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Westinghouse is building a remarkable craft, a free-roaming explorer
of the underseas. Unlike the famous bathysphere, which dangled at the end
of cables, Deepstar has no strings attached. She will rise, dive, turn and back
at will, self-propelled and independent. Her 3-man crew will be able to
set mstruments, sample the bottom at depths of two miles, salvage, photograph,
and most of all, explore the vast oceanic world that has hidden itself so long from man.
Caprain Jacques-Yves Cousteau, the undersea pioneer who created
the basic concept, is collaborating with Westinghouse on the vehicle. Deepsiar will be equipped
with the contraols, iInstrumerts, mechanical “hands” and everything else
needed for the deep swirn. You can be sure .. . if it's Westinghouse

New Undersea Craft: @ Swims Deep, Carries Men

For information on a career at Westinghouse, an equa! opportunity employer,
write to L. H. Noggfe, Westinghouse Educational Dept., Pittsburgh 21, Pa.




WH E R E ’S GAR R ETT? EVERYWHERE! Garrett-AiResearch makes life safer,

more comfortable and more efficient for millions of people every day. Here are a few of the ways:
IN SPACE — Environmental control systems for astronauts, research in life sciences, advanced space power
systems and cryogenic systems. /IN THE AIR —Pressurization and air conditioning for most of
the world’s airliners and military aircraft, central air data systems, heat transfer equipment and hundreds of
components. ON LAND —Gas turbine ground support for aircraft; heating, refrigeration and electrical
powef for buildings; emergency standby power; turbochargers. ON THE SEA — Secondary electrical power and
pneumatic power for ships; inflatable survival gear for commercial aircraft. UNDER THE SEA—Environmental
systems for submarines and deep-diving research vehicles; pressurization systems, computers
and control systems for submarines and underwater missiles.
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ONLY FORD-BUILT CARS MEET THE CHALLENGE WITH
TOTAL PERFORMANCE!

Something wonderful’s happened to Ford Motor

Company cars! Under the freshest styling seen in

years, there's a new kind of durability and vigor that

more than meets the demands of today’s and tomor-
" row’s high-speed turnpike driving conditions.

What's the secret? Quality engineering for total per-
formance. Quality engineering so outstanding that
Ford Motor Company received the NASCAR Achieve-

ment Award for engineering excellence which *‘superbly
combines the prime essentials of great automobiles—
performance, reliability, durability, comfort and safety.”

Total performance makes a world of difference. Bodies
and frames are solid and quiet even on the roughest
roads. The ride’s so smooth, so even-keeled, it seems
to straighten the curves and shorten the miles. And
nothing matches the spirit, sparkle and stamina of
advanced Ford-built V-8’s and thrifty Sixes. Total
performance is yours to enjoy in all our 1964 cars—from
the frisky Falcon to the matchless Lincoln Continental,

MOTOR COMPANY
The American Road, Dearborn, Michigan

WHERE ENGINEERING LEADERSHIP BRINGS YOU BETTER-BUILT CARS
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On Our Cover
Caltech’s new Beckman Auditorium
lights up for its dedication on Febru-
ary 25. For more pictures of the audi-
torjum, and the dedication ceremony
—pages 14-16.

The Eightfold Way,

the great advance in theoretical physics
described on page 12, is the work of
Dr. Murray Gell-Mann, Caltech pro-
fessor of theoretical physics, and Dr.
Yuval Ne“eman of Israel, now research
fellow in theoretical physics at the
Institute.

Dr. Ne‘'eman came to Caltech last
year on leave from Tel Aviv Univer-
sity, where he serves as head of a
newly established physics department.
He is also scientific director of the
Israel A.E.C. Research Establishment
at Soreq. It was while working for
his PhD at the Imperial College in
London three years ago that he pub-
lished his version of the “eightfold

way,  simultaneously with Dr. Gell-

Mann, and independently.

A Cosmic Synchrotron

on page 8 is a new look at an ex-
ploding galaxy first photographed in
1962. The new pictures indicate that
the galaxy is surrounded by a mag-
netic field filled with -high energy
electrons. This is probably the first
proof that magnetic fields exist out-
side of the solar system.

Hlustrations:

Cover —M. Opalenik, Graphic Arts
Facilities

8-11-Mount Wilson and Palomar Ob-
servatories

12, 14-15—Kent McCaulley '67

16—James McClanahan, M. Opalenik,
Stan Kistler — Graphic Arts
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Books

REGGE POLES AND
S-MATRIX THEORY

by Steven C. Frautschi
W. A. Benjamin, Inc. .............. $8.00 cloth
$3.95 paper

Reviewed by Yuval Ne'eman, research
fellow in theoretical physics.

S. Frautschi is one of the origina-
tors of the “new look™ at elementary
particles, according to which they
are not really elementary but should
be considered as “compounds.” This
is based on a formal description de-
rived from Schrodinger theory, where
bound states appear as poles in the
analytically continued complex angu-
lar momentum plane — otherwise
known as “Regge” poles.

Frautschi, since 1962 an assistant
professor of physics at Caltech, is a
Harvard graduate who took his PhD
at Stanford under Professor S. D.
Drell. It was while teaching at Cor-
nell in 1961-2 that he started develop-
ing the material of this book, finally

shaping it in its present form for the -

Summer School in Theoretical Physics

held at Bangalore, India, in June
1962. The book provides one of the
best available textbooks in the dy-
namics of elementary particle proc-
esses, including the latest develop-
ments. )

ORGANIC CHEMISTRY
(2nd Edition)

by Donald ]J. Cram and George
S. Hamwnond

McGraw-Hill ..o $10.75

Reviewed by John D. Roberts, chair-
man of the division of chemistry and
chemical engineering.

The revision of Cram and Ham-
mond brings to consummation a pro-
digious scholastic and artistic effort
by two of the most imaginative and
productive organic chemists of the
century. (Dr. Cram is professor of
chemistry at UCLA and Dr. Hain-
mond is Arthur Amos Noyes Pro-
fessor of Chemistry at Caltech.)

The revision is a deep-seated one,
carried on with loving care and
scrupulous attention to improving
the unique and now fapious Cram
and Hammond approach, with the
intent of making it more useful as

an introduction to organic chemistry
for students of variable preparation
and quality.

The artistic motif is green — green
formulas, green figures, green back-
grounds for the tables, green end-
papers, and a green cover design.
The use of color is highly imagina-
tive and it certainly permits empha-
sis on those parts of the features of

figures and formulas to which the

authors wished to draw special at-
tention. Without doubt a great book.

CATALOGUE OF GALAXIES AND
OF CLUSTERS OF CGALAXIES

Cdlifornia Institute of Technology....$10
Prepared by Fritz Zwicky, Cal-

tech professor of astrophysics, with
the collaboration of E. Herzog, Vol-

‘umeé II of this catdlogue contains

the positions, photographic magni-
tudes, and other data for about 6700
galaxies in the area from Decl. +15°
to- +33° of the north galactic cap,
as well as positions, populations, sizes,
and estimated distances for about
2350 clusters of galaxies in the same
area. Volume I, published in 1961
($6), covers the area between Decl.
-3 to +15°.

NAME

Your coritribution—
vast road-building program can depend on your
knowledge of modern Asphalt technology. So
prepare for your future now. Write us today

Yﬁ'ﬁE RS?NRE—T [WSTET“?E College Park, Maryland

THE ASPHALT INSTITUTE, College Park; Md.

Gentlemen: Please send me your free student
library on Asphalt Construction and Technology.

'~ CIVIL ENGINEERS:

Prepare for your future in highway
engineering — get the facts about new
DEEP-STRENGTH (Asphalt-Base) pavement

Modern pavement engineering has taken a ‘“giant step
forward” with DEEP-STRENGTH Asphalt construction for new
roads and streets. There is a growing need for engineers
with a solid background in the fundamentals of Asphalt
technology and pavement construction as new Inter-
state and other superhighways in all parts of the

country are being built with advanced design

DEEP-STRENGTH Asphalt paverient.

and reward —in our nation’s

CLASS

CITY,

ADDRESS

STATE

SCHOOL
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Quality that builds acceptance. . .

ALW\ASTER

BALL BEARING

A COMPLETE QUALITY LINE TO SERVE YOUR BEARING REQUIREMENTSA

SPHERCO® SPHERICAL
BEARINGS

Available with sintered balls

il Normal-Standard Standard ‘
' Medium Duty Medium Duty ‘TAKE'UP 4 BEARING Stamped Steel

PILLOW BLOCKS  FLANGE UNITS UNIT FLANGE UNITS

FRE

’ 1%E SERIES | 4 Yy 7 ' @

TR-N
TR SERIES

LP PiLLOW FLANGE SL BEARING LF FLANGE Write for

BLOCK CARTRIDGE UNIT Bulletin 454
UNIT

SEALMASTER BEARINGS

A Division of STEPHENS-ADAMSON- MFG. CQ.
49 Ridgeway Avenue ¢ Avrora, lllinois

s

BTS SERIES - SBG SERIES
e

A

FORGED ONE-PIECE
CONTROL LINK PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA ® CLARKSDALE, MISSISSIPPl ® BELLEVILLE, ONTARIIO‘Q

o MEXICO DF »
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Piping. It is industry’s “circulatory system” . . . the con~
“veyor of steam, oil, acids, the water you drink, everything
that flows.

Piping can be quite simple. Or enormously complex.
Corrosion, pressure, or temperature, for example, can
present engineering challenges of the first order.

That’s why industry so often turns to Grinnell when
piping is involved.

Grinnell is piping . . . piping that ranges from systems
engineered for pure food processing, to power plant
piping, to sprinkler systems for fire protection in schools,
hospitals, factories, buildings of all kinds,

pipe and tube fittings + welding fittings »
Grinnell-Saunders diaphragm valves .
water works supplies .

engineered'pipe hangers and supports .
prefabricated piping . ‘
Grinnell automatic sprinkler fire protection systems‘

building

industry’s
“circulatory
system”...

Grinnell offers industry (1) the engineering (from
basic metallurgy to piping systems design and prefabri-
cation), (2) the production facilities (eight large plants
in the U.S. and Canada), (3) the product line (every-
thing in piping), (4) the experience {over 100 years of
leadership in the field) to solve the toughest piping
problems.

Worth rememberitig — against the day you mmay have
piping problems to solve. And worth investigating now
if you're looking fof the uniusual in an engineering, or
sales engineering, carecr! Write Grinnell Company; Inc.,
277 West Exchange Street, Providence 1, Rhode Island.

GRINNELL

WHENEVER PIPING IS INVOLVED.

Grinnel! Company, Inc., Providence, R. I. Warehouses and distributors coast to coast. Representatives throughout the Free World.

Thermolier unit heaters « valves
plumbing and heating specialties . industrial supplies
Amco air conditioning systems

ENGINEERING AND SCIENCE



Your Jife at [u Pont l one of a series for technical men

Arm yourself with facts about DuPont

TECHNICAL MEN WE'LL NEED FROM THE CLASS OF '64

These booklets heiped persuade some 700 new B.S. graduates
to join us in 1963. It was mostly a matter of getting facts.

For example, if you want to start your career in a certain
section of the country, you'll find that Du Pont—with facilities
in 28 states—will try to accommodate you.

If you're interested in growth for what it can mean to you
personally, you’ll be interested to know that our sales have
increased 750% since 1937. You've probably heard that R&D
expenditures are a good indicator of a company’s future success.
We spend $90 million a year on it, $60 million of which goes
straight into “pioneering research” — the discovery of new
scientific truths and new materials.

Our booklets will answer most of your preliminary questions.
Later—or even now if you wish—we can talk specifics by letter,
or face to face. Why not write us or send our coupon? We'd
like to know about you. :

BETTER THINGS FOR RETTER LIVING
...THROUGH CHEMISTRY

AAn equal opporfunity employer

MARCH 1964

Chemists Industrial Engineers
Chemical Engineers Civil Engineers
Mechanical Engineers Physicists

Electrical Engineers

E. . du Pont de' Nemours & Co. (Inc.)
2531 Nemours Building, Wilmington, Delaware 19898

Please send me the literature indicated beiow.
[ Du Pont and the College Graduate [J Reprint of Saturday
[J Mechanical Engineers at Du Pont Evening Post article
[ Engineers at Du Pont on Du Pont, July, ’63.
[J Chemical Engineers at Du Pont
[ Also please open in my pame a free STUDENT SUBSCRIPTION
to the award-winning Du Pont Magazine—the official bi-monthly
pubiication of the Du Pont Company.

Name,

Class, Major Degree expected
College_

My address

City Zone State
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First photograph of the exploding galaxy M 82, taken in 1962,

A COSMIC SYNCHROTRON

New photographs of an exploding galaxy

reveal that the object is a celestial particle accelerator.

A magnetic field like that which surrounds the
earth is most easily thought of in terms of mag-
netic lines of force affecting a moving charged
body. Such fields are caused by large electric cur-
rents — but how these currents are generated and
transmitted in the stars or in space has yet to
be determined.

Now, one of the most direct proofs that mag-
netic fields exist in distant galaxies has been found
by Allan Sandage, staf member of the Mount
Wilson and Palomar Observatories. Recent photo-
graphs of an exploding galaxy have revealed the
presence of high energy electrons in the outer
filaments streaming from the galaxy’s nucleus. This

8

evidence may provide clues to the origin of cosmic
rays, and may even reveal how nature accelerates
them to such enormous energies.

The object known as M 82 was photographed .
for the first time as an exploding galaxy in 1962
by the 200-inch telescope at Palomar Observatory.
(E&S, October 1963). The galaxy is comparative-
ly nearby (only 60 billion billion miles or 10 mil-
lion light years away). The photographs revealed
that tremendous jets of matter, stretching out 60
billion million miles (10,000 light vears), streamed
out from the galaxy’s nucleus.

Spectral work on the galaxy, done at Lick Ob-
servatorv by Dr..C. R. Lynds of the Kitt Peak

ENGINEERING AND SCIENCE
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The exploding galaxy M 82, photographed in February 1964. In this picture, taken in blue light, the ﬁlaments

extend much farther beyond the galaxy than the bright hydrogen filaments shown in the original photograph.
This second set of filaments radiates in continuous light, indicating the presence of high energy electrons.

National Observatory, revealed the presence of a
vast system of hydrogen filaments of several mil-
lion solar masses, expanding outward from the gal-
axy at speeds up to 20,000,000 miles an hour. The
evidence suggested that an explosion had taken
place in the center of this galaxy about a million
and-a half years ago (as seen from the earth).

One of the important problems raised by the
original photograph of M 82 was the source of
the energy required to ionize the hydrogen that
is combining and recombining in the galaxy. The
astronomers - found partial evidence that optical
synchrotron radiation caused by ultra-high energy
electrons might be present. The electrons are accel-

MARCH 1964

erated to such high energies that they radiate
radio noise and visible light.

In February 1964 Dr. Sandage obtained new
photographs of M 82 with the 200-inch telescope,
and William C. Miller, staff photographer of the
Mt. Wilson and Palomar Observatories, used a
special technique of reproduction to bring out
faint details. These pictures revealed a second set
of filaments streaming out beyond the first set, but
radiating light in a continuous spectrum. The as-
tronomers are convinced that these filaments are
due to acceleration radiation which is produced by
the same mechanism which causes electrons to
radiate in a particle accelerator.



This type of radiation has the unique property
of being almost 100 percent linearly polarized;
that is, the light is vibrating in a single plane.

To test this requirement, photographs were
made on the filaments in M 82. The upper picture
on this page shows that the filaments shine bright-
ly when the electric vector of the polaroid sheet in
the plate holder of the telescope is aligned parallel
to the major axis of the galaxy. The lower photo is
from a second series of photographs taken with
the electric vector perpendicular to the major axis.
Here, the filaments almost completely disappear.
This discovery suggests that a remarkably regular
magnetic field exists in M 82 at large distances

10

The second set of filaments
in M 82 is clearly
revealed when the
polaroid sheet in the

plate holder on the
telescope is aligned
parallel to the major

axis of the salaxy,

as indicated by the

arrow E.

When a photograph is
taken with the electric
vector of the polaroid
sheet perpendicular to
the major axis of the
galaxy, the filaments
almost completely
disappear, proving the
existence of synchrotron
radiation.

(13,000 light years) above and below the funda-
mental plane seen in the original photograph of
the galaxy taken in 1962. Calculations show that
these electrons must have very high energies —
pearly 500 times that of the electrons produced in
the Caltech synchrotron.

Although more research is needed to define the
exact configuration of the magnetic field, these
new results appear to prove the existence of mag-
netic fields and also to indicate the presence of
high energy electrons in radio galaxies. Thus the
information learned from M 82 could very well
be a part of the pattern of research  revealing
clues to the origin of cosmic rays. ‘

ENGINEERING AND SCIENGE
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" Yuval Ne'eman and M urray Gell-Mann

Physicists welcomed the news last month of

the discovery of a subatomic particle which may
bring some order out of the apparent chaos among
nuclear particles. The omega-minus, discovered
by scientists working with the particle accelerator
at Brookhaven National Laboratory in New York,
confirms a theory proposed independently, three
‘years. ago, by Murray -Gell-Mann, professor of
theoretical physics at Caltech; and Yuval Ne'eman
~ of Israel, now research fellow in theoretical phys-
ics at Caltech. The theory relates nuclear particles
to each other in:a manner reminiscent of Mende-
lyeev’s periodic table of the elements. It sets up
“family relationships” between many of the strong-
ly interacting particles now known. (Strongly in-
teracting particles are those subject to the force
known, appropriately enough, as strong interac-
tion. This is one of the four known fundamental
forces, the other three being weak interaction,
electromagnetism, and gravitation. )
. Called the eightfold way, after Buddha’s list
of eight virtues that lead to the cessation of pain,
the theory is based on eight quantum numbers,
~ assignable to almost any particle, which evaluate
certain characteristics of a particle. These quan-
tum numbers, especially formulated for the ma-
nipulations of the. eightfold way, are such novel
concepts that several of them do not yet have
names. From the values for these quantum num-
‘bers, which can be predicted via the eightfold
way, many of the particle’s properties (such as
mass, decay time, or decay products) can be pre-
dicted to a high degree of accuracy.

Just as Mendelyeev’s periodic scheme brought
some order into the elements known in 1870, so
does the eightfold way bring about an orderly

12°

The
Eightfold
Way

by Rodger F. Whitlock *65

and symmetric arrangement of many of the nearly
100 fundamental particles known today. It also
provides a logical base for a naming system for
particles to replace the current colloquial names.
Though the names are still primarily Greek letters,
they now have more meaning.

As proposed, the eightfold way had a gap — an
unknown particle, conspicuous by its absence. To
fill this gap, a new particle, the omega-minus, was
hypothesized. If the particle were to be discov-
ered, the gap would be filled and the Gell-Mann-
Ne’eman theory would be verified in one im-
portant respect.

It was felt, moreover, that this verification
would make the eightfold way a certainty, since
the properties prophesied for the omega-minus
were so unusual that they could not be predicted
by extrapolation alone. '

The omega-minus was discovered using the 33
BEV alternating gradient synchrotron at Brook-
haven to accelerate protons for the production of
K-minus mesons. These were separated from the
beam by a 400-foot array of magnetic and electro-
static devices. The K-minus mesons were then
directed into the 80-inch bubble chamber and
photographs taken of the trails left in the cham-
ber. Out of 100,000 photographs, one omega-minus
trail was found and confirmed by analysis with
an IBM 7094. :

The omega-minus has a mass of 1676 million
electron volts or about 3400 times the mass of an
electron. It decays into a xi particle and a pi-
meson. The xi particle eventually decays into a
proton, with the production of two more pi-
mesons, one at each decay step. It has a spin
angular momentum of 3/2, and a positive parity.

‘ENGINEERING AND SCIENCE
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THE BELL TELEPHONE COMPANIES
SALUTE: CHUCK SCHNORENBERG

Chuck Schnorenberg (B.S., 1957) is plant manager for
Pacific Northwest Bell at the communications center in
Roseburg, Oregon. He is responsible for the economical
and efficient operation of all communications in the area.

This is quite an assignment for a man less than 3 years
with the company. But Chuck’s career has been hased on
increased knowledge of the company and its operations,
which has been followed logically with the increased re-
sponsibility and authority he has proven he can handle.

MARCH 1964

As a supplies foreman and in subsequent positions in
the accounting, engineering and plant departments, he has
never reached the limit of his managerial capacities. No
doubt he has a long way to go and grow with the company.

Chuck Schnorenberg, like many young engineers, is
impatient to make things happen for his company and
Limself. There are few places where such restlessness is
more welcomed or rewarded than in the fast-growing
telephone business.

13
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CALTECH’S NEW BECKMAN AUDITORIUM




DEDICATION

The Institute formally dedicated its new
$1,450,000 Amold O. Beckman Auditorium on
February 25. Designed by Edward Durell
Stone, the circular building stands at the

end of a landscaped mall north of the present

campus. Seating 1200 people, it provides i i

a place on campus for the entire student body
to meet, and will enable the Institute to
share more of its programs with the community.

Dr. and Mrs. Beckman, donors of the auditorium, get a
standing ovation at the dedication ceremony. Dr. Beckman, now
chairman of the Institute’s board of trustees, received his PhD
from Caltech, and taught chemistry here for 14 years

before leaving to found Beckman Instruments, Inc.

The interior of the
auditorium is dramati-
cally decorated in
red, white; and gold.
The ceiling, made of
anodized aluminum
discs attached to
fiberglass tape, gives

. the effect of a filigreed

gold curtain.

~



Saul Kaplun, senior research fellow in aero-
nautics, died of a heart attack on February 13.

Dr. Kaplun was born in Lwow, Poland, in 1924,
He became a naturalized citizen of the United
States in 1944 and served in the United States
Navy in 1944-46. He spent his entire academic
life — a total of twenty years — at Caltech, where
he received four degrees. After his PhD in 1954
he became a research fellow in aeronautics and
was made a senior research fellow in 1957.

He is survived by his father, Morris J. Kaplun,
of New York.

A memorial ceremony was held in Dabney Hall
on February 27, with eulogies spoken by President
DuBridge and Dr. Clark B. Millikan. In Dr. Du-
Bridge’s words, “Saul Kaplun had a brilliant ana-
lytical and creative mind and made many pro-
found and original contributions to the theory of

fluid mechanics. He was an applied mathematician

of extraordinary ability and had already won wide
and admiring recognition for his work.”

Dr. DuBridge mentioned that Saul Kaplun was
modest and retiring. His close friends had a pro-
found affection for the man as well as the deepest
admiration for the scientist.

Dr. Millikan, professor of aeronautics and direc-
tor of the Graduate Aeronautical Laboratories,
spoke on behalf of Saul Kapluns Caltech col-
leagues and former students. “Saul Kaplun’s very
special hallmark as a scientist,” said Dr. Millikan,
“was his unusual intuition. He lived with a prob-
lem till he ‘saw’ the solution. This enabled him to
understand the essence of some fundamental prob-
lems but also made it difficult for others to under-
stand his work. His work could in general not
be explained by discursive reasoning; one had to
make an effort to share his intuitive thinking.”

Dr. Millikan spoke about the very high stan-
dards Saul Kaplun had set for himself. He was
reluctant to publish anything he considered in-
complete or not sufficiently fundamental. “Few
publications bear his name as author,” Dr. Milli-
kan said; “however, in very many publications by
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SAUL KAPLUN

1924 - 1964

others the author expresses his thanks to Saul
Kaplun for having contributed some fundamental
ideas to the work, or states that he has used meth-
ods due to Kaplun.

“By now his work has won world-wide recog-
nition among specialists. He was invited to give a
lecture at the XIth International Congress on
Theoretical and Applied Mechanics to be held in
Munich, August 30 to September 5, 1964. Some
of his colleagues will try to reconstruct this lec-
ture from the notes Saul Kaplun left behind and
the lecture will be delivered in his name.”

As an example of Saul Kaplun’s work, Dr. Milli-
kan singled out his research on the theory of slow
motion of a viscous fluid. Very little fundamental
progress had been made on this important prob-
lem since Stokes’ original research about a hun-
dred years ago. Various difficulties — in particular,
the famous Stokes paradox — were inherent in
Stokes™ original work. Kaplun's profound analysis
of the problem explained the nature of the
difficulties and gave the method for solving the
problem. His ideas were so profound that they
transcended the original problem; they are now
recognized as fundamental mathematical ideas of
wide applicability. Here, and in many other in-
stances, Saul Kaplun’s work played a decisive role
in the development of applied mathematics at the
California Institute.

Morris Kaplun spoke a few words of thanks for
the tribute to his son. He spoke of his son’s great
devotion to Caltech. Saul Kaplun never spent for
himself the money he had received from his
family; instead he left a large bequest to the
Institute. “In appreciation of my son’s devotion
to his Alma Mater,” the elder Kaplun said, “I
intend to add to this bequest in order to provide
a suitable memorial in the name of Saul Kaplun.
It will take the form of a fellowship, a reading
room, and part of a building for study and re-
search in the field of applied mathematics, the
field in which Saul worked so devotedly till the
day of his untimely death.”
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Alumni Speak Out...

In the more than 5,000 Alumni Survey question-
naires that have been returned to the Institute to
date, responses to the back-page invitation for “com-
ments” have been gratifyingly numerous. Although
there is no such thing as a typical comment, these
are some representative ones.

Humanities department should put greater em-
phasis on fewer courses (same total quantity but
less choice ). English important! Literacy in writ-
ing and speaking very important! At least as im-
portant as technical knowledge. History soon for-
gotten. Similar “one-shot” courses of little value.
Memory Courses (ME 3) soon forgotten. Em-
phasis should be on thinking out problems.

I feel that the greatest asset CIT gave me was
the ability to recognize and solve problems with
the facts available. It is much more important to
be able to do a lot with the facts you have than
simply to be able to regurgitate vast quantities of
facts. So, although I haven’t used most of my
course material in years and would probably flunk
exams in most of the courses I took if I took the
exams now, I find the ability to reason and solve
new problems of immense, fundamental value
every day. Somehow Caltech gave me this and
it is priceless.

I also learned how to work under and survive
great pressure. After my undergraduate years
there anything seems easy. In surviving the proc-
ess I feel I'll never really be afraid of anything
again. I may be slowed down but Ill never be
overwhelmed.

At the same time there are difficulties. The un-
dergraduate school is still definitely the stepchild
of the whole Institute. Interest seems to be in (1)
faculty research (2) graduate school (3) under-
graduate school. Many faculty members regard
undergraduate courses as a chore and bore, their
interest being confined to (1) and (2) as much as
possible. The undergraduate school appears to be
a place to unload gradstudents as T.A.’s instead of
giving them fellowships, and I challenge any ac-
counting that purports to prove that the under-
grad school costs more to run than it brings in as
tuition.

There is still the problem of grades. An under-
graduate gets poorer grades at CIT than he would
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at another school and this hurts when he tries to
go on to a grad school. Despite the myth that “a
Caltech C is like an A anywhere else” (it may
be in terms of training), most schools assume a
Cis a C when they consider admitting you. Hence,
a CIT undergrad is often forced into a lower
quality grad school than he could get into with a
higher GPA from another school.

I wasn’t in the grad school long enough to 1eally
criticize but it appears that qualified people are
being held in grad school for far too many years
because they have to do “peon labor” tasks in
setting up and running experiments that could be
done far faster and more competently by en-
gineers and technicians. It is nonsense to scream
we need more scientists and engineers when you
keep them for 6 -9 years to get a PhD.

This sort of scathing criticism is a result, of
course, of the thinking, critical type of person Cal-
tech turns out. Caltech is a good place and I'm
grateful to it. But it isn’t perfect. In some regards
it is a long way from perfect, and most alumni
know it. Why does only 8 to 15 percent of a class
show up at a reunion even if most of the class is
in that area? And why do many CIT alums, when
hearing some faculty member name, say “oh, that
bastard!” The point that has to be faced by the
CIT faculty and administration is that the criti-
cism has a basis in reality, that something is really
wrong, and that this isn’t just griping and cynicism.

We tend to think of ourselves without reference
to time. While we are still the youth we once
were, we were also never a different person from
the one we are now! A survey such as this evokes
a perspective uncommon in our busy lives.

If we changed before, being influenced by our
environment and associates, may we not still be
changing?

If we are changing, is the direction to our lik-
ing? Or is it merely the line of minimum non-
conformity?

If we have been helped by older people when
we were young, just what is our reciprocal obli-
gation?

And finally, if we do not subscribe to the ubiqui-
tous goals of wealth and power, what are we
doing to help establish the validity and-status of
other equal or superior goals? -

ENGINEERING AND SCIENCE
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s it true that the leading producer of oxygen

or steelmaking had a hand in preparing
Tricia McDonald's orange juice?

You'd expect that a company with 50 years’ experience in ex-
tracting oxygen from the air would lead the field. You might
even assume—and you‘d be right—that it knows a lot about
how oxygen can speed the making ‘of steel. As a result, the
company sells oxygen by the ton to steelmakers to help them
produce faster and more efficiently.

You'd also expect that a leader in cryogenics, the science
of supercold, would develop an improved process for mak-
ing the frozen orange juice concentrate that starts Tricia
McDonald off to a bright, good morning.

But there might be some doubt that two  such
activities as helping to speed steel production and
helping to improve frozen orange juice could come
from one company. Unless you knew Union Carbide.

UNION
CARBIDE

For Union Carbide is also one of the world’s largest pro-
ducers of petrochemicals. As a leader in carbon products, it
is developing revolutionary graphite molds for the confinu-
ous casting of steel. It is the largest producer of polyeth-
ylene, and makes plastics for packaging, housewares, and
floor coverings. Among its consumer products is “Prestone”
brand -anti-freeze, world’s largest selling brand. And it is
one of the world’s most diversified private enterprises in the
field of atomic energy.

In fact, few other corporations are so deeply involved in so
many different skills and activities that will affect the
technical and production capabilities of our next
century.

We're growing as fast as Tricia McDonald.

UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK, N.Y. 10017. {N CANADA: UNION CARBIDE CANADA LIMITED, TORONTO
Divisions: Cerbon Praducts, Chemicals, Consumer Products, International, Linde, Metals, Nuclear, Olefins, Ore, Plastics, Silicones, Stellite and Visking
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Are you ready for a muiti-million-doliar responsibility?

If you are, there’s a place for you on the Aerospace
Team—the U. S. Air Force.

No organization in the world gives young people a
greater opportunity to do vital, responsible work.

For example, just a short while ago a 23-year-old Air
Force lieutenant made a startling breakthrough in
metallurgy. And a recent All-America tackle is doing ad-
vanced research in nuclear weapons.
If you have talent, you'll have a chance

20

U.3. Air Force

to show it in the Air Force. Your work can put you and
your country ahead.

You can earn your commission at Air Force Officer
Training School, a three-month course open to both
men and women. To apply, you must be within 210
days of your degree. ,

For more information, contact the Professor of
Air Science, Y your campus has no
AFROTC, see your Air Force recruiter.

" ENGINEERING. AND SCIENCE



Created by the People of General Motors—One of the highlights of the World’s
Fair will be the General Motors Futurama. This magnificent, ultra-modern building
and the wonders it contains represent the skill and work of GM people—stylists,
engineers, scientists, architects, show specialists.

The building is 680 feet in length (a very long par three on any golf course). It’s 200
feet wide (forty more than a football field), and from the stark beauty of the ten-story-
high canopy entrance to the wide scope of the domed pavilion at the rear, it expresses
one thing very clearly: tomorrow!

A high spot of the Futurama is a ride that surrounds you with wonders. In an unfor-
gettable experience, you’ll be carried through time and space—through desert and
jungle—to polar regions and across the ocean floor. In a single day this dramatic ride
can accommodate 70,000 people—the entire population, for instance, of Muncie, Indiana
or Boulder, Colorado.

In the Futurama’s Avenue of Progress, you’ll see the newest sources of power described
and demonstrated in fascinating ways. Also shown are research projects in transporta-
tion mobility, including a vehicle traversing jungle terrain and a moon-rover conquering
a rugged lunar landscape. At the Futurama you can visit a host of other colorful dis-
plays designed to attract, interest and challenge the imagination of every member of
your family.

Futurama, in an inspiring way, symbolizes the progress of GM. And the major reason
behind this progress is people—the people of General Motors. '

GENERAL MOTORS IS PEOPLE ...

Making Better Things ForYou



Alumni News

Board Nominations

The Boatd of Directors of the Alumni Association
met as a Nominating Committee on February 25,
1964, in accordance with Section 5.01 of the By-Laws.
Seven vacancies will occur on the Board at the end
of the fiscal year, June 1964. Three of these vacancies
will be filled by the President, Secretary, and Treas-
urer, ex officio, and four will be filled by direct elec-
tion. The present members of the Board -with the
years their terms expire are:

Robert Boykin 34 1964 William L. Holladay *24 1964
Donald S. Clark *29 1964 G. Russell Nance 36 1964
William H. Corcoran ’41 1965 Richard W. Powell 40 1964
Patrick J. Fazio °53 1964 Richard P. Schuster, Jr. 46 1965
John R, Fee ’51 1964 P. V. H. Serrell *36 1965
David L. Hanna *52 1965 H. M. Worcester, Jr. 40 1965

The following nominations have been made:

President — Patrick J. Fazio ’53 (1
Vice-President — David L. Hanna ’52 (1 year)
Secretary — Donald S. Clark ’29 (1
Treasurer — John R. Fee °51 (1

Director — James L. Adams ’55 (2 years)
Director — John T. McGraw "38 - (2 years)
Director — John L. Mason '47 (2 yeats)

Section 5.01 of the By-Laws provides that the mem-
bership may make additional nominations for the four
(4) Directors by petition signed by at least twenty-
five (25) members in good standing, provided the
petition is received by the Secretary not later than
April 15. In accordance with Section 5.02 of the By-
Laws, if further nominations are not received by April
15, the Secretary casts a unanimous ballot for the
members nominated by the Board. Otherwise a letter
ballot is required.

Statements about the nominees are presented below.

— Donald S. Clark, Secretary

James L. Apams received
his BS in mechanical en-
gineering in 1955. After
two vears as an officer in
the U.S. Air Force and 2
vear as an art student at
UCLA, he enrolled at Stan-
ford University, where he
received his MS and PhD.
While at Stanford he was
employed as an instructor
and as a research associ-
ate, investigating the prob-
lems involved in controlling lunar roving vehicles
from earth. After leaving Stanford, he joined Caltech’s
Jet Propulsion Laboratory, where he is now super-
visor of the advanced technology group of the Electro-
mechanical Engineering Section.
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Sioney K. GaLLy received
his BS in electrical engi-
neering in 1941 and joined
the Southern California
Gas Company the same
year. Dhiring World War
IT he served as an instruc-
tor in electronics at Har-
vard and MIT Radar
Schools and also as a mem-
ber of the destroyer squad-
ron commander’s staff. He
has held various positions
with the gas company — laboratory supervisor, staff
engineer, and now Northeast division engineer. He
served as a member of the program committee for
the Alumni Semninar in 1962 and 1963, and this year
he is serving as general chairman of the Seminar.

Joun L. MasoN received
his BS in meteorology from
the University of Chicago,
then came to Caltech to
receive a BS in applied
chemistry in 1947, an MS
in chemical engineering in
1948, and a PhD in 1950.
He then joined the Ai-
Research Manufacturing
Company in Los Angeles
as group supervisor of the
preliminary design depart-
ment. He is now chief engineer at AiResearch and
has directed the design and development of the life
support systems on the Mercury, Gemini, and Apollo
space vehicles. He served as a member of the pro-
gram committee for the 1956 Alumni Seminar.

Jou~n T. McGraw received
his BS in mechanical en-
gineering in 1938 and start-
ed his career as an engi-
neer with Douglas Aircraft.
He then spent eight vears
as engineering group lead-
er and section chief in the
hydrodynamics laboratory
at Caltech and at JPL. In
1955 he joined the Axelson
Division of U.S. Industries
as chief engineer. He is
now execiitive vice president in charge of manufac-
turing and engineering at the Vard Division of Royal
Industries, Inc., in Pasadena. In 1960 he served as
chairman of the program’ committee for the Alumni
Seminar. ‘
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ENGINEERS

SCIENTISTS

PL.OT

WOLIR

CAREER

TRAJECTORY

THROUGH

SYLVANIA

ELECTRONIC

SYSTEMS

Career mobility, based on the ability to
develop in the direction of your best
talent or interests, is made possible
for you at Sylvania Electronic Systems.

You will actively contribute to advanced work
spanning disciplines and areas such as earth/space
communications; electronic reconnaissance, detec-
tion, countermeasures; radar; information handling;
aerospace; and complex systems for military com-
mand and control.

Nineteen interrelated research and advanced de-
velopment laboratories throughout the country, as

well as sites around the world, provide
an environment permitting planned
growth — personally and professionally.

Three parallel paths of advancement
offer the opportunity to progress as a technical
manager, technical specialist or program/project
manager — all with equal rewards.

Sylvania Electronic Systems is a major division
of Sylvania Electric Products Inc., supported by the
impressive technical and financial resources of the
parent company, General Telephone & Electronics
Corporation.

YT VANIA eLecrronic systems

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS

For further information see your college placement officer or write to Mr. Robert T. Morton
" 40 SYLVAN ROAD-WALTHAM &4, MASSACHUSETTS
An Equal Opportunity Employer
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trying to catch the

=
/\.‘/‘/

better forget it!

The engineering opportunity
that’s really worthwhile

can never offer you

a “free ride”.

The basic rules still apply:

A successful career . ..

your personal growth and achievement . . .
depends on

your talents and abilities

and on the way

a good company

utilizes these assets.

Sikorsky VTOL aircraft

are amply demonstrating

our capacity

for applying engineering talent
to solid, long-range goals.

Today, we are producing
the most versatile airborne vehicles
in the world.
As for tomorrow—-
~can you meet the challenge of our
continuing technological advancements?

Career potential with Sikorsky is further enhanced by our corporation-financed
Graduate Education Program. Please consult your Placement Office for cam-
pus interview dates—or—write to Mr. Leo J. Shalvoy, Engineering Personnel.

S i k 0 r S ky Q i rc r aft mwslnon oF unweo%amv co“u’aponmuon

STRATFORD, CORNECTICUT An Equal Opportunity Employer ' N
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FORGINGS—HQW THEY
IMPROVED THE RELIABILITY
OF THIS CROSSHEAD ...

MARCH 1964

yet cut cost 20%

Originally, this crosshead for a lift truck was
not a forging. Now it is forged in steel. Here's
why . ..

The lift truck builder wanted to increase the
safety factor to meet greater bending and shear
stresses. He also wanted to increase the fatigue
strength of the part. And all without any in-
crease in weight or cost. He also wanted to
reduce tool breakage caused by irregularities,
voids, and inclusions.

He changed overto FORGED crossheads.

Now the crosshead has the required strength
and stress-resistance, costs 20% less when
machined and ready to assemble, increases
production rates 14% by reducing tool break-
age and increasing machining speeds.

Forgings are better for these reasons; they:
1. Are solid, free from voids and inclusions
2. Have high fatigue resistance
3. Are strongest under impact and shock loads
4. Have a higher modulus of elasticity
5. Have a unique stress-oriented fiber

structure
6. Are low in mechanical hysteresis

Memo to future engineers:

““Make it lighter and make it stronger’’ is the

demand today. No other metalworking process

meets these two requirements so well as the forg-
ing process. Be sure you know all about forgings,
their design and production. Write for Case History

No. 105, with engineering data on the lift truck

crosshead forging shown above.

DROP FORGING ASSOCIATION

55 Public Square . Cleveland 13, Ohio

When it’s a vital part, design it to be




$ l 00,000 is a lot of money.

Especially if it's tax free. We want
to raise at least this much for Caltech.
It's important that we do. We have more
than $68,000 in hand and we just
might make it all the way. One can't
be sure though. If we said we had it
made, you might not give. But we don't
‘have it made. Aren‘t you glad we need

your help?

CALTECH ALUMNI FUND

memorandum:

DO YOU HAVE
A TOUGH
COMPUTER
APPLICATION?

To: A Prospective Custome

From: Dr. A. S, Jackson

1. Recently, a CTI customer was faced with the prob-
lem of designing a digital adaptive control system. Call-
ed in on one day's notice; CTI desighed the system for
them, utilizing microelectronic circuitry with triple re-
dundancy. With this design, our customer won a techni-
cal competition against some of the industry's largest
firms.

2. For its customers, CTI offers consultation, services,

and staff augmentation in the areas of computer applica-
tions, automation, control theory, programming, prob-
lemn solution, human factors, management planning, and
systems analysis. We will be happy to discuss your

problem with you, and ask that you call us collect.
Dr. A. 8./ Jackson )

Director of Research

1232 Belmont Ave., Long Beach 4

CONTROL TECHNOLOGY INC. ( WP~ Request details on
California 80804 - (213) 433-3360
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CTI courses covering critical are
of computer technology

)

Save the date
of May 2
for the

ANNUAL
ALUMNI SEMINAR

Outstanding program beginning
at 8:30 a.m. on the
Caltech Campus
Dinner at 6:30 p.m. at the
Huntington-Sheraton Hotel
Complete program to appear in
the April issue
Announcements to be mailed
early in April—
WATCH FOR THEM!

ENGINEERING AND SCIENCE




Personals

1926
ROY DIXON, general manager of the
Stauffer Chemical Company’s fertilizer
division, has now been madé vice presi-
dent of the company, with headquarters
in San Francisco. )

1928
NICOLAI K. SENATOROFF, supervisor
of technical services far the Pacilic Light-
ing Gas Supply Co., retired in Decem-
ber after more than 35 years with the
Pacific Lighting system.

A one-time lieutenant in the Russian
Iiperial Army, he was forced to retreat
to China after the collapse of the Rus-
sian White Army. He came to the United
States and was graduated from Caltech
in 1928. That same year he joined the
Southern California Gas Company, an
affiliate of Pacific Lighting Gas Company,
as an assistant chemist.

1935
NORWOOD L. SIMMONS, MS, is now
general manager of the West Coast di-
vision of Eastman Kodak’s motion pic-
ture sales department. He has been with
the company since 1937, and was for-
merly manager of engineering services in
the Hollywood office. The Simmonses
and their five children live in Pasadena,

1937

CARL F. ]. OVERHAGE, PhD, director
of the Lincoln Laboratory at MIT for
the past seven years, has asked to be
relieved of this assignment in order to
initiate and direct a long range program
for the application of the principles and
methods of information processing to
library operation. He is still professor
of engineering, a rank he has held at
MIT since 1961. The ultimate objective
of his new research is to design a library
of science and engineering which could
be put into operation at MIT between
1970 and 1975. -

1946
CDR. WILLIAM C. WILBURN, AE
’47, is currently on duty in Paris as a
member of the staff of the United States
Delegation to NATO.

1949
RAFAT MIRZA, MS, according to in-
formation just received by the Institute,
died after a brief illness on his 35th
birthday on. August 5, 1961. He had
been working since 1960 in the bio-
physics section of the I.C.L. Akers Re-
search Laboratories in Welwyn, England.
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Raf was borm in Hyderabad, India,
and received 1st Class Honours in chem-

_istry in 1946 from Madras University.

After receiving his MS from Caltech in
1949, he joined St. Catherines Scciety in
Oxford, England, and began work on
the reduction of heterocyclic substances.
He received his PhD in 1951 and re-
turned to India, where he worked at the
Central Laboratories for Scientific and
Industrial Research in Hyderabad for
about a year. After about six months in
Zurich he crossed the Atlantic again to
take up a research fellowship at Har-
vard. He spent another year in America
as a postdoctoral fellow at Wayne Uni-
versity in Detroit, and then went to Eng-
land in 1955 to join Imperial Chemical
Industries Lid., at Manchester, as a re-
search chemist.

Raf was an excellent horseman and
played a good deal of polo. A skilled
gardener, he reared many types of un-
usual plants. Photography was another of
his hobbies, as was flying, aero-modeling,
walking and climbing. He was married
in 1956 and his wife survives him.

1951
ROBERT G. ADLER is now a research
chemist at the North American Aviation
Science Center in Canoga Park. He was
married last November to Marilyn Can-
field, in Upland, California.

1957
LT. COL. GEORGE F. BABITS, direc-
tor of science and assistant for propul-
sion at Edwards AFB in California, is
the author of Thermodynamics, an un-
dergraduate-level textbook published last
year by Allyn & Bacon Inc., Boston, Mass.

ALAIN M. A. CHAVEREBIERE DE
SAL, MS, Ingenier Principal du Genie
Maritime, is head of the technical sec-
tion of the programming center of the
French Navy. He was married in 1959
and has a daughter.

1963
JAMES M. PETERSON, PhD, is now a
research chemist at the Chemstrand Re-
search Center in Durham, N. C.

DONALD F. JENSEN, MS, is now as-
sociate engineer in the advanced tech-
nology department of the IBM Corpor-
ation in Endicott, N. Y.

GEORGE SEIELSTAD, PhD, is on the
staff of the Geophysical Institute at the
University of Alaska. ED GAUSS ’54,
who sends along this information, says
that “George is learning to fly so as
to enhance his ability to hunt moose.
His appointment brings to three the
number of Caltech men at the Geo-
physical Institute — the others are CARL
BENSON, ’60, and myself. George is
also teaching in the physics department.”

KORAD CORPORATION * 2520 COLORADO AVENUE
SANTA MONICA 5. CALIFORNIA * ARSA GODZ 213 * 333-6737

KORAD

A SUBSIDIARY OF UNION CARJIDE CORPORATION

8 High Efficiency LASERS without
cryogenic cooling
@ High Power LASE
megawatts
® Fjuid-cogjed

8 Gans Coherent Light Sourcas
® | ASER Controis and Power Supplies
a [ ASER System Engineering

Write for information and specifications

MODEL K-1@Q
50-MEGAWATT GIANT PULSE LASER

MODEL K-DI
FAST RISE LASER DETECTOR

MODEL K-%
25-JOULE LASER
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CALTECH

ALUMNI EVENTS

May 2 Alumni Seminar
June 10 Annual Alumni Meeting

ATHLETIC SCHEDULE-

Baseball

March 28

Cal Lutheran at Cal Lutheran
March 30

Azusa at Azusa
March 31

Upland at Caltech
April 4

Whittier at Caltech

Track

April 3

Pomona at Pomona

CALENDAR

Swimming .
April 3
Cal Poly, Pomona, San Fernando
V. State at Caltech

' FRIDAY EVENING
DEMONSTRATION
LECTURES

Lecture Hall, 201 Bridge,
:30 p.m.
Apr11 3

The Mathematician’s Colormg Book
—Marshall Hall, Jr.

April 10
Raselgethi
—Armin Deutsch
April 17
Laser Facts and Fancies
—Nicholas George

There are two ways in which the Placement

change of employment.

This service is provided to Alumni by thie Insti-
tute. A fee or charge is not involved. CHICAGO

California Institute of Technology

[ An Application for Placement Assistance Meetings:

3 A form to report my field and operation so
that I may be notified of any outstanding

?7 p ALUMNI '
m eI PRESIDENT SECRETARY

Peter V. H. Serrell, ‘36 Donald 8. Clark, ‘29
) VICE: PRESIDENT TREASURER
OF PASADENA Patrick J. Fazio, ‘53 John R. Fee, '51
“Qualify Prinfing When Promised” Robert Boykin, ‘34 G. Russell Nance, ‘36
Wm. H. Corcoran, ‘41 Richard W. Powell, ‘40
David L. Hanna, ‘52 Richard P. Schuster, ]r, ‘46
[ Wm. L. Holladay, ‘24 H. M. Worcester, Ir., ‘40
455 El Dorado SYcamore 3-9181

NEW YORK CHAPTER

President Victor Wouk, ‘40

12 EI\I/Iecctir'onic }I;Inerg)ﬁ Coxl¥eriioln7 Cﬁrg.

- adison Ave., Now Yor , N.Y.

PLACEMENT ASSISTAN CE Vice-President 75 Echo L Bruxﬁo I-%l .Piloer'éﬂ
. cho Ldne, Larchmont, N.Y.
TO CALTEC}I ALUMNI Secretary-Treasurer Harry J. Moore, ‘48

BOSTON CHAPTER

Service may be of assistance to you: President Robert C. Kausen, ‘56
21 Seven QOaks Rd., N. Billerica, Mass.
(1) To help you seek new employment or a Vice-President Thomas C. Stockebrand, ‘53

Secretary-Treasurer lor F C}ﬁﬁrlei K. Danie%\i, ‘59

8 Cut m . xington, .

(2) To inform you when outstandmﬁ oppor- Hher Tar cxingion, Mass
tunities arise. , WASHINGTON, D.C. CHAPTER

o i Chairman Willard M. Hanger, ‘43

. . . : s Pregident Laurence H. Nobles, ‘49
If you WISI:I to avzul YQUlself Of thlS service, ﬁll Dept. of Geology, Northwestern Univ., Evanston, 11l
in and. mail the following form: Vice-President Philip E. Smith, ‘29
Eastman Kodak Co., 1712 Prairie Ave., Chicago, Il

To: Caltech Alumni Placement Service SAN FRANCISCO CHAPTER
President Edwin P. Schlinger, ‘52

Pasadena, California 91109 Vice-President Dallas L. Peck, 51

Please send me: Secretary-Treasurer homas G. Taussig, ‘55
Lawrence Radiation Lab., Univ. of C‘cth Berkeley, Culif.

opportunities. SACRAMENTO CHAPTER
President PO B IQSZIGeS'AF Dobrowcélslg, i4{9
. P.O. Box , Sacramento 8, Calif.
Name oo Degree (S) """" Vice-President Dudley A. Berinett, '47
4535 Marble Way, Carmichael, Calif.
. Secretary-Treasurer Harris K. Mauzy, ‘30
AdAress ..o Year (S) """" 2551 Carson Way, Sacramento 21, Calif.

Meetings: University Club, 1319 “K'* St.
Luncheon first Fndcxy of each month at noon.
Vlslhng alumni cordially mvlted—no regervation.

ASSOCIATION OFFICERS AND DIRECTORS

ALUMNI CHAPTER OFFICERS

590 Madison Ave., New York, N.Y.

10 Bulkely Rd., Littleton, Mass.

4720 Sedgwick St., N.W., Washington, D.C.
CHAPTER

G.E. Vallecitos Atomic Lab., Pleasanton, Calil.

U.S. Geological Surw«y Menlo Park, Calif.

15th Floor, Engineers’ Club, 206 Sansome St., San
Francisco

Informal luncheons every Thursday ‘at 11:45 A.M.
Contact Mr. Farrar, EX 9-5277, on Thursday morning
for reservations.
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WE MAKE INDUSTRIAL ENGINEERS SWEAT

Might as well scare off the ones who wouldn't like it.
Some of the unscared will in a few years be referred to as
“they” when people say, “At Eastman Kodak, they can
afford to do it this way—"

The reason we can afford to do things the best way is
that we are successful. The success can be attributed in part
to a fear warth fearing: of failing to deliver the best possible
performance that the customer’s hard-won dollar can buy.

Sheer devotion on the part of the work force, though
beautiful to see, will not of itself deliver the goods. Some-
body must first. come up with a sensible answer to the
question, “Exactly what is it you want me to do, mister ?”

Thus a young industrial engineer may find himself acting
as his own first subject in a study he has set up to find the
physical and psychological conditions that best favor alert-

EASTMAN KODAK COMPANY,

- Business and Technical Personnel Department, Rochester, N. Y. 14650
An equal-opportunity employer offering a choice of three communities:
Rochester, N. Y., Kingsport, Tenn., and Longview, Tex,

ness against film emulsion defects. If he saw the need, sold his
boss on his approach, and has earned the approbation alike
of the pretty psychologist who will be running the experi-
ment, the industrial physicians (who study what is humanly
possible, feasible, and healthful muscularly and percep-
tually), the cold-eyed man from the comptroller’s office, the
Testing Division chief (who has dedicated his division to
the descent of an asymptote), and the inspectors (who will
find a month after switching to the new method that at
home they are shouting at their kids less often)—then we
know ways to make him glad he chose to learn the profes-
sion of industrial engineering at the company which the
leaders of the profession often cite as its ideal home.

Naturally, industrial engineers aren’t the only technical
people we seek. Not by a long shot.

Kodak




Define Your Career Objectives!

= An interview with W.

W. Scott Hill

Q. Mr. Hill, when is the best time to
begin making decisions on my career
objectives?

A. When you selected a technical
discipline, you made one of your
important career decisions. This de-
fined the general area in which you
will probably begin your professional
work, whether in a job or through
further study at the graduate level.

Q. Can you suggest some factors that
might influence my career choice?

A. By the time you- have reached
your senior year in college, you know
certain things about yourself that
are going to be important. If you
have a strong technical orientation
and like problem solving, there are
many good engineering career
choices in all functions of industry:
design and: development; manufac-
turing and technical marketing. If
you enjoy exploring theoretical con-
cepts, perhaps research—on one of
the many levels to be found in in-
dustry—is a career choice to con-
sider. And don't think any one area

offers a great deal more apportunity
for your talent than another. They all
need top creative engineering skill
and the ability to deal successfully
with people.

Q. After I've evaluated my own abil-
ities, how do 1 judge realistically
what | can do with them?

A. I'm sure you're already getting
all the infarmation you can on ca-
reer fields related to your discipline.
Don't overlook your family, friends
and acquaintances, especially re-
cent graduates, as sources of informa-
tion. Have you made full use of your
faculty and placement office for
advice? Information is available in
the technical journals and society
publications. Read them to see what
firms are contributing to advance-
ment in your field, and how. Review
the files in your placement office
for company literature. This can tell
you a great deal about openings and
programs, career areas and company
organization.

Q. Can you suggest what criteria |
can apply in relating this information
to my own career prospecis?

A. in appraising opportunities, apply
criteria important to you. Is location
important? What level of income

Scott Hill, Manager—Engineering Recruiting, General Electric Co.

would you like to attain? What is the
scope of opportunity - of the firm
you'll select? Should you trade off
starting salary against long-term
potential? These are things you must
decide for yourself,

Q. Can companies like General Elec-
tric assure me of a correct career
choice?

A. It costs industry a great deal of
maney to hire a young engineer and
start him on a career path. So, very
selfishly, we'll be doing everything
possible to be sure at the beginning
that the choice is right for you. But
a bad mistake can cost you even
more in lost time and income. Gen-
eral Electric’s concept of Person-
alized Career Planning is to recog-
nize that your decisions will be
largely determined by your individ-
ual abilities, inclinations, and am-
bitions. This Company's unusua! di-
versity offers you great flexibility
in deciding where you want to start,
how you want to start and what you
want to accomplish. You will be en-
couraged to develop to the fullest
extent of your capability—to achieve
your career objectives, or revise
them as your abilities are more fully
revealed to you. Make sure you set
your goals realistically. But be sure
you don't set your sights too low.

FOR MORE INFORMATION on G.E's concept of Personalized Career Pianning, and for
material that will help you define your opportunity at General Electric, write Mr. Hill at
this address: General Electric Co., Section 699-10, Schenectady, N. Y. 12305.
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