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U-$:5 CARILLOY electric-furnace aircraft
quality steel meets every requirement for
these vital parts; The precision machining
and expert heat treatment it gets at Cleve-
land Pneumatic Tool Company complete
the job.

Reductio ad optimum

® “Reduced to the most favorable
degree’ describes exactly what hap-
pens to the huge U-S-S CariLLoy
steel ingots from which are formed
the rugged main columns in the land-
ing gears of every B-36.

To provide the tremendous
strength and shock resistance re-
quired to safely cushion the landing
impact of 179 tons of bomber weight
—and, at the same time, to keep
the weight of the landing gear as low
as possible-—calls not only for steel
of the highest quality but also for
unusual procedures in fabrication as
well.

Consider these facts. The original
ingot weighs approximately 37,500
1bs. From it are produced two cylin-
drical columns weighing only about
1200 1bs. apiece. Approximately 939,
of the steel is removed by machining
to proper contour and in hollow-
boring the column. When finished, a

mere 7%, of the original ingot is left
to do the job.

That U-S-S CariLroy steel has
been exclusively selected for this ap-
plication—one of the most exacting
in the aircraft industry—is, we be-
lieve, highly significant. The same
care and: skill, the same ability to
meet requirements that are beyond
the ordinary, go into every order of
CARILLOY . steel we make—whether
it’s an ingot of giant size or a few
tons of special steel.

U-S-S CARILLOY is just one more
example of the better steel products
developed and produced by United
States Steel. If you are interested in
additional engineering training, why
not ‘investigate your opportunities
with U. S. Steel? For more informa-
tion, contact the Placement Direc-
tor of your school, or write to United
States Steel Corporation, 525 Wil-
Liam Penn Place, Pittsburgh 30, Pa.




TWO MORE WAYS TO CLIMB

PRODUCT I/
ENGINEERING .,45

ec hen considering your first engineering job—
ask yourself this:

What kind of person am 1? The kind of person
who likes to invent things—or design them?

The kind who likes to be in on the birth of an
idea? Or the kind who likes to meet the challenge
of new designs, new inventions, new ideas — by
figuring out how to build them in quantity at a
price to make them available to the greatest
number of people?

For — the first type is bound to be happiest as a
Product Engineer; the second as a Production
Engineer,

In Product Engineering, GM offers you a success-
ful career whether your interest lies in automo-
tive or Diesel engineering, design, fuel and
plastic research, or creating new beauties of
motorcar styling.

In Production Engineering, GM also—as has been
proved by its success in mass production of fine
products—is a leader in manufacturing processes

PRODUCTION
ENGINEERING

and production techniques, with all the fine
career opportunities that this implies.

And the same goes if you have your sights fixed
on Research, the exciting hunt for knowledge in
the field of applied science — or if you’re contem-
plating a career in Plant Engineering, the plan-
ning, developing, installing and maintaining of
GM plant equipment and services.

Yes, there are 4/l kinds of opportunities for the
graduate engineer who has what it takes to climb
the GM job ladder.

GM positions now available
in these fields:
MECHANICAL ENGINEERING
METALLURGICAL ENGINEERING
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING

BUSINESS ADMINISTRATION

GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan
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PROGRESS OF A PROBLEM

/
/
! To design and manufacture advanced radar and  fire control
THE PROBLEM: / systems for military allweather fighters and interceptors—

! equipment that must be light in weight, versatile, and capable
! of accurate operation day or night under extreme conditions.

At Hughes the answers to these requirements for complexly interacting systems
involving advanced radar and fire control have been under continuing development
from 1948 and in production since 1949. Even more advanced systems are cur-
rently in process of development for supersonic aircraft.

Beginning with systems engineering and analysis, the military studies are initially
concerned with evaluation of the strategic and tactical needs of the services in order
to establish design objectives. This is followed by the analysis of problems involving
noise, smoothing and prediction, multi-loop nonlinear servos, aircraft dynamics
and controls, and the properties peculiar to conversion of analog information
to digital quantities. From the analytic stage evolve the requirements for systems
design and circuitry, designs of computing sub-systems, microwave transmitting
and receiving equipment, the presentation of information to an airplane pilot, and
advanced testing needed to optimize over-all system performance.

Aircraft shown in the accompany=- SYSTEMS

ing photographs are among those ENGINEERS

equipped with Hughes radar and

fire control systems. CIRCUIT
ENGINEERS

Further advancements in
the fields of radar and fire
control are creating new
positions on our Staff for
engineers experienced in
the fields of systems engi-
neering and circuit design,
or for those interested in
entering these areas.

SCIENTIFIC
AND
ENGINEERING
STAFF

HUGHES

RESEARCH AND DEVELOPMENT
LABORATORIES

Culver City, Los Angeles County
California
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IN THIS I1SSUE

On the cover thiz month i a hardy
crew consisting of Steele Wotkyns, Hal
AMcCann. Ward Vickers, and (holding
the maseot, Scupper) Art Teets. The
picture  was taken on  December b,
1953, when the schooner California
sailed into Fos  Angeles Harbor to
complete a round-the-world eruise. be-
gun approximately five years before.

Tial McCann, who was graduated
from Caltech in 1946, tells the story
of thiz remarkable trip on page 9 of
this isue,

John R. Weir, Asseciate Professor of
Psychology and the man responsible
for the Caltech Alumni Survey, las
been discussing the results of the sur-
vey in a series of monthly articles in
this magazine. In this issue, with the
fifth anicle in this series, Dr. Weir
winds up the job, While previous
articles have dealt with comparisons
between Caltech alumni and U. S,
college graduates in general, this
article deals with comparisons made
within the Caltech group—specifically,
the differences between Caltech science
majors and Caltech engineers,

The Challenge of Man’s Future, oun
page 22 of this issue, bas been ad
apted from 4 forthcoming book In
Harrizon Brown. Caltech Professor of
Geochemistry, The  book—The Chal-
lenge of Mar’s Future—is to be pub-
lished on March 19 by the Viking
Press.

PICTURE CREDITS
Cover Los Angeles Times

p. 121 Bsron Johnson. Jr. 56
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A jet engine compressor blade
oscillating in a high-velocity air-
stream made this fingerprint-like
picture. Such interferograms, taken
at the rate of 5000 per second,
help our engineers to visualize
why blades flutter. By analysis,
instantaneous vibratory forces can
be measured.

Accurate knowledge of blade
forces and stresses permits our
engineers to design the lightest
blades consistent with reliability,

Studies of flow dynamics are
important. Yet this is only one

fingerprint of a flutter...

small phase of the research
that goes into the successful
development of high-performance,
dependable aircraft engines for
supersonic flight.

At Pratt & Whitney Aircraft the
use of advanced techniques is
encouraged — the most advanced
facilities made available because
we know that good engineering
requires good tools. This partially
explains why so many outstanding
engineering graduates have been
attracted to a career at Pratt &
Whitney Aircraft.

PRATT & WHITNEY AIRCRAFT

Division of Wnited Aircraft Corporation

East Hartford 8,

Connecticut
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The Torm'ngton Needle Bearing
18 designed for high radial loads

The many lineal inches of contact
provided by the larger number of
small diameter rollers give the
Torrington Needle Bearing an
unusually high load rating. In
" fact, a Needle’Bearing has greater
radial capacity in relation to its
outside diameter than any other

type of anti-friction bearing.

Precision Manufacture
and Unique Design

The exceptional load capacity of
the Needle Bearing is the result
of proper selection of steels, pre-
cision workmanship to close tol-
erances, and the application of
modern anti-friction principles.

The one-piece shell, which
serves as the outer raceway and
retains the rollers, is accurately
drawn from carefully selected
strip steel. After forming, it is
carburized and hardened. There

is no further grinding or other

MARCH, 1954

1 Illustrates the fact that for a given housing

* bore size, a larder and,

therefore, stiffer

shaft can be used with Needle Bearings than
with a roller or ball bearing.

CAPACITY

1700
\@ 00 nob/

CAPACITY

CAPACITY

2 Shows the greater number of lines of con-
* tact in the load zone of a Needle Bearing
compared with a ball or roller bearing.

operation that might destroy the
wear-resistant raceway surfaces.
The full complement of thru-
hardened, precision-ground
rollers is retained by the turned-

in lips of the one-piece shell.

The small cross section of the
Needle Bearing allows a large
shaft which permits a rigid design
with minimum shaft deflection, a
factor of utmost importance to

good bearing design.

THE TORRINGTON COMPANY

Torrington, Conn,

South Bend 21, Ind.

District Offices and Distributors in Principal Cities of United States and Canada

TORRINGTON ///)/r BEARINGS

NEEDLE » SPHERICAL ROLLER « TAPERED ROLLER + CYLINDRICAL ROLLER « BALL » NEEDLE ROLLERS

5



HOW
ERCULES
HELPS....

Hercules’ business today helps almost
everyone’s business. It embraces the
production of synthetic resins, cellulose
products, chemical cotton, terpene

chemicals, rosin and rosin derivatives,
chlorinated products, and many other
chemical processing materials—as well
as explosives. Through close cooperative
research with its customers, Hercules
has helped improve the processing or
performance of many products.

A

Paper towels absorb more moisture without falling apart when Hercules Kymene®
resins are added in manufacture. These resins, a few of nmiany of Hercules’ varied
papermaking chemicals, help improve many other types of wet-strength papers
and paperboard, including map paper, V-board, and bag papers. '

Vinyl and asphalt-type floor tiles are  Laequer made with nitrocellulose and
¥ . p - Y P & 4 . . .
processed with Neolyn® or Mastolyn®  other Hercules ingredients gives more

resins to give them “built-in” resist-  and more cars, trucks, and buses their
ance to both grease and alkalies, while  lustrous. longer-lasting beauty. No
lowering manufacturing costs. other finish dries so fast. o

INCGRPORATED

Sales Offices in Principal Cities

HER) C ULES HERCULES POWDER COMPANY Wilmington 99, Delaware -

EC54-2

ENGINEERING AND SCIENCE




A MESSAGE TO
COLLEGE ENGINEERING
STUDENTS

from A. C. Montieth, Vice-President
in Charge of Engineering and Research,
Westinghouse Eleetric Corporation,

Queen’s University, Kingston, Ontario, 1923

The second most important decision 1n your life

Now, as you near graduation, vou are about to make a
decision—second in importance only to choosing your
life’s partner.

I'm ralking, of course, about that all-important first
job. Which company will it he? 1 wouldn’t presume to
answer that question for you. But I would like to empha-
size the importance of this decision.

You have a lot at stake. The direction your career
takes will most certainly be influenced by the company
with which vou cast your lot. May 1 offer a few personal
suggestions.

vou caN 8e SURE...ir 175

VVestinghouse
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Choose a company not for its higness or smallness,
hut for how it will treat you as an individual. Choose it
not only for its engineering activides alone, but also for
how it is set up to help its engineers develop themselves
professionally. Choose your company with an eye on the
opportunitics ahead——and an eye on the future of the
company itsclf. Above all, select a company that has a
definite program to help you determine the work for
which you are best fitted.

Only you can make this vital decision. Whatever it
may be—good luck! G-10275

For information on career opportunities

with Westinghouse, consult the Placement

Officer of your university, or send for -
our 44-page book, Finding Your Place

in Industry.

Write: Mr. S, H. Harrison, Regional

Educational Co-ordinator, Westinghouse

Electric Corporation, 410 Bush Surecet,

San Francisco, California.




You Are Cordially
Invited To Attend An

ALUMNI REUNION
of

CALIFORNIA INSTITUTE OF TECH.
GRADUATE ENGINEERS

IN THE ENGINEERING DEPARTMENT OF
CONSOLIDATED VULTEE AIRCRAFT CORPQRATION
FORT WORTH DIVISION

Alumni of your alma mater have been meeting and work-
ing together here at CONVAIR for many years. Each year
new graduates join with them in Creative Engineering
activity which has enabled CONVAIR to contribute much
to the advancement of Aeronautical Engineering.

Here you meet Engineers from your own and other
schools in all fields: Aeronautical, Civil, Chemical, Elec-
trical, Mechanical, and Nuclear, as well as Mathematicians
and Physicists. A wholesome atmosphere prevails for the
encouragement of initiative. Merit is the sole criterion for
advancement.

We will welcome an opportunity to tell you more about
the advantages of joining other men from your school in
CONVAIR’S Engineering Department. For information
please contact your school’s Placement Officer or write to:
M. L. Taylor, Engineering Personnel Dept., Consolidated
Vultee Aircraft Corporation, Fort Worth, Texas.
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THE CRUISE OF THE CALIFORNIA

Ever dream of knocking off work
and sailing around the world? Who
doesn’t? But here's the story of

some men who really did it.

by HAL McCANN

MARCH, 1954

O~ Sunpay, Marcu 20, 1949, the schooner California

left Wilmington for a cruise around the world. The
boat was 1 clutter of unstowed gear, the crew was com-
pletely green, and waterfront experts gave us only a
fair chance of making the breakwater-—but on December
6, 1953, four years and ten months later, we were back
in the L. A. harbor with a complete circumnavigation
behind us. ‘

Ward Vickers (who attended Caltech in 1943) had
given considerable thought to a world cruise and, upon
his discharge from the Marine Corps in 1948, he and a
friend, Nelson McCrady, bought the boat after looking
on both coasts for a suitable cruising vessel. She was
at that time fitted out as a fishing boat, and her new
owners recovered a good percentage of their investment
by fishing albacore off the Mexican coast in 1948.

The California is a three-masted flush-decked schoon-
er. She has a clipper bow, an elliptical stern, and iz
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Six-man crew of the schooner Cdifornia. as she set out from Wilmingion on March 20, 1949, for a cruise around

the world—Yvor Smitter, Hal McCann, Nelson McCrady, Gerald Fitzgerald, Ward Vickers, and Art Teets.

equipped with a diesel auxiliary. She is 63 feel on
deck, draws 8L5 feet, and has a beam of 14 feet, 3
inches,

Gathering a crew

The gathering of a crew was an extended and dis-
couraging affair. Everyone who heard of the projected
voyage thought it was a great idea; but when it came
1o quitting jobs, leaving families and girl friends, and
putting up cash, the enthusiasts dropped out one by
one. I heard about the trip around Christmas 1948, and
immediately decided it was the chance of a lifetime, A
week later | went aboard, shook hands around, and was
invited 10 a general meeting in the fish hold. The fol-
lowing points were decided. all of which would make
a true sailor shudder:

1. We would leave March 20, regardless of the
condition of the boal. since she would obviously never
be completely ready. '

2. Thaose aboard that day would be the crew.

3. We would have no skipper. All duties on hoard
would rotate, with the man on watch giving orders in
emergencies. Major decisions would be made by voie.

4. Each man would buy an eqnal share in the
California, but should he for any reason leave, all he
would take with him would he his toothbrush.

That day was the beginning of a non-stop campaign
to get the Cal ready for sea. On March 20 she was
sound, possible to live in, and reasonably well stored.

We zailed.
10

Aboard were Ward Vickers, Nelson McCrady, Gerald
Fitzgerald, Yvor Smitter, Art Teets, and myself. Ward,
known as “Vie,” had heen a V-12 at Tech in 1943 who
had transferred to V.5 and finished off as a Marine
Corps pilot. He was living at Long Beach and going to
school at UCLA. “Julio” McCrady was a flying buddy
of Vic’s, living in Burbank. Fitzgerald was out of col-
lege. ex-Navy, and living in Pasadena. Up to the time
we left he was driving a tractor for his uncle’s contract-
ing company. Yvor was an ex V-12 ensign going to
Cal, Berkeley. His home was in Fliniridge. Art was
an electrical engineer {V-12 Caliech '45) who had taken
his Master’s at Stanford Business School. He was work-
ing in L.A. and living in Santa Monica. I was a Cal--
tech civil engineer (V-12 '46) with a Master’s from
USC. My job was also in L. A., and I was living in
Long Beach.

Blundering down the coast

Our average age was 23. and our knowledge of hoats
and the sea was almost zero. Moreover, with the excep-
tion of Vie’s and Julio’s long friendship, we were barely
more than just acquaintances. Under the circumstances
it was hardly surprising that our families were some-
what concerned for our safety.

With stops at Magdalena Bay, Acapulco, Pun'tg)fgﬁas,
and Golfito we hlundered our way down the coast to
Panama. Now, as I look back on that leg of the cruise,
I realize it was uncomfortable, hazardous, and poorly
executed. However, having no experience, we thought

ENGINEERING AND SCIENCE



at the time that conditions and foulups were normal.
There is no doubt that ignorance can be an advantage
under such circumstances.

Being somewhat disappointed with cruising and anx-
ious to go fishing, Gerald .and Julio signed off in
Panama. This was not good—hut our financial condition
was even worse. Briefly, the boat needed about $3,000
worth of repairs, additions, and stores; and we had
only $200 aboard. We started job hunting the day after
our arrival in Panama, and within a week we were all
employed.

Triangulation in the jungle

Vie, Yvor, and I went to work for Inter-American
Geodetic Survey. We spent our time doing first-order
triangulation in the Darien jungle and the Colombian
Andes. The work was uncomfortable, but it paid well.
The most necessary requirements were sirong legs and
a resistance to tropical disease. We had sold oursslves
as geodesists, and managed to learn enough to do a
competent job before we were required to show much

skill.

Art stayed in the Canal Zone as an auditor for the

Air Force. In his off time he supervised work on the.

Cal, paying for the job with our joint incomes. After
ten months of this we had a sound, comfortable, and
well-fitted-out boat; $4,000; three cases of malaria;
one man (Yvor) struck by lightning; and one case of
amoebic dysentery. At this point we decided to start
the cruise in earnest while we were still healthy enough
to move and young enough not to know better.

From May 1949 to August 1951 we cruised the Paci-
fic. During that time we spent from two weeks to four

Off the coast of Mexico, outbound: McCrady, Smitter
and Vickers are at ease; Fitzgerald is at the banjo.

MARCH, 1954

Hal McCann and sextant. Duties on board rotated—
with the man on watch giving orders in emergencies.

months in each of the following places: Galapagos,
Marquesas, Tuamotus, Societies, Cooks, Phoenix, Toke-
laus, Samoas, Tongas, Fijis, New Hehrides, Solomons,
and finally New Guinea.

Our next leg was to Singapore, with stops at Thurs-

day Island. Banda Neira, Amboina, Makassar, and

" Soerabaja. We dropped the hook at Singapore in Octo-

ber 1951. After a two-week layover we sailed up to

- Bangkok for the holidays. On the return passage we

caught the tail end of a typhoon and were forced to stop
again at Singapore for three weeks for repairs before
attempting the Indian Ocean.

Drafted from Ceylon

Between Singapore and Colombo we stopped al
Penang and the Nicobars, arriving in March, 1952, At
Ceylon Yvor was drafted. This was the Lardest blow
of the trip. After three years of exireme ups and downs,
we were closer than brothers and a highly efficient
boat-operating team. Moreover, the prospect of crossing
the Indian Ocean and sailing (our engines had- died
in Singapore) three-handed up the Red Sea was not
inviting. Several self-professed sailors offered them-
selves. But we had by this time discovered that tech-
nical ability was the least important requirement and
we found no one that we trusted to fit into the pattern
of our lives. ‘ "

We sailed three-handed to Egypt. calling at Aden
and Port Sudan. The hazardous and uncomfortable Red
Sea passage reduced the boat and crew to a shabhy ap- -
pearance, but the thrill of accomplishiment was more
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than auﬂicu nt reward for our bheating and efforts. The
three hoats previous to ours on that passage had (1)
gone aground and been stripped by Yemenite Arabs,
(2) lost the rudder and been carried to Port Tewfik on
a steamer; and (3} sunk.

At Port Said we were joined by Steele Watkyns.
an old friend of Art’s from Santa Monica. He is a gradu-
ate of Cal, Berkeley, and had been practicing architecture
in Sweden. Fnlisted by mail from Colombo, he flew to
Cairo to join us. He knew nothing about boats, bul
after a brief adjustment period for all hands he proved
to be a completely successful addition to the crew.

We entered the Mediterranean in July 1952—on the
day of Farouk’s departure— and began our zigzag
course to Gibraltar. Our stops were at Beirut, Cyprus,
Kastellarosso, Rhodes, Crete, Thira, Malta, Syracuse,
Naples (where we left the hoat for & three-month tour of
Europe), Sardinia, and Almeria, Spain. That passage
was marked by extreme temperature changes and high-
velacity, short-lived winds.

On May 29, 1953, we sailed from Gibraltar for Pan-
ama, calling at Tenerife, Barbados, St. Lucia, St. Vin-
cent, and Curacao. The actual circumnavigation was
completed on July 28, 1953. Crossing the Atlantic in
the trades is a simple and monotonous procedure. Be-
tween Balboa. Canal Zone, and San Pedro we stopped
at Puntarenas, Acapulco, Cedros, and San Diego.

The foregoing is a brief outline of the cruise. It is
impossible to include our adveniures in anything short
of a book. Besides, 1 somehow feel that this is not tne
place for tales of the jungle, sea. dancing girls, brawls
and pirates. I will, however, attempt to answer the ques-

tions most frequently asked us.

Why do it?

This, though the most obvious question, is the most
dificult to answer. My own ideas were thal my interests
and education were too narrow and that I had never
really been tested. 1 never doubted that it was the right
thing to do.

What was the hardest part?

Leaving, and living without friction. Also high on
the list is the restraint required when some cocktail
party acquaintance says, “You're so lucky to be able
to do it.”

How did you stand each other for five years?

Having no skipper made for situations that dont
normally arise at sea. The experts to a man claimed
the scheme wouldn’t work, and one skipper even offered
us medals if we made it. (We haven’t collecied yet.)
To carry your load without direction or friction is not
easy, but if accomplished yields the greatest reward of
cruising. The requifemenls are an open mind, moderate
intelligence, strong senses of trust and responsibility,
the ability to differentiate between the trivial (no matter
how maddening) and the important, a cool head in a
jam, and the knowledge of how and when to keep your

12

mouth shut. A man’s characteristics ashore are a poor
indication of his popularity and efficiency on small hoats,
since personalities tend lo warp considerably under the
stresses of cramped living and emergent siuations. Crew
trouble is Ly far the major cause of cruise failures.

flow did you spend your time at sea?

We stood a single watch, which kept each man on
the wheel 7 hours in 24, except for the cook, who
stood no daytime watch. The cook was required to turn
our three square meals a day and to keep the below-
decks spaces clean. We generally ate better ahoard than
we did in port. The cook’s job was the hardest, with
engine repair placing second. We installed and main-
taained three diesels during the cruise,

With watches and routine duties the average day
was aboul ten hours long. Most leisure time was spent
reading hooks from our own large library.

Did you kit many storms?

The average was one bad blow per year. We caught
our worst ones in the Gulf of Siam (5 days at 50 knots),
the Tyrrhenian Sea (30 hours at 40 knots, 16 hours at
70 knots, and 3 days at 40 knots) and the Straits of
Gibralter (24 hours at 65 knots). We considered out-
selves lost only once, caught in 70 knots with the rocky
Sardinian coast one-half mile to leeward.

How did you finance it?

After buying the boa) and provisioning her, we had
about $400 apiece. This lasted to Panama, where we
worked for ten months. After that it was pretty much
scratch and scrape. Occasionally we sold a magazine
article. Exclusive of the original investment and money
spent playinz ashore, our expenses averaged $1.20 per
man per day, including food, haulouts, and sails. This
low expenditure was due to the fact that we did every-
thing ourselves. Also, the generosity and friendliness of
people the world over were beyond our greatest expec-
tations. With regard to the latter, the Royal Navy has
earned our highest respect and gratitude.

The boat was sold for approximately the same price
we paid. We are in the process of preparing two books
and a colored motion picture. k

What use was it?

1 know from experience that prospective employers
don’t consider the cruise of any value to them in their
business. However, I feel that the hroadened outlook,
the sense of accomplishment, the acquisition of a realis-
tic sense of values, and the knowledge of how 1 will
react lo extreme condilions are well worth the time,
shocks, effort, and money.

What now?

Contrary to popular predictions. we seem to be filting
back into normal society with little difficulty, a.]though
l don’t necessarily consider this desirable. A belaying
pin feels more assuring than a slide rule. Does any-
body want a civil engineer who can navigate and speak

Malay?
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THE MONTH AT CALTECH

Lucas Medal -

Dr. Bruce H. Sack; Caltech professor of chemical en-
gineering, has received the American Institute of Mining
and Metallurgical Fngineers’ Anthony F. Lucas Gold
Medal Award for 1954,

At the annual banquet of the ALMM.E. in New York
last month the Award Committee presented Dr. Sage the
medal “for his distinguished achievements in research
on the phase behavior and thermodynamics of petroleum
hydrocarbons; for the development of ingenious tech-
niques and equipment for the study of these materials
under petroleum reservoir conditions; for the resource-
ful application of mathematics in extending the range
of prediction of the behavior of hydrocarbons over a
wide range of pressure and lemperature; and for his
marked contribution to the present-day concepts of good
petroleum engineering practice.”

A native of State College, New Mexico, Bruce Sage
was graduated from New Mexico State College and re-
ceived his MS and PhD degrees from Caliech (in 1931
and 1934 respectively). lle became a Caltech research
fellow in 1934, has been professor of chemical engin-
eering since 1944.

During the war he supervised the Propellant and In-
terior Ballistics Section of the Caltech rocket project and
his investigations and contributions earned him the U.S.
Medal for Merit in 1948.

He received the American Chemical Society’s first
Precision Scientific Company Award in Petroleum Chem-
istry in 1949. In 1952 he was presented a Cerlificate of
Appreciation by the American Petroleum Institute for
his contributions to its project, supported at Caltech since
1927, on the behavior of fluids in petroleum reservoirs.
New Mexico State College awarded him an honorary
Doctor of Engineering degree last year.

NACA

Fotr CALTECH FACULTY members have been reappointed
to the National Advisory Commitee for Aeronautics.
Professors Clark B. Millikan, Hans W. Liepmann,
Ernest E. Sechler, and Frank E. Marble received 1954
appointments to NACA committees and subcommiltees as
did Dr. A. J. Stosick, division chief at the Jet Propulsion
Laboratory.

These men. who serve in a personal and professional
capacity without compensation, are selected because of
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their lechnical ability, experience and leadership in a
special field.

They provide material assistance in the consideration
of problems related to their technical fields, review re-
search in progress hoth at NACA laboratories and in
other organizalions, recommend research projects to be
undertaken, and coordinate rescarch programs,

Professor of aeronautics and director of the Guggen-
heim Aeronautical Laboratory at Caltech and of the
Southern California Cooperative Wind Tunnel, Dr. Mil-
likan was reappointed chairman of the subcommittee on
fluid mechanics and to the committee on aerodynamics.

Dr. Liepmann, professor of aeronautics. was appointed
to the subcommittee on fluid mechanics.

Dr. Sechler, professor of aeronautics, will continue
as a member of the subcommitiee on aircrafi structures.

Dr. Marble, who is associate professor of jet propul-
sion and mechanical engineering, was reappointed to
the subcommitee on combustion. Dr. Stosick was reap-
pointed to the special subcommiltee on rocket engines.

Telescope Study

§11.TECH anp the Mount Wilson and Palomar Observa-
tories share in a new $50,000 grant from the Carnegie
Institution of Washington to study methods of increasing
the range of telescopes.

The program will apply particularly to adapting the
techniques of electron microscopy to boosting the range
of the larger telescopes. Scientists will participate from
the U. S. Naval Observatory, the National Bureau of
Siandards, George Washington University. and the Car-
negie Institution’s own Department of Terrestrial Mag-
netism. When instruments developed under the research
program reach the testing stage they will be tried out
at the Mount Wilson and Palomar Observatories,

Honor Medal

QsLtECcH’s INDUSTRIAL Relations section was awarded a
George Washington Honor Medal last month by the Free-
doms Foundation for its ““aid in the training and develop-
ment of supervisory and executive personnel in order to
improve employer-employee relations lhrough lmproved
understanding of our profit and loss system.”

The Freedoms Foundation is a nonprofit, nonpolltlcal
nonsectarian organization set up in 1949 to make annual
awards to American for outstanding contributions to a -
better underslanding of freedom.
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Billboard Lane

President Adams

SPRIM; CAME EARLY fo southern California this year—
right in the middle of February. But the true spirit of
spring didn’t really come along with the unseasonable
weather, A few students reluciantly broke away from
their books 1o bask in the sun at the beach, but most
couldn’t even find the energy to get a good water fight
going around the houses,

The glad hand of the politician

February was the big month for all aspiring politi-
cians. As usual, there was plenty of glad-handing from
beaming individuals before the ASCIT nominations as-
sembly, and as usual, at the assembly itself, there were
more people on the stage than in the audience. The
candidates were duly nominated and, amazingly enough,
they accepted. Someday maybe some non-conformist
will decline. As it was, the only surprise on this year’s
program was a scintillating speech phtting a sage senior
in nomination for the office of God. The nominee mod-
estly refused to run unopposed.

Campaign managers and devoted supporters then took

14

"SOME NOTES 0N
STUDENT LIFE

Succcessful candidaie

the forefront along with the candidates, plagiarizing
Pogo, Dennis the Menace and other cartoon characters
to extol the virtues and qualifications of their men along
Billboard Lane, alias the Olive Walk. Politicians made
speeches to sway the rabble, entertained the troops and
then sat back to awail the word of the voters.

Jim Adams, past publicity manager of the ASCIT,
was elected president, while Vince Marinkovitch took
over as vice-president.

Bentknapped

February was also the month for autographs as Tau
Bate pledges went scurrying around for signatures. The
pledges only had to procure a measly 40 signatures in:
stead of the 140 required in past years, but they com-
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—including campus
politics, a bent-
knapping, and a his-

toric sporis victory

i

Traffic stopper

plained bitterly of their duties, as usual. They also
failed to keep the big wooden Bent, sacred symbol of
the society, from being “bentknapped” off the front
steps of Throop in broad daylight.

The captors have already led the rlghtful owners on
a scavenger hunt around the campus and presently are
teasing the hest heads in the school with an impossible

cryptogram that oslensﬂ)ly holds the key to the Bent’s

hiding place.

Aglow with victory

February turned out to be much more exciting than
first appearances indicated. Before the month was up
Caltech won the SCIC basketball championship, for the
first time in history. It was Tech’s first major sport

- tAARCH, 1954

Captain Fred Anson of the SCIC championship basketball team

victory in twelve years, so the troops really had some-
thing to crow aboul. Actually, if the Occidental Tigers

had not wiped out the other two first-place contenders,

Whittier and Redlands, Tech would probably not have
won an undisputed first.

Despite such technicalities however, the troops turned
out to celebrale with a big bonfire in the middle of the
intersection of the campus. Altbough a passing patrolman
had warned the boys not to start a conflagration, they
soon had a cozy fire going. Passing motorists skirted the
blaze with some difficuhy, particularly while freshman
Mike Bleicher was leading a series of victory yells out
in the middle of the street.

Inevitably, a miffed motorist turned in the fire alarm
which brought a big pump wagon. The firemen were
somewhat annoyed because they had to break away {romr
a hot cribbage game, but they mellowed as Bleiclier
led the mob in fifieen rahs for the courageous fire-
fighters. Then everybody pitched in to help clean up
the mess.

—Jim Crosby 54
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THE CALTECH ALUMNI

V. The Major Makes a Difference

by JOHN R. WEIR

Prurvions srricies in this series have been concerned
with comparisons between the Caltech alumni and U, S.
rollege graduates as described by Havemann and West
in the hook. They Went 1o College. This article will deal
with comparisons made within the Caltech group, be-
tween those who majored in science and those who
mnajored in engineering. Basically, our scientists and
engineers are moch alike. but there are some noteworthy
diff erences. even though relatively small.

According 10 the survey returns, about two-thirds of
our alumni are engineers. Alumni were asked to list
their undergraduate major and--if they had an ad-
vanced degree—their graduate major. Twenty-nine per-
cent of the undergraduate majors were in science, 71
percent in engineering. Thirty-three percent of the gradu-
ale majors were In science, and 59 percent in engineer-
ing. tThese fipures are in close agreement with the actual
number of degrees granted by the Institute, thus pro-
dding further evidence for ihe validity of the alumni
sample. This ds true for the sum of all registrations,
hut today the proportien of scientists to engineers is
growing larger. The vatio over the past four years is
10 seientists 10 60 engineers out of every 100 under-
graduate degrees. The graduate degrees in science have
iereased 1o 33 for every 57 engineering degrees.)

There is no significant difference in age between these
twa groups. A third of both the scientists and the engi-
neers are undey 30; 30 percent are between 30 and 39.
It should. however. be borne in mind that ever 50 per-
vent of our alumni got their degrees since World War
1. = both vur scientists and engineers are compara-
tvely youig,

Work and play

A: might be expected, more scientists (32 perecent)
than engineers (17 percent} report getting “mostly
A% Conversely. 1nore engineers (32 percent) than
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scientists (20 percent) reporl getting “mostly C's.”

The scientists studied harder while in school, and
played less. Fifty-eight percent of the scientists parti-
cipated in two or more extra-curricular activities; 63
percent of the engineers did so.

The engineers seem the more convinced of the desir-
ability of such preparation. Seventy percent of the en-
gineers who participated in these activities thought
they were of value after college; 63 percent of the
scientists thought so. Of those who did not participate,
57 percent of the engineers now regret i, and would
participate if they had it to do over again. Unly 38 per-
cent of the scientists hold this view.

Education’s a good thing

Both groups think that their education helped them
a lot in their presemt occupation (scientists—91 percent;
engineers—85 percent), although some wish they had
majored in another field (scientists
neers--17 percent).

It is interesting that the fields most frequently men-
tioned by these “dissatistied” alumni are, for the scien-
tists—some field of engineering; for the engineers—a
different branch of engineering. Tt is a rare Caltech
alumnus who wishes he had majored in an entirely dif-
ferent field. such as law, business administration, or the
humanities. All the same, some of our alumni have left
science and engineering to work in other fields—and
this is true for more of the engineers (18 percent) than
for the scientists {12 percent).

13 percent; engi-

Attitudes and opinions

As has already been noted (in Part TII of this series),
Caltech alumni are more “Pro-New Deal,” more “Inter-
nationalist,” and more “Tolerant’” in their attitudes and
opinionz than 1. S. college graduates in general.
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Within our alumni group, similar consistent differ-
ences emerge. The Caltech scientists are more “Pro-
New Deal,” more “Internationalist,” and mere “Toler-
ant” than their engineering hrothers. As the chart below
shows, the U. S. graduates tend to fall between our en-
gineers and our scientists. Only in the opinions we
labeled “Tolerant” is this tendency missing; the Cal-
tech engineers are considerably more “Tolerant” than
the U. S. graduates—and the Caltech scientists are even
more “Tolerant” than the engineers.

They have to lead

In this highly technical age a person with a special-
ized educalion and an advanced technical understanding
is constantly faced with the need for communication and
leadership skills. The importance of this problem is im-
plied in the very large percentages of our alumni who
have other people responsible to them. As the following
table shows, practically all of our graduates are apt
ta have other people responsible to them at some time
in their careers.

How Many People Responsible to You?

Caltech Caltech
Science Engineering Caltech
Majors Majors " Total
None 32% 19% 209
1 through 5 30 26 28
6 through 19 18 24 22
20 through 199 16 24 23
200 and over 4 7 7

The need for training in leadership is clear. Inasmuch
as 55 percent of the engineers have more than five peo-
‘ple responsible to them, compared with 38 percent of
the scientists, the need appears to be greater among the
engineers.

ATTITUDES
AND OPINIONS

Of Caltech science majors,
Caltech engineering majors,

and U. S. college graduates
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Previous articles have commented on the imporiance
of our highly educated alumni’s participating in civie
activities, and have presented data demonstrating their
apparent failure to do so. As pointed out, this matter
of civic affairs participation becomes very significant
in terms of income; later in this article there is a dis-
cussion of how this significance applies to scientists and
engineers.

In the matter of degree of activity, there is a ten-
dency for the engineers to assume more civic responsi-
bility than the scientists, although the difference is not
great. Thirty-nine percent of the graduates who majored
in engineering parlicipated in five or more civic ac-
tivities, whereas only 32 percent of the science majors
did. These tendencies can he related to employer-em-
ployee relationships, and an equal case might be made
for the demands made on our graduates to be effective
in any group relationship. It is highly improbable that
the highly trained scientist or engineer will find many
situations in which he can function socially and emo-
tionally isolated from others.

The scientist and the engineer

All of the differences mentioned so far are consistent
in their support of the generally held characterization
of our scientists and engineers. The scientist is more
absorbed in his studies, in scholarly work within his
field; he is more preoccupied with objects and things.
The engineer placés more emphasis on extra-curricular
aclivities, social and civic endeavors, and is more con-
cerned with his relationships with people.

The scientist is somewhat less concerned with social
and political affairs, is more inclined to ignore or avoid
them, and prefers working with a small number of peo-
ple. The enginecer is more often in close contact with
social and political affairs, appears to be more willing
to accept and participale in thewn, and is more likely
to have many people responsible 1o him.

PRO-NEW DEAL
48%

ANTI-NEW DEAL

SCIENCE MAJORS
ENG. MAJORS

U.S. GRADUATES

INTERNATIONALISTS IN-BETWEEN ISOLATIONISTS

”
SCIENCE MAJORS . 43% % 42% /

4
ENG. MAJORS 37% //16%
L
U. S. GRADUATES 39% / 449,
TOLERANT IN-BETWEEN  PREJUDIGED
SCIENCE MAJORS 56% / 28%
ENG. MAJORS ' 50%' 30%
' 7
U. S. GRADUATES 53% 28%
L
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TOTAL INCOME AND MEDIAN EARNINGS
of Caltech Scientists and Engineers
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Earnings and income

The chart at the right, above, shows the median earned
income. by years out of BS degree. for scienlists and en-
gineers. It shows an increase with years out of school
that is similar for both groups, with the engineers re-
porling consistently larger earnings at each age.

The average difference between the two groups is $640
per year—a fairly small amount. However, when we
add income from consulling activities and from other
sources, such as business investnienls and royalties, the
relationship is quite different.

The chart at the left, above, shows the median total
income for scientists and engineers. by years out of BS.
The engineers report increasingly higher total income
with advancing age and experience. The average differ-
ence between these medians for total income is $2.770
per vear. The engineer makes more money than the
seientist. but he doesn’t do it by working for someonz
else. He does it by consulting. and by his business and
royalty income.

1f we characterize the scientist as seeking hasic knowl-
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YEARS SINCE B.S. DEGREE
MEDIAN EARNINGS
Science Majors 0 0 o o HEngineering Majors s e e e

cdge, and the engineer as applying this knowledge for
the increased comfort and convenience of society, then
it appears that society considers the latter function the
more commendable.

Maijor field vs. civic activities

In Part IV of this series of articles we considered the
relationship between income and participation in civic
affairs. It turned out to be an extremely important one.
The relationship appears to be equally important when
we make comparisons between the earned income me-
dians of our science and engineering majors.

Income and Clvic Activities

Median Earnings Median Totgl thcome

Science Engineering Science Eng.

Majors Majors Majors  Majors
No civie activities  $5,000  $5.400 $5.000 $6,600
1 to 4 activities 6,000  7.000 6.600 7,100
S or more activiites 8.000 8,100 9.000 9,600
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Consider first the figures for earned income. The
science major with no civic activities earns $5,000
a vear. the engincer $5.400—a difference of only $400.
The science major with five or more activities carns
$8.000 a year, the engineer $8,400. The difference be-
iween scientist and engineet is still only $400—but the
difference beiween 1the men with no civic activitics and
those with five or more is $3,000. The difference, in
other words, is seven and a half times as great as the
difference between science and engineering,

The figures for total income are similar, suggesting
that the increased earnings do nol come {from extra
Lusiness contacts made as a result of this civic activily.
If that were the case, the differences within the total
income figures would be much greater.

Thesc resulls again suggest that the willingness and
capacity to participale in civic affairs and 1o assume
civic leadership are accompanied by the capacity to
earn increased income. What you do, in other words,
is more important than what you know,

The cost of teaching
Part IV in this serics showed the great financial
cacrifice that our alummi must accept if they choose
to go into the leaching profession. This sacrifice occurs
in both engineering and science.
The median income for teaching engineers is $6.400
a year, and for non-teaching engineers it is $7.500- -
a difference of $1,100 a year. Comparable figures for

MEDIAN

Caltech Science Majors and U. S. Scientists

the scientists are $60.000 and $7,000-—a difference of
$1.000 a year.

The difference between teaching and non-teaching is
lwice as great as the difference between scientist and
engineer. (This holds for all degrees. If we consider
only PhD’s, then the scientists lose about $2,000 a year,

-and the engineers about $3.000 a year if they go info

teaching.)

Within the teaching field, the engineer Phi) makes
$800 a year more than the science PhD. Among the non-
teachers, the engineer PhD) makes $1.500 a year more
than the science PhD.

All these figures point in the same direction. The
engincer consistently makes more money than the scien-
tist; the non-teacher consistently makes more money than
the teacher—and the latter difference is two to Lhree
limes as large as the former.

Strictly from the standpoint of earned incone, it ap-
pears 1o be of minor importance whether one goes into
science or engineering. 1t is more important whether or
nol one decides to go into teaching. And it is most im-
portant whether or not one is able and willing to parti-
cipale in eivic activities.

Income comparisons with other groups

Some data are available for comparing the earnings
of Caltech alumni with other groups of scientists and
engineers. While these figures are derived from samples
which are not exactly identical with our alumni (there

EARNINGS

Caltech Engineering Majors and U. S, Engineers
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are diflerences in age, oceupation, and geographical lo-
cation), the figures are roughly comparable and sufficient
to justify their use here.

Scientists

The following table compares median earnings for
scientists in terms of degree and years out of BS. The
U. S. figures are obtained from the 1952 National Sur-
vey of Professional Scientific Salaries, compiled by the
Los Alamos Scientific Laboratory of the University of
California.

Yeurly Larnings of Scientists

Years Out BS's PhD’s*

of BS CIT us cIiT us
0-5 $4.000 $4,700 $5.000 £5,900
5-10 7.000 G000 7.000 6.700
10-15 3.000 7.000 8,000 8.000
15-20 8,600 7.600 9,000 9,000
Over 20 9.60)0) 7,500 9.600 9,600

* Does not include teaching PhlY':

Both the Caltech BS and PhD ztani off making less
than the U. S. scientist. However. by ten years out of
BS the Caltech man is making as much or more, and
maintains this position for the rest of his career.

Engineers

A similar comparison may be made for engineers by
uzing the SHigures published in the 1952 Professional
Engineers Income and Salary Survey.

Yearly Earnings of Engineers

Years Out Caitech Caltech v.s.

of BS BS’s PhD’s BS's & PhD's
0-5 $ 5.000 (264)* 8 6,600 (111*  $5.120
5-10 6,500 (253) 7.600 (68) 6,580
10-15 8.000 (203) 7.500 (51) 7.510
15-20 9.600 {153) 12,000 (29) 8.390
20-25 9,500 (136) 9,600 (28) 8.590
25-30 10,000 (150)  15.000 (22)  8.990

* Number of alumni included

Earnings by occupation

These higures can also be broken down according to
occupational field---as they are in the table at the hot-
tom of this page.

From these figures it appears thar ihe Caltech engi-
neer may start oul =omewhat lower than the typical U. S.
engineer. but by the end of ten years out of BS he will
be making more and will maintain this advantage fca
the rest of his career.

The trend in these figures is similar for hoth scientists
and engineers. A plausible explanation for this fact
might be that the Caltech graduate is trained in the
fundamentals of his dizcipline at the Institute, bul must
fearn the specifies ol his profession on the job. It is
only after this has been done that he reaches his full
earning polential,  (This would be least true for the
PhD scientists. and they are just the group thar deviates
from the trend we are considering.) Apparently the Cal-
tech emphasis on fundamentals produces alumni ulti-
maltely capable of superior professional competence.

There's a difference

In sum, any difference between the scientist and en-
gineer is probably a reflection of the general trends in
twentieth century American culture. Basically, onr
science and engineering alumni are much alike. Those
differences that do occur would appear to be the result
of the difference in lhe social appreciation of contempla-
tion as opposed Lo application, The more thoughtful
seientist is less gregarious and puts less emphasis on
material gain; he receives his chief satisfaction from
the conviction that he is adding to our basic knowledge
of the world. The more outgoing engineer achieves
tangible results in the substance of his work, in his con-
tacts with his fellows and his community, and in his ma-
terial reward.

This is the fifth—and last—of a series of articles dis-
cussing the results of the Caltech Alumni Survey.

Yearly Earnings by Occupational Field jor Caltech Graduates and I, S. Graduates

Years Out Administration Design
of BS T Us T
0.5 $ 6,000 £ 0.200 $5.200 #
5-10 0.60() 7,720 6,500
10-15 10.000 9.020 7.800
15-20 10,000 10.070 8.100
20)-25 12.000 9.70X) 8.500)
25-30 10.900 10,500 8.000

20

us
5.070

6,500
7.110
7.640
7.800
7.990

Production & Operation Research & Development

CIT us CIT us
$5.000  $5.120 $5.500  $4.810
7.000 7.000 7,500 6,310
8.000 7.280 8.500 7.670
9500 8500 10,000 8210
10,000 8.530 9,500 9,280
8.000 3.160 9,200 8,630
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SCIENCE IN_ART
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A SIXTEENTH CENTURY SPECTACLE SHOP

by E. C. WATSON

SoMETIME DURING the last decade of the sixteenth cen-
tury (the exact date is uncertain) a set of 20 beautifully
engraved plates entitled Nova Reperia, and illusirating
the most important discoveries and inventions of the
Middle Ages was execuled at Antwerp by Philipp Galle
from designs painted or sketched by Joannes Stradanus.

One of these plates, reproduced above, showed the
shop of a spectacle maker, with his stock of spectacles
and their use by various people. This engraving not only
makes it clear that spectacles were in general use in
Furope before 1600 (actually they came into use in
lialy near the end of the thirteenth century-—-£&S, Febru-
ary 1954). but it is also of special interest because of
the place (Antwerp) and the time (about 1600) at
which the original was executed. For it was in Middle-
burg, less than 50 miles from Antwerp, in just such a
spectacle-maker’s shop, that in 1590, or thereabouts, a
lens-grinder named Zacharias Jansen combined (wo
spectacle lenses to form the first compound microscope.

And it was in a neighboring shop in the same town, in
1608, that another spectacle-maker, Hans Lippershey,
combined two other lenses to produce the first practical
telescope.

This legacy from Stradanus and Galle enables us to
understand at a glance how the practical discovery of
both the compound microscope and the telescope came
to be made. ’

Lippershey, while holding two lenses, one in each
hand, happened to direct them towards the steeple of
a neighboring church and was astonished, on looking
through the nearer lens, to find that the weathercock
appeared closer and more distinct. Subsequently he
fitted the lenses into a tube in order to adjust and pre-
serve their relative distances.

It is not surprising, of course, that once a telescope of
this kind was made, the discovery was claimed for rgéﬁy
people. The surprise is rather that it was not made in
clean-cut fashion much earlier.

One of a series of articles devoted to reproductions of prints, drawings and paintings of interest in the history of science—
drawn from the famous collection of E. C. Watson, Professor of Physics and Dean of the Faculty of the California Institute.
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THE CHALLENGE
0F MAN'S FUTURE

by HARRISON BROWN

Industrialization of the underdeveloped
areas of the world is one of the most
formidable tasks confronting mankind to-
day. We have the ability to do ii. Do we

have the vision and the will?

This article- -the second of two puarts—has been adapted
from the concluding chapter of the book, The Challenge
of Man's Future, by Harrison Brown, to be published
March 19, 1954, by The Viking Press. Copyright 1954,
Uarrison Brown.
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InpusTrIsLIZATION of the underdeveloped areas of the
world is perhaps the most formidable task confronting
mankind today. We must now ask: Can we visualize
ways and means by which existing primitive agrarian
societies can be transformed reasonably rapidly and
smoothly into modern industrial societies?

Thus far we have discussed primarily the importance
of family limitation as a necessary feature of such a
transition, But we must recognize that even if family-
limitation techniques should receive widespread accept-
ance. the path of industrialization would still be ex-
tremely diflicult, and it would stil be fraught with
inmumerable dangers.

An indnstrialization program musl possess many inter-
locking features, no cne of which can be divorced from
the others. The vltimate goal of such a program would
be to manufacture goods in sufficient quantity so that
every person would have adequate housing, clothing,
education. medical and public health faeilities, and al
the same timme receive adequate nutrition.

Inn order 1o accomplish 1his end, factory buildings and
production machines must be buiit, building materials
must be prodnced. machines must be fabricated which in
turn can be used lo fabricate machines, metals must be
produced, ores must be mined, fuels must be obtained.
and transportation systems must be extended. Men must
be trained to build and to operate the factories and trans.
portation systems. These men must come from the farms,
but they cannot leave the farms until food production
per man-hour has been increased without decreasing
crop yields-—otherwise there would be a lowering of food
production and more widespread starvation. In turn,
a significantly increased food production per man-hour
requires mechanization of farms. Mechanization of
farms in turn requires machines, which in turn require
a certain degree of industrialization if they are to he
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... filled here

It takes tons and tons of materials

to fill the prescriptions that give strength and stamina to the steel you use

THE sTEEL that’s everywhere—in your automobile, in
trains, machines, and buildings—is stronger and more
enduring because it has been treated with special
“vitamins and tonics.”

STEEL GETS ITS VITAMINS from the industry’s
“drugstores”’ — the plants where alloying metals are
made. Here, prescriptions usually call for ingredients
by the ton. Their huge “mixing bowls” are white-hot
electric arc furnaces, in which temperatures reach over
3,500 degrees Fahrenheit. '
These alloying metals are refined and concentrated
forms of both rare and common metals. Among them
are chromium, boron, silicon, tungsten, columbium, and
vanadium. Individually, or together, they give steel du-
rability, toughness, hardness, rust and corrosion resist-
" ance, and other special qualities. Chromium, for exam-
ple, is the secret of 'making steel stainless.

ELECTROMET Alloys and Metals
HAYNEs STELLITE Alloys
ACHESON Electrodes

MARCH, 1954

- PYrorax Gas

UCC’s Trade-marked Products include -
BAKELITE, VINYLITE, and KRENE Plastics

. PREsT-O-LITE Acetylene
EVEREADY Flashlights and Batteries

VARYING COMBINATIONS of these and other
alloys are added to every ton of molten steel produced
today. Without them we wouldn’t have the hundreds
of different kinds of steel that do so much for all of us
in so many ways.

MORE THAN 50 ALLOYS—The people of Union
Carbide pioneered in the development and production
of alloying metals. They produce more than 50 different
alloys for steel and other metals that go into products
that serve you.

STUDENTS AND STUDENT ADVISERS: Learn more about career
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS,
G ASES, and PLASTICS, Write for booklet K-2.

- Uni1oN CARBIDE

AND CARBON CORPORATION

30 EAST 42ND STREET mjj NEW YORX 17, N.-A7"
In Canada: UN1ON CARBIDE CANADA LIMITED

DyYNEL Textile Fibers = PRESTONE Anti-Freeze
UnioN Carbide

NaTioNAL Carbons
LINDE Oxygen
SYNTHETIC ORGANIC CHEMICALS
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manufactured and properly maintained. Thus, in a sense,
the inhabitants of underdeveloped areas find themselves
in a vicious circle which cannot easzily be broken.

Industrialization requires enormous investments of ma-
terials and labor before goods can actually be produced,
transported. and used. Obviously, if all persons in a
given society musi spend all of their working hours
producing food for their own composition, accumu-
lation of a surplus becomes impossible. We have seen
that if a surplus of food can be produced. some mem-
hers of the society can engage in ccenpations other than
farming and can manufacture good=. But unless a mech-
anism is available whereby a part of the effort can be
channeled into the production of capital goods such as
machines and factory buildings. which are not consumer
items but which will later enable greater production of
such items. industrialization cannot expand.

In other words. mechanisms must be available which
enable persons to deprive themselves of consumer goods
and instead to use a part of the surplus food and goods
which they have prodnced for the purchase of capital
items which are not immediately useful but which will
eventually resull in increased consumer production.
Translated into terms of money. this process means that
persons must refrain from spending all the money they
derive from the sale of goods and other services, and
the “savings” must be invested in capital goods that will
resull in increased prodnetion.

Capital investment

We can obtain some idea of the aincunt of capital in-
vestment that is required in a highly industrialized
society by examining the capital resources of the Uniled
States. Prior 10 World War 11, the real capital resources.
exclusive of land. amounted to about 250 billion dollars.
corresponding to an average of 2000 dollars for every
person in the country. At the same time the average
per capila income i the United States amounted to abont
550 dollars per year. Simultaneously. the average per
capita income in the underdeveloped areas of the world
amounted to little more than 40 dollars per year.

If all underdeveloped areas at their existing popula-
tion levels were to possess the per capita capital invest-
ment enjoyed by the United States immediately prior to
World War 11 the total investment in those couatries
would amount to about 3600 billion doliars. It has heen
estimated thal a sum corresponding to about one-seventh
that amount—ahout 500 billien dollars—would suffice
over a 50-year period to switch about one-fourth of the
labor force and their families from agricultural to in-
dustrial and commercial occupations. Thiz would give
them aiu ecaromic situation similar to that which existed
in prewar Japan,

In view of the low incomes of underdeveloped areas,
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it is clear that industrialization requires either outside
financing during the inilial stages. or forced savings
well above the voluntary rate, similar to the compulsory
savings in the Soviet Union. However, even with strict
lotalitarian regimes of the Russian type, industrializa-
tion would necessarily proceed slowly in the absence of
help from the outside, largely as 1he resull of the unfav-
orable population-land-resource situations in most nnder-
developed areas.

The most difficult part of an industrialization program
is that of getting started. Once industrialization is well
under way and goods begin to flow in increasing guan-
tity, both per capita incomes and savings can increase
rapidly. Substantial help from the outside can contrib-
ute greatly toward overcoming the imitial hurdles and
can accelerate the whole indusirialization process.

Chances of success

It seems likely that, given concerted efforts of both
the underdeveloped areas and the industrialized regions
of the world. the standards of living of the under-
privileged two-thirds of humanity could be raised sig-
nificantly in about 50 years, and standards of living
characteristic of the industrialized West of today might
be attained in an additivnal 50 years without resorting
to totalitarian methods. But it is equally likely that in
the absence of concerted efforts and vigorous applica-
tion of imagination and ingenuity 1o the problem, the
programs would be doomed to failure. The chance of
success is much greater for a vigorous program than
for a half-hearted one.

Let us assume for the purpose of discussion that a
degree of industrialization in the underdeveloped areas
equivalent to that which existed in prewar Japan could
be attained with an investment of about 500 billion
dollars over a 50-year period. Let us assume further that
an additional 100 billion dollars would be required for
increasing agricultural production to the point where all
persons would receive adequate nntrition. The average
annnal investment would then be somewhat over 10 bil-
lion dotlars, of which perhaps one-ball’ could be fur-
nished over the entire period by the underdeveloped
regions. During the initial years the domestic savings
would provide only a small proportion of the required
sums, hut, as incomes increased in the underdeveloped
regions, they would be able 1o provide an increasing pro-
portion of the investment. On this basis, foreign in-
vestmenls averaging about 5 billion dollars annually
over the 50-year period would be required. The apnual
requirement for foreign investments might be less than
this during the initial years because of the limiled exist-
ing capacity of most underdeveloped areas to ahsorb
new capital. But the requirements for outside financing
would rise rapidly. Afler about 30 years the require
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A CAMPUS-TO-CAREER CASE HISTORY

Second
Education

What snakes a job hold its interest?
After working for three years,
Wylic Borum, FLLL, 750, tells us
what has kept his inferest alive.

{Reading time: 38 scconds)

He graduated fram the University of Pennsylvania in
1950, but Wylie Burumn's education still hasn’t ended.
His job, he explains. has become his second education.
And this continuing process of learning has kept his
job intercsting.

Wilie's first vear at Bell Telephone Company of
Penngilvania was spent as a student engincer. which
he fecds was not onlyv educational but extremely worth
while. For it was while he took this course that lic
glimpsed the complexity of the business in considerable
detml. He worked in all departments —ran switch-
boards, climbed poles and cven did a stint in the
Accounting Department.

Whlie discovered that there were many spots in the
telephone organization for engineers besides the General
Engineering Department. Even i Accounting — which
today is highly mechanized with things like Centralized
Automatic Message Accounting Machines.

Training finished, Wylie was assigned to the Manual
Equipment Section of the General Engincering Depart-

BELL TELEPHONE SYSTEM
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He found out, he

His cducation continued.
reports. that the dollar is an important part of engineer-
ing. In writing equipment specifications, he had to be
sure of reasonable cost as well as cfficient operation,
There's a big difference, he discovered, in doing a
theoretical job in school and doing a job in which
costs are an 1mportant consideration,

meut.

Now Wylic has been promoted to the Plant Ix-
tension LEuginecring Group and still is learning. His
present job is co-ordinating plans for rtcplacing the
last manual central office in Philadelphia with a dial
system. The cost will be approximately $1,500,000.

1t’s a big responsibility. But the 'I'clephone Com-
pany puts capable young men on their own quickly.

Wylie Borum’s job is with an operating company of
the Bell System. But there are also job opportunities
for engineers in Bell Telephone Laboratories, Western
Electric, and Sandia Corporation.
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ments for foreign investment would begin to decrease
as the result of increased local savings.

If the indusirialized areas of the world were to join
in recognizing the overwhelming importance of the prob-
lem. and would agree to 1ake common action to speed the
industrialization of the underdeveloped areas. the prob-
fems of financing would not be prohibitive. Largely be-
cause of the risk invelved and the uncertain profits to be
gained, it is diflicult to visualize Jarge amounts of private
capital from Western nations contributing substantially
to the development program. For this reason it seems
likely that the greater part of the outside funds. at least
during the initial stages. must be public funds.

On the basis of a poliey of investing in proportion
to ability to pay, the United States would at hirst carr
the greater part of the financial burden-—perhaps as
much as three-quarters of the international investment
during the first decade. But as the economie situation
of Western Furope improves. the share from the United
States might well decrease appreciably.

Comparative costs

The average cost to the United States of a world de-
velopment program over a 50-year period might amount
to between 4 billion dollars and 5 billion dollars an-
nmnally, When we compare this figure to our national
income. to our present federal budgel, 1o the funds re-
quired for armament. and 10 the cost of waging war, the
amount required does not appear to be excessive. When
we compare il 1o the potential gains that can result from
a successful development program. it appears cven
smaller. And when we compare the cost to that of in-
action and to the consequences of altempling to main-
tain the status quo. it is indeed insignificant.

It is clear that the nations of the West possess sufll-
cienl resources and produclive capacity to catalvze a
successful world development program at the present
time. Our physical ability 10 bring about successful
transition 1s not one of the unknowns. We have the
ability to do it; whether we have the vision and the will
is another matter.

If industrial civilization eventually succumbs 1o the
forces that are relentlessly operating 10 make its posi-
tion maore precarious. the world as a whole will probably
revert to an agrarian existence. In such an event history
will continue for as long a time as man exists. Empires.
republics. and military states will rise and fall. There
will be wars, migrations. and revolutions. Art, music.
and literature will Hourish, wane, then flourish again, As
in the histories of the past and of the present. there will
be unceasing change. Yet, looked upon over a period of
thousands of years, history will have a sameness like the
repeated performances of a series of elaborate epic plays
in which, over the centuries, the actors change. the lan.
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guages change. the scenery changes. hut the basic plots
remain invariant.

But if industrial civilization survives—if wars are
eliminated. it the population of the world as a whole is
stabilized within a framework of low death rates and low
birth rates-- will there coutinue 10 be human history?
The terms “stability” and “security” imply predictabil-
ity. sameness, lack of change. And these terms further
imply a high degree of organization—universal organ-
izalion to avoid war. local organizalion 1o produce goods
efheiently—and organization in turn implies subjugation
of the individual to the staie, confinement and regimenta-
tion of the activities of the individual for the benefit of
society as a whole.

Today we see about us on all sides a steady drift
toward increased hnman organization, Governments are
becoming more centralized and universal. In practically
all areas of endeavor within industrial society-—in our
systems of production, in fields of labor, capital, com-
merce, agriculture, science, educalion, and art—we see
the emergence of new levels of organization designed to
coordinate. integrate. bind. and regulate men’s actions.
The justilications for this increasing degree of organiza-
tion to which man must accommodate himself are ex-
pressed in terms such as “stability,” ‘‘security,” and
“efliciency.”

The end result of this rapid transition might well be
the emergence of a universal, stable, efficient, industrial
society within which, although all persons have com-
plete personal securily, their actions are completely
controlled. Should that time arrive, society will have
become static, devoid of movement, fixed and permanent,
History will have stopped.

To what purpose?

Here we indeed find ourselves on the horns of the
dilemma. To what purpose is industrialization if we end
up by replacing rigid confinement of man’s actions by
nature with rigid confinement of man’s actions by man?
To what purpose is industrialization if the price we pay
for longer life, material possessions, and personal secur-
ity is regimentation, controlled thought and controlled
actions? Would the lives of well-fed, wealthy, but regi-
mented human robots be better than the lives of their
malnourished. poverty-stricken ancestors? At least the
latter conld look forward to the unexpected happening—
to events and situations which previously had been out-
side the realm of their experiences.

In a modern indusirial society the road toward totali-
tarianism is unidirectional. In days gone by men could
revolt against despotism. People could arise against
their governments in the absence of legal recourse, and
with muskets, sticks, knives, and stones as their weapons
they could often defeat the military forces of the central
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Brig. General David Sarnoff, Chairman of the Board, Radio Corporation of America

- Sees No. 1 wish come true!

Television Tape Recording
by RCA Opens New Era of
Electronic Photography

In 1856, RCA’s General Sarnoff will
celebrate his 50th year in the field of
radio. Looking ahead to that occa-
sion, three years ago, he asked his
family of scientists and researchers
for three gifts to mark that anniver-
sary: (1) A television tape recorder,
(2) An electronic air conditioner, (3)
A true amplifier of light.

Gift No. 1—the video tape recorder—
has already been successfully demon-
strated, two years ahead of time! Both
color and black-and-white TV pictures
were instantly recorded without any pho-
tographic development or processing.

RADIO CORPORATION OF AMERICA

You can imagine the future importance
of this development to television broad-
casting, to motion pictures, education,
industry and national defense. And you
can see its entertainment value to you,
in your own home. There the tape equip-
ment could be used for home movies,
and—by connecting it to your television
set —you could make personal recordings
of your favorite TV programs.

Expressing his gratitude for this “gift,”
Gen. Sarnoff said it was only a matter of
time, perhaps two years, before the fin-
ishing touches would bring this record-
ing system to commercial reality. He
described it as the first major step into
an era of “electronic photography.”

Such achievements as this, stemming
from continuous pioneering in research
and engineering, make “RCA” an emblem.
of quality, dependability and progress.

World leader in radio — first in television
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INTRIGUING OPPORTUNITIES FOR
GRADUATING ENGINEERS

You'’re sure to find the exact type of
challenge you want in Engineering De-
velopment, Design, or Manufacturing at
RCA. Men with Bachelor’s, Master’s or
Doctur’s degrees in BE, ME, IE aor Phys-
ics are needed. You'll find your optimum
career work among the hundreds of prod-
ucts RCA produces for the home, sci-
ence, industry and Government.

If you have the necessary education
and experience, you will be considered
for a direct engineering assignment, Oth-
erwise, you'll participate in our Special-
ized Training Program, in which you
can explore RCA’s many interesting en-
gineering operations for a full year.

Your rapid professional advancement
is enhanced at RCA by the free flow of
engineering information,

Write today to: College Relations,
RCA Victor, Camden, New Jersey.
Or, see your Placement Director.

®
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authorities. But today our science and our technology
have placed in the hands of rulers of nations weapons
and tools of control, persuasion, and coercion of un-
precedented power. We have reached the point where,
once totalitarian power is seized in a highly industrial-
ized society, successful revolt becomes practically im-
possible. Totalitarian power, once it is gained, can be
perpetuated almost indefinitely in the absence of outside
forces, and can lead .to progressively more rapid
robotization of the individual.

Thus we see that, just as industrial society is funda-
mentally unstable and subject to reversion to agrarian
existence, so within it the conditions which offer indi-
vidual freedom are unstable in their ability to avoid
the conditions which impose rigid organization and total-
itarian control. Indeed, when we examine.all of the fore-
seeable difficulties which threaten the survival of indus-
trial civilization, it is difficult to see how the achievement
of stability and the maintenance of individual liberty
can be made compatible.

Reducing the pressures

The view is widely held in our society that the powers
of the machine will eventually free man from the burden
of eking out an existence and will provide him with
leisure time for the development of his creativity and
enjoyment of the fruits of his creative efforts. Pleasant
though this prospect may be, it is clear that such a state
cannot come into existénce automatically; the pressures
forcing man into devising more highly organized insti-
tutions are too great to permit it. If he is to attain such
an idyllic existence for more than a transitory period he
must plan for that existence carefully, and in particular
he must do everything within his power to reduce the
pressures that are forcing him to become more highly
organized.

One of the major pressures that give rise to the need
for increasing numbers of laws, more elaborate organ-
ization, and more centralized government is increase of
population. Increase of numbers of people and of popu-
lation density results in greater complexities in day-to-
day living and in decreased opportunities for personal
expression concerning the activities of government. But
even more important, as populations increase and as
they press more heavily upon the available resources
there arises the need for increased efficiency, and more
elaborate organizations are required to produce sufficient
food, to extract the necessary raw materials, and to fabri-
cate and distribute the finished products. In the future
we can expect that the greater the population density of
an industrial society becomes, the more elaborate will
be its organizational structure and the more regimented
will be its people.

A second pressure, not unrelated to the first, results
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from the centralization of industrial and agricultural
activity and from regional specialization in various
aspects of those activities. One region produces textiles,
another produces coal, another automobiles, another
corn, and another wheat. Mammoth factories require
mammoth local organizations. Centralized industries
must be connected, and this requires elaborate transpor-
tation systems. Regional localization of industries gives
rise to gigantic cities, which in turn give rise to elaborate
organization for the purpose of providing the in-
habitants with the necessary food, water, and services.
All of these factors combine to produce vulnerability
to disruption from the outside, increased local organ-
ization and regimentation, more highly centralized
government, and increasing vulnerability to the evolution
of totalitarianism. :

A third pressure results from increasing individual
specialization and the resultant need for “integration,”
“coordination,” and “direction” of activities in prac-
tically all spheres of vocational and leisure activity. It
results in the placing of unwarranted trust in “inte-
grators,” “coordinators,” and “directors.” Early spe-
cialization results in lack of broad interests, lessened
ability to engage in creative activities of other individ-
uals, and lessened abilities to interpret events and make
sound judgments. All of these factors combine to pave
the way for collectivization, the emergence of strong
organization, and, with it, the great leader.

Strong arguments can be presented to the effect that
collectivization of humanity is inevitable, that the drift
toward an ultimate state of automatism cannot be halted,
that existing human values such as freedom, love, and
conscience must eventually disappear.

Industrial civilzation and human values

Certainly if we used the present trends in industrial
society as our major premises, the conclusion would
appear to be inescapable. Yet is it ‘not possible that
human beings, recognizing this threat to the canons of
humanism, can devise ways and means of escaping the
danger and at the same time manage to preserve those
features of industrial civilization which can contribute
to a rich, full life? Is it really axiomatic that the present
trends must continue and that in the long run industrial
civilization and human values are incompatible? Here,
in truth, we are confronted with the gravest and most
difficult of all human problems, for it is one. that cannot
be solved by mathematics or by machines, nor car it even
be precisely defined. Solutions, if they exist, can arise
only in the hearts and minds of individual men.

The machine has divorced man from the world of
nature to which he belongs, and in the process he has
lost in large measure the powers of contemplation with
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Here's how TIMKEN"® bearings
maintain spindle rigidity

Timken bearings hold spindles in rigid alignment
because line contact between rollers and races gives
spindles wide, rigid support. Because the tapered
design of Timken bearings lets them take radial and
thrust loads in any combination, deflection is mini-
mized, end-play and chatter eliminated. Spindles
maintain their accuracy, year after year.

How to speed production of high
precision jet engine parts

Engineers had the problem of designing a turret lathe
that would machine a stainless steel jet engine pairt having
a very complicated shape. And the part had to be pro-
duced in volume—yet with extreme precision. Naturally,
they had to be sure the lathe spindle would be held rigid.
To solve their problem, they mounted the Spindle and
gear train on Timken® tapered roller bearings, eliminat-
ing spindle vibration and chatter, insuring high precision.

TIMKEN

TRADE-MARK REG. U. 5. PAL OFF

TAPERED ROLLER BEARINGS

NOT JUST A BALL O NOT JUST A ROLLER

BEARING TAKES RADIAL ) AND THRUST ~®- LOADS OR ANY COMBINATION 1

MARCH, 1954

Want to learn more about
bearings or job opportunities?

Many of the engineering problems you’ll face after
graduation will involve bearing applications. For help
in learning more about bearings,
write for the 270-page General In-
formation Manual on Timken bear-
ings. And for information about the
excellent job opportunities at the
Timken Company, write for a copy
of “This Is Timken”. The Timken
Roller Bearing Company, Canton
6, Ohio.

@ THE TIMKEN TAPERED ROLLER =

4
N
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the helicopter was thought to be a “stunt” machine
— amazing and amusing, and not particularly im-
portant. Events in Korea changed that ideca — fast!
This fledgling among aircraft performed “impos-
sible” military assignments, spectacularly successful
missions of mercy. Helicopters came into their own.

Now in demand for hundreds
of jobs, today’s most versatile
flying machine is the product
of ceaseless testing, highest-
calibre engineering, work and
imagination.

You might find — in Sikorsky Aircraft’s
research departments, drafting rooms,
engineering laboratories — a lifetime op-
portunity in this young, growing and most
interesting field of aviation. Write today to
R. C. Banks, Personnel Department.

’ 'World War 11.

NASCS?

In 1939, the VS8-300 with Igor
Sikorsky at the controls made
the first practical helicopter
flight in the United States.
Hundreds of later Sikorsky’s
were delivered for service in

" Future Sikorsky’s will be built

by tomorrow’s engineers. Per-
haps you belong at Sikorsky
where your skill and ability
will be continually challenged.

IKORSKY

Sikorsky Aircraft, one of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn.
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“We Hit the Jackpot .~

wing Counge !

say N. W. MORELLI

Orcgon Siate College, B.S.,M.E.~—[950
and

E. R. PERRY

Texas A. & M., B.S.,E.E—~1950

WHILE taking the course, two engi-
neers developed a revolutionary new
circuit breaker mechanism.

*Qur experience shows what can happen
if you work with people open to sugges-
tion. We found men of this kind at Allis-
Chalmers, and it has given us a special
Pleasure in our job.

““We started out like most other graduates
with a hazy idea of what we wanted to do.
After working in several departments, we
requested that part of our training be at
the Boston Works of Allis-Chalmers,
where circuit breakers are made.”

New Design Principle

*Circuit breakers soon became an obses-
sion with us, and we got the idea of de-
signing a hydraulic operator and trigger-
ing mechanism for these breakers. Most
operators for big breakers are pneumatic.

**Unsuccessful attempts had been made
in the past by all circuit breaker manu-
facturers to build hydraulic operators.

Low-pressure spindle for « 120,000 kw
steam turbine generator. Said to be one
of the largest ever buill in the United
States, this spindle is nearing completion
in the Allis-Chalmers West Allis shops,
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The important thing is that no one at
Allis-Chalmerssaid, ‘Don’t try it—itwon't
work.” ™

Start New Era

*To make a long story short, our study of
the problem led us to the hydraulic accu-
mulator and high speed valves being used
by the aircraft industry. These had not
been available when carlier attempts were
made to build a hydraulic operator. With
these highly developed devices to work
with, we were able to build an operator

1. It's well established, having been
started in 1904. A large percentage of
the management group are graduates
of the course.

2. The course offers a maximum of 24
months” training. Length and type of
training is individually planned.

3. The graduate engineer may choose
the kind of work he wants to do: design,
engineering, research, production, sales,
erection, service, etc.

4. He may choose the kind of power,
processing, specialized equipment or
industrial apparatus with which he will
work, such as: steam or hydraulic,
turbo-generators, circuit breakers, unit
substations, transformers, motors, con-
trol pumps, kilns, coolers, rod and ball

Facts You Should Know About the
Allis-Chalmers Graduate Training Course

ALLIS-CHALMERS

that combined the best features of pneu-
matic and hydraulic operation. We call it
the Prew-draulic operator. Enginecrs are
saying it starts a new era in circuit breaker
actuation,

*“This fact js important to us, but it is
even more important to know that Allis-
Chalmers Graduate Training Course is
full of opportunity . . . and as we found
out, there’s opportunity right from the
start.”

Pneu-draulic is an Alis-Chalmers Trademark,

mills, crushers, vibrating screens, recti-
fiers, induction and dielectric heaters,
grain mills, sifters, etc.

5. He will have individual attention
and guidance in working out his train-
ing program.

6. The program has as its objective the
right job for the right man. As he gets
experience in different training loca-
tions he can alter his course of training
to match changing interests.

For information watch for the Allis-
Chalmers representative visiting your
campus, or call an Allis-Chalmers dis-
trict office, or write Graduate Training
Section, Allis-Chalmers, Milwaukee 1,
Wisconsin.
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They’re
easier
to handle
thanks to

S.S.WHITE

® LIGHT WEIGHT AND MOBILITY are essential fea-
tures of any portable tool. That's one reason why
the manufacturer of these concrete surfacers uses
S.8.White flexible shafts to transmit power be-
tween the motor and the working head. As he puts
it, the flexible shafts “provide flexibility of move-
ment for the operator and eliminate the need for
holding the motor unit which is the heaviest part
of the equipment.”

Many of the design problems youw'll face after
graduation will involve ways of transmitting
power or control at low cost. That's why you’ll
want to become familiar with S.S.White flexible
shafts #ow, because they are the economical solu-
tion to many of these problems.

SEND FOR THIS FREE
FLEXIBLE SHAFT BOOKLET...

Bulletin 5306 contains
basic flexible shaft data
and facts and shows how
to select and apply flexible
shafts, Write for a copy.

(2 L)
rn:m INDUSTRIAL DIVISION

DENTAL MFG. €O. Dept.C. 10 East 40th St _
NEW YORK 16, N. Y.
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which be waz endowed. A prerequiste for the preserva-
tion of the canoms of humanism is a reestablishment of
organic roots with our naiural environment and. related
to it. the evolution of ways of life which encourage con-
templation and the search for truth and knowledge. The
Hower and vegetable garden, green grass, the fireplace.
the primeval forest with its wondrous assemblage of
living things, the uninhabited hilltop where one can
sitently Jook at the stars and wonder--all of these things
and many others are necessary for the fulfillinent of
man’s psychological and spiritual needs. To be sure,
they are of no “practical value” and are seemingly un-
related to man’s pressing need for food and living space.
But they are as necessary to the preservation of human-
ism as food is necessary to the preservation of human
life,

b can imagine a world within which machines function
solely Tor man’s henefit. turning out those goods which
are pecessary for his well-being, relieving him of the
necessity for heavy physical labor and dull, routine.
meaningless activity, The world 1 imagine is one in
which peuple are well fed, well clothed and well housed.
Man, in this world, lives in balance with his environ-
ment, nourished by nature in harmony wiih the myriads
of other life forms thai are beneficial to him. He treats
hiz land wisely. halts erosion and over-cropping, and
returng all organic waste matter to the soil from which
it sprung. He lives efficiently, yet minimizes ariificiality.
It is not an gvercrowded world; people can, if they wish,
isulate themselves in the silence of a mountaintop, or they
can walk through primeval forests or across wooded
plains. In the world of my imagination there is organ-
ization, but it is as decentralized as possible, compatible
with the requirements for survival. There is a world gov-
ernment, but it existz solely for the purpose of prevent-
ing war and stabilizing population, and its powers are
irrevocably restricted. The government exists for man
rather than man for the government,.

Create a world

hr the world of my imagination the various regions
are self-suflicient, and the people are free 1o govern them-
selves as they chouse and to establish their own cultural
patterns.  All people have a voice in the government,
and individvals can move about when and where they
please. It iz a world where man’s creativity is blended
with the creativity of nature, and where a inoderate
degree of organization is blended with a moderate degree
of anarchy.

Is such a world impossible of realization? Perhaps
it 3=. but who among us can really say? At least, if we
try to create such a world there is a chance that we will
succeed. But if we let the present trend continue it is
all too clear that we will lose forever those qualities of
wind and spirit which distinguish the human being from
the automaton,
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THE DU PONT

DIGEST

What do YOU look for in an employer?

Undoubtedly, you’ll want most of the following characteristics:
1. Job satisfaction—the chance to do work you really enjoy.

2. Recognition—the assurance that good work will be noticed, appreciated,
and properly rewarded.

3. Opportunities for advancement—a growing company can provide them.
4. Security —the knowledge that a company is both stable and progressive.

_ 5. Pride—a feeling that your company is respected by the public and produces
goods which contribute to a better way of life.

6. Good companionship—a factor which contributes greatly to happiness on
the job.

7. Good pay —not in salary alone, but also in terms of vacation plans, pensions,
and other benefits.

8. Safe working conditions.
How can you obtain this kind of information in advance?

One of the best ways is to discuss the matter with an acquaintance already
working for the company you are considering. You will also find it helpful to
consult your college placement officer, your professors and company repre-
sentatives visiting your campus.

The selection of an employer is one of the most important decisions you gil
make. It justifies considerable thought and effort.
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SOON AVAILABLE for stu-
dent ASME chaptersand other
college groups, a 16-mm. sound
colormovie—"“Mechanical En-
gineering at Du Pont.” For
further information, send post
card to E. I. du Pont de Ne-
mours & Co. (Inc.), 25621 Ne-
mours Building, Wilmington,
Delaware.

alPONY

AEG.U.5. PAT.OFF

BETTER THINGS FOR BETTER LIVING
oo THROUGH CHEMISTRY

Watch “Cavalcade of America’ on Television

33



How Business Uses

IBM’s Great Electronic

((701”

for Data Processing

This giant computer, located in IBM’s main
New York office, 1s onc of 12 ulready in use.
It has been working at top speed from 16 to
24 hours a day ever since it was installed.

It has been solving business and scientific
problems requiring as little as one minute of
machine time and as much as 50 hours.

Its versatile abilities have heen put to work
at everything from allocating departmental
costs for a banl to calculating design specifica-
tions for heavy industry.

It has helped a petroleum company blend
its gasolines and figured out a multi-million
dollar annual budget for a complex supply
operation.

Perhaps of even greater significance and
promise is the machine’s successful solving,
through linear programming, of highly complex

These eleven connected units are known as the IBM Type
701 Electronic Data Processing Machines. The average
age of the engineers, physicists, mathematicians and
technicians who developed and designed these machines,
which embody the latest advances in electronic computing
circuitry and high speed mechanisms, was 28,

I International Business Machines
590 Madison Avenue, New York 22, N. Y.

Tasps Mamn

business problems using the new techniques of
operations research.

In the solution of the wide variety of problems
suited to its greal eapacity, the “701” does the
job with tremendous savings in time and money
for its users.

How Science Uses the “701”

Here are a few of the many scientific prablems
the ““701” has helped solve:

e Analysis of the structure of the atom
o Molecular energy levels

e (il reservoir calculations

¢ Magneto-ionic refractions

e Trajectory calculations

e Reactor design

e Seismic wave calculations

If you are interested in a technical or non-technical ex-
planation of how the 701" operates, the IBM staff at
590 Madison Avenue, New York City, would welcome
your visit. Visiting hours are from 10:00 A.M. to 4:00
P.M. daily except Saturdays, including Spring and Sum-
mer vacation periods.

Principal engineering laboratories and manu-
facturing operations are at Endicoit and Pough-
keepsie, New York and San Jose, California.
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Engineers of virtually EVERY
type are needed on the Boeing team

Mechanical, clectrical, civil, acronau-
tical — in fact, graduates in virtually
every ficld of engineering—find reward-
ing carecr opportunitics here. There
are openings in design, rescarch, i the
many phases of production, and for
physicists and mathematicians with
advanced degrees.

All enginecring careers at Boeing
have one thing in common: they pro-
vide plenty of opportunity to get ahead.
Regular merit reviews are held. Ad-
vancement 1s keyed to your individual
ability, application and initiative.

The aviation industry offers you a
unique opportunity to gain cxperience
with new techniques and new materials.
It offers a wide range of application,
from applied research, to product de-
sign and production, all going on at
the same time.

What’s more, you can expecet long-

o term carecer stability in the aviation in-
Q(T_) dustry, Boeing, for instance, is now

[3' in its 37th year of operation, and actu-
[:? ally emnploys more engineers today than
a1R CONDITIONING MECHANICAL MAINTENANCE *

ANALYSTS PHYSICISTS ELECTRONICS LIAISON

n
&)
>,
<,

7
>

even at the pcak of World War 1L
Besides designing and building the
world’s most advanced multijet air-
craft (the B-47 and B-52), Boeing con-
ducts one of the nation’s major guided
missile programs, and such other proj-
ects as research on supersonic tlight,
and nuclcar power for aircraft,

HYDRAULICS - PROPULSION

Boeing cngincering activity is con-
centrated at Scattle, Washington, and
Wichita, Kansas —communitics with
a wide varicty of reercational opportu-
nities as well as schools of higher
learmning. The Company will arrange
a reduced work week to pernit tinne
for graduate study and will reimburse
tuition upon successful completion of
each quarter’s work.

For full details on opportunities at
Boeing aud for dates when mterviewers
will visit your campus,

consult your PLACEMENT QFFICE, or write:

JOHN C. SANDERS, Staff Engineer — Personnal
Boeing Airplane Company, Seattie 14, Washington

BOLEING
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ALUMNI NEWS

New Board Members

Tue Boarn oF Directors of the Alumni Association met
as a nominating committee on February 23, 1954, in
accordance with Section 3.04 of the hylaws. Five vacan-
cies will occur on the Board at the end of the current
fiscal year, one vacancy to be filled from the present
Board and four members 10 be elected by the Associa-
tion. The present members of the Board and the years
in which their terms of office expire follow:

W. E. Baier 23.... 1955  F. M. Greenhalgh *41..1954

R. R. Bennett '45.......1955  D. (5. Kingman '28.....1955

F. H. Felberg "42........ 1954 (. V. Newton *31._..... 1955

G. P, Foster "30..........1954 A A. Ray 35 ... ...1951
K. F. Russell 729..... 1954

The four members of the Association nominated by
the Directors are:

H. C. Carter 49
Philip Cravitz 729

W. F. Nash, Jr. 38
C. . Sirickland 13

Section 3.04 of the bylaws provides that the member-
ship may make additional nominations by petition,
signed by at least ten (10) regular members in good
standing, provided the petition is reccived by the Sec
retary not later than April 15, In accordance with Sec-
tion 3.05 of the bylaws, if further nominations are not
received by April 15, the Secretary casts a unanimous
ballot for the members nominated by the Board. Other-
wise a letter ballot is required.

Statements aboul the nominees of the Directors are
presented in this issue of Engineering and Science.

—Donald S. Clark, Secretury

The Nominees

PHiLiy CraviTz received his
BS in civil engineering in
1929, and his MS in 1931.
For the next seven years he
was engaged in designing
hydraulic  structures  for
the Los Angeles Flood Con-
trol. He entered the con-
tracting field by becoming
an estimaior for contraci-
ing engineers in 1938, then
moved on to the Zoss Con-

struction Co. as general
manager through the war years, from 1941 to 1945. Phil
formed his own company in 1946, known as Coronet
Construetion Co.. Inc.. and has built several thousand
homes since that time. He has one son finishing Loyoala
law and one studying engineering at Harvard. Another
one, seven years of age. attends television.

36

Huou C. Cawrer received
his BS in mechanical engi-
neering in 1949, Afier grad-
uation he worked for a year
in the Division of Archi-
tecture for the State of Cali-
fornia. From 1950 to 1953
he was employed by the
Bechtel Corporation as an
engineer and estimator in
the power division at Ver-
non. In the spring of 1953
he returned to the State
Division of Architecture in Fos Angeles, as senior me-
chanical estimator. Hugh has served as member and
chairman of the prograni committee for the Alumni Sem-
inar Day. and iz Seminar chairman for 1954,

Wuriam F. Nasa, Jr. re-
ceived his BS in mechanical
cngineering in 1938, an MS
111 1939, and a PhD in 1942.
He was instructor in phys-
ical metallurgy at Caltech
from 1941 to 1945. From
1945 1o 1947, he was with
the Naval Ordnance Test
Station, where he headed all
metallurgy work, both at
Inyokern and Pasadera. In
19147, Bill joined C. F.
Braun & Co.. in Alhanmbra, as metallurgy consultant.
Since then he has been welding engineer, head of the
inspection departiment, factory superintendent, and head
of the manufacturing division. He is now one of the six
men on the administrative group that directs the opera-
tions of the company,

QHARLES P. STRICKLAND, JR.
received his BS in applied
chemistry in 1943. He was
ASCIT president in his sen-
ior year, and won three-year
letters in basketball and ten-
nis. From 1943 1o 1946 he
served in the Nayy—includ-
ing one year as B division
officer on an aircraft carrier
in the Third and Fifth
Fleets, and a year at the
Postgraduate School -of the
Naval Academy in Annapolis. He joined the York Cor-
poralion as a trainee in 1948 and is now industrial sales
engineer in the Los Angeles office. Charlie was chairman
of the annual Alumni Dance in 1951 and 1952, and of
the Afumni Dinner in 1953 and 1954.
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-~ diversification:

another reason why

’Lockheedin

CaHfornia offers. ..

diversified production

Huge luxury airliners, cargo transports,
fighters, bambers, trainers and radar search
planes are rolling off Lockheed assembly

lines. Twelve models are in production.

diversified development projects

The most diversified development program
in Lockheed’s history is under way—and

it is still growing. The many types of aircraft
now in development indicate Lockheed’s
production in the future will be as varied

as it is today—and has been in the past.

This capacity to develop and produce such a wide range of aircraft
is important to career-conscious engineers. It means Lockheed offers you broader

scope for your ability. It means there is more opportunity for promotion with

so many development and production projects constantly in motion. It means your

future is not chained to any particular type of aircraft—because

Lockheed is known for leadership in virtually ali types of aircraft. Lockheed’s
.versatility in development and production is also one of the

reasons it has an unequaled record of production stability year after year.

MARCH, 19254

TLockheed .. oo

BURBANK, CALIFORNIA

diversified living

You work better in Lockheed’s atmosphere
of vigorous, progressive thinking—and you
live better in Southern California. You enjoy
life to the full in a climate beyond compare,
in an area abounding in recreational

opportunities for you and your family.
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PERSONALS

1922

R. M. Buzorth, PhD, wrltes trom Mur-
ray Hill, New Jersey, where he’s siill work-
ing for Bell Labs, to bring us up to date
on his activitier for the past four years. In
1950, he reports, he gave a paper at the
international conference on magnetism in
Grenoble, ¥rance. In 1951 he gave several
leetures at Caltech and published a book
on ferromagnetism. In 1952 he was pro-
gram chairman of an international con-
In 1953 e
attended a conference on physics in Japan,
and went around the world on his way
home.

Dick is now chairman of the AIEE Com-
mittee on Basie Science, and chairman of
the National Research Council Committee

Jerence in Washingion. ). C.

on Permanent Magnets, Having started
out with two danghters. he’s now acquired
a couple of sonsin-law and three grand-
children.

1926
J. C. Huung 15 the newly elected. presi-
dent of the Chinese Institute of Chemical
Engineers, organized under charter from
the  Nationalist Chinese government on
Nevember 12, 1953, ar a meeting of more

than 230 chemical engineers 1 southern
Formosza. He is also sice-president of the
Yaiwan Sugar Corporation in Formosa.

1929

Phitip . Murdock, PhD) ’32, rescarch
professor of chemical engineering at Texas
A&M until recently, has now joined the
Texas division of the Dow Chemnical Com-
pany in Freeport.

A. ). Larcecy writes that he's «ill doing
business at the same stand—which means
he’s president of Power Generators Ine.
and also of Desipgn Engineering Corpora-
tion. Both companies specialize in the de-
sign and development of rotating machin-
ery, urdnance, heat transfer apparatus, and
electro-mechanical devices. He's married,
lias two children, and is living in Trenton,
New Jersey.

1930

Puul B illiam Dougluss. Ex., has spent
over ten vears with the Douglas Alreraft
Company-—at the Santa Monica plant until
January, 1952, and then at the Tulsa, Okla-
homa plant. Paul worked in th- engi-
neering department for the firet seven ami
one-half vears, and then iransferred 1o
spectrograpbic work. In January, 1952, he

was pul in charge of the spectrographic
laboratory at the Douglas Tulsa plant. The
Douglasses’ son, Paul William, Jr., is now
seven years old.

1937

Li. Col. John H. Blue was recently pro-
muted to his present rank while serving as
exccutive oficer of the 2nd Armored Am-
phibian Battalion at the Marine Corps
Base, Camp Lejeune, in North Carolina.
He served with the 1st Marine Division in
Korea and was awarded the Letter of Com-
mendation for his “excellent service” there.

George M. Dorwarr, MS 39 PPhD 41,
died suddenly of a heart attack last De-
cember 14, He was 39 years old. After
working as a pelrolenm engineer fo1 the
Union Oil Company in the Whittier oflice,
he joined Standard Oil of California in
Bakersheld in 1950, and remained there
until the time of his death. Ile iz sur-
vived by his widow, Doris, and his daugh-
ter. Ann.

1938
Brig. Gen. Thomas S. Moorman, Jr.,
MS. now deputy commander. will become
crommander of the Air Weather Service at
Andrews Air Force Base in Maryland this

When you bwald for today...wire for tomorrow!

WITH NEW LIGHTING, appliances and other electrical aids to better living being

introduced every year, it doesn’t take “second sight” to see that tomorrow’s electric

service in a home will be far greater than today’s. Fortunately, it is easy to plan ahead

by including provisions for the added service in your plans for building or remodeling.

Plenty of circuits, outlets and switches will be needed. And including them in your

plans today will save alterations at a later date. It will add to the home’s value and
to the owner’s satisfaction, and will keep the home livable—and marketable—far longer,

SOUTHERN CALIFORNIA EDISON COMPANY
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Future of Automatic Controls brings new opportunities for
engineers and scientists at Honeywell

America lives better —works better —with Honeywell controls.

Honeywell

HONEYWEL

MARCH, 1954

Fust i Coiitnls-

As science advances, and as our coun-
try continues to develop its industrial
might, the business of automatic con-
trol gets bigger and increasingly im-
portant.

For the prime force behind the 20th
century revolution has been and will
continue to be automatic control.

So at Honeywell, leader in this field
for over 60 years, it of course means a
bigger, more exciting, more challeng-
ing job ahead —all of which adds up to
greater opportunities for engineers and
sclentists,

And that’s why we’re always looking
for men with ideas and ambition to
grow with us,

Name

MinneapoLis-HoNEYWELL REcuLaToR Co.

Personnel Dept., Minneapolis 8, Minnesota

Gentlemen: Please send me your booklet, “Emphasis on
Research” which tells more about “engineering opportu-
nities at Honeywell.

Here at Honeywell one out of ten
employees is engaged in research and
engineering activities.

Shown below is part of our Aero-
nautical Division’s analog computing
equipment,; which helps our research
engineers to develop and simulate
flight tests on automatic controls for
aircraft. It’s typical of work being done
by all of the company’s eight divisions
in plants across the country.

So if you're an engineer or scientist
and like to use your imagination freely
in such fields as electronics, hydraulics,
mechanics, chemistry, physics, and a
wide variety of others, be sure 1o send
in the coupon below.

S IR RO PR IR IR SRR TR R NG EE PRGOS E NI RNCORINGELEROTRERRTIOITSS
*

Address

City.

Zone. State -
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To be a successful engineey,
above all you must
know how to cut costs

SIMPLE DESIGN CHANGE
T0 STEEL CUTS COST
FROM $1.15 T0 31¢

EFORE any product design is
accepted, the manufacturer asks,
“*Can it be built for less money?”” Un-
less your designs pass this test they
are likely 1o be rejected.

Knowing how to use welded steel
gives you the advantage in develop-
ing any product for lowest cost man-
ufacture. That's because steel is three
times stronger than gray iron, two
and one half times as rigid, and costs
only a third as much per pound.
Therefore, where stiffness or rigidity
is a factor in a design, less than half
the marerial is necessary.

Here, for example, is how one re-
sourceful engineer put these qualities
10 work:

Fig. 1. Tradilional Con-
struction. Machiae foot-
lever. 10 inches long,
weighs 6 pounds. Cost
with broached keyway
is $1.15.

Fig. 2. Simple Steet Design
Costs 41% Less. Can be
built by the shop with
only saw and shears.
Weighs 2.7 pounds,
Costs 68¢ complete
with keyway.

Fig. 3. Saves 33% Cost
by forming lever arm and
pad as integral piece from
10 gauge metal.Weighs
2.5 pounds.
Costs 54¢.

Fig. 4. Saves 73%, Elimi-
noatet Broaching. Hub with
integral key is produced
by stacking stampings
in assembly. Arm is
10 gauge, brake
formed and welded
to hub. Cost is
oaly 31¢. Weighs
2.2 pounds.

Back up your engineering trainin
with latest information on welde
steel construction. Bulletinsand hand-
books are available to engineering
students by writing

THE UNCOLN ELECTRIC COMPANY
Cleveland 17, Ohio

THE WORLD'S LARGEST MANUFACTURER OF

ARC WELDING EQUIPMENT
40

PERS“NA[S » ¢ o CONTINUED

spring. The Air Weather Senvice pro-
vides the Air Force and Army with-global
meteorological service with Hts  approxi-
mately 250 weather stations located in 26
conntries,

1940

Robert €. Brumfield. PhD) "43, has heen
named to coordinate one session of the
hydroballistics seminar, sponsored jointly
by the British Admiralty and the U, S,
Navy Department, to be held in Tedding-
ton. England, next September. The session
will be on “Underwater Propulsion and
Hydrodynamic Noise.” Bob has been head
of the undersea warfare research division
at the Naval Ordnance Test Station in
Pasadena, but recently resigned 1o become
an engineering research specialist at the
North American Aviation Corporation.

Keith Anderson is working in ground
water prejects in connection with the Bu-
reau of Reclamation at Boise, ldaho. The
Andersons made a short Christmas visit 1o
California last year.

1941
Russall L. Biddle. PhD. who
Teaneck, New Jersey, reports that he was
recently reelected to the Board of Educa-

lives in

tion therc for another three years. Great
interest was shown in the election due to
a proposed £3,000,000 building program
which was passed by a 2.1 vote. Russall
has also been made a member of the Ber-
gen  County of Boards of
F.ducation.

Federation

1943

Frederick W. Bollinger, MS, writes that
he’s enjoying life in a new home in Rah-
way, New Jersey, and has a new eight-
month-old son named Bruce (his brothers
are 6 and 3) He is still senior chemist for
Merck and Company, Inc. in Rahway. Pred
has been assigned to the U. S. Air Force
standby reserve, along with Loren W. Crow
’42, and Clarence E. Erickson 42.

Peter Dehlinger, MS., PhD ’50, is in
charge of theoretical and interpretive geo-
physical research for the Continental il
Cempany, and has been living in Poneca
City, Oklahoma, since August '53. Their
two children think Ponca City is wonder-
ful. and the Dechlingers all “enjoy being
even this far
the Rocky Mountains than our previous
home in Columbus, Ohio.” last summer
they vacationed in Yellowstone Park, and

west—considerably closer to

partners in creaﬁng

SRS A

enced slide rule manufacturer,

KEUFFEL & ESSER CO.

EST, 1857

NEW YORK * HOBOKEN, N. J.
Chicago * 5t. Louis * Detroit * San Francisco * Los Angeles * Montreal

® There’s a K&E slide rule for every purpose. Whether designed
to meet the modest needs of the beginner or the exacting require-
ments of professionals, all K&E rules feature “built in” accuracy
and reflect the skill and craftsmanship of America’s most experi-

KoE

Drafting.
Reproduction and
Swrceving Equipment
and Materials,
Side Rules,

aswring Fapes.
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Whenever fastening problems arise...

N

LOOK FOR &—=== THE RED
LOCKING COLLAR

1t is threadless and resilient. Every bolt impresses
(but does not cut) its full thread contact in the
Red Elastic Collar to fully grip the bolt threads.
In addition, this threading action properly seats
the metal threads—and eliminates axial play
between bolt and nut threads. All Elastic Stop
Nuts—regardless of type or size—lock in posi-
tion anywhere on ¢ bolt or stud, maintain
accurote adjustments and seal against liquid
seepage. Vibration, impact or stress reversal
does not disturb prestressed or positioned set.
tings.

Jnea @ ANCHOR
DESIGN
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HEADQUARTERS

== Consider ELASTIC STOP NUTS

Whenever fastening presents a problem—ESNA is ready with a quick
answer, More than 3000 types and sizes of self-locking vibration-proof
fasteners—plus the “know-how” of ESNA engineers—are available here
at ESNA.

ESNA has long been known as “design headquarters” for self-lock-
ing fasteners. Accepted by Army, Navy and Air Force, virtually every
aircraft built in the past decade has been Elastic Stop Nut-equipped. On
the railroads, in the oil fields, on automobiles and construction equip-
ment, Elastic Stop Nuts manufactured to exacting quality control stand-
ards, are doing specialized jobs every day.

Be familiar with the design help ESNA offers. Write us for details
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330
Vauxhall Road, Union, N. J.

ELASTIC STOP NUT CORPORATION OF AMERICA
s G " G

FOR SELF-LOCKI!NG FASTENERS
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PERSONALS . . . covmnue

look forward tu many inore vacations. in
that -area. :

John R. Spencer has been promoted to
assistant chief reservoir engineer for the
Continental Qil Company in Ponea City,
Oklahoma. John has heen with Conoco
since 1951, Prior to joining the company,
he was assistant professor of geology at the
University of Texas.

¥. Lawson Jones married Janet Sehrack
on December 12. She is a graduate of the
California College of Aris and Crafts in
Qakland and is a praciicing artist, having
had several one-man shows. Lawson is
technical copy supervisor for Walther-
Boland Associates in San Francisco.

1944

B. M. Swanson, MS 48, says he’s
still at the Case Institute of Technology in
Cleveland—and still wishing he were back
in California.

Clifford Oliver, MS, operates a puhlic
accounting business of his own, and is also
office manager and accountant for the
Campbell Housfeld Company in Harrison,
Ohio. He and his wife and two children
(six-year-old daughter and four-year-old
son) live in Cheviot, Ohio, where CEff

easy and lighting costs are paid with increased
sales. Quality-engineered for 39 years, Smoet-
Holman luminaires continue to offer smartest
contemporary stylings, simplified maintenance features
and dependability. Use them for supermarkets,

drug, department and furniture stores

X
COLLEGIATE

b
168 TROFFER

is. president of the Junior Chamber of
Cominerce.

David K. Jones is a research engineer
for the California Research Corporation in
San Francisco. He reports two more chil-
dren since his last news item in EsS,
making a total of five—a boy 8%, a boy
7, a girl 34, another gird 2 and a gul 8
months. Dave and his wife visited the
campus recently, on their way to Palm
Springs for a short vacation.

1946

Lawrence D. Hindall, MS, PhD 49, ac-
cording to a brief report which reached
the alumni office, died of a heart attack on
February 4. He lived in Santa Barbara,
where he was employed in a research
center.

Le. Cdr, Filliam C. ¥ilburn, MS, Engr,
47, writes that he is still in the regular
Navy, currently at Wright Field in Dayton,
Ohio, doing liaison work with the Air
Force. He is also in charge of adminis-
lering contracts in connection with Navy
aircraft development in the Mid-West. The
Wilburus have three children.

James W. Glanville, MS, CE 48, has
been a petroleum engineer with the Hum-

ble 0il Rehning Company in Houston since
1948. Jim is married to Nancy Hart, a
1949 graduate of Scripps College.

1948

Bruce A. Worcester has moved from
Dayton, Ohio—where he represented the
Hughes Aircraft Company—to Pacific Pali-
sades, Calif. He’s now working for Lition
Industries.

Paul Fullerton is with the Southwestern
Computing Service in Tulsa, Oklahoma. lle
and Charles Oliphant, also of Tulsa, de-
seribed their new method of correlating
stratigraphic sections by using punch-card
calculating machines at the Tulsa Geologi-
cal Society meeting recently. Paul worked
with analog computers in the first control
apparatus used by the Air Force in the
last war, and has also done work in elec-
trical engineering at Syracuse University.

1949

William R. Muehlberger, PhD 54, com-
pleted the requirements for his doctorate
—to be awarded this June—then packed
up his family and belongings and moved
deep in the heart of Texas, to Austin.
Bill’s an assistant professor of geology at
the University of Fexas, principally teach-

X GOOD LIGHTING MAKES BUYING EASIER

Finer Smoot-Holman lighting gives
brighter, visual sales appeal. Shopping is

"

Let CALMEC Worry About
Your Metal Parts and Products

We have the most modern facilities and most

- AND RELAX

complete plant to give you the maximum of
service. We stand ready to supply small parts,
large parts — or products developed from your
ideas, and shipped direct to your customers, under

b 3
SKYLIKE

your name, from our plant.

CALMEC MANUFACTURING CO.

ROBERT A. McINTYRE, M.S. ‘38 Kimbail 6204
5825 DiSTRICT BLYD. LOS ANGELES 22, CALIF.

SMOOT-HOLMAN
Q

MADE 19 V!
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velop asnl}“pmbablycagry a designation
¥ erhaps it will be jet-powered, ‘

e have developed  rocket pmpuisisn‘SySiem
into the high Mach inﬁtﬁbe:é Itm yiéaiﬂry‘a,pilgtk; .
1 embody design principle ewjeieétrég‘ic components
ry far a beyond anything now in the air.
jcan Aviation, designers and builders of the world-famous

a; &t}xe new F-100 Su er Sabre, needs engineers with vision

_and i’zﬁiégmatmn _ men with a solid technical foundation who will be ready to

e better aircraft of tomorrow. Other fascinating

_ careers are also open in North Amer ican’s guided missile, jet, rocket,
~ ~é1é¢tmnic and atomic nergy programs. Projects that are years ahead to

seéu ity strong.

Wh ou are prepared c’ak enter the engineering profession, consider the

- wéil~§ai& career opparmniﬁés_aﬁNdrth American. Meanwhile, write for

wur future in the aircraft industry.

or Wrxte,.{ Employment Director,

_ North American.
Aviation, Inc.
Columbus 6, Ohio
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PERSONALS . . .conmmueo

ing structural geology as well as a section
of the freshman beginning course. He
writes that people there complain about a
few days of dust from West Texas and the
rest of the Dust Bowl—but says they
haven’t seen anything until they've lived
with SMOG.

1950

Carel Otie, MS, PhD ‘54, has a job with
the Research Division of the Pure 0il
Company in Crystal Lake, 1llinois. Before
starting work, Carel and his wife. Mary,
visited his family in Holland and travelled
through Europe.

Milner D. Quigley, Engr., is a geological
and geophysical engineer with the Sinclair
Research Laboratory, Ine, in Tulsa, Okla-
homa. He iransferred there from the Sin-
clair Oil and Gas Company in May, 1952.
His work imvalves the study of new and at
present unorthodos methods of geological
and geophysical exploration. The Quigleys’
family has now increased 1o three: Gary
9, Karen 7, and Dale 114.

1951
Ray D. Bowerman. MS 52, married Bar-
bara Ann Huff on January 23 in Arcadia.
Barbara is a senior at the Huntington
Memorial Hospital School of Nursing. and

jOHNSO"
AUTOMATIC
TEMPERATURE

“oﬁf30y 

Johnson, unique 1n American industry. is the only
nationwide organization Jdevoted exclusively to
manufacturing. planning and installing automatic
temperature and air Londltmmng control systems.
This vast reservoir ol experience 15 readily avail-
able to architects, engineers, contractars and owners
through the large staff of Johnson engineers in the

factory and 80 direct Lranch offices.

For 69 years, Johnson engineers have been called

jOIﬂ'S'ﬂRBlﬁG BUII.D!IIGS EVERYWHERE

Ray vorks ar Caltech as a research
engineer.

George 1. Smith, MS, and Patsy Beck-
stead were married last October. G, ],
has been working for the L. 8. Geological
Survey for the last few years,

1952

L. Col. Willium H. Wyatr, MS. is the
detachnient commander of the weather
station at Kirtland Air Force Base in Al
buguerque, New Mexico. The Wyatts plan
tn visit southern California this spring.

George H. Blount. MS, says their first
child, Martha Marie, is now seven months
old. George has just recently been made
head of the USNAMTC wind tannel instru-
mentation  at Point Mugu, Calif.  The
Blounts are living in Camarillo.

1953

Robert . Alexander. MS, is working
tor the Shell Oil Company in Ventura,
Calif.

Robert Hunt, MS, iz working for the
California Company in New Orleans, l.a,

John L. Howell is doing geophysical
work in San Anionio, Texas.

Eugene B. Muehlberger is a graduate
student at the University of Kansas,

George P. Rigsby, PhD, is with the

Suow. lee & Permafrost Research Estal-
lishment in Wilmette, lllinois.

Donuld K. Norris, PhD, is working for
the Canadian Department of Mines in
Coleman. Alberta. Canada,

Juhn D). Gee was drafted last October,
spent eight weeks training at Fort Bliss,
Texas, and is now serving as instruclor
in one of the Corps of Engineers Schools
at  Fort Belvois, Virginia. John says
Washington, D.C., iz a great town and
over-all duty there is fairly pleasant. He's
still single.

John €. Bilson is a graduate assistant
at the University of Kansas.

Henry Sturtevant is in the Army, sta-
tioned at Fort Ord, Calif,

Robert J. Stanton spent last summer in
Venezuela working for  Socony-Vacuum.
He is now married and studying at Har-
vard on a National Science Foundation
Fellowship.

Thomas R. Slodowski is a graduate as-
sistant in geology at Princeton University.

Theadore D. Sheldan is a geologist with
the Seaboard Oil Company of Delaware,
in Los Angeles,

Robert H. Morrison, MS., is working
for the Shell 0il Company in Albuquer-
que, New Mexico.

ENGINEERS

Phoenix

AEC ENGINEERING
AND CONSTRUCTION COMPANY

STEAM POWER PLANTS .« PROCESS PIPING
MECHANICAL EQUIPMENT INSTALLATIONS

Merrill Berkley

CONTRACTORS « DESIGNERS

LOS ANGELES
NOrmandy 3-8291
Rebt. M, Heidenreich

Las Vegas

Oil Properties Consultants, Inc.

upon to solve every concevable type ot tempera-
ture, hunudity and air conditioning control problem.
Their mteresting work takes them into industnal,
business. educational, large residential, public and
institutional buildings ol all sizes and types. No
wonder Johnzon Control is first choice in outstand-
ing buildings . . .

N 6MPANY, Milwauhee 2, Wiscunsm

JOHNSON eﬂ&thmafm .%ntﬁoﬁa&ﬂe

‘ NﬂFACTGQtNG 1 PI.ANN!NG NS‘I’AI-H”G ’

everywherel JOHNSON SERVICE |

anel cder Q?mzké{m&uy CONTROI.'

SINCE 1
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Complete Petroleum and Production
Engineering Service
Subsurface Geology % Micropaleontology

Reservoir Mechanics
Secondary Recovery and Evaluation

Registered Engineers

Petroleum Engineering

Associates, Inc.
Complete Laboratory Service
Core-Analysis L PVT ®
Florent H. Bailly, 27

709-711 South Fair Oaks Avenue
Pasadena 2, California

Fractional Analysis

René Engel, Ph.D, "33
SYcamore 3-1156
RYan 1-8141
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NO “ROBOT ENGINEERS™ AT REPUBLIC AVIATION

EMPHASIS ON THE INDIVIDUAL . . .
CHALLENGE AND DIVERSITY OF ASSIGNMENTS
BRING OUT THE CREATIVE SIDE OF THE ENGINEER

You’re looking at what might be called “a meeting of the minds” at
Republic Aviation — a frequent occurrence in our modern plant at
Farmingdale, Long Island.

No top-level conference...it’s typical of the interchange of ideas, the
freedom of expression emphasized at Republic.

For the Republic engineer is not...and never has been...a robot in his
thinking or way of working. We consider him a creative engineer. We give
him the challenge of stimulating assignments in advanced design, the
leadership of top men to learn from, and strong incentive and rewards
for his efforts.

This is the approach to engineering that Republic has successfully followed
for over 22 years, and it has paid off for everyone concerned. It has made
us a leader and top producer in the aircraft industry. It has provided
stability, genuine opportunity, and top salaries for our engineers.

Yes, there’s room to grow at Republic for men who have what it takes to
keep up with our pace.

And, you'll enjoy the good living on Long Island, Playground of the East,
with its year-round sports facilities ~— ranging from tennis to sailing to
skiing. New York City, with its unparalleled cultural and entertainment
facilities, is less than an hour’s leisurely drive.

For further information concerning our training programs, which prepare
graduate engineers for positions in aircraft engineering or manufacturing
supervision, please write directly ta your special Republic representative,
Mr. Charles ]. Ketson, Emplayment Manager.

REPUBLIC

AVEATKON COREPORATKON
FARMINGDALE, LONG ISLAND, NEW YORK

MARCH, 1954

Flying fuel jig developed in Repub-
lic’s laboratories to simulate actual
conditions of in-flight refueling.

Analogue computer at Republic simu-
lates flight conditions mathematically,
materially shortens flight test period.

Republic’s F-84F Thunderstreak, swept-
wing fighter-bomber, whose performance
far exceeds that of all previous types.




SEVENTEENTH ANNUAL ALUMNI SEMINAR -

8:30-9:15 A.M.—REGISTRATION
Dabney Hall of the Humanities

MORNING PROGRAM

9:30-10:20 A.M.

Your chioice of the following:
A. FALLING APPLES TO SPLITTING ATOMS
Thomas M. Smith. Assistant Professor of the History of Science

Five hundred years ago most educaied people accepted the
philosophical view that the earth was at the center of the uni-
verse and that all malter was constituted of four hasic elements,
Today. few people seriously question the Newtonian view of the
werld established by science. Professor Smith will discuss the
change in view that ovcurred and ask how hnal it is,
B. ANALOGING THE EARTHQUAKE
George W. Housner. "34, Professor of Civil Engineering and
Applied Mechanics

The use of computers continnes its growth in the engineering
field with an interesting application in studying the effects ol
carthquakes. Replacing the costly and unreliable results obtained
by shaking machines and models, the computer now makes it
possible to evaluate a strueture’s motions under major earthquake
conditions. The empirical equations developed and the range
of application will be diseussed from the structural designer’s

view,

10:20-10:50 A.M. COFFEE TIME
10:50-11:40 AM.

Your choice of the following:
A. ALL FLESH IS GRASS
A. W. Galston. -Assvciuie Professor of Biology

The. green plant stands between man and oblivion because of
it=_unigque ability to store radiant energy released in the sun’s
thermonuclear conversion of hydrogen to helium. Qur knowledge
ot the mechanisms of photosynthesis is inereasing rapidly, pro-
viding hope that we shall ope day. utilizing anificial photosyn-
thetic devices, equal or even surpass the green plant’s efficiency.
Dr. Galston will diseuss current developments in this field.
B. THE WHYS OF TRANSISTORS
William Shockley 32, Visiting Professor of Physics, Co-Super-
visor. Solid Swate Physics Group, Bell Telephaone Laboratories

Certain electron characteristics of semi-conductors have led to
the development of the modern point-contact transistor. The
effectiveness of these transistors depends upon minute concen-
trations of controlled imperfections in otherwise perfect erystals.
BPr. Shockley  will  discuss the present status of transister
development.
11:55 A.M.-12:45 P.M.

Your. choice of the {ollowing:
A. EUROPE LOOKS EAST AND WEST
George K. Tanham. Assistant Professor of History

The attitudes of Western Eunrope toward the U. 8. and the
UU.S.5.R. are chiet concerns 1o the Free World, Many ‘iew-
pomnts have been expreszed on this subject, but none are more
interesting or provocative than those reported Irom “hrst-hand”
information.  Dr. Tanham has made three extensive tours of
Western Furope the first with General Patton’s Armored Divi-
stonn during World War 1l; the second on a Belgian-American
Foundatian =cholarship: and the third on a1 Ford Foundation
scholarship last year.
B. MOLECULAR DISEASES
Linus Pauling. *25. Chairnian. Division of Chemistry and Chemica
Engineering

Dr. Pauling and hs coworkers have recently discoiered that
malformed protein molecules are the cause of certain types of
hereditary anemis. He will discuss the present knowledge of the
nature of the abnormal molecules and the molecular diseases.
as well as the clectrophoretic and other techniques used in the
work,
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SATURDAY, APRIL 3, 1934

1:00-2:00 P.M. LUNCH—STUDENT HQUSES
AFTERNOON PROGRAM
2:30-3:20 P.M.

Your choice of the following:

A. THE SELECTION AND PURCHASE OF GEM STONES
or What to do Until the Appraiser Arrives

Richard H. Jahns. '35, Professor of Geology

What makes a gem valuable? Is the price an index of its true
worth? Is it “the real thing.” or is it glass or some other sub-
stitute?  Is it natural. synthetic, or “reconstituted™? These and
other questions will be discussed by Dr. Jahns, who also will
describe the conditions under which erystals of gem quality are
formed in nature or in the lahboratory.

B. ODDITY TO QUANTITY
William H. Corcoran, *#1. Associate Professor of Chemical
Engineering

Plasma extenders, or less accurately, blood substitutes, ure of
vital importance in war or peace. Today they have assumed major
roles in planning against atomic disasters. Dextran is one of the
plasma extenders in a group including oxypolygelatin, polyvinyl-
pyrolhidone, and gelatin. Dr. Corcoran has had considerable ex-
perience in bringing the production of these substances into
commercial gquantity. He will show the contribution of the chemi
cal engineer in this most important work.
3:30-4:20 P.M.

Your choice of the tollowing:

A. DESERT FLOWERS
Fritz Went. Professor of Plunt Physiology

It is difficult to realize that plants actually survive in the deseri
where existence is subjected to known terrific environmental
change. Color slides will be shown depicting recognizable effects
of variations in temperature. rainfall. and soil salinity on the
amazing and colorful “belly” plants. Because these plants adapt
themselves 1o sudden and severe changes so nicely and effectively,
their life history provides a basis for discussing some problems of
evolution.

B. SCIENCE OF CHOICE
H. Fredric Bohnenblust. Professor of Mathematics

“Operations Research” and the “Theory of Optimum Probabil-
ity are terms of growing familiarity in the engineering field. The
progression of logistics from the simple theories of winning games
or making maneuvers 1o a fascinating, complicated art has heen
achieved by the increasing use of mathematics. Dr. Bohnenblust
will deseribe this progress and the mathematical tools used.
4:30-6:30 P.M,

Relax and meet your friends at the Elks Club, 400 West Colo-
vrado Street, Pasadena. The newly decorated dining room and
bar are available.

EVENING PROGRAM
6:30 P.M.—DINNER
Elks Club--400 West Colorade Street, Pasadena
Dress—Informal for men and women
AFTER DINNER
Iroductions—Gerald P. Koster. President. Alumni  Association
Remarks by Dr. Lee 4. DuBridge. President. Californin Institute
of Technology

THE OBLIGATION OF THE NORMAL CITIZEN TO
UNDERSTAND THE WORKINGS OF HIS
GOVERNMENT

Lian Kimball. President. derojet Generol Corporation .+~

Southern California is fortunate to have a resident and husiness
exceuiive who has dedicated a number of years of his career to
governmental service. Mr. Kimball recently resigned his post as

Secretary of Navy to devete all his time to industry. His ohserva-

tion of people’s attitudes inside and outside government should

prove thought-provoking to every “normal eitizen.”

ENGINEERING AND SCIENCE



William R. Parlett, Gornell ‘48, Sets Sights

BILL PARLETT has lcarned that
helpful engineering suggestions
Ppromote good customer relations.

on Executive Sales Job

R N R e

“Within the next ten years™, says William R. Parlett, young
Worthington Sales Engineer, ‘‘many of the officers of the
corporation, district office sales managers and top salesmen
will be retired.

“Appreciating the fact that someone must fill these jobs,
our management is striving to develop capable leadership
among the younger men of the corporation.

“As a prospective Worthington Sales Engineer, I received
several months of classroom instruction by works managers,
top sales personnel and application engincers at all of the
Worthington plants. The background | obtained was a sound
basis for further development and learning gained in one of

FOR ADDITIONAL INFORMATION, see your College
Placement Bureau or write to the Personnel and Training
Department, Worthington Corporation, Harrison, N. J.

MARCH, 1954

the product sales divisions and then in a district sales office.
After obtaining sufficient product knowledge and sales training,
I was ready to sell directly to industry. As more important
sales assignments are available, ] feel I will progress in propor-

tion to my own development and sales performance.

"As a Worthington salesman ] contact a class of trade with
which it is a pleasure to do business. The company’s reputation
is 4 key to a welcome reception by my customers,

“1 bave found that with Worthington you have job satisfac-
tion, adequate compensation, and unlimited opportunity.”

When you're thinking of a good job, think Aigh—think
Waorthington. 24

o ———
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Baseball
March 12, 4:15 p.m.
LaYerne at Caitech
March 24, 1:00 p.m.
L.A. State at Crystal
Springs
March 26, 3:00 p.m.

March 29, 3:00 p.m.
Caltech at Whittier

March 31, 4:15 p.m.
L.A. State ai Caltech

April 3, 2:15 p.m.
Caltech at Redlands

April 7, 4:15 p.m.

ALUMNL ACTIVITIES

March 16 Dinner Meeting Nazarenes af Caltech
April 3 Alumni Seminar Day Track
i March 12, 4:00 p.m.
June 9 Annual Meeting Occidental at Caltech
April 2, 4:00 p.m.
June 26 Annual Picnic Whittier ot Caltech

CALTECH CALENDAR

ATHLETIC SCHEDULE

Caltech ot Cal Poly {SD}

April 6, 4:30 p.m.

April 2, 1:30 p.m.

March, 1954

DEMONSTRATION
Tennis LECTURES

Mareh 13, 1:30 p.m.

Rediands at Caltech Friday Evenings

April 3, 1:30 p.m. 7:30 p.m. — 201 Bridge
Llong Beach State of lang
Beach
Swimming March 12—"'The Manvufacture af
March 12, 7:30 p.m. Penicillin,”” by Profes-

Relays at Rediands sor W. H. Corcaraon

April 2, 4:00 p.m.

Caltech at Campton

Aprit 2 — "Flood Preventian
East L.A.J.C. ot Caltech Through Better Yege-

tatian,”’ by Dr. Henry

Golf
March 12, 1:30 p.m. Helimers.
Glendoie J.C. at Brookside
h : .m. A .
Morch 22.1:3C pom April 9 — “'Chromatographic An.

U.C.LLA. ai Brentwood N
alysis of Notural Pro-

ducts,”’ by Dr. Walter
A. Schroeder.

Long Beach State ot
Meadawlark

ALLEN MACHINE & TOOL CO.

Designers and Builders of Special Machinery and Tools
Also General Machine Work
13409 S. Alameda Street Compton, California
Phones: NEvada 6-1219 — NEwmark 5-8141

LABORATORY
COLOR FILM PROCESSING » COLOR PRINTS « PHOTO CHEMICALS

"I,{ RALPH B. ATKINSON '30—7273 SANTA MONICA BLVD , HOLLYWOOD <6, CALIF.

DAMES & MOORE
Trent R. Dames '33 William W. Moore ’33
Soil Mechanics investigations

General Offices: 816 West Fifth Street, Los Angeles 17
Regional Offices in Los Angeles San Francisco
Portland Seattle Salt Lake City New York London

Life Insurance Annuities Estate Planning

HAROLD O. GRONDAHL
NEW YORK LIFE INSURANCE COMPANY

234 E. Colorado Street Pasadena 1, Calif.
SYcamore 2-7141 Res.: SY. 3-5514 RYan 1-8431

OLNEY BROTHERS
RUG AND FURNITURE CLEANING

ORIENTAL RUG EXPERTS

312 N. Foothill Blvd. Pasadena 8, Calif.
SYcamore 3-0734

?«Ma 7M40F PASADENA

455 EL DORADO, PASADENA 5, CALIFORNIA

SMITH-EMERY COMPANY

since 1910

Chemists-Engineers
Chemical and Physical Testing Laboratories

781 E. Washington Blvd. Los Angeles 21, California
Member American Council of Commercial Laboratories

“Laborataries; Inc.  (onsultation

TR“ ESDAIL C.E.P. Jeffreys,
Ph.D.

Technical Director

Research

Wrife for Brochure-4101 K. Figuera 5. Analyses

Los Angeles 65, Cali .- :CApitof AT48 Testing Charter Member

"CHEMISTS - BACTERIOLOGISTS « ENGINEERS Accl

UNITED
GEOPHYSICAL COMPANY

SEISMIC & GRAVITY EXPLORATION SERVICE
P.0. Box M—1200 South Marengo Ave., Pasadena 15, Calif.

TECHNICAL BOOKS

Mathematics »  Physics ¢ Electronics « Chemisiry

695 E. Coiorado
Paosadena

sY. 3-1171
RY. 1-6669

Books +  Stationery + Office Supplies and Furniture
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PHOTOGRAPHY AT WORK— No. 8 in a Kodak Series

Photography
shows prospects

how their new service stations are
going to look and operate

Alemite sets up scale models of their
service station equipment on the customer’s own floor plan—photographs them—
and portrays the new custom-built station ready for action

SALESL\-IEN don’t just pull lube racks, grease pumps
and other service station equipment out of a sam-
ple case. They're far too big—far too bulky. Besides,
final location and arrangement count heavily in how
well they are going to work out.

The Alemite Division of Stewart-Warner solves the
problem with photography. Prospects see new service
station equipmentvirtuallyrightin their own premises.

It works this way. The salesman sends in a rough
sketch of the space available, with windows and
columns marked. Experts fit exact replicas of racks,
lifts, and other equipment to the plan, then put the
camera to work. The customer pictures his new sta-
tion—modern, efficient, handsome—and the sale is
well on its way. It’s an idea for any company with

bulky products to sell. Photography is a great sales-
man for any business, large or small. And it’s very
much more. It works in all kinds of ways to save time,
cut costs, reduce error and improve production,

Graduates in the physical sciences and in engi-
neering find photography an increasingly valuable
tool in their new occupations. Its expanding use
has also created many challenging opportunities at
Kodak, especially in the development of large-scale
chemical processes and the design of complex pre-
cision mechanical-electronic equipment. Whether
you are a recent graduate or a qualified returning
service man, if you are interested in these opportuni-
ties, write to Business & Technical Personnel Dept.,
Eastman Kodak Company, Rochester 4, N.Y.

Eastman Kodak Company, Rochester 4, N.Y.
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10 GENERAL ELECTRIC PROGRAMS
FOR COLLEGE GRADUATES

Career opportunities with a bright future await the college graduate who
joins General Electric. To help him toward early success, G.E. offers these
ten programs—each including both challenging work assignments and

broadening classroom studies.

If you are interested in building a career with General Electric, consult
your placement officer for the date of the next visit of the G-E representative
on your campus. Meanwhile, for further information on the career programs
described here, write: College Editor, Dept. 2-123, General Electric Co.,

Schenectady, N. Y.

R -
ENGINEERING PROGRAM

This program gives engineers a sound foundation for
professional careers—in research, development, design,
manufacturing, application, sales, installation and serv-
ice, or advertising.

MANUFACTURING TRAINING

Open to technical and some non-technical graduates,
this three-year program provides leadership training in
manufacturing supervision, manufacturing engineering,
purchasing, production control, or plant engineering.

b

PHYSICS PROGRAM

For Bachelor and Master graduates, this program
gives industrial training and orientation in many fields
of physics at G.E.—and offers great diversity in place-
ment openings.

P i bh

Open to chemists, metallurgists, chemical, ceramic, and
metallurgical engineers at BS and MS level. Assign-
ments extend from process development to plant liaison

~from research and development to sale of process
mstruments.

R e e

ATOMIC “TEST”

Open to science and engineering graduates, this pro-
gram is conducted in the Hanford Atomic Products
Operation at Richland, Washington to train men for
positions in the atomic energy field.

CHEMICAL AND METALLURGICAL PROGRAM

APPARATUS SALES ENGINEERING

Offered to men who have completed the Engineering
Program, this program develops young men who can
combine engineering knowledge with sales contact to
sell G-E industrial products.

BUSINESS TRAINING COURSE

BTC’s purpose is to develop business administration,
economics, liberal arts, and other graduates in account-
ing and related studies for leadership in G.E.’s financial
activities and other activities which require business
training.

MARKETING TRAINING

Open to MBA graduates, and to young men who have
shown special ability in marketing, this program de-
velops men for future managerial positions through
training in all seven primary functions of marketing.

SR

EMPLOYEE & PLANT
COMMUNITY RELATIONS TRAINING

Open to technical and non-technical graduates, this
leadership training program provides assignments in
engineering, manufacturing, marketing, finance, and
employee and plant community relations.

ADVERTISING TRAINING COURSE

This program combines on-the-job training with in-
tegrated classwork courses and offers the opportunity
to learn all aspects of industrial advertising, sales
promotion, and public relations.

GENERAL 3 ELECTRIC



