diversified activities, we invite you to write for copies of our brochure, “Putting
Ideas to Work,” which graphically presents FMC'’s operations and product lines.

Address:

Personnel Administration Department

P. O. Box 760, San Jose, California,
or Industrial Relations Department
161 East 42nd Street, New York 17, New York

i

FOOD MACHINERY
AND CHEMICAL
CORPORATION
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lIdeas fto

FOOD MACHINERY AND CHEMICAL CORPORATION

Putting

Work
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YOUNG ENGINEERS AND SCIENTISTS
BEFORE YOU DECIDE .

- CoN

PICK UP THE FACTS!

At Convair, we know how important it is to
choose your first association wisely. We can
almost always help to make the decision a little
easier, whether or not you choose Convair.

No company can be all things to all graduates,
but Convair offers some unusual advantages that
should interest you. We’re a big company, but
provide many of the advantages usually consid-
ered unique to smaller firms. Our engineering
departments, for example, are purposely organ-
ized into small, specialized groups, achieving a
climate of individualism rare in a company our
size. Also, a large organization can pursue a vari-
ety of independent research and technical studies;
its resources provide an extra measure of stability.

Looking for real opportunity? Convair, as a
member of the General Dynamics family, offers
what is probably the most advanced and diversi-
fied list of programs and products in the aero-
space industry.

CONVAIR

April, 1961

Salary? You’'ll find us competitive right down
the line.

Location? Convair’s operating divisions are lo-
cated in California and Texas. Each has advan-
tages; all are in medium-sized metropolitan areas.

Associates? Distinguished men in your field
have chosen Convair as their company; the best
place to express their ideas and formulate their
careers,

Graduate study? Convair aggressively encour-
ages graduate study and participation in local
educational programs through lecturing and
teaching.

Yes, before you decide, pick up all the facts
about Convair. You’ll find them in our new bro-
chure, “Engineering Opportunities.” See it in
your placement office or write for a copy. Address
Mr. H. T. Brooks, Engineering Personnel Ad-
ministrator, Convair General Office, San Diego
12, California.

A DIVISION OF

GENERAL DYNAMICS
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Chances are you’ll eventually be involved
in some way with specifications for:

AIR CONDITIONING
REFRIGERATION
HEATING

HEAT TRANSFER

i
and chances are you'll profit by knowing

the One Manufacturer providing
“nne source-one responsibility’” for all four.

DUNHAM-BUSH, INC.

WEST HARTFORD 10 e CONNECTICUT e U.S. A,
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Personals

1918
Clarence N. Ward died on January 20
of arteriosclerotic heart disease. He had
been retired since June 1959 from his
position as an instructor in engineering
at Los Angeles City College. He is sur-
vived by his wife and mother.

1929

William G. Young, PhD, professor of
chemistry and dean of the physical
sciences at the University of California
in Los Angeles, has been awarded the
first Richard C. Tolman Medal of the
Southern California Section of the Amer-
ican Chemical Society. The award was
given to Dr. Young in recognition of his
outstanding achievement and continuing
efforts in raising the competence of
chemists, through activities of the Society
which have enhanced the quality of
chemistry teaching, and through his pro-
duction of outstanding students; and in
recognition of his pioneering contribu-
tions to physical-organic chemistry, es-
pecially in the area of fundamental
studies of allylic rearrangements.

The late Dr. Tolman, for whom the
medal is named, was one of the nation’s
top atomic scientists. He came to Caltech
in 1921 as professor of physical chemis-
try and mathematical physics. He left
temporarily in 1940 to serve as vice
chairman of the National Defense Re-
search Committee, and later headed the
declassification board of the U.S. Atomic
Energy Commission. He returned to Cal-
tech in 1946. Dr. Tolman died in 1948.

1930
L. Sprague de Camp has added a new
book to his impressive list. The Heroic
Age of American Invention was published
last month by Doubleday & Company.

1932

John A. Leermakers, PhD, is now
associate director of the Kodak Research
Laboratories in Rochester, N.Y. He has
been assistant director since 1947. John
joined Kodak as a chemist in 1934, The
Leermakers have three sons.

Myron L. Crater, chief steam power
plant engineer for the city of Glendale,
died on February 24 of septicemia and
arthritis of the hip. He leaves his wife
and two daughters, Marjorie Rusler and
Margaret Crater, and his brother, Wilbur
D. Crater, BS '42,

1933
Dwight O. North, PhD, fellow on the
technical staff of the RCA Laboratories

continued on page 32
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Wher its o pvital part, design it to be |

HOW FORGED PARTS
help airplanes haul
higger payloads

-

In an airliner, every pound of weight saved is worth hundreds of dollars
...1in revenue-making payload. And in military aircraft, pounds saved mean
added miles-per-hour ... or added load carried.

In commercial products...trucks, cars, materials-handling equipment. ..
the pounds of dead weight you eliminate by using forgings make money
year-after-year for the operator. The forging process lets you put the metal exactly
where you need it to carry the load, withstand shock or vibration,
endure torsion. And with not a surplus ounce of non-working weight going
along just for the ride.

Forged parts are the designer’s friend...strong where strength is needed,
lowest in weight, twice-worked by original rolling of the best metals
plus the hammer blows or high pressures of the forging process.

Write for literature to help you specify, design, and procure forged parts.

Drop Forging Association « Cleveland 13, Ohio

April, 1961

Names of sponsoring companies on request to this magazine
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ENGINEERS:

CIVIL...MECHANICAL...ELECTRICAL—

Edison offers you both challenge and opportunity in the engineering, construction and operating methods must
all-electric future. be developed.

You'll find opportunity at Edison. Because at Edison,
you link your future with the all-electric future.

For full details, write or call:

If you want a career with challenge, we at Edison
would like to talk to you.
We’d like to explain our role in the expanding economy

of Southern California. Today, Edison serves over four Mr. C. T. Malloy

and one half million people. In ten years it is estimated Southern California Edison Company

that one half again as many will be served. P.O. Box 351 « MAdison 4-7111
And we’d like to explain how you can fit into this all- Los Angeles 53, California

electric future. Unlimited opportunities exist for creative
engineers as the demands for electricity continue to grow.

To meet these growing demands new and more efficient COMPANY

Why America’s state highway
engineers give first choice to Modern High-Type
AS ph alt Pavement: The graph on the left shows you that in 1958 alone the use of high-type

Asphalt pavement increased 6/8% over 1940. This is because advances
in engineering know-how, in Asphalt technology and in the develop-
ment of the mechanical paver have made modern, high-type Asphalt
pavement the first choice of highway engineers. Its more economical
construction and low maintenance costs have saved many millions of
tax dollars and kept America’s wheels rolling.

MILEAGE BUILT ANNUALLY
BY STATE HIGHWAY DEPARTMENTS
MILES - Recent engineering advances have developed new, DEEP
o - STRENGTH Asphalt pavement which will provide even bet-

HIGH - TYPE ter performance and greater pavement economy in the future.
BITUMINOUS

The tax savings possible will amount to millions of dollars and will
mean more and better local and interstate roads for our nation.

e

20,000
AN
/ Your future success in civil engineering can depend on your knowledge
/ of modern asphalt technology and construction. Send for your free

o / “Student Kit”” about Asphalt technology. Prepare for your future now!

DEEP STRENGTH

Ribbons of velvet smoothness . . .
ASPHALT-paved Interstate Highways

10.000

THE ASPHALT INSTITUTE
Asphalt Institute Building, College Park, Maryland ,

/ —————————————————————————

s 4 Gentlemen: Please send me your free student portfolio
on Asphalt Technology and Construction.

]
|

,4// LT PORTLAND |
/\/ CEMENT I
™ CONCRETE i
|

|

|

L~
NAME CLASS

ADDRESS.
CITY STATE
SCHOOL.

| At

o / \\\Hr/ 1

40 41 42 A3 4A 45 '46 47 (48 49 50 °51 52 ‘83 'S4 '55 '56 57 'SB

SOURCE: U.S. Bureau of Public Roads
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LOEB DRAMA CENTER, Harvard University, Cambridge, Mass.

Architect: HUGH A. STUBBINS & ASSOCIATES, CAMBRIDGE, Mass. Plumbing & Heating
Engineer: DELBROOK ENGINEERING, INC., CAMBRIDGE, MAss. General Contractor: GEORGE
A. FuLLER Co., NEW YORK, N. Y. Plumbing & Sprinkler Contractor: C. H. CRONIN, INC.,
BosTON, Mass, Heating, Ventilating & Air Conditioning Contractor: THOMAS G. GALLAGHER,
INC., SOMERVILLE, Mass.

JENKINS VALVES Sspecified for

Trouble-free Control of All Service Lines

In the new Loeb Drama Center you push a button, get a conventional,
Broadway-type stage. Push another, an “apron type” stage for Eliza-
bethan drama. Push a third — and voila — you have modified
“theater-in-the-round!”

This well may be the finest, the most versatile and responsive theater
in history. One thing is sure: its builders, architects and engineers
insisted on practicality along with the stuff of which theatrical dreams
are made. They specified Jenkins Valves throughout the building for
the entire complex of heating, piping and air conditioning lines.

To the men who design, build and operate America’s distinguished
buildings, the specification “JENKINS” is a trusted protection against
costly valve maintenance and replacement. And they commonly pro-
vide this protection, knowing that Jenkins Valves cost no more.
Jenkins Bros., 100 Park Avenue, New York 17.

Sold Through Leading Distributors Everywhere

April; 1961
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MOST
IMPORTANT
FACTORS
n your
working
life

The 6 most important factors
in your working life are

your 5 skilled fingers and
your A.W.FABER-CASTELL
#9000 Drawing Pencil.

You may prefer LOCKTITE
#9800SG Tel-A-Grade
lead holder with CASTELL
#9030 Drawing Leads.

We are strictly impartial.
You be the sole judge. In
either case you will get
graphite-saturated lines that
won’t flake, feather or burn
out—Dblack, bold image
density, crisply opaque_ for
clean, sharp prints. 20
rigidly controlled degrees,
8B to 10H, each as precise as
a machine tool. LOCKTITE
Tel-A-Grade, with its finger-
comforting grip, carries an
ironclad 2-year guarantee
from A.W.FABER-CASTELL.
Pick up your selection at your
college store today.

AW.FABER-CASTELL

Pencil Co., Inc., Newark 3, N. J.
Now celebrating its
200th birthday
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Personals . . . continued

in New York, is the recipient of the
David Samoff Outstanding Achievement
Award in Science for “his insight in
interpreting the role of a theorist at the
RCA Laboratories and for resourceful-
ness in translating theory into practical
results.” The award consists of a gold
medal, a citation and a cash prize.

1934

Paul Dane, AE 4], is now vice presi-
dent of a new company, Science Man-
agement Corporation, in Denver. He was
formerly senior military member of the
advisory group for aeronautical research
and development at the North Atlantic
Treaty Organization
Paris. Paul was also responsible for the
establishment and development of the
department of thermodynamics at the
Air Force Academy in Colorado Springs.

1943

Ralph G. H. Siu, PhD, technical direc-
tor of research and development in the
research and engineering division of the
Office of the Quartermaster General of
the U. S. Army, received a Career Ser-
vice Award from the National Civil
Service League on March 21 in Wash-
ington, D.C. The awards are given to
Federal employees for competence, char-
acter, and ountstanding achievement. Ralph
is considered the key scientist in the
radiation preservation of foods. He has
served as a technical advisor to the Con-
gressional Panel on the Peaceful Uses of
Atomic Energy, and to the National
Academy of Sciences.

1944

Knox T. Millsaps, PhD, chief scientist
of the Air Force Research Division and
executive director of the Air Force Office
of Scientific Research, recently received
the Arthur S. Flemming Award which is
given to outstanding civil servants in
technical or scientific fields.

headquarters  in

Floyd W. Preston writes from the Uni-
versity of Kansas where he is associate
professor of petroleum engineering, that:

“We left Venezuela in January after a
stay of two years. During this stay I
was a consultant to the Oficina Tecnica
de Hidrocarburos of the Ministry of
Mines and Hydrocarbons of the Venez-
uelan Government. At this time I was
developing a series of engineering pro-
grams for the digital computer in the
Ministry. Living in Venezuela was ex-
pensive but very enjoyable. The climate
is one of the most wonderful in the
world. Our four sons enjoyed their stay
immensely.”

“The date, January 20, is also a mem-
orable one for us because on that day
we boarded the ship Santa Maria and
spent 14 days aboard on its wanderings

through the South Atlantic, instead of
the scheduled four. Many of our pos-
sessions still are on board the ship and
we will return to Miami soon to recover
them.”

Enrique Silgado, MS, is professor of
geophysics at the University of Lima in
Peru, where he received his PhD in
1959. The Silgados have added a son
to their family.

David R. Jones is group supervisor at
the California Research Corporation in
charge of diesel engine lubricating oil
development projects. He writes that he
now has six children: boy, 15: boy, 14;
girl, 10; girl, 9; girl, 7; and boy, 21
months.

1947

Lt. Col. George R. Vanden Heuvel,
MS, asgsistant for installation and check-
out at the directorate of ballistic missiles
of the U.S. Air Force in Inglewood, has
been awarded the Air Force Commenda-
tion Medal for exceptionally meritorious
conduct in the performance of outstand-
ing service. The Vanden Heuvels have
four children; George, 19; David, 16;
Christopher, 12; and Cynthia, 10.

Robert Belyea, treasurer of the Belyea
Company, Inc., in New Jersey, has also
been vice president of the school board
and is now a member of the planning
board. The Belyeas have three daugh-
ters: Marie, 13; Wendy, 11; and Carolyn,
6. Bob also has a small farm of 20 acres
for the benefit of his two horses.

1949
David Liberman, PhD ’55, staff mem-
ber of the Los Alamos Scientific Labor-
atory, writes that he was married on
February 4 to Mrs. Elisabeth Settlage.

1954
John C. Day is a senior methods pro-
grammer on 709 and 7090 computers for
the applied programming department of
the TBM corporation in New York City.
He writes: “My wife and I have spent
most of this past winter raising our two
girls (Debbie, 5, and Kathy, 3), at-
tending Methodist church activities, and
digging out of one snowstorm: after an-
other. Having learned our lesson, we
hope to return to Southern California

at the end of this year.”

1958
Lawrence Kittiver, MS, who is on the
technical staff at the Hughes Aircraft
Company, writes that he now has three
daughters.

1959
Charles Ranunkel, MS, is now work-
ing as a sales engineer for Minneapolis
Honeywell’s French subsidiary in Paris.

Engineering and Science



The Nuclear Ship Savannah
is capable of sailing 350,000 nautical
miles without refueling. Her uranium
oxide fuel is packaged in tubes of Nickel

Stainless Steel, more than 5,000 of them.
In all, engineers specified 200,000
pounds of Nickel Stainless Steel for use
in the ship’s reactor...to meet the de-

mands of high operating pressures and
temperatures, and to provide much-
needed strength and corrosion resist-
ance in this critical application.

How Inco Nickel helps engineers make new designs possible and practical

When you design equipment, you’ll
have to select materials to meet given
service conditions — materials that
might have to resist corrosion, wear,
high temperatures, or fatigue. Over
the years, Inco has developed new
alloys and gathered information on
the performance of materials under
these and many other service con-
ditions. Inco will be glad to put this
data at your disposal to help solve
your future metal problems.

Inco’s List “A” contains descrip-
tions of 200 Inco publications which
are available to you, covering appli-
cations and properties of Nickel and
its alloys. For List “A”, write Educa-
tional Services.

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

New push-button roof of Nickel
Stainless Steel turns a weatherproof
auditorium into an open-air stadium in
a matter of seconds. The dome will pro-
vide years of carefree beauty. That’s
because stainless steel with Nickel in it
is one of the most durable of metals. It’s
corrosion-resisting all the way through.

Needle’s eye reveals relative size
of a Thermistor, a tiny bead made with
Nickel oxide—used to measure tempera-
tures in and beyond the earth’s atmos-
phere. The Nickel oxide helps develop
electrical properties for the accurate
recording of temperature changes as
small as 1/50th of a degree!

s INTERNATIONAL NICKEL

XTI

The International Nipkel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada)
—producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals.
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Twenty-fourth Annual Alumni Seminar
Saturday, May 6, 1961

Dinner and Evening Program

Huntington-Sheraton Hotel, Pasadena

“THE ORDERLY SCIENTIST IN THE DISORDERLY WORLD”— PHILIP S. FOGG

Philip Fogg is president and board chairman of Consolidated Electrodynamics Corporation, a
subsidiary of the Bell and Howell Company. In the course of his career he has had many op-
portunities to observe scientific people, both in scientific and non-scientific environments. As
a graduate of Stanford and the Harvard Graduate School of Business Administration, he has
a strong background in economic theory and social science. As a professor of business eco-
nomics at Caltech, he had 11 years to observe scientists in the raw — namely, Caltech under-
graduates — and their reaction to the less rigorous discipline of economics. As head of a highly
technical organization, he is in a unique position to analyze the impact of scientific people on
the world of business and commerce and vice versa.

Special Exhibits

Caltech Development Program Exhibit — Public Affairs Room — Tandem Accelerator Demon-
stration — Frictionless Motion Demonstration — Keck Engineering Laboratories Open House
(Water Resources, Environmental Health and Materials. )

Outstanding Lecture Program

Three morning and three afternoon periods, each with four simultaneous lectures. Each lecture
will be given twice during the day.

Alumni outside of southern California who wish to attend the Seminar should write the Alumni Office for reservations.

Seminar Lectures

PROOFS OF RELATIVITY

9:30 A.M. and 11:45 AM.

H. P. Robestson, Professor of Mathematical Physics
Relativity has proceéded deductively, from theory
to experiment. To what extent is the reverse in-
ductive process now applicable? Can we derive the
structure of space-time? If not, what further tests
should be undertaken in these days of cosmotrons,
satellites, and space-science Olympiads? Dr. Robert-
son reviews these exciting questions with sidelights
on such issues as the Clock Paradox, the Nebular
Redshift and the Big Bang vs. Eternal Boredom
theories of the expansion of the Universe.

IS THERE WATER ON THE MOON?

9:30 AM. and 11:45 AM.

Bruce C. Murray, Research Fellow, Division of
Geological Sciences.
Since water is considered essential for life, its pos-
sible occurrence on the moon is intriguing. Dr.
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Murray believes that the permanently shaded areas,
which are extremely cold, will collect water as ice
despite the nearly perfect vacuum on the lunar
surface. Ice may also occur on the moon in dust
accumulations, which would provide a possible
environment for the survival of microscopic life.

WHAT SHOULD SPACE COST?
9:30 AM. and 11:45 A M.
Eberhardt Rechtin, Director, Deep Space Instrumen-

tation Program, JPL.

Space exploration is expensive, and the efficient use
of men and money is critical. We may achieve
either great progress or great waste, and affect
the livelihood of thousands in the process. Mr.
Rechtin will discuss the optimization of space re-
sults, using such current cost yardsticks as dollars
per orbited pound, “bits per buck,” and probable
flight-value per dollar.

Engineering and Science



AMERICA, THE MENACE OF THE FUTURE

9:30 AM. and 11:45 A M.

Cushing Strout, Associate Professor of History

What are the sources of “Anti-Americanism,” es-
pecially among the intellectual classes of Western
Europe? How is it related to European and Amer-
ican policy and culture? What myths does it lean
upon and promote? Can anything be done about
it? Dr. Strout will discuss these provocative ques-
tions which are related to studies for his forthcom-
ing book.

THE MONTE CARLO METHOD
10:45 AM. and 3:15 P.M.

John Todd, Professor of Mathematics

Automatic computing equipment has made possible
the widespread application of the Monte Carlo
method, which uses pseudo-random numbers for
solving extremely difficult problems in mathe-
matics, biology and physics. It is an experimental
procedure which has long been known but was not
very effective in manual use. Professor Todd
stresses the great progress that has been made in
the various fields of atomic energy through the
potent combination of high speed computers and
the Monte Carlo method.

IS WORLD DISARMAMENT POSSIBLE?
10:45 AM. and 3:15 P.M.
David C. Elliot, Professor of History

The perplexing problems of arms control, arms
limitation and disarmament are subjects of Insti-
tute-wide studies in the Carnegie Science and Gov-
ernment Program. Dr. Elliot who administers these
studies will discuss the possibilities, implications,
and consequences developed in this important
search for a new security system.

HOW DOES A FISH SWIM?
2:15 P.M. and 4:15 P.M.
T. Y. Wu, Associate Professor of Applied Mechanics

The motion of a swimming fish is a scientific mys-
tery that has only recently yielded to analysis. Two
flexible models capable of.wave-like motion have
been used in the experiments, one a thin plate and
the other a model fish. These have permitted the
evaluation of swimming efficiency and the quali-
tative effects of skin softness on skin friction.

THE BALLET OF BIG MOLECULES
2:15 P.M. and 4:15 P.M.
James Bonner, Professor of Biology

To a biologist DNA is the choreography of life,
written in a self-reproducing script. This script
directs the RNA, which governs the enzyme mole-
cules which in turn regulate the growth of the cells

OXYGEN ISOTOPES,

THE FOOTPRINTS OF TIME

10:45 AM. and 3:15 P.M.

Irene Goddard, Chemist, Division of Geological
Sciences

How old is the ice 1400 feet deep in the Greenland
ice cap, and what was the weather like when it
was formed? Is the rain the same in all plains?
Can snow from Mt. Baldv or the South Pole be
identified? These are some of the questions which
Dr. Goddard has helped to answer by studies of
the oxygen isotopes.

LIVING ON CRACKED ICE
10:45 AM. and 3:15 P.M.

from which all living matter is constructed. Since
DNA, RNA, and enzymes are all large molecules,
and since their intricately-ordered movements con-
stitute living matter, Dr. Bonner views life as the
ballet of the big molecules.

NEW VIEWS OF THE SUN
2:15 PM. and 4:15 P.M.
Robert B. Leighton, Professor of Physics

New techniques for measuring the magnetic and
velocity field of the sun’s atmosphere have re-
vealed that the atmosphere oscillates locally with
a five-minute period. Dr. Leighton will discuss
this and other interesting features of the sun.

C. ]. Pings, Associate Professor of Chemical
Engineering

BERLIN — HOSTAGE AND LIVE BAIT
2:15 P.M. and 4:15 P.M.
Heinz E. Ellersieck, Associate Professor of History

Science and national defense provide increasing
incentives for geological and engineering research
in the polar regions. In furthering such work Dr.
Pings has spent part of several summers in the
crevasses of a Greenland glacier, making measure-
ments of movement, strain, and temperature. He
will discuss his research and his experiences in
camping on the Greenland ice cap.
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Berlin is a symbol of both East and West, and plays
a key role in several cold wars. As the spoils of
World War I, it is torn between the victors in that
war. And yet, it is not simply booty — it also com-
mands its conquerors. Dr. Ellersieck, a recent visitor
to Eastern Europe, will discuss this paradox and
how Berlin’s very vulnerability is its protection.

o
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April 25
April 29

Claremont
May 6

May 12

April 26

and Dinner

TENNIS

Occidental at Caltech

Claremont-Harvey Mudd at

Pomona at Pomona

Conference Tourn. at Redlands

BASEBALL

Redlands at Caltech

Conference Prelim. at Caltech

CALTECH CALENDAR

ATHLETIC SCHEDULE May 4

Conf. Diving Finals at Caltech

May 5
Conference Meet at Caltech

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

April 28

Spectroscopy — What Can Light
Tell Us About the Structure of

" Matter?
April 28 —Mostofa El-Sayed
Pasadena College at Caltech ostota ave
ALUMNI EVENTS May 3 May 5 )
Chapman at Caltech Rock Magnetism
May 6 Annual Alumni Seminar SWIMMING ~Charles Helsley
Day April 28 May 12
Occidental at Caltech The Outermost 100 Miles of the
June 7 Annual Alumni Meeting May 3 Earth

—Frank Press

fine
printing
when
promised

"Magazines
Catalogs
Newsletters
Programs
House Organs
Books, etc.

Pasadena’s oldest and most
complete publication house ...

)
OF PASADENA
455 EL DoRADO STREET

PASADENA CALIFORNTIA

ALUMNI ASSOCIATION OFFICERS

PRESIDENT SECRETARY
Ralph W. Jones, ‘38 Donald S. Clark, ‘29
VICE-PRESIDENT TREASURER

Holley B. Dickinson, ‘38
BOARD OF DIRECTORS
Robert J. Barry, '38
Franklin G. Crawford, '30 William L. Holladay, ‘24
Frederick W. Drury, Jr., ‘50 Howard B. Lewis, Jr., '48
Claude B. Nolte, ‘37

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER

President Victor Wouk, ‘40
1225 Park Avenue
Bruno H. Pilorz, ‘44
75 Echo Lane
Larchmont, N.Y.
Harry J. Moore, ‘48
590 Madison Avenue

John R. Fee, ‘51

John D. Gee, 'S3

Vice-President

Secretary-Treasurer

WASHINGTON, D.C. CHAPTER

Chairman Major Lothrop Mittenthal, ‘48
3420 Livinston St., N.W.
Secretary Willard M. Hanger, ‘43

2727 29th St., N'W.
SAN FRANCISCO CHAPTER

President James A. lbers, ‘Sl
Shell Development Co., Emeryville

Vice-President ee A. Henderson, '54
Weld Rite Company, Oakand

Secretary-Treasurer Edwin P. Schlinger, ‘52

Scott-Butiner Co., Inc., Mountain View
Meetings: Fraternity Club, 345 Bush St., San Francisco
Informal luncheons every Thursday

CHICAGO CHAPTER

President Laurence H. Nobles, ‘49
Department of Geology, Northwestern University, Evanston
Vice-President Phillp E. Smith, ‘39
Eastman Kodak Compcm%‘ 1712 Prairie Avenue
Secretary-Treasurer horne ]. Butler, ‘Sl
Medical Center, Northwestern University

SACRAMENTO CHAPTER

President George Langsner ‘31
Division of Highways, State of California
Donald Meixner, Jr. ‘46
Dept. of Water Resources, State of California
John Ritter ‘35
, Division of Highways, State of California
Meetings: University Club, 1319 "K'’ Street
Luncheon first Friday of each month
Visiting alumni cordially invited—no reservation

Vice-President

Secretary-Treasurer

SAN DIEGO CHAPTER

Chairman Maurice B. Ross, ‘24
3040 Udal Street
Secretary Frank J. Dore, ‘45

Convair
Herman S. Englander, '39
U.S. Navy Electronics Laboratory

Program Chairman
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on nuclear power—

—you'll find
Photography

at Work
with you

Already engineers working with
nuclear power have learned that only
utmost purity of materials and metic-
ulous accuracy in manufacture can be
tolerated in a reactor. Steels for the
reactors and reactor vessels are checked
for make-up and molecular structure
with photomicrography and x-ray dif-
fraction. Welds are proved sound and
moderators flawless with radiography.
And stresses likely to occur are studied
in advance with photo-elastic stress
analysis.

In this new-day industry, as in any
field on which you set your sights,
photography plays a part in making a
better product, in producing it easler,
in selling it faster. It cuts costs and
saves time all along the line.

So, in whatever you plan to do, take
full advantage of all the ways photog-
raphy can help.

CAREERS WITH KODAK:
With photography and photographic proc-
esses becoming increasingly important in
the business and industry of tomorrow,
there are new and challenging opportunities
at Kodak in research, engineering, elec-
tronics, design, sales, and production.

If you are looking for such an interesting
opportunity, write for information about
careers with Kodak. Address: Business and
Technical Personnel Department, Eastman
Kodak Company, Rochester 4, N. Y.

Mock-up of the Shippingport (Pa.) Atomic Power Station reactor
which was designed and developed by the Westinghouse Electric
Corporation under the direction of and in technical cooperation
with the Naval Reactors Branch, U.S. Atomic Energy Commission.

EASTMAN KODAK COMPANY
Rochester 4, N. Y.




Q. Mr. Savage, should young engineers
join professional engineering socie-
ties?

A.

Q

By all means. Once engineers
have graduated from college
they are immediately “on the
outside looking in,” so to speak,
of a new social circle to which
they must earn their right to be-
long. Joining a professional or
technical society represents a
good entree.

How do these societies help young
engineers?

The members of these societies
-——mature, knowledgeable men—
have an obligation to instruct
those who follow after them.
Engineers and scientists—as pro-
fessional people—are custodians
of a specialized body or fund of
knowledge to which they have
three definite responsibilities.
The first is to generate new
knowledge and add to this total
fund. The second is to utilize
this fund of knowledge in service
to society. The third is to teach
this knowledge to others, includ-
ing young engineers.

Specifically, what benefits accrue
from belonging to these groups?

A. There are many. For the young

engineer, affiliation serves the
practical purpose of exposing his
work to appraisal by other scien-
tists and engineers. Most impor-
tant, however, technical societies
enable young engineers to learn
of work crucial to their own.
These organizations are a prime
source of ideas-—meeting col-
leagues and talking with them,
reading reports, attending meet-
ings and lectures. And, for the
young engineer, recognition of
his accomplishments by asso-
ciates and organizations gener-
ally heads the list of his aspira-
tions. He derives satisfaction
from knowing that he has been
jdentified in his field.

One of a series*

Interview with General Electric’s

Charles F. Savage

Consultant—Engineering Professional Relations

How Professional Societies

Help Develop Young Engineers

Q.

What contribution is the young en-
gineer expected to make as an ac-
tive member of technical and pro-
fessional societies?

A. First of all, he should become

active in helping promote the
objectives of a society by prepar-
ing and presenting timely, well-
conceived technical papers. He
should also become active in
organizational administration.
This is self-development at work,
for such efforts can enhance the
personal stature and reputation
of the individual. And, I might
add that professional develop-
ment is a continuous process,
starting prior to entering col-
lege and progressing beyond
retirement. Professional aspira-
tions may change but learning
covers a person’s entire life span.
And, of course, there are dues to
be paid. The amount is grad-
uated in terms of professional
stature gained and should al-
ways be considered as a personal
investment in his future.

How do you go about joining pro-
fessional groups?

While still in school, join student
chapters of societies right on
campus. Once an engineer is out
working in industry, he should
contact local chapters of techni-
cal and professional societies, or
find out about them from fellow
engineers.

Does General Electric encourage par-
ticipation in technical and profes-
sional societies?

It certainly does. General Elec-
tric progress is built upon cre-
ative ideas and innovations. The
Company goes to great lengths
to establish a climate and in-
centive to yield these results.
One way to get ideas is to en-

courage employees to join pro-
fessionatsocieties. Why? Because
General Electric siares in recog-
nition accorded any of its indi-
vidual employees, as well as the
common pool of knowledge that
these engineers build up. It can’t
help but profit by encouraging
such association, which sparks
and stimulates contributions.

Right now, sizeable numbers of
General Electric employees, at
all levels in the Company, belong
to engineering societies, hold re-
sponsible offices, serve on work-
ing committees and handle im-
portant assignments. Many are
recognized for their outstanding
contributions by honor and
medal awards.

These general observations em-
phasize that General Electric
does encourage participation. In
indication of the importance of
this view, the Company usually
defrays a portion of the expense
accrued by the men involved in
supporting the activities of these
various organizations. Remem-
ber, our goal is to see every man
advance to the full limit of his
capabilities. Encouraging him to
join Professional Societies is one
way to help him do so.

Mr. Savage has copies of the booklet
“Your First 5 Years” published by
the Engineers’ Council for Profes-
sional Development which you may
have for the asking. Simply write to
Mr. C. F. Savage, Section 959-12,
General Electric Co., Schenectady
5 N.Y.

*LOOK FOR other interviews dis-
cussing: Salary ® Why Companies
have Training Programs ® How to
Get the Job You Want.
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