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In choosing your career...consider United States Steel

Molten iron runs white hot from a huge
ladle intd an open hearth furnace for con-
version into steel. The quality of this steel
is the responsibility of this engineer, He
zlsn assists in coordinating open hearth
operations and incoming raw materials
and plans improvemenis in methods. This
is a typical example of one of the many
oppertunities for: enginesring graduates
at United States Steel,

... the leader in the one industry that’s truly basic!

T has been said: “United States Steel is

the industrial farmly that serves the nation
and the world.” For in our homes and fac-
tories . . . in commtunications . . . in transpor-
tation—steel is basic.

This means that in the complex and rami-
fied organization which constitutes United
States Steel, unlimited opportunities are pre-
setited to the college graduate—whether his
preference is engineering, administrative
work, or any of a score or more of other
activities in this highly diversified industry.

In the final analysis, United States Steel is
men . . . men of high caliber, exceptional
ability, broad vision and complete dedication.
Traditionally, United States Steel looks to
its young men of today to become its leaders
of tomorrow.

For complete information on the oppor-
tunities available at United States Steel for
young men of ambition and foresight, send
for a copy of our free book—Pdaths of Oppor-
tunity. Doing so may very well be the begin-
ning of a successful and rewarding career for
you at United States Steel.

e e e e e e
| United States Steel Corporation, Personnel Division
| 525 Witliam Penin Place, Pittsburgh 30, Pa.

Please send me  free copy of your book, “Paths of Opportunity.”

Address ..................



THE LOCKHEED MISSILE SYSTEMS

l Advanced Study Program for

M.S. and Ph.D. DEGREES

in science and engineering

University of California at Los Angeles « University of Southern California
University of California at Berkeley « Stanford University

The Graduate Study Council offers an Advanced Study Program to enable
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the
participants are employed in their chosen fields of research and development
at Lockheed Missile Systems while concurrently pursuing graduate study.

Eligible students must he U.S. citizens holding M.S. or B.S. degrees
in fields of Engineering, Mathematics and Science applicable to missile
systems research and development.

Students are invited to contact their Placement Officer for additional information
or write:

(

COLLEGE RELATIONS DIRECTOR

Z
ﬂ(// MISSILE SYSTEMS
A DIVISION OF L.LOCKHEED AIRCRAFT CORPORATION

PALO ALTO « SUNNYVALE ¢ VAN NUYS ¢ CALIFORNIA




In the circuit shown determine
the voltage appearing across
the 3 mxcrofarad capucitor.

. Assume ﬂwt ihe circuit has

Gerdld Maley tells what it's

like to be...
being. ..
merit Engineer with 1BM.

¥*SOLUTION
The voitage actoss the 3 iif capacitor is
£7 volis. This answer fiiay bie verified as
follows:
Since the voltage acrass the 91 ohwire-
sistor is 91 volts in the steady state, then
Ei 4 E3 = 100 or E{ = i00-E3 (1)
&nd Ea4-E; =91 or E2 = 91 -E3 @
let Qi=11Ti=CiEi
let Q2= i2Te=Coba
then 03 = 11TiHi2T2 or CsEz = (B
C1E34-CoFs

By substitiiting in eqitation (3) the expres-
sionis for Ej arid Ez given in equatians 1)
and (2), we have:

CaEs = Cy (100 -Ex)+-C (91 -Eq)

. Substituting all knowdi veliies i this

equation gives:
(3 x 13-6) Ez = (1x 10-6) (100-Ex)4
(2 x 18-8) (91 -E3)

Dividing by 10-6
3E3 = 100 -Es+-2 (91 E3)
6E3 =282
Ez = 47 volts Atiswer
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FIGURING OUT A CAREER?

Selectmg a career can be puzzling, too.
Here’s how Gerald Maley found the solution
to his career problem at IBM:

“What sold me on IBM,” says Jerry, “was
their approach to engineering. I’ d expected
rooms full of engineers at desks. Instead, I
found all the friendly informality of my col-
]ege lab.” Starting as a Technical Engineer
in Product Development, Jerry learned a
great deal about electronic computers in a
very short time. He was promoted to Asso-
ciate Engmeer after 18 months. Be(entlv
he was made Project Engineer, supervising
the development of magnetic cores. “In

computer work,” he says, “you can actually
see electronics at work. This is not the case
with all such equipment today. In this new
field, you can be an 1mportant contributor
in a very short time.”

* * * *

‘There are many excellent opportunities for

well-qualified engineers, physicists and
mathematicians in IBM Research, Develop-
ment and Manufacturing Engineering. Why
not ask your College Placement Director
when IBM will next interview on your
campus? Or, for information about how
your degree will fit you for an IBM career,

Mr. R. A. Whitehorne
IBM Corp., Dept. 851

JUST WRITE TO:

580 Madison Avenue

New York 22, N. Y,

g . DATA PROCESSING

INTERNATIONAL ELECTRIC TYPEWRITERS
ool N ‘i d MILITARY PRODUCTS
ggi[PN‘OERS:TD;IOASHINES SPECIAL ENGINEERING PRODUCTS

SUPPLIES
TIME EQUIPMENT
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IN THIS ISSUE

ON our cover this month is the
Throop Club Eiffel Tower, huilt fer
this year’s Interhouse Dance. The
tower stayed up, a graceful addition
to the campus. until it was finally
sold this month to the Moulin Rouge
nightelub in Hollywood.

The silver tower was 36 ft. high
{and would have been even higher if
the Pasadena Building Department
didn’t have a height limit for this
area). It took about 600 man-hours
of labor, cost $350, and was built to
scale—from an old Life photograph.

The FEiffel Tower was the most
memorable thing about the Inter-
house Dance this fall, and there is
another view of it onlpage 39—where
you will find pictures of some of the
other memorable student events of

the First Term, 1957-58.

“AN AMERICAN GENETICIST in the
USSR.” on page 27 of this issue, has
been adapted from a Friday Evening
Demonstration Lecture given by Nor-
man H. Horowitz. professor of hiol-
ogy. on Novemher 1.
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howard hughes
felilowships

Ten awards are open to candidates inter-
ested in studies ]cading to a Doctor of
Philosophy or Doctor of Engineering
degree or in conducting post-doctoral
research.

Each Fellowship provides a cash award
of not less than $2000...a minimum
salary of $2500 for summer or part-time
work . .. up to $1500 for tuition, books,
and rescarch expenses...and moving
and transportation costs. Eligibilicy is
based on the completion of one year of
graduate work in physics or engineering,
and qualification for graduate standing at
California Institute of Technology, Uni-
versity of California (Berkeley), or Stan-
ford University. Application closing date:
January 15, 1958.

master of science
fellowships

One hundred awards are open to partici~
pants who will complete courses leading
to the Master of Science degree within 2
academic years. Tuition, admission fee,
and books will be provided. During the
summer and part-time during the aca-
demic year they will have the oppor-
tunity to work with experienced Hughes
scientists and engineers, while receiving
salaries based upon their ability and
technical experience.

Applicant must receive his B.S. degree
during the coming year in ‘Aeronautical
Engineering, Electrical Engineering, Me-
chanical Engineering, or Physics. Partici-
pant may request his graduate school
from the following six institutions: Uni-
versity of Southern Californta, UCLA,
Stanford University, University of Ari-
zona, Purdue University, or West Vir-
ginia University.

Write, specifying appropriate fellowship, to:

Office of Advanced Studies

|

 HUGHES

r
|
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RESEARCH AND DEVELOPMENT
LABORATORIES

Hughes Aircraft Co., Culver City, Calif.
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MARS outstanding desigh SERIES

man and motion:

The wonders of the future are still little whispers
in men’s minds, or maybe — like Detroit Designer
Norman James’ magnetlcally suspended inter-city train
— adrawing on a piece of paper. Traveling in a vacuum
in an air-tight tube, it floats in space, held by a system
of magnets bu11t into cars and tunnel. Propelled elec-
trically by “rolled-out” motor, train acts as rotor,
tunnel roof as stator. Converter aboard train changes
light projected through windows into electrical energy.

No one knows which ideas will flower into reality.

But it will be important in the future, as it is fow; to’

use the best of tools when pencil and paper translate
a dream into a project. And then, as now, there will be
no finer tool than Mars—sketch to working drawing.

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

The 2886 Mars-lumegraph drawing pencil, 19
degrees, EXEXB 1a 9H. The 1001 Mars-Technico
push-button lead holder. 1904 Mars-Llumograph
tmporied leads, 18 degrees, EXB to $H. Mars-
Lumochrom colored drofling pencil, 24 calors.

J.S.| §|TAEDTLER,INC.

HACKENSACK, NEW JERSEY:

= -26184 ST S e bR B 1 L ol AL O : =g B

— LUMOCHROM.

at all good engineering and drawing material suppliers

m GERMANY

BOOKS

AIR POLLUTION HANDBOOK

Edited by Paul L. Magill,
Francis R, Holden, and
Charles Ackley

McGraw-Hill, N. Y. $15
Reviewed by A. J. Huagen-Smit

Professor of Bio-organic Chemistry

Tuis #HanpBoOK discusses differ-
ent phases of air pollution in 15
separate sections. The engiheering
and control sections contain a re-
view of sources of emission, proc-
esses and equipment for control,
sampling and test methods, and legal
aspects of air pollittion. The more
research-minded can find in the chap-
ters devoted to chemistry, physics
and meteorology a useful guide to
the literatiire. The objectionable fea-
tures of air pollution are described
in the sections on epidemiology, ani-
mals, plants, and visibility. The last
section consists of a table of con-
version factors badly needed in a
field dominated by grains, barrels,
and mesalliances of decimal and duo-
decimal systemns,

Diverse disciplines

It is a difficult task for the editors
to assemble a group of papers from
such widely diverse disciplines in
one book and still keep a balanced
treatment of the many aspects of air
pollution. Faced with such a prob-
lem, contributors should be awire
of why a book like this is bought,
and by whom. The air pollution sci-
entist is hardly expected to turn to
d general compilation of 4 handbook
to learn about his specialty.

Prospective readers

I believe that a book of this kind
is most useful to workers in areas
where no extensive library is avail-
able. Especially useful to them
wotld be detailed descriptions of a
number of key air pollution methods
which can be followed iri the labora-
tory or in the field.

Following this reasoning, we come
to the conclusion that the engineer-

CONTINUED ON PAGE 12



Build Your Future With Norton

i ol

Building More Space for Abrasive Storage

Norton is a successful, long-estab-
lished company with a history of
steady growth — a forward-locking
company planning continued growth.

Since Norton is the kind of com-
pany where people count most, this
spells job apportunities for those who
can and want to grow. In such a
healthy, thriving organization no-
body wants to keep a good man
down — he’s needed!

Three Major Job Factors

Job Security with opportunities for
advancement in manufacturing, re-
search, sales, finance, administration.
Present and Planned Expansion in
every hranch of company activity.

DECEMBER, 1957

s

Preparing the Ground for o New Norton Grinding Wheel Plant, No. 8

Service Building

A Progressive Financial Program
has always been characteristic of
Norton policy. Right now the com-
pany is spending $12 million for new
plants and additional improvements,

Let’s Get Acquainted

What is most important, you will
like “Norton people.” The brochure,
“Your Future with Norton” tells you
a good deal more
of the things you’ll
want to know. It
describes Norton
products and their
uses. It charts the
Norton organiza-
tion on a world

Going Up — the Steel Structure for the New Engineering and

Almost Completed ~— a Modern Norton Refractories Plant

map. It tells you about this com-
pany’s employment benefits, includ-
ing paid vacations, military leave, re-
tirement, family health service and
recreational facilities. Write Director
of Personnel, NorTON COMPANY,
Worcester 6, Massachusetts.

ANORTONY)

ABRASIVES
Glaking betfer products. .. fo make your products betfer

NORTON PRODUCTS

Abrasives « Grinding Wheels ¢ Grinding Machines
High-Temperature Refractories e Electrochemigals
) Atomic Products

BEHR-MANNING DIVISION

Coated Abrosives * Sharpening Stonas
Pressure-Sensitive Tapes




The never-ending search for oil takes men to
strange places—even to ocean floors.

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

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

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

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

For mote information about your opportunity
with the world’s most experieniced oil company,
see yolir College Placement Officer.

SOCONY MOBIL OIL CO., INC.

NEW YORK 17, N.Y.

Leader in lubrication for 91 years
AFFILIATES:

Gerneral Petrolevi Corp., Los Angeles 54, California
Magnolia Petroleim Company, Dallas 21, Texas
Mobil Oil of Canadad Ltd., Calgdry, Alberta, Canada

Mobil Overseas Oil Company, New York 17, N. Y.

Mobil Producing Conmipany, Billings, Montand
Socony Mobil Qil Company de Venezuela
and other foreign producing companies

8 ENGINEERING AND SCIENCE
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A good

combination

is hard to beat

A thousand products

So is the future of the man who charts his
coursc wisely. Choose a company that offers
you the combination of opportunities so
necessary to your professional growth. At
Bendix you will find such a combination—a
tradition of achievement and continued
growth spanning more than three decades, a
forward-thinking management team that is
truly “engineering minded”, unexcelled facil-
ities, a diversity of products serving every
basic industry. Engineering is a key factor in
the company’s operations. Bendix has a con-
tinuous need for the best engineering talent
available,

Bendix has long adhered to a policy of
advancement from within. Of the nine new
divisions added during the past seven years,
all have heen staffed from within. With a
diversity of products and engineering oppor-
tunities at hand, you may assure your future
at one of twenty-four Bendix divisions located
throughout the country, working in the field
of your choice.

Bendix has need of men of talent in such
fields as Electronics, Electromechanics, Ultra-
sonics, Systems, Computers, Automation and
Controls, Radar, Nucleonics, Combustion,
Air Navigation, Hydraulics, Instrumentation,
Propulsion, Metallurgy, Communications,
Carburetion, Solid State Physics, Aerophysics
and Structures. ‘

Check with the placement director for
information regarding Bendix opportunities
and interview dates. Or write to Dr. Gerald
A. Rosselot, Director of University and
Scientific Relations, Bendix Aviation Corpo-
ration, 1107 Fisher Building, Detroit 2,
Michigan.

‘Zﬂdﬂ'/ a million ideas

AVIATION CORPORATION
Fisher Bldg., Detroit 2, Mich.
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At Sylvania a2 man may choose from 67 plants and laboratories doing
research, development and production throughout the broad spectrum
of activities in the electrical-electronics industry.

Graduates will find tough, but challenging, problems waiting for
them in these laboratories and plants. (We make no bones aboiut the
diffieulty of the work — it will tax your every skill.) But hard work has
many compensations at Sylvania— where 75% of the facilities have
been completed in the last 6 years-—where eqiiipment is the latest—
where your associates are men of stature and reputation —and above
all, where the atmosphere is one of freedom and accomplishment.

And, at Sylvania, personal recognition and reward are realities. In
simple words, a Sylvania man goes as far as his own abilities take him
in: Electrical Engineering (Radio-Electronies-Communications- Tllum-
ination) — Mechanical Engineering — Chemical Engineering — Chem-
istry (Physical-Analytical-Inorganic) — Metallurgy — Metallurgieal
Engineering —Physics — Indiistrial Engineering —Mathematies — Cer-
amies — Ceramic Engineering — Glass Technology.

Salaries are excellent, and comprehensive benefits ineliade edueational
assistance plans. To learn more abotit these nationwide opportunities,
see your college placenient officer, or write us for a copy of “Today &
Tomorrow with Sylvania.”

¥ SYLVANIA ¥

SYLVANIA ELECTRIC PRODUCTS INC.
1740 BROADWAY, NEW YORK 19, NEW YORK

LIGHTING . TELEVISION-RADIO € ELECTRONICS
PHOTOGRAPHY ¢ ATOMIC ENERGY # CHEMO-METALLURGY

ENGINEERING AMND SCIENCE



GRADUATE STUDENT

Write to:
Personnel! Director
Division 1200

. .

alamos

i scientific laboratory

. QOF THE UNIVERSITY OF CALIFORNIA

10 S |

4
/ LOS ALAMOS, NEW MEXICO

DECEMBER, 1957

WHO 1S ELIGIBLE —Summer em-

ployment opportunities at the Los Alamos

Scientific Laboratory are open to graduate
students majoring in various physical sciences,
and undergraduates receiving their degrees
next June, who imtend to continue with ad-
vanced studies.

Selection is made by the Laboratory on a basis
of your record, your experience and interests,
and the recommendations of your professors.
The program provides for well-paid summer
work with renowned scientists in one of the
nation’s most important and best equipped
laboratories.

As a summer employee you will become fa.
miliar with the phases of vital scientific re-
search and development activity related as
closely as possible to your field of interest.
This experience will enable you to appraise
the advantages of a future career al the
Laboratory.

HOW YOU MAY APPLY—Apply
on the application form (available in your place.
ment or department office, or by writing to Los
Alamos immediately) before January 15, 1958,
to allow time for review of your qualifications
and for necessary security clearance, which
may take three or four months to complete.
Employment offersare contingent on the grant.
ing of this clearance by the Atomic Energy
Commission. Transcripts of all graduate and
undergraduate work should be submitted.
Applicants will be notified of the Laboratory’s
decision by April 1, 1958,

TRAVEL EXPENSES PAID
TO AND FROM LOS ALAMOS

Single dormitory quarters are available.

OPPORTUNITIES FOR

Experimental Physicists
Nuclear Physicists
Theoretical Physicists
Mathematicians
Metallurgical Engineers
Chemical Engineers
Andalytical Chemists
Inorganic Chemists
Physical Chemists
Mechanical Engineers
Electrical Engineers (Electronics)

1



Books . . . conmnued

ing or control side could have re-
ceived more than the 106 pages, or
one-sixth of the total, and that theo-
retical matters discussed—especially
the sections on physies and cheinis-
try of the atmosphere—could have
been cut by reference to the avail-
able literature. For example, the
chapter on chemistry soes to great
length to show the importance of
oxides of nitrogen in modern air pol-
lution. The information about the
testing procedures in the analytical
section is so meager that most read-
ers may even remember that much
from their college days.

Dealing with specialists

However, in general the editors
bave done a commendable job, and
where they sometimes failed, they de-
serve more of our sympathy than

criticism in dealing with some 35
specialist contributors,

THE BLUE CHIPS
by Jay Deiss
Simon & Schuster $4.50

Tae BLre CHies is a novel about
big business, and it comes fully
equipped with all the stock items we
have come to expect in this kind of
book. One difference this time is that
the man in the gray flannel suit is a
scientist—Dr. Howell Winslow, a
brilliant young researcher with the
great pharmaceutical firm of Faber-
King.

Dr. Winslow is the very model of
a modern scientist. He has “lean,
strong hands” and “the muscular
discipline of a one-tithe practiced
athlete,” He has “careless blond
hair,” and “eager, idealistic, broad-
ly-placed gray eyes,” along with a
“small, straight nose” and a “de-
termined mouth (which was never-
theless iinsure).”

The unsure, determined moiith is
the tip-off on Dr. Winslow. Will he
pursue his “inner dream™ and stick
with scientific research, or will he
take the administrative opportunity
that is offered him and go out after
the big rmoney?

Dr. Winslow’s choice might be of
more coticerni to the reader if the
doctor——and miost of the other char-
acters in the hook—were human
beings, instead of carbon copies of
other fictional characters,

In the cotirse of telling the story
of Dr. Winslow’s downfall, The Blue
Chips dispenses a good deal of fac-
tual information about both the lah-
oratory and the financial operations
of a big pharmaceutical corporation
—and this has a certain documentary
interest. But The Blue Chips is far
from being that good novel about
science that so manyv people keep

waiting for.

START TODAY TO
PLAN TOMORROW

By knowing about some of the projects underway at the
Babcock & Wilcox Company, an engineer may see his
personal avenues of frowth and advancement. For today
B&W stands poised at a new era of expansion and
development.

Here’s an indication of what's going on at B&W, with
the consequent opportunities that are opening up for
engineers, The Boiler Division is building the world’s
largest steam generator. The Tubular Products Division
recently introduced extruded seamless titanium tubing,
one result of its metallurgical research. The Refractories
Division developed the first refractory concrete that will
withstand temperatures up to 3200 F. The Atomic Energy
Division is under contract by the AEC to design and
build the propulsion unit of the world’s first nuclear-
powered cargo vessel.

These are but a few of the projects — not in the plan.
ning stage, but in the actual design and manufacturing
phases — upon which B&W engineers are now engaged.
The continuing, integrated growth of the company offers
engineers an assured future of leadership.

How is the company doing right now? Let’s look at one
line from the Annual Stockholders’ Report.

CONSOLIDATED STATEMENT OF INCOME

(Statistics Section)
(in thousands of dollars)

1954 1955 1956—UNFILLED ORDERS
$129,464 $213,456 $427,288 (backlog)
‘12

B&W engineers discuss developmerits
if the Universal Pressure Boiler.

Ask your placement officer for a copy of “Opportunities

‘with Babcock & Wilcox” when you arrange your inter-

view with B&W representatives on your campus. Ot
write, The Babcock & Wilcox Company, Student Train-
ing Department, 161 East 42nd Street, New York 17, N. Y.

BABCOC
«WILCOX

ENGINEERING AND SCIENCE
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“They all agree...”

“Since the day we decided to get married, I've been -
doing a lot of thinking about our future. It’s time I
made a choice on a career. I've talked to the Dean of
Engineering, most of my professors, and to some of the
fellows who have graduated, and you know, they all
said the same thing.

“They all agree that the mrcmft and missile industry
holds the best opportunities and the brightest future for
an engineer these days. What they said ‘makes sense,
too, because developments in this field today really give
a fellow an opportunity to make important contribu:
tions on vital projects. '

“Not only that, but the aircraft industry is noted for
its good salaries. Generous benefits, too. And advance-
ment in both salary and position is limited only by how
far I want to go.”

U nlimited opportunities, high salaries, company-paid
benefits unheard of until a few years ago — these
are only a few of the reasons why so many young engi-
neers with a keen eye to the future are choosing the
aircraft industry.

It is only natural that many engineering graduates
should consider joining Northrop Aircraft, Inc., be- o
cause the company shares its many successes with eyery.«#*
member of its engineering and scientific team. Ad-
vanced projects at Northrop are now in production, and
active top-priority projects mean rapid advancement
and success for the individual engineer.

Such projects include the famous Snark SM-62,
world’s first intercontinental guided missile, now being
activated in the first United States Air Force missi
squadron; the USAF.T-38 supersonic twin-jet ad-
vanced trainer; and other important missile and
manned aircraft weapon systems and components.

Engineers in more than thirty categories contribute
to Northrop's success in an ideal environment with the .
latest tools of science, in its new Engineering Science
Center. Here you will work with leading scientists and
engineers who respect, acknowledge, and reward your
individual ideas and abilities.

Why not write us now . . . regardless of your class-at
college. Ask us how you might best gain a career with
Northrop. Write to Manager of Engineering Industrial
Relations, Northrop Division, Northrop Aircraft, Inc.,
1033 East Broadway, Hawthorne, California.

NORTHROP

A Division of Northrop Aircraft, Inc.
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE

DECEMBER, 1957 , 13



Dr. Arne Wikstrom

Pictured zhove is our tiew Research and Development Center now

under constriiction in Wilmington, M chusetts, Scheduled for
completion in early 1958, this ulttamodern laboratory will house
the seientific and technical stuff of the Aveo Researeh and Advanaced
Developrment Division.

Aveo’s new research division now offers unusual and excit-
ing ecareer opportunities for exceptionally qualified and
forward-looking scientists and engineers in siich fields as:

Secience:
Acrodynamics » Electronics + Mathematics - Metaliurgy
Physieal Chemistry « Physics - Thermodynanmics

Engineering:
Aceronavtical « Applied Mechanics - Chemical - Electrical
Heat Transfer » Mechanical - Reliahility + Flight Test

Write to Dr. R. W. Johnston, Scientific and Technical Relations,
Avro Research aond Advonced Development Division,
a0 Bouth nion Streel, Lovwrence, Moszsachusefts,

A SCIENTIST-ENGINEER
SPEAKS ABOUT AVCO

ORE AND MORE it is being appreciated that no sharp border-

line between science and engineering should exist. These
two fields must strongly overlap to bring into being the fullest
creativity of both.

To span the gap between science and engineering is one of the
big problems—it is one which no laboratory can ignore. In this
hosman’s-land there are engineers who are physicists and physi-
cists who are engineers. Avco is encouraging a staff of such men,
men who are highly trained in the sciences but who realize that
the ultimate goal is to apply this knowledge in ways that will
enable mankind to live better in a better world of tomorrow.

Industrial research must rest on the foundation provided by the
creative basic scientist. Yet its end product—new commercial
items; new defense systems and new technigques—comes into
being only through the insight and skill of the creative engineer.

Aveo’s newest division has a climate of ereativity, coupled with
long-range corporate goals. In this atmosphere creative and far-
gighted professional men, whether scientist, engineer or any one
of the infinite number of combinations thereof, will find rewarding
work at the Research and Advanced Development Divigion
of Avco,

(r © Drt. Arne Wikstrom
Special Technical Assistant to the President

Hesearch & Advanced Develypment




1958-1959

The Ramo-Wooldridge Feliowships

for Graduate Study at the

GCalifornia Institute of Technoiogy
or the
Massachusetis Institute of Technology

Leading toward the Ph. D.or Sc. D. degree as offered by each institution

Emphasis in the stady program at the California Institute of
Technology will be on Syszems Engineering, and at the Massachusetts
Institute of Technology on Systems Engineering or Operations Research.

The Ramo-Wooldridge Fellowships have been estab-

lished in recognition of the great scarcity of scientists .

and engincers who have the very special qualificarions
required for work in Systems Engineering and Opera-
tions Research, and of the rapidly increasing national
need for such individuals. Recipients of these Fellow-
ships will have an opportunity to pursue a broad
course of graduate scudy in the fundamental mathe-
marics, physics, and engineering required for careers
in these fields, and will also have an opportunity to
associate and work with experienced engineers
and scientists. ‘

Systems Engineering encompasses difficult advanced

design problems of the type which involve inter-
actions, cornpromises, and a high degree of optimiza-
tion berween portions of complex complete systems.
This includes taking into account the characteristics
of human beings who must operate and otherwise
interact with the systems.

Operations Research involves the application of the
scientific method of approach to complex manage-
ment and operaticnal problems. Important in such ap-
plication is the ability to develop mathematical models
of operational situations and to apply mathematical
tools to the solution of the problems that emerge.

The program for each Fellow covers approximately
a twelve-month period, part of which is spent at The
Ramo-Wooldridge Corporation, and the remainder at
the California Institute of Technology or the Massa-
chusetts Institute of Technology working toward the
Dactor’s degree, or in post-doctoral study. Fellows in
good standing may apply for renewal of the Fellow-
ship for a second year.

eLiciBiLiTY The general requirements for eligibil-
ity are that the candidate be an American citizen who
has completed one or more years of graduate study in
mathematics, engineering or science before July 1958.
The Fellowships will also be open to persons who have
already received a Doctor’s degree and who wish to
undertake an additional year of study focused specifi-
cally on Systems Engineering or Operations Rescarch.

AwARDS The awards for each Fellowship granted
will consist of three portions. The first will be-an
educational grant disbursed through the Institute
artended of not less than $2,000, with possible upward
adjustment for candidates with family responsibilities.
The second portion will be the salary paid to the
Fellow for summer and part-time work at The Ramo-
Wooldridge Corporation. The salary will depend upon
his age and experience and amount of time worked,
but will normally be approximately $2,000. The third
portion will be a grant of $2,100 to the school to cover
tuition and research expenses.

P es e s e s e rar TN E RSt sITSERABREEE VY,

..

APPLICATION PROCEDURE .
For a descriptive booklet and application forms,
write to The Ramo-Wooldridge Fellowship |
Committee, The Ramo-Wooldridge Corporation,
5730 Arbor Vitae Street, Los Angeles 45. Com-
pleted applications together with reference forms
and a transcript of wndergradunate and graduate
conrses and grades must be transmitted to the .
Commiitee not later than January 20, 1958,

B acrsvaney e

PRSI PRINLPPISOTERNI g RNIPIrtIBIRPEDREY

The Ramo-Wooldridge Corporation

573‘0iAﬂBQH VITAE STREET, LOS ANGELES 43, CALIFORNIA L4
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LOS ANGELES TELEPHONE: OREGON 8-0311
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Einst Macﬁa”.@n agsoiutes

“No one is competent to assert things about abso-
lute space and absolute motion : they are pure
matters of thought that cannot be produced in
experience. All our principles of mechanics. as we
have shown in detail, are experienced knowledge
concerning the relative positions and motions of
bodies. They could not be, and were not, admitted

in the areas in which they are now recognized as
valid, without previous testing. No one is war-
ranted in extending these princip]es }Jeyond the
boundaries of experience. In fact, such an exten-
sion is meaning[ess. as no one would possess the
knowledge to make use of it.”

— Die Mechanik in ihrer Entwicklun'g, 1912

THE RAND CORPORATION, SANTA MONICA, (?g&LIF()‘RNIA

A nonprolit organization enguged in research on prol:vlems related te national security akd the public interest
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Let’s face up to the obvious fact that the

Russians are ahead of us.

by W. H. Pickering

HE. SATELLITE PROGRAM has, of course, had a

tremendous amount of publicity in the last few
months, and has become a significant factor in politics,
not only in this country, but in international politics as
well. ‘

let me summarize some of the facls about the IGY
satellite projects. Farly in 1955 the International IGY
group, the CSAGI (Comité Spécial de L’Année Géophy-
sique Internationale) committee, recommended to the
various national committees that a satellite project would
be of scientific value as a part of the 1GY.

In the summer of 1955 the President of the United
States announced that this country would accept the
challenge and fly a satellite during the. IGY period. A
few weeks later the Russians announced that they would
also establish a satellite program. _

I the United States, the President announced that the
program would be established with the assistance of the
Department of Defense and also with the assistance of
the U.S. National Committee for the IGY. The Depart-
ment of Defense was given tlie task of providing the
vehicle for the satellite, the proving ground for firing
the rocket, and support for the observing stations.

The U.S. National Comimittee was given the responsi-
Lility of deciding on the scientific experiments to go in

the satellite, and of seeing that the experiments were built .

So what do we do about 1t?

and ready to fly in the satellite. The Department of De-
fense, in turn, assigned the Naval Research Laboratoery
the overall responsibility of the so-called Vanguard proj-
ect; they were to build the vehicle, accept the scientific
experiments from the .S, National Committee, and fly
these experiments with the help of various other agencies
in the Department of Defense.

{As far as the Russian program is concerned, I am
afraid that we don’t know much about how it is organ-
ized. We had some more or less casual conversation with
the Russian delegates 1o the International Astronautical
Federation in Barcelona in October, and at that time the
Russians merely emphasized that their scientific program
was integrated with their rocket program so as to make
a sensible overall program.)

At various international meetings of the IGY groups,
the U.S. and U.S.5.R. described the scientific experiments
they proposed to do—and ended up with the same gen-
eral classes of experiments. The U.S. provided some
more information about its general program; the U.S.S.R.
was rather vague ahout the details of its rocketry—and,
in fact. of its program in general. In spgaking with some
Russians about this vagueness, | heard the comment that,
in Russia. they don’t feel you should talk about a complex
experiment until you've got it under your belt. They
took this stand on the details of the satellite experiment.

“Satellites” has been adapted from a talk given by Dr. Pickering at Caltech’s YMCA Forum on November 20, 1957..
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The CSAGI requested hoth countries to provide the
expected firing dates for the satellite program, because
observing stations all over the world would want to be
ready for observations. But neither the U.S. nor IL.S.S.R.
ever provided any dates to the CSAGI.

"This brings us to the fall of this vear., when the Rus-
sians put up two satellites. These satellites—-to reiterate
what we all know—were fired on October 4 and Novem-
ber 2, from a point somewhere around the Caspian Sea,
and in a general northeasterly direction. They established
orbits about 65 degrees inclined to the equator. These
orbits were of such a nature that all parts of the world
lying between 65 degrees latitude north and 65 degrees
latitude south at some time or othier would bhe passed
over by the orbit. Therefore, people living between these
latitudes—essentially all of the civilized world—have a
chance to observe or listen to the satellites at some time
or other.

A series of Sputniks

Right after the firing of the first Russian satellite,
Professor A. A. Blagonravoy (who was a US.S.R. dele-
gate of the CSAGI Conference on Rockets and Satellites
in Washington, D.C., at the time) stated that there were
two satellites ready to go. The two which liave been fired
are presumably these two. However, the Russians expect
to fire a series during the IGY period, so we can look for
Sputniks from time to time during the next year. Pro-
fessor Blagonravov said that they would be more or less
evenly spaced during the IGY period but would contain
different experiments and would be different sizes and
shapes.

Of the two objects which have been fired already, the
Russians stated that the first was a satellite which was
separated from its final-stage rocket and which weighed
about 180 pounds. The second object was apparently left
attached to its final-stage rocket. and itz weight was given
at about 1,100 pounds. It is probable that both satellites
used the same final-stage rocket: the difference between
them is just the matter of separating the instrument com-
partment in one case and leaving it attached in the
other.

The U.S. has gone through a lot of self-examination
since the Russian satellites were fired. The President has
stated that the U.S. would attetiipt to Ay a small satellite
in December and the Vanguard satellite in March. The
Army has been asked to modify its Jupiter-C. research
vehicle to launch a satellite in a manuer first proposed
by the Army in its “Project Orbitor” design in 1955.
The Army has stated that this satellite will be launched
sometime after the first of the year.

Like the Vanguard project, the Army program relies
on the cooperation of several agencies. The two prin-
cipal agencies are the Army Ballistic Missile Agency at
Huntsville, Alabama, and the Caltech Jet Propulsion
Laboratory in Pasadena. The Army Ballistic Missile
Agency is responsible for the construction and launching
of the first, or booster, stage.
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The final siage is a single solid-propellant rocket ap-
proximately six inches in diameter and four feet long.
To the front end of this rocket is attached the payload
which has the shape of a cylinder with a conical nose.
The final satellite object will consist of the empty rocket,
weighing about 10 pounds, attached to the payload which
weighs about 20 pounds. _

The scientific package consists of the cosmic ray ex-
periment package developed by the State University of
Towa for the earth satellite program. Adaptation of this
design to fit the Army launching vehicle is being carried
out at the Jet Propulsion Laboratory.

There has been a great deal of speculation of one sort
or another as to what all of this satellite activity means.
I think the first thing that we have to agree on is the
significance of the Russian success in getting these two
objects up. First of all, it probably implies that they
were able to do this with two shots out of two. Of course,
we don’t kriow this for sure, but they stated ahead of
time that there were two objects ready, and there are two
up there. We can therefore conclude that the Russians
are well advanced in the technology of large rockets.

Furthermore, I would conclude that the Russians are
well advanced in the guidance of large rockets, because
if you are going to put up an object into an orbit, you

“don’t just go up there and throw it; you have to throw

it in the right direction. And throwing in the right direc-
tion requires a very precise guidance system.

So. the Russians have obviously solved the problem
of firing Jarge rockets and of guiding large rockets. As
far as their weapon technology is concerned, they are
well ahead of us, because we have not demonstrated any
comparable competence in this courtry.

I will also madke the point that this accomplishment
should dispel any remaining doubts in the minds of peo-
ple in this country that the Russians are a bunch of
peasarts. The Russians have advanced techriological and
seientifie personnel to draw upon for this kind of pro-
aram. and there is no doubt whatever about it.

Could we have done any better?

Of course, we ask oirselves: Could we have done any
hetter in thiz country? Could we have had a satellite up
there? Ore hears all sorts of speculations, but some
things stand out—for example. that the [.S. satellite
ptogram was proceeding at a rate that might not have
been as rapid as one would have liked, but neverthless
was {and is) cupable of meeting its objective: to get up
at least one satellite in the IGY period which extends
through 1958, ,

One can question the wisdom of just letting the pro-
gram amble along at this rate, aud of course one can
ask: Was it really ambling along—or was it doing the
best it could? We know that the Vanguard program has
cosl inereasing amounts of money #s lime went on, o
the total funds now authorized for the program are some-
thing over $100.000,000. With this finding. it is not fair
to say that the program is ambling along; if it hasa’t

EMGINEERING AND SCIEMCE



W. H. Pickering. director of
Caltech’s Jet Propulsion
Laboratory, holding a proto-
type of the cosmic ray in-
strumentation package to
be flown in the Army
satellite which is being
built joinily

by the fet Propulsion Lab-
oratary and the Army
Ballistic Missile Agency.

succeeded in getling satellites up yel. it would appear io
mean that the wrong decision was made when the pro-
gram was slarted.

This program was started with the decision to build
a special Vanguard rocket. The technology of large
rockels is a complicated thing, but, of course, the Naval
Research Laboratory has had a lot of experience; it has
built the Viking, which is a successful research rockei.
Neverthless. ] think one must ask: Was it right 1o stari
two years ago to build what was essentially a new rocket?
Or should one have gone 1o some of the military pro-
grams and said: Is there, anywhere in the military pro-
gram, a rocket or potential rocket which could be used
in this sitnation?

I think one can also comment that it is pretty ohvious
that very few people in this country had any appreciation
of the political significance of the Russian satellite, | am
sure that there were people who wanted the U.S. 1o have
a satellite up there first. On the face of it, however, it
does not appear that the people who are in a position to
make decisions had a real appreciation of the significance
of thiz accamplishment.

I think we have o remember that the proposed U.S.
satellite program was never as ambitious as the Russian
one. We are talking about a satellite that weighs 20

DECEMBER, 1957

pounds, while the Bussians had an instrument compari-

ment of more than 150 pounds. So, this means that the
Russian rocket which was used for launching their satel-
lite must obviously he considerably larger than the
rockets being proposed for the Vanguard, or, for that
matter, for the Army satellite program which will like-
wise faunch a 20-pound satelfite,

It seems to me that what we have seen in recent weeks
in this country is rather a sorry spectacle. There has been
a lot of eriticism of the missile programs, of the inter-
service rivalry, of the various political factors which
have affected technical decisions. But, are we gelting out
of the mess, or are we gelling into it even worse?

There seems to be an unwillingness 1o face up to the
obvious fact that the Russians are ahead of us. Lel’s
admit ihis. They are ahead of us. so what do we do about
it? What we need is strong leadership, good engineering,
good management. We are not asking for a lot of scien-
tific break-throughs. We are asking for good management
and good engiueering on programs which already exist
and are slowly coming to fruition. We must demand an
end of the petty inter-service squabbling which seems to
be still going on, and an end 1o the petty politics which,
even now, slill seems 1o be plaguing the entire missile
program. '

19



A Portfolio of

I11.

/

rve

Ha

by

ts

1

Portra

Faculty

culty,

ond dean of the fu

vsics

professor of ph

st C. Watson,

£

Eurn



Tom Apastol, associate professor of mathematics



2y

i

fessor ol biolo

-

.
-

-
.

o

omy

and astron

Lysres

/

win p

h fello

i34

0f

fames Bonner, pro

1, £enIor red

John Bolto



i
e




Joud appass “uxe g uyaf

as8a

d fos

$

A

(7]()11

A8

o
3
et
=
B

it

1!:73

I

1aus

FUTIBIUIIU






S,
o
b
B,
3
o

der

{ dn

i

7

Ca




Moscow street scene at quitting time. During working hours, streets are almost deserted.

An American Geneticist in the USSR

by Norman H. Horowitz

AST AUGUST 1 had the opportunity, along with
eight other Americans, to visit the Soviet Union as
a guest of the Academy of Sciences of the USSR. The
occasion of this visit was a symposium on the origin of
life, organized by the Russian Academy. The meeting
was sponsored by the International Union of Biochem-
istry, of which the American Society of Biological Chem-
ists is a member organization.

Perhaps related to the fact that our State Department
is currently interested in furthering cultural exchanges
with the Russians, the National Science Foundation
granied a sum of money for the travel of American
participants to the conference. After we arrived in
Moscow we were guests of the Academy, with all of our
expenses paid. The Russians were most generous hosts,
and the friendliness of the Russian people was evident
wherever we went. 1 spent 10 days there—7 days in
Moscow and 3 in Leningrad—and even the souvenirs I
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bought and the long distance call 1 made to my wife
from Leningrad were paid for by the Academy.

One reason T was interested in going to the Soviet
Union was to find out what 1 could ahout the status of
genetics there. Genetics is my special field of interest,
and genetics has been under fire in Russia for some time.
Starting in the middle thirties, there began a series of
more or less officially sponsored attacks on the science
of genetics. In particular, the chromosomal theory of
heredity, the backbone of genetics, was attacked. This
theory is associated with the names of such men as Men-
del, who made the first basic discoveries in genetics,
and T. H. Morgan, who founded the hiology department
at Caltech. Morgan’s students are still teaching at the
Institute—Prof. Alfred H. Sturtevant, for example—so
we have more than a casual interest in the fate of the
chromosome theory. 4

Genetics was criticized in public meetings in Russia
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in the thirties as being a foreign “bourgeois” science,
and it was also criticized for being “objective.” Its
critics inivented a sort of native kind of biology that
had Marxian roots and was “subjective.”

The man who emerged as the leader of this movement
was one T. D. Lysenko, an agriculturist who had made
a reputation in practical farming. He knew little or
nothing about the science of genetics. This was revealed
quite clearly in his speeches and in his writings. In
place of what he termed “Western genetics,” he recom-
mended the adoption of “Michurinism.” Michurin was
a well.known Russian plant breeder, like our Burbank.
who apparently held unscientific views about heredity.

Michurinism, as outlined by Lysenko, is a form of
Lamarckism. Lamarck was a French biologist of the
18th centiiry who proposed as the underlyitig mechanismi
of evolution the theory that characteristics which the
organism acqiiires in its lifetine are transmitted directly
to its offspring, Now, this is a plausible view: if one
wants to explain how evolution takes place, then this idea
is almost the first one that springs to mind. It is an
appealing notion. it is simple, and at one time it was
very respectable. Darwin. for example, was a Lamarck-
ian. The only thing wrong with Lamarckism is that
no convincing evidence has ever been foiund in its favor.
Modern genetics provides no mechanism by means of
which the heredity of a plant or animal can be changed
in an adaptive or a directed way by unse or disuse, or
by crude changes in the environment.

As an example of the sort of evidence that Lyseuko
put forward for this idea, [ can cite his claim to have
changed a species of wheat with 28 chramosomes into
otie with 42 chromosomes hy the simple expedient of
planting it in the autumn instead of the spring. This
result is so unlikely as to immediately raise doubts as
to the genetic purity of Lyvsenko’s starting material.

[t is riot generally realized that & numher of careful

attempts to confirm Lysenko’s results have heen made

in laboratories in Western Furope and in America.
Little or nothing has comie of these.

The climax of the Lysenkoist movement in the Soviet
Union came in 1948 at a meeting of the Lenin Academy
of Agricultural Sciences, where Lysenko made a full-
scale attack on genetics. The Mendelian position was
defended by various Soviet geneticists (and there were
some very good ores in the Soviet Union) but Ly-
senko then revealed that his views had the approval of
the Central Committee of the Communist Party—and
this ended the meeting.

The shocking thing about this to Western scientists
was not o much the views that Lysenio espoused: we
have plenty of ignorance in our owt country, and it is
not hard to find people who ought ta know better sup-
porting views which are scientifically unsupportable. |
have heard of tedchers of science in high scliool. for
example, who don’t accept evohition. The shocking thing
was that Lysenko’s view was adopted as the official
point of view by the government. Eventually, appropri-
ate action was taketi—consisting, among other things, of
the dismissal of geneticists from their posts and the
abolition of the teaching of genetice in Russian schools.

During the past vear there have heen suggestions in
the press that Lysenko has lost favor, and that genetics
is coming back in the USSR. I was interested in find-
ing out whether or not this is true. T can sum up
my impressions by saying that the state of genetics in
the Soviet Union is still not good, although it is not <o
bad as it was six or seven vears ago. Lysenko is still
director of the Institute of Geneticz of the Academy of
Sciences in Moscow. The chair of genetics in the Uni-
versity of Moscow is still vacant. On the other hand. the
workers in Lysenko's institute (I did not meet Lysenko
himself) now accept the basic facts of Mendelian genet-
ies. and they use Mendelian terminology and concepts
in their papers and discussions. But they deny the excep-
tional importance of these concepts: they helieve that

Three participants in the
iriternational symposiim in
Moseow: Prof. M. Florkin
of Licge. Belgium, presidint
of the International Union
of Biochemistry: H. C. Yin
(who got his PhI) at Caltech
in 1937 ), director of the
{nstitute of Plant Physi-
ology of the Academin
Sindco, Shanghai: and
Norman Horowitz, Caltech
professor of biology.
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“] wanted a career that offered variety, op-
portunity and a chance to work with people,”
says Lewis William Post, C.E., Michigan State,
1950. “So I chese the telephone company.

“My initial training—two full years of it—
probed every phase of company operations and
acquainted me with all of the jobs in the Plant
Department, where 1 was starting.

“Today, as Plant Engineer, I’'m responsible
for preventive maintenance of all field equip-
ment, installation of new facilities for wire and
cable, and I work with architects and builders
on telephone needs in new buildings.

“The future looks unlimited”

“Selling’s part of my job, too. 1 sell ideas
—like the wisdom of planning for telephone
service when you’re building. Recently 1 ad-
vi

:d an archilect and an owner on telephone
wiring and outlets in a new $160,000 medical
center. I enjoy getting in on the ground floor
of such projects and making contributions
both as a civil and a telephone engineer.

“In my area of Chicago there are 80,000
telephones, home and business. More are be-
ing added every day. There’s expansion every-
where in the telephone business—all across the
country. To me, the future looks unlimited.”

Lew Post’s career is with Illincis Bell Telephone
Company, Many interesting career opportuni-
lies exist in other Bell Telephone Companies,
Bell Telephone Laboratories, Western Electric

and Sandia Corporation. Your placement officer
can give you more information about them.
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Schlieren photographs, above and left; illus-
trate different-phases of airflow ifvestigation
Development of inlets

bines yirgs-many-§

test rigs, subsonic or supersonic




=t Pratt & Whitney Aircraft

in the field of Aerodynamics

Although each successive chapter in
the history of aircrafi engines has as-
signed new and greater importance
to the problems of aerodynamics,
perhaps  the most significant de-
velopments came with the dawn of
the jet age. Today, aerodynamics
is one of the primary factors in-
fluencing design and performance of
an aircraft powerplant. It follows,
then, that Pratt & Whitney Aircraft
— world’s foremost designer and
builder of aircraft engines — is as
active in the broad field of aero-
dynamics as any such company
, could be.

Although the wark is demanding,
by its very nature it offers virtually
unlimited opportunity for the aero-
dynamicist at P & W A. He deals
with airflow conditions in the en-

ginie inlet, compressor, burner, tur-
bine and afterburner. From both the
theoretical and applied viewpoints,
he is engrossed in the problems of
perfect, viscous and compressible
flow. Problems concerning boundary
layers, diffusion, transonic flow,
shock waves, jet and wake phenom-
ena, airfoil theory, flutter and
stall propagation — all must be at-
tacked through profound theoretical
and detailed experimental processes.
Adding further to the challenge and
complexity of these assignments at
P & W A is this fact: the engines
developed must ultimately perform
in varieties of aircraft ranging from
supersonic fighters to intercontinen-
tal bombers and transports, func-
tioning throughout a wide range of
operational conditions for each type.

Moreover, since every aircraft is
literally designed around a power-
plant, the acrodynamicist must con-
tinually project his thinking in such
a way as io anticipate the timely
application of tomorrow’s engines to
tomorrow’s airframes. At his service
are one of industry’s foremost com-
puting laboratories and the finest
experimental facilities.

Aerodynamics, of course, is only
one part of a broadly diversified en-
gineering program at Prait & Whit-
ney Aircraft. That program — with
other far-reaching activities in the
fields of instrumentation, combus-
tion, materials problems and me-
chanical design — spells out a
gratifying future for many of to-
day’s engineering students.

dern  electronic computers accejerate both the - analy-

Design of a muiti-stage,

4% -
Mounting a compressor in a special high-altitude test

axial-flow compressor

chamber in P & W A's Willgoos Turbine Laboratory per-
mits study of a veriely of performance probiems that
may be encountered during later development stages.

and the solution of aerodynamic probiems. Some of
e probiems ipclude studies of airplane performance
ich permit evaluation of engine-lo-airframe applications.

invojves some of the most complex problems in
the entire field of aerodypamics. The work of
aerodynamicists ultimately determines those aspects
of blade and totai rotor design that are crucial.

World’s foremost designer and builder of aircraft engines

PRATT & WHITNEY AIRCRAFT

Division of United Aircraft Corporation

EAST HARTFORD 8, CONMNECTICUT

Pratt & Whitney Aircraft operates a
completely self-contained engineering fa-
cility in East Hartford, Connecticut, and
is now building a similar facility in Palm
Beach County, Florida. For further in-
formation about engineering careers at
Pratt & Whitney Aircraft, write to Mr.
F. W. Powers, Engineering Department.
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An American Geneticist in the USSR . . . continued

there is much more to heredity in plants and animals
than is compassed by classical genetic theory, and they
are attempting to prove this.

Tu principle, one cannot object to this attitude; cer-
tainly there are large areas of uncertainty in our knowl-
edge of heredity phenomena, and it would be rash indeed
to think that there are no surprises left in this field.

Some workers in Lysenko’s institute are beginning to
identify their findings with a phenomerion that has heen
recognized in bacteria since 1928—namely. genetic trans-
formation. It is possible to change the heredity of certain
bacteria in a directed way by exposing them to the nu-
cleic acid obtained from bacteria of a different strain.
Nucleic acid is the material that constitutes the genes;
it can be dissolved out of the bacterial cell by chemical
extraction. When intact bacterial cells of the same spacies
are exposed to this material they can take it up and
incorporate it into their own genetic makeup. In this way,
they come to resemble the donor strain in various heredi-
tary characteristics.

Tt is conceivable that even in higher organisms it may
be possible to effect iransformations. Several people,
including some at Caltech, have attenipted to bring about
trausformations of higher animals by methods analogous
to that described above. So far, this has not been success-
ful; the only successes have been in bacteria. But, in
principle, we have no reason at the present time to think
that this cannot be done if the right conditions are found.
The Russians think they may have accomplished trans-
formations in birds, but these claims are being made by
the same group of people who just a few vears ago weie
making nonsensical statements about genetics. For this
reason, they will have to be confirmed in other labiora-
tories before they are accepted.

From genetics to atoms

With regard to the geneticists who lost their jobs
when Lysenko came to power, I learnied that some of
them are hack at work in laboratories of radio-biology.
presinmably studving the genetic effects of high-energy
radiations. I pot the impressioti that these geneticists
are welcome (o work in npicledr research lahoratories.
They do not work in the Institute of Genetics, Unfor
tunatelv, none of those [ would have liked to see were
in Moscow at the time of the conférence.

It thus appears possible that genetics may be able to
cain a foothold in the Soviet Union again. This will
require the resumption of teaching of modern genetics
in the imniversities, even more than it requires the resump-
tion of research. Soviet biology is already so far hehind
in this respect that it will be difficult for it to catch up.

An amusing incident that occurred at the meeting
was the arrival of a cablegram from India, which said,
“This is to inform you that living matter has just beeri
synthesized in our laboratory. Best wishes for the sue

cess of the symposinm.”
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Everybody in the audience realized that this was a
joke except the newspaper reporters. Omne of the news
service men sent the story otif, and it was published in
the United States. The next day, all of the other Ameri-
can reporters in Moscow were being chewed out by their
editors for not having sent the story.

On later occasions | had a charce to talk to these
reporters, and I was astonished to discover that none
of those I met spoke Russian. One of the important
impressions [ gained on this trip is that the Russians
have a tremendous ddvantage over us; they know our
langtiage, but we don’t know theirs. Mosl of the Russian
scienitists at the meeting spoke Eriglish fluently, and read
English scientific papers with ease. Even the children
on the street in Moscow and Leningrad often speak Eng.
lish fluently. They learn it in school, starting in the
fifth grade, and by the time they are 13 or 14 years
old many of them speak English very well. Not only
do we not teach Russian very much in this country,
hut even the reporters we send to Riissia apparently
gel the news through translators.

Our friends in Russia

The night before I left Leningrad I went outside the
hotel, and there were a few hoys waiting around on the
sidewalk. One of them stepped up and asked. “Do you
speak English?” “Yes,” [ said, “I certainly do.” Tt
turned out that he was 13 years old, was studying Eng-v
lish in school, and had heard there were foreigners in
town. He wanted to kriow what [ was doing in the
Soviet Union and where I came from.

[ happened to have a folder of pictures of Pasadena
in my pocket that [ had bought at the Los Angeles air-
port jusi before leaving. I toock it oiit and showed him
what Pazadena looked like. By this time a niumber of
hoys had gathered around. @nd he circulated throueh
the crowd and showed them the pictures of Pasadena.

When he came back and hanided me the folder I told
him be could keep it. He put it inside his shirt and
said, I want to give you a coin.” 1 thought he was
tryving to give me monev, because T had discovered that
you can't out-gift 2 Russian: if you give him something,
he immediately gives vou somethirig hack. | started to
refuse but one of the interpreters came up and said,
“Your ought to take that: it is an interesting coin.” So 1
did; it was a 50-kopeck piece that hasn't heen minted
for some time. '

The next day [ was lesaving for the airport to go to
Helsinki. The cab was late, and [ was dashing out of
the hotel when one of the boys from the night before
stepped up to me and handed me a posteard. T didn't get
a chance to look at it until T got into the taxi. It was a
flowerv-looking Russian ereeting card. [ turned it over
to see what was on the other side, and he had written a
message on it in English, Tt said, MAY OUR FRIEND.
SHIP PROSPER!
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Sure we want you...

IF you show patential for
success in your field

IF you're anxious to in-
crease your skills and
knowledge

IF you can co-operate
with others to get a job
done

IF you want to do what's
expected of you — and
more

UUnion Carbide’s engirieers and scientists are
among the best in industry-—and we need top
engineering and science graduates to move
up with them as Union Carbide expands.

Nuclear energy, extremes of heat, cold, pres-
sure, and vacuum—Union Carbide people
work with these basic tools over the entire
scale of the physical sciences.

TUnion Carbide people extend the frontiers
of science through teamwork—yet, since
technical teams are small, you can achieve
individual recognition early in your career.

Union Carbide people like their work, and
consistently do more than is expected of them.
They develop new products at the rate of two
a month—and the rate is accelerating.

ENGINEERS—SCIENTISTS

Do you fit the bill? If so, we’d like to hear from you. There’s a place for
you at Union Carbide, helping to shape the future in alloys, carbons,
chemicals, gases, plastics, or nuclear energy.

We have important openings for liberal arts and business school graduates

as well.

Representatives of Divisions of Union Carbide Corporation, listed at
right, will be interviewing on many campuses. Check your placement
director, or write to the Division representative. For general information,
write to V. O. Davis, 30 East 42nd St., New York 17, N. Y.
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CARBIDE (@),

BAKELITE COMPANY Plaslics and resins, inciud-
ing polyethylene, epoxy, fluorathene, vinyl, silicone,
phenolic, and polystyrene. J. C. Older, River Road,
Bound Brook, N. J.

ELECTRO METALLURGICAL COMPANY Over
100 ferra-alloys and alloying metals; titanium, calcium
carhide, acetylene. C. R. Keeney, 137—47th St,
Niagara Falfs, N. Y.

HAYMES STELLITE COMPANY Special alloys
and-hard-facing materials fo resist heat, abrasion, and
corrosion; cast and wrought. L. E. Denny, 725 South
Lindsay Street; Kokombp, Fnd.

LINDE COMPANY Industrial gases, metalwork-
ing and treating equipment, synthetic gems, molecular
sieve adsorbents. P. I. Emch, 30 East 42nd Street,
New York 17, N. Y.

NATIONAL CARBON COMPANY [ndustrial -
carbon and “graphite praducts. PRESTONE automgtive
products, Evereapy flashlights and batteries. S. W.
Orne, P. 0. Box 6087, Cleveland, Ohio.

SILICONES DIVISION Silicanes far electrical
insufation, release agents, water repellents, etc.;
silicone rubber. P. 1. Emch, 30 East 42nd Street, New
York 17, N. Y.

UNION CARBIDE CHEMICALS COMPANY
Synthetic organic chemicals, resins, and fibers from
natural gas, petroleum and coal. W. C. Heidenreich,
30 East 42nd St., New York 17, N. Y.

UNION CARBIDE INTERNATIONAL
COMPANY Markets UnioN CARBIDE products and
operates plants overseas. C. C. Scharf, 30 East 42nd
Street, New York 17, N. Y.

UNION CARBIDE NUCLEAR COMPANY
Operates Atomic Energy Commission facilities at Oak
Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, P. 0.
Box “P", Qak Ridge, Tenn.

VISKING COMPANY Pioneer in packaging—
a leading producer of synthetic food casings and poly-
ethylene film. Dr. A. L. Strand, 6733 West 65th Street,

i

o
=.

Exd

™

o

GENERAL OFFICES — NEW YORK Account-
ing, Electronic Data Processing, Operations Research,
industrial Engineering, Purchasing. E. R. Brown,
30 East 42nd Street, New York 17, N. Y.
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PsLssvaraasassnsecsanariesns

The Jet Propulsion Labora-
tory is a stable research and
development center located
north of Pasadena in the
foothills of the San Gabriel
mountains, Covering an 80
acre area and employing
2000 people, it is close to
attractive residential areas.

The Laboratory is staffed by
the California Institute of
Technology and develops its
many projects in basic re-
search under contract with
the U.S. Gavernment,

Opportunitics open to quali-
fied engineers of U.S. citizen-
ship. Inquiries now invited.

JOB OPPORTUNITIES
IN THESE FIELDS NOW
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IMPORTANT DEVELOPMENTS AT JPL

Weapons Systems Responsibility

In the development of guided missile
systems, the Jet Propulsion Laboratory
maintains & complete and broad respon-
sibility. From the earliest conception to
production engineering—from research
and development in electronies, guidaneée,
aeradynamics, structures and propulsion,
through field testing problems and actual
troop use, full technical responsibility rests
with JPL engineets and scientists.

The Laboratory is notonly responsible for
the missile system itself, including guid-
ance, propulsion and airframe, but for all
ground handling equipment necessary to
insure a complete tactical weapons system.

One outstanding product of this type of
systems responsibility is the *'Corporal,”
a highly accurate surface-to-surface ballis-
{ic missile. This weapon, developed by JPL,
and now in production elsewhere; can be
found “‘on active service’’ wherever needed
in the American defense pattern.

A prime attraction for scientists and
engineers at JPL is the exceptional oppor-
tunity provided for original research
afforded by close intégration with vital and
forward-lonking programs. The Laboratory
now has important positions open for
qualified applicants for such interesting
and challenging activitias.

SYSTEMS AMALYSIS ¢ INERTIAL GUIDANCE « COMPUTER EQUIPMENT
INSTRUMENTATION + TELEMETERING < FLUID MECHANICS
HEAT TRANSFER + AERODYNAMICS « APPLIED PHYSICS ¢ PROPELLANTS,
' MATERIALS RESEARCH

JET PROPULSION LABORATORY ,
£ DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA

CALIFORNIA

ENGINEERING AND SCIENCE



Tea.r‘ out ﬁzzs page for YOUR BEAR'NG NOTEBOOK...

o
How to keep the

9 &
world’s biggest
ripper ripping

The machine at right dees a
job that dynamite used to.
Weighing 17% tons, it’s the
world’s biggest ripper. In de-
signing this monster, engi-
neers faced a load problem.
The axles of the steel drum
wheels had to take tremendous
shock loads as the machine
ripped five foot furrows in solid
rock strata. And they had to
take the heavy radial and thrust
loads of cross-ccuntry travel.
‘To handle 4/l the loads, the
engineers mounted the wheels

O on Timken® tapered roller
bearings.

Slice a Timken bearing in half and see why it takes shock loads

We case carburize Timken bearing races and rollers to make
them hard on the outside to resist wear, tough on the inside to
resist shock. And the taper lets Timken bearings take radial and
thrust loads in any combination.

Want to learn more about Company calls Better-ness. If you'd like

job opportunities? to know more about Better-ness and
what it can mean to you, write for:
h i ) | “‘Better-ness and your career at the
Better machines enrich our lives, give Timken Company”. The Timken Roller
us more spare time. It’s what the Timken  Bearing Company, Canton 6, Ohio.

KEN TAPERED
ROLLER BEARINGS

TRADE-MARK REG. U. 8, PAT, OFF.

Timken bearings make better machines.

O

] %
NOT JUST A BALL O NOT JUST A ROLLER @O THE TIMKEN TAPERED ROLLER 0> BEARING TAKES RADIAL @t] AND THRUST »@]‘- LOADS OF ANY COMBiNATION ‘;@:\"
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THE MONTH AT CALTECK

Health Center

Cartecn’s Archibald Young Health Center has its
official openinig on December 15. Located at 1239 Arden
Road, the $200.000 unit is adjacent to Tournament Park.
and just south of Arden House. the residence of the
Master of Student Houses.

The T-shaped building is residential in character to
bletid in with the surrounding architecture, One section
contdins two four-bed wards and two isolation wards:
another section contains two doctors” offices, a psychia-
trist’s office, three treatment rooms, dnd x-ray, physio-
therapy and waiting rooms. There is also a convalescent
room, a lounge and a kitchen.

Named in hotior of the late Archibald Young, Pasa-
dena attorney and philanthropist, the new building is a
gift from Mrs. Yourg. ‘

Honors and Awards

RoperT F. BACHER, chairman of the division of phys.
ics, mathematics and astronomy. is one of 5 new mem-
bers added to President Eisenhower's Science Advisory

Committee. Headed by I. I. Rabi. professor of physics
at Columbia University, the committee has now bheen
moved from the Office of Defense Mobilization to the
White House in order to bring it into a closer working
relationship with the President and James R. Killian. Jr.,
his newly-appointed special assistant for science and
technology.

Besides Dr. Bacher, the 17-man corimittee also in-
cludes H. P. Robertson. Caltech professor of physics.

Hoxmer J. StewarT, professor of aeronauties, is one
of two scientific consultants appointed by the Senate
Preparedness Subcommittee for its investigation of the
U.S. missile and satellite programs. The second con-
sultant, Williami Houston, a former Caltech professor,
is president of Rice Institute in Texas.

Wrrriam H. PickerinG. director of Caltech’s Jet Pro-
pulsion Laboratory, received the James H. Wyld Me-
morial Award for outstanding application of rocket
power at the American Rocket Society’s annual meeting
in New York City on December 5.

.

-

A

between buildings.

CRESCENT ARMORED CABLE

ANNEALED SYMTHOL
COPPER VC COLORED JUTE TAPE IMPERVIOUS INTERLOCKING
CONDUCTOR TAPES  FILLERS SHEATH ARMOR

Three Conductor Varnished Cambric Insulated — 5000 Volts

This construction of Power Coble provides speed and economy of in-
stallation indoors as well as outdoors s it can be attached to building

surfaces or run in trays or racks, or hung from steel supporting cobles

CRESCENT INSULATED WIRE & CABLE CO.
TRENTON, NEW JERSEY A

OVER
70
YEARS

EXPERIENCE
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WORLD'S LARGEST ELECTRONIC BRAIN

RCA BIZMAC reduces weeks of paper
work to seconds—cuts costs by millions!

In almost the twinkling ot an eye, clectronics
handles calculations that would take any person
days of work.

The newest — and largest — electronic “brain”
(more accuratc]y, electronic data processing sys-
tem) is Bizmac, developed by RCA.

Bizmac is quickly becoming one of the most
powerful allies of business and industry. It “reads,”
sorts, catalogs, analyzes, calculates, forecasts—re-
duces months of paper work to seconds—cuts costs
by millions!

For insurance companies, Bizinac can keep its
finger on millions of facts daily. It can help depart-

DECEMBER, 1957

ment stores keep split-second inventory control.
And for the U. S. Army, it keeps track of literally
billions of ordnance parts all over the world.

The leadership in electronic research that made
Bizmac possible is inherent in all RCA products
and services—to help make life fuller, easier, safer
through “Electronics for Living.” TME® ®

WHERE TO, MR. ENGINEER? RCA offers careers in re-
search, development, design, and manufacturing for engi-
neers with Bachelor or advanced degrees in E. E., M. E. or
Physics. For full information, write to: Mr. Robert Haklisch,
Manager, College Relations, Radio Corporation of America,
Camden 2, N. .

RADIO CORPORATION OF AMERICA
ELECTRONICS FOR LIVING
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The Pajamarino, a Cal-
tech tradition that was
abandoned in 1953 came
back this year in all its
old-fashioned glory, re-
plete with pajamas. po-
rdding. bonfire, song-
queens and yells.

STUDENT LIFE

FIRST TERM
1957-58

Some pictorial
highlighis

Astan flu invaded the campus in
mid-October and loid the student
body low. At the left, a typical
scene in the student houses. re-
corded at the height of the plague
by a daring student photographer.




s through

of Mudeo.

Freskien grope
srap

Biggest thing about this year's
[nterhiouse Dance—Throop Club’s

36-Joot Eiffel Tower.

Coach LaBrucherie is carried away
as Caliech beats Occidental (27-
14) for the first time since 1946.




ield of ’roday’s . s’rvi’ able magnetic alloy

Difference betwseh ordinary magneti¢ Iron (left) and Cubex (right) is diagrammed on glass panel hy
Dr. George W. Wiener, who heads up research on soft magnetic materials at Westinghouse Research

OUNG WE

open new design fro

Westinghouse scientists have climaxed an intensive
search that promises significant improvements in
electrical equipment performance and operating costs.
With this new alloy, Cubex,® metal crystals are aligned
in ice-cube fashion so that magnetism flows readily in
four directions instead of two . . . actually turns corhers
with markedly less resistance.

Now in the development stage, it will bring such
important benefits as better performance, higher effi-
ciency and smaller size to users of motors, transformers,
and other electrical apparatus.

Developed in Westinghouse Research Laboratories,

tiers with

Cubex is the result of continuous programs of research
and development since the 1920°s,

This work on magnetism is only one of the many
interesting jobs engineers and scientists at Westing-
house are engaged in all the time. Other fields include

ATOMIC POWER SEMICONDUCTORS

AUTOMATION ELECTRONICS
JET-AGE METALS LARGE POWER EQUIPMENT
CHEMISTRY CUIDED MISSILE CONTROLS

RADAR and dozens of others,




Field of new Cubex magnetic alloy

Laboratories. Dr. Wiener got his B.S. in 1943 from University of Wisconsin. In 1953 he earned his Ph.D. at
University of Pittsburgh while working at Westinghouse and studying on tuition-free Graduate Study Program.

BREAK THROUGH MAGNETIC BARRIER:

cube-oriented alloy

For more information on Westinghouse research in
the field of magnetism, or information on job oppor-
tunities, write to Mr. J. H. Savage, Westinghouse
Electric Corporation, P.O. Box 2278, Pittsburgh 30, Pa.

VVestinghouse

FIRST WITH THE FUTURE

Cube-orientation of crystals in Cubex revealed by
pits' in this photomicrograph. Cubex is a silicon
alloy, saslly magnetizad in four diractions instead of twe.




ALUMNI NEWS

Howard B. Lewis

Howarp B. LEwis. one of the [nstitute’s most active
alumrit. died of a heart attack at his hieme on Lido [sle
on November 28. He was 57 vears old.

Howard Lewis became a member ol the Board of
Directors of the Alunini Association in 1946. The same
year he was appointed chairman of the Alumni Fund
Study Committee, and in 1947 he played the leading
part in launiching the Caltech Alumni Fund. Under his
guidance, the fund organization gave Caliech its Alumni
Swimmitg Pool in 1953 and by 1957 had endowed four
l.year Alumni Scholarships. He was elected vice presi-
dent of the Alumni Association in 1947-48. and presi-
dent in 1918-49. He bhecame chairiman of the Alumiii
Fund Council in 1955, a pogition he held at the time of
his death.

He waz a loval friend of the Institute. and had been
a meriber of the California Institute Associates since
1047. Mrs. Lewis is also an Associate. He was a con-
tributor to the Caltech Sailing Club and to the Clinton
Judy Fund. He also established the John C.
morial Fund for his older brother.

[Lewis Me-

Howard Lewis was horn in Riverside. California. on
April 18, 1900. He entered Caltech in 1919 when it was
still Throop College of Technology, and received his BS
in 1923, He got his ME degree at Cornell University the
followinig vear. then sperit a vedr s a tedcher of physics
in the Riverside. California. High Schiool. In 1925 he
went to work as an experimental engineer dt the Hughes
Tool Company, and in 1926 became rmanager of the
Hiughes Development Company, and general manager
and assistant to the president of Multicolor, Ltd. (a lab-
oratory which processed motion picture film).

In 1931 he joined the Thompson Manufacturing Com-
pany as chief engineer. then. from 1932 to 1938, worked
as an independeit consulting ergineer. He was presi-
derit of the Product Service Compativ fronm 1938 to 1940,
Since 1941 he had been a partner in the Lewis-Larson
Company of Los Angeles, which ig a consulting engineer-
ing firm.

In 1949 he was elected a member of the Caltech chap-
ter of Tau Beta Pi because of his outstanding achieve-
ment in engineering since graduation. He was a con-
sultant to the Secretary of the Navy in 1953, and also
served on the Navy's Plant Review Board.

Howard Lewis liad for many years heen active in
yachting circles. He had been Staff Cominodore of the
Lido Tsle Yacht Cliih, secretary of the Southern Cali-
fornia Yachting Association, and a direetor of the New-
port Ocean Sailing Association,

Besides his widow, Howard Lewis leaves three sons
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~—John, Howard, Jr., who was graduated from Caltech
in 1948, and Richard—and 5 grandchildren.

It a iribute to Howard Lewis, President DuBridge
said, “His passing is a stunning blow to his friends and
to Caltech. His devotion to the welfare of the [nstitite
has endeared him to the faculty and administration. His
cotitizel. encouragement and friendship will be sorely
missed.”

Dinner-Dance

Tue Avvear ALomst Divver-Davce will be held
this vear at the Candlewood Country Club at 14000 Tele-
araph Road in Whittier on Saturday. February 22. This
is an opportunity to relax in intimate nightclub surround-
ings while dining or chatting with friends over cocktails.
You can take a spin on the dance floor both during din-
ner and after. Notices will be in the mail late in January

s0 be sure to save this date for a gala evening.

—fames C. Crosby, Chiirman

Jerry Geisler

JERRY GEISLER., who
was the deferise attorney in
the White Flame riwrder
case, the Pantages case, the
Errol Flynn case. and many
other outstanding trials, will
be the speaker at the Alum-
ni Dinner Meeting io be held
at the Rodger Young Audi-
torium in Loz Angeles on
Janiary 16, Mr. Geisler's
talk—*“The Chain of Life as
Forged by Fate”-—will he
based on a full storehouse of colorful stories about
famious trials in which he has been involved. Mr. Geis-
ler's career since his graduation from the Universits
ot Southern Califortia Law Scliool. and his earlier asso-
ciation with Earl Ragers. well known criminal lawyer.
has beenn one of distinctiont. He has been chairman of
the California State Horse Racing Board, chairman of
the California State Athletic Commission and a governor
of the State Bar of California.

Dintier will be served at 7 p.to.. preceded by cocktails
at 6 p.n. Reservations should be made with the Alumui
Office as soon as notices are received. The Program
Committee firmly believes that the alumni, their wives
and guests will enjoy this outstanding aflair--so mark
the date: Jannary 16. o
—=Donald D. Mon, Chairman

ENGINEERING AND SCIENCE




To engineering undergraduates
who want to plot a better

career curve....

DOUGLAS TEAMWORK
HELPS TO RELIEVE
ENGINEERS OF
BURDENSOME

PROJECT DETAILS!

There are no “dead end” jobs at Douglas. As part
of aQCIjaCk engineering team, you 11 be encmarage‘d to use ober ijé =
your full talents. Important assignments will give you % 4 / \'\L’g
the opportunity for greater accomplishments 00 DO0UGLAS
and the kind of future you want. Wherever you choose
to locate — in California or across the nation —
Douglas has a top assignment for you. ‘
For important career opportunities in your field, write:

C. C. LaVENE
DOUGLAS AIRCRAFT COMPANY, BOX §101-F
SANTA MONICA, CALIFORNIA

AN
N AR

FIRST IN AVIATION
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PERSONALS

1926
Lawrence (5. Maechtlen is now first vice
president of the Square D Company in
Los Angeles, manufacturers of electrical
distribution and control equipmerit. Form-
erly western division manager, Larry has
been with the company since 1926.

1927
David Z. Gardner, Jr.. division engineer
with the Santa Fe Railway for the past 30
yvears, died on October 13 at his home in
San Gabriel, California.

1931
George E. Liedholm iz now head of the
oil process engineering department of the
Shell Development Company’'s Emeryville

Research Center. George has been with
Shell since 1933.

1932

Guy Waddington, PhD. formerly with
the Bureau of Mines Petroleum Experiment
Station at Bartlesville, Oklahoma, is now
director of the Office of Critical Tables in
the National Academy of Sciences-~Nation-
al Research Council Division of Chemistry
and Chemical Technology in Washington,
n.C.

1933

Robert B. Grossman is now chief sales
engineer of the industrial division of the
Pacific Scientific- Company in Bell Gard-
ens, California. He was formerly director of
sales for the Holly Manufacturing Comi-
pany in Pasadena. The Grossmarns, wlhio
live in La Canada. have an 1B-year-nld
son.

Ernest H. Lyons, Ir., MS, recently join-
ed with Robert A. Coolev, PhD 42, and
others to form the Propellex Chemical
Corporation in Edwardsville, Ninois. The
company makes propellants,
rocket fuels, cartridge-actuated devices and
other similar products. A recert develop-
ment is a cartridge-operated emergency
actuator for aircraft landing gear which
i: expected to eliminate
which cccur becaiize of failnre of the land-
ing gear mechanistms, Erpest, who is man-
arer of research at Propelley, alsn con.
tinues as head of the chemistry department
at The Pringipia College in Elagh, THinsis,

explosives,

crashdandings

Thomas S. Terrill iz now assistanit man-
ager of the logistic planning department
of the guided missiles range divisionn of
Pan American Airways at Patriek Air
Force Base in Florida.

1934
William S. Everett is president
chief engineer of a newly-formed company,
Pulsation Controls Corporation. in Santa
Paila, California. The new company will
and market—under
from BRill's consulting firm, Feerett and

and

manufacture license

Everett, Engineers — a complete line of
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Everett pulse traps, industrial mutes, shock
traps, vibration absorbers, and dynamic
ratio controllers.

1935

Paniel H. Miller is now western division
manager of the Square D Company in Los
Angeles, Dan has been with the company
since 1935, and served as northwest region-
al manager for the past 5 years in the
Seattle plant.

1937
George Yoshio Tsubota, MS 38, chief of

the motor-cars designing section of the.

efigineeririg department of the Nagoya En-
gineering Works in Japan, visited Caltech
recently on his way to Europe, where he is
stidying the small adtomobile indistry,

Joseph M. Smith is now chairmian of the
chemical engineering department at North-
westersn University in Exvanston, Pinois. He
was formetly a member of the faculty and
dssistant to the director of the engineering
experimental station at Purdie University
in Lafayette, Tndiana.

1939
Walier H. Munk, MS 40, professor of
geophysics  at  the ) Institute of
Oceanography in La Jolla, served as a
guest lecturer at the National Autonomous

Seripps

University of Mexico in Mexico City in
October.
1941

Alex E. Green, ™S, is now a physicist
in the theoretical division of the Los Ala-
miios Seientific Laboratory in New Mexicn.
He was formetly professor of physics 4t
Florida State University. The Greens have
four children,

Carol K. Thkeda haz been promoted to
research associate in the research division
of the Du Pont Company's [abtic and
finishes department at the experimentsl
station in Wilmington, Delaware. He has
been with the company since 1945.

1942

Robert A. Cooley. PhTY, is now president
nf the Propellex Chemical Corporstion in
Edwardsville, Illinois. The firm develops
and

manufzetures propellants, explosives

and devices actuated by propellaits,

1943
Peter Dehlinger, MS, PhID'50, is now
professor of geophysics at Texas A & M
College,
1944

Cornelius Steelink, who has been at the
University of Liverpool as a research fel-
low, is now assistant professor of chemistry
at the UUnivetsity of Arizoma.

Floyd W. Preston received his PhD in

petrolenm  and  patural  gas

from

engineeririg
Pennsvivania  State Tiniversity this
sumimer.,

CONMNTINUED ON FAGE 48

Why Vought’ Projects
Bring Out The Best
In An Engineer

At Vought, the engineer doesn’t often
farget past assignments. Like all big
events, they leave vivid memories.
And it’s no wonder.

For here the engineer coniributes to
history-making projects — among
them the record-breaking Crusader
fighter; the Regulus II missile, chosen
to arm our newest nuclear subs; and
the new fast-developing 1,500-plus-
mph fighter, details of which are still
classified.

The Vought engineer watches such
weapons take shape. He supervises
critical tests, and he introduces the
weapons to the men with whom they
will serve. "

Engineers with many specialties share
these experiences. Today, for exam-
ple, Vought is at work on important
projects involving:

electronics design and manufacture
nertial nhavigation

invesiigation of advanced propulsion
methods

Mach 5 configurations

Vought's excellent R&D facilities
help the engineer through unexplored
areas. And by teaming up with other
specialists against mutual challenges,
the Vought engineer learns new fields
while advancing in his own.
*kHk

Would you Yike 0 know what men
with your training are doing at
VYought . . . what you can expect of a
Vought career?

For full information, see our repre-
sentative durinig his next campus visit.

* Kk

Or write directly to:

C. A. Besio v
Supervisor, Engineering Personnel
Dept. CM-3

eHaNGE, .
\_-%IGHT AIRCRAFYT

FNBD ARG RETLE DELllaw. rELAS
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A
Yought

The Aerodynamzczst

ONE OF A SERIES

Who Test-Hopped Equatwns

There’d never been a fighter that could barrel at
more than 1,000 mph one minute and land or a carrier
the next. And, as a result, there was unusually keen ad-
vance interest in the flying qualities of the airplane
proposed by Chance Vought.

Jim Madden was more than curious. As an aero-
dynamic design specialist, he would help develop the
Crusader’s handling qualities. His job began with wind
tunnel tests.

Jim converted tunnel information into a graphic
picture of static and dynamic forces affecting Crusader
stability. He used analog computers and equations of
motion to predict the build-up of forces during maneu-
vers. Hinge moments, loads, and required rates of con-
trol motion were determined and released to Servo-
mechanism and Product Design groups. Soon the
Crusader’s stabilization and power control packages
began to take shape.

Jim’s part in the project could have ended right
there. But Vought’s control system simulator helped him
proceed to some thoroughgoing conclusions.

It duplicated the complete rod system and all servo-
mechanisms that would control the speedy new fighter.

In the simulator’s cockpit, high abave the Structures
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Lab floor, Jim previewed control responses that test
pilots later would experience. Airplane responses to
Jim’s rudder kicks and aileron movements were re-
corded on analog computers. Any inability of the
control system to position the aircraft during flight was
easier to spot . . . and, with test and design engineers
on hand . . . easier to correct.

“It was like a big schematic — only better,”

. says
Jim of the simulator.

“It gave me a chance to work with the whole
system.

“*“And actually watching aircraft responses to the
controls gave me a feeling for how fast they happen.”

Another thing that moved fast was Crusader devel-
opment. Vought’s simulator and other facilities detected
prablems befare they compounded. The fighter reached
operational readiness in record time.

Research, design and test facilities
at Chance Vought allow the

P OF MILITARy.

engineer to do a thorough job in él
=)
®,

v B
ANNIVERSARY 5

*1917 10 1951 *

advanced problem areas,..
assure high reliability. in Vought-
developed weapon systems.

CMNANCE,

OUGHT AIRCRAFT

INGCORAPAORATHRO - DALLAZ, TEXAS

Vignette
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Here at the Materials Testing Reactor,
operdted by Phillips Petroleym Com-
pany for the Atomic Energy Commission
nedr Idaho Falls, lddaho, radidtion level
is checked before placing d sample of
materidl under neutron bombardment,

OPPORTUNITIES FOR YOUNG MEN ON THE
FRONTIERS OF SCIENCE AND ENGINEERING

Careers in research are heing offered to many techni-
cal graduates at Phillips Petrolenm Company. For
example, at the National Reactor Testing Station
Phillips has over 1500 employees who operate the new
Engineering Test Reactor, which develops the highest
known radiation intensity . . . the Chemical Processing
Flant (where sperit fuel elements from nucledr re-
actors are processed for recovery of unconsumed
urariium) . . . the Materials Testing Reactor . . . and
other important facilities of the Atomic Energy
Commissinn.,

Other fine opportunities for technical graduates are
available in the various Phillips plants manufacturing
such diversified products as gasoline. wotor oil, rub-
ber, polyethylene plastics, carbon black, and fertilizer,
Whether you are looking for a career in research,
design, construction, operation, or any of a dozen
other specialties, you have a wide selection of pos-
sibilities with Phillips.

If you want a career with a future, we invite you to
write to our Technical Manpower Division for further
information. And when the Phillips representative
visits your campus, be sure to arrange for an interview,

In McGregor, Texas, Phillips Rocket Fuels Division
operates Air Force Plant 66-—an important in-
stallation with up-to-date facilities for develop-
ment, test-firing ond monufacture of solid
propelldnts for missiles cnd rockets.

D. R. McKeithan, Diractor
Technical Manpower Division

PHILLIPS PETROLEUM COMPANY
Bartlasville, Oklahsma

A4 ENGINEERING AND SCIERCE



MANUFACTURING

...where you can design,

build,

research or sell products like these

POWER
EQUIPMENT

Steam Turbines

CONSTRUCTION

Road Building Equipment Pumps, Blowers

i

Motors Control

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

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

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

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

ALLIS-CHALMERS

DECEMBER, 1957

and grow with 3 growth industries

QOpportunities
in these fields

Thermod ynamics
Acoustics
System Analysis

(Electrical and
Mechanical}

Stress Analysis
Hydraulics
Efectronics

Circuit Breokers

Process Engineering
Mechanical Design
Structural Design
Metallurgy

Nucleonics

High Voltage Phenomenon

Fluid Dynamics
Basic Research

Analog and Digital Computers |

V-Beit Drives

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

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

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

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




FTL’s
GRADUATE

Tuition Refund Plun

=Just one of many ways FTL
cooperates with ambitious
young engineers fo pave the
way to achievement and
faster promotion

“The more a man knows the faster and
taller he grows”’—in electronics or any
other profession! )

Federal Telecommunication Labora<
tories, knowirng the valiie of developing
its engineering personnel, provides for
reimbursement of two-thirds of tuition
costs upon completion of apptoved
graduate level courses - plus another
one-half of tuition upon award of de-
gree — plus time off with pay to attend
clagses.

Check FTL’s list of challenging as.
signiments and select the field that holds
the future you want. Let FTL’s tiiition
refund plan help you get it--faster!

EAST COAST ASSIGNMENTS INCLUDE:

Radio Communication Systems
Traveling Wave Tubes
Electronic Countermegdsures
Air Navigation Systems
Antennas * Missile Guidance
Transistors and other Semiconductor Devices
Computets * Telephone and
Wire Transmission Systems

Opportunities fer relaxed living and career-
building alse ot FTL's West Coast Labora-
tories: San Fernando, Cal., 15151 Bledsoe
§t.— openings in Digital Computers, inertial
Nevigttion Systems and Infra Red Systeims.
palo Alte, Cal., 937 Commercial St.—open=
ings in Carrier Systems,

Federal Telecommunication
Laboratories
& Division of International Telephone

and Telegroph Corperation
500 Washington Ave., Nutley, N. J.

28 minutes via bus from N. Y, C.

East Coast Leboratory and Microwave Tower

48

Personals . . .

Ruben F. Mettler, MS'47, PhIy49, asso-
ciate director of Ramo-Wooldridge's mis-
sile research division, has been named a

CONTINUED

viee president of the corporation,
1945
Muajor Gage H., Crocker, MS, assigned

to the U.S. Air Force, is now studying fot

his PhD at the University of Michigan,
1946

Al Bulent Cambel, MS, is now chdirman
of the mechanical ergineering department
at Northwestern University in Evanston,
fllinois, and head of the university’s gas
dynamics program. The Camnibels have four
children, ranging from 1 to 10 years old.

1947

Irving Michelson, MS, PhD 51, is now
professor and head of the department of
aerondgtical engineering at Pennsylvania
State University, He had been president
(and founder) of Odin Associates inm
Pasadena. an engineering research organ-
ization engaged in advinced studies for
military agencies and missile developers.

L. Edward Klein, MS, is now assistant
director of the development department of
the Monsanto Chemical Company’s organic
chemicals division at St. Louis, Missouri.
He has been with the division since 1947.

William F. Ballhaiis, PhD, has been
made head of a new division of Northrop
Aircraft. Called Nortronics, the division
will haadle operations in the field of elec-
tronics, electro-mechanical and related opto-
mechanics! products.

George B. Melrose, Tr., MS, has been
appointed chief of the aeroinechanic sec-
tion in the research division of the Bell
Aireraft Corporation in Buffalo, N.Y, He’s
responsible for aerodyriamics and propil-

sion on all guided missiles and space ve-

hicle projects,
1948
Allen T. Puder, MS'49, is now president
of the Ruckstell Corporation in Azusa. A

subsidiary of the General Tire & Rubber

Ruckstell  manufacturers
rlternates

Company, pet-
manent magnet suxiliary
power units. Also employed there are
Redph Marshall, 43, Lloyd Ote, "4, M547,
4. Mortinel, 748, M50, The
Puders, who live in Altadena, have twin
daughters, Joyann and Janice, 7, dand a
aon, Brent, 5.

and

antd Creorge

1949
Donald R. Westervelt is tow an associate
leader in the test division of the
Los Alamos Scientific Laboratory in New
Mexico. “

Eroup

Manuel N. Bass writes that he is still an
instructor at Northwestern University in
Evanston, [Mineis—"“and still single.”

Kendall F. Faomulare is now a physicist
in the weapons division of the Los Alattios
Scierntific Laboratory in New Mexico.

Robert P. Crago, MS, formerly general
manager of [BM’s Kingston, N.Y. plant,
has been promoted to director of engineer-
ing for the military products division of
IBM in New York. He’s heen with the
company since 1949,

1950
Dr. Jerty 0. Matthews is practising in-
dustrial medicine with the Bishop Medical
Grotip in Long Beach, The Matthews' have
two datghters—Julie, 2. and Leslie Ann,
5 moriths,

Li. Col. Adam F. Schuch, PhD, is a statt
meiriber of the Los Alamos Scientific Lab-
oratory in New Mexico, as well as execu-
tive officer of the 4012th Research and
Development Unit of the U.S. Army Re-
serve in Los. Alatios.

Donald Merrifield, S.J., received his MA
ini philosophy at St. Louis University and
is now at MIT working for his PhD in
physics. He writes: “This summer 1 saw
my fellow classmates, Monte Marks, 50
and Richard Kripe, 50, both in California,
and, more recently, here at MIT, Fernando
Corbato, 50, on the staff of the computa-
tion center and John Greene, '50, from
Project Matterhorn at Princeton. I alzo
visited with Marion Joncich, *55, a fellow
Jesuit &z well az fellow alumnus, who is
studying at Los Gatos, California.”

John P. Moffait, Ir., is now director of
the quality control department of the
central manufacturing division of Consoli-

dated Electrodynamics in Pasadena,

Carel Oue, Jr., PhD 54, research geo-
logist with the Pure il Company in
Crystal Lake, Tllinnis, now has a four-
month-old son, Eric Charles.

Werner B, Riesenfeld. who had been a
project associate at the University of Wis-
icist in the
retical division of the [os

theo-
Alamos Scien-

consin, iz now a phys

tific Laboratory in New Mexico.

1951

Tohn B, Johnston, PhI) °55, is ah dssist-
ant professor of mathematics ‘at the Uni-
versity of Kansas City in Missouri,

William R. Smyvthe. MS 52 PhD 57,
writea: “Since finishing gradugte work at
Caltech’s synehrotron Jast December I have
beerr at the . E. Mictowave Luborstory in
Palo Alte, working on high power kly-
strons and traveling wave tubes, T have
accepted a position as a research associate
at the University of Colorado where Pro-
fessor Dmid Lind. MS 43, PhD 48, i
directing the desigh of a variable energy
evelotron. My wife, Carol, and daughter
Stephanie (2 years), and I are living in
Boulder.”

Stuart 1. Cavers, PhD '51, writea that
“I've been assoviate professor in the de-
partinent of chemical” engineering af the
niversity of British Colitmbia in Canada

CONTINUED ON PAGE 52
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IF»you’re looking
beyond tomorrow...

Your first position after graduation
will determine the direction in
which you will grow in engineering
knowledge and ability.

Garrett offers engineering career
opportunities which will expand for
many years to come.

They include the following in the
fields of aircraft, missiles and tech-
nological industry: system élec-
tronics; computers and flight
instruments; gas turbine engines

and turbine motors; prime engine
development; cryogenic and nuclear
systems; pneumalic valves; servo
control units and air motors; indus-
trial turbochargers; air conditioning
and pressurization and heat transfer.

In addition to direct assignments,
a 9-month orientation program is
available to aid you in selecting your
field of interest. This permits you
to survey project, laboratory and
administrative aspects of engineering

THE (.U { {38 ) CORPORATION

This 9Y4-pound AiResearch solid propellant power package energizes
the auxiliary systems of a guided missile. It includes an electrical sys-
tem generating 650 watts and a hydraulic system which activates the
missile’s aerodynamic controls. Participating in its development were
electronic, hydraulic, mechanical and power plant engineers.

at Garrett. With company financial
assistance you can continue your edu-
cation at outstanding universities
within easy reach of your employ-
ment.

Project work is conducted by
small groups where individual effort
is more quickly recognized and
opportunities for learning and
advancement are enhanced. For full

information write to Mr. G. D.
Bradley.

G851 S. SEPULVEDA BLVD,, LOS ANGELES 45, CALIFORNIA

DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES ¢ AIRESEARCH MANUFACTURING, PHOENIX » AIRSUPPLY
AIRESEARCH INDUSTRIAL o REX * AERO ENGINEERING *» AIR CRUISERS o AIRESEARCH AVIATION SERVICE
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CAREERS WITH BECHTEL

Iames E DeL Curo, Mechanical Engineer, Power Division

MECHANICAL ENGINEERING

One of a series of interviews in which

Bechtel Corporation executives discuss

career opportunities for college men.

QuesTION: As I understand it, Mr. Del
Curo, the Power Division is concerned
with the engineering phases of steam-
electric generating plants?

DEeEL Curo: That’s true. Our own de-
partment is specifically concerned with
the mechanical engineering phases of
such plants.

QUESTION: When the engineering grac_i-
uate joins your department are his
starting duties standard?

DEeL Curo: Yes. The routines are pretty
well defined. We know a man learns
best by actual doing, so he is put to
work immediately on heat balances,
line size calculations, specifications,
miscellzneons and minor auxiliary
equipment, instrument data sheets and
information for plant data books.

QUESTION: In other words, you sort of
throw the man in and he has to learn
to swim by himself? )
DEL Curo: No. He has plenty of help.
He works under the direct supervision
of a job engineer or the mechanical
group supervisor.

QUESTION: How long does this training
phase last?

D& Curo: Thatwill vary with the man,
since aptitudes and desires to learn are

50

different. The average is somewhere be-
tween a year and eighteen months.

QUESTION: During this period he will
gradually advance to more complicated
equipment?

Der Curo: Yes. For example, after a
while he will be doing original work on
heat balances and system studies. He
will be able to take an entire “piece” of
a project and handle it on his own re-
sponsibility. He will becoms involved
with bigger equipment and with the
overall aspects of the power plant.
Sommewhere dlong the line he will likely
be assigned to try his hand at piping
materials, piping specifications and
combined control specifications,

QuEesTioN: Whuat ahout the man who
wants to specialize?

Der Curo: If, for example, a man
shows a particular interest in steam
turbines, instrumentation or control,
and demonstrates a special aptitude for
one of them, he will often be called on
to work on that specialty, without being
confined to it exclusively. Thus we en-
courage specialization, even during the
training period, but also make siire that
the young man gets overall experienice
throtigh work in all phases of mechan-
ical engineering,

QueEsTioN: What about fieldexperierice?

Der Curo: That is, of course, highly
desirable from his standpoint and ours.
We make every effort to assiga the
young engineer to field work as soon
as possible.

QuEesTiON: What will he do in the field?

Der. Curo: When we are building a
power plant we try to get the young en-
gineer on the job five or six months be-
fore the scheduled start up of the plart.
He will actually help the chief start up
engineer by writing up procedures,
planning the hydraulic washing to
steam lines, working on the start up of
each piece of the equipment, checking
otit controls, etc.

He will also handle paper work such as
filling out the data sheets that are later
turned over to the plant operators to
aid them in running the plant. By the
time the turbine is rolled and the job
ends, the young engineer has been able
to see the end result of all the engineer-
ing work he and others have done back
in the office.

QUESTION: Are there any other types
of field assignments?

Dei Curo: If the young etigineer de-
sires stich experience, he is sometimes
used in the construction department if
that group is shorthanded.

Bechtel Corporation (and its Bechtel for-
eign subsidiaries) desigiis, engireers and
constricts petrolenm refineries, petro-
chemicul and chemical plants; thermal,
hydro dnd nucledar electric generating
plants; pipelines for oil and natural guas
transmission. Its large and diversified en-
gineering organization offers opportunities
for careers in many bronches and spe-
cialties of engineering —Mechanical...
Electrical . . . Structural , . . Chemical . . .
Hydroulic,

Write for new brochtires showing the wide
variety of projects Bechtel builds through-
out the world,

Address: John F O’ Connell,
Viee President, Industrial Relations
220 Bush Street, Son Fravcisco 4, Calif.

BECHTEL
CORPORATION

SAN FRANCISCO
Los Angeles « Mew York + Houston
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ASPHALT ENGINEERING BULLETIN = 4

ASPHALTIC SURFACE

Sucume 5 loaded whes! on & typical Asphall navement consisting of
Asnhalt sirface hase eourse and natural Suborade. The entire load
is lransmitted 1o the pavement by 1he tie The load applisd at fhe
surface s distributed downward and outward theough the Asphal
pavement and hase info the nalive Soil or suberade The inad sproads
; eut at an dnple ef apgmzma&z y 45¢ in the manner mc%mated above.

STRESS INTENRSITY

look a% Ihe {;umd ine. It shows the appmxmaiﬁ manner in which |
intensity of shiesses in flexible type pavements decreases in
depth. The total load affects the shape of the cutve: the greater

the unit load. the greater the shress at the given depth |

L except

_ that it cannot exceed 100% of the contact pressure at the surface. |

Design of flexible ASPHALT pavement

The flexibility of modern Asphalt
pavement is one of the great
achievements of scientific road-

building.

It is the planned result of layer-
upon-layer construction that
“locks” surface to foundation to
help spread the weight load,
absorb shock and pounding
without cracking.

Modern Asphalt paving is
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designed to make maximum use
of native soil and other native
materials such as sand, stone,
slag and gravel. This is one im-
portant reason for the economy
of modern Asphalt roads.

Study the diagrams on this page.
They show how the load is dis-
tributed on modern Asphalt con-
struction and how the maximum
siress varies with depth of
pavement.

Be sure to cut
out and file
this data sheet
and those
previously
inserted in this
publication.
Make them
your
professional
reference
material.

Ribbans of velvet smoothpess

- MODERN ASPHALTY nicHwAYS
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Personals . . . conmnuep

since September; 1956. Prior to that I
worked for the B.C. Research Council for
a yeat and the University of Saskatchewan
for five yeais. We had a daughter, Shelagh
Sarah. on October 18 last year. This makes
2 girls and 1 boy.”

1952

C. Barclay Ray. PhD 56, assistant pro-
fessor of geolozy at Caltech, was married
to Linda Pauling. daughter of Linus C.
Pauling, PhD °25, chairinan of the division
of cheristry and chemical engineering at
Caltech, on September 8,

Charles R. Miller is acting instructor in
physics at the University of Californias
new College of Letters and Science. He’s
Leen a graduate student at Caltech for the
past five years.

1953
Gerald H. Ross is now on the staff of
the saw chain division of Omark Indus-
tries, Inc., in Portland, Ovegon.
1954
Yusuf A. Yoler, PhD, iz manager of
aerodvnamics laboratory investigations at
General FElectrie’s tnissile and ordnance
systems department in Philadelphia.
1955

Juris Hartmanis. Phl), is now assistant

professor of mathematics at Ohio  State
University in Columbiss,

Theodore K. Matthes is now studying on
a Unjversity Fellowship in mathematical
statistics for 1957-58 at Columbia Univer-
sity in New York City,

Frederick Martin writes: “I have been
working for UCs Radiation Laboratory
since last November at [Livermore, Cali-
fornia, Last summer T spent 6 weeks ofi a
mountaineeritig  trip to the Cordillera
Blanca in Peru where we attempted first
ascerits of some 5,700-meter peaks.”

Carl Bowin writes that after receiving
his BS at Caltech he traveled alimiost 2,000
miles east only to find that he had barely
reached the Midwest. “Despite this shock,”
tie says "I stayed to hiegin graduate stidies
at Northwestern University near Chicago.

“The 400-million-year-old wundisturbed
sedimentary rocks of that area were in
sttiking contrast to the folded and faulted
rocks of southern California, some of which
old. And,
gradually T liegin to think that perhaps
every valley in the world does not have a
fault in it.

“My master’s thesis on the geology of
an area in northern Maine was completed

are only one million vyears

AIRCRAFT COMTROL BEARING CATALOG ...
available for university libraries. This eataleg con-
tains complete dimensional dand loud rating tables,
scale drawings and a special engineering section

fecturing technical data,

FAFNIR

BALL BEARINGS

(AR
T b
MOST COMPLETE ‘Q b
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For Jet Engines ...

a masterpiece
of
engineering

LINE 1N AMERICA

Fafnie builds supet-precision ball
bedarings with tolerances held to
millionths of dn inch and finishes to
microinches. These bearings support
jet engine rotors where they with-
stand high loads 2nd speeds while
compensating for distortion and
maintaining shaft rigidity undee
blast furnace conditiods.

The self-alighing jet engine ball
bearing illustrated involves a radial
and a thrust bearing assembled in
onie-piece self-aligning outer ring.
All parts must fit together with ex-
trerme precision. Higher mathematics,
metallurgy, mechanical and aeronau-
tical engineering are tequired to
design and construct such a bearing.
The Fafnir Bearing Company, New
Britain, Connectictt.

last Jiune, and one week later T was swim-
ming in the blie waters of the Caribbean.
This summer I was engaged in mapping
the geology of an area in the Dominican
Republic as part of Princeton University’s
Caribbean project.

“My wife, Jean, whom I married a little
over a year ago (an: Oxy girl) will be
able io spend nexi summer with e in
the Domiinican Republic when I will fin-
ish the field work for my PhD) dissertation
at Princeton,”

1956
N. Kanersky, TSN, was
killed on June 6 while testing a jet plane
at the Naval Air Facility in Crows Land-
ing, California,

Lt. Joseph

Kyle D. Bayes, who is working for his
PhD, received the Standard Oil Foundation
Fellowship in chemistry for 1957-58 at the
Harvard Geaduate School of Ants  end
Sciences.

1957

A news roundup on last year's geology
graduates from THE F[.‘umm,g, the Cal-
tech geology club’s enterprising publica-
tion:

Thomas Bithorn, MS, geclogist with
Standard 0il Company, Salt Lake City,

| Utah.

Gunnar Bodvarsson. PhD, engineer for
heat authority, Government of [celand.

Wiltiom M. Chapple, MS, University of
Paris on Fulhright Fellowship,

Lawrence Griffith, graduate work at the
Rice Institute in Hotiston, Texas.

Gerard Grau, PhD, research geophysicist,
Tristitut Francais du Petrole, Paris.

Stanley Hart. MS, graduate student,
MIT.

Charles Helsev, MS, graduate teaching
assistant, Princeton University,

Ralph O. Kehle. MS, Shell Fellowship,
University of Minnesota.

Kenneth T, Lomsn, PhD, US. Geohog)-
cal Sitrvey, Washington, D.C.

Richard L. Nielsen, MS, geologist, Bear
Creek Mining Company, Mellen, Wiscon-
sin,

John C. Ruckmick, PhD, geologist. Or-
inoco  Mining Company,
Estado Bolivar, Venezuela.

Allan ‘R. Sanford, PhD, teacher, New
Mexico Institute of Mining and Technol-
ogy, Socotro, New Mexirco,

Pueito Ordaz,

James C. Savage, PhD, teacling half-
time at MIT,

Harrison Schinitt, Fulbright Fellow, Min-
eralogical Tnstitdte, Oslo, Norway,

Fred B Tahse. Ir. MS, geologist, Geo-
dynamics Associates, Arcadia, Californis.

James G. Welsh, graduate work, IJCLA.

ENGINEERING AND SCIENCE



WHAT ABOUT YOUR FUTURE?
—in Chemical, Electrical or Mechanical Engineering

1f you are planning a career in chemical, electrical,
or mechanical engineering, we believe you will be
interested in evaluating opportunities at Food
Machinery and Chemical Corporation—a nation-
wide company that puts ideas to work, through
creative research and practical engineering, in
many diversified fields.

An FMC representative will be on the campus
to tell you about these career opportunities and to

FOOD MACHINERY AND CHEMICAL
CORPORATION
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answer your questions. Your college placement
office has the date and will arrange an appointment
for you.

In the meantime, we invite you to write for
our brochure, “Putting Ideas to Work,” which
graphically describes FMC’s many product lines.

Address: Industrial Relations Dept., Food
Machinery and Chemical Corporation, P.O. Box

760, San Jose, California.

FOOD MACHINERY
AND CHEMICAL ..
Seronarion fO)
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something of
your future
was on

our minds
vesterday

i s AR AR

Who can gauge the portent of
things like jet and rocket flight,
gas turbines and guided missiles?
Electronic computers and auto-
mation, television and radar? Fis-
sion products and atomic power?

Already some of thern are giant
industries, They affect your per-
sonal life, your entire world out-
look. Yet each would still be an
improbable dream except for the
stainless and electrical alloys and
other special-ptoperty metals
(such as titanium and zirconium)
that permit designers to do things
toddy which formerly could not
be done. ;

It is Allegheny Ludlum’s con-
tinuing job to pioneer, research
and develop such metals—and
mote important, make them avail-
able to industry in every shape,
form, size and quantity needed.

You may decide that this field
offers the career for you. If so,
we'd like to talk with you—and
if you select one of the many
fields where special steels have
vital uses, we'll be glad ro work
with you. Allegheny Ludlam
Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa.

Pittsburgh 22, Pa,
ALLEGHENY
LUDLUM |

PIONEERING Oh the
Horizons of Steel

Stainless and high-temperature, electrical and tool steels; magnetic materials and sintered carbides

ENGINEERING AND SCIENCE



For Sikorsky's new 18-acre plant . . .

Architecis and Enginegrs; F. A. FAIRBROTHER AND GEORGE H. MIEHLS,
Detroit; with' ALBERT KAHN ASSOCIATED ARCHITECTS AND
ENGINEERS, Detroit, as consultants.

Where rehab‘hty iS the Watchword Gengral Contractor; E. & F. CONSTRUCTION Co., Bridgzeport.

Mechunical Contractor: JoHN WINKLE, INC., Larchmont, N. Y.
JENKINS VALVES were selected

Reliability has characterized Sikorsky Helicopters
throughout a long record of military and commercial
service. A watchword in the building of these versa-
tile airplanes, reliability also was made the critical
measure of all equipment for the 18-acre Sikorsky
plant recently completed in Stratford, Conn.

On the valves to control much of the complex net-
work of pipelines, management, architects, engineers
and contractors found it easy to agree. From long B}
experience on many jobs all could be sure of the JENKINS VALVES shown controlling heating lines. Used through-
rellablhty Of Jenkins Valves. out the Sikorsky plant on steam, woter, air and process piping.
This confidence in the specification “JENKINS”, has
been shared by building experts and plant operating
men alike for 93 years. The valves that have won this
great confidence bear the Jenkins Diamond trade-
mark . . . and they cost no more. Jenkins Bros.,
100 Park Ave., New York 17.

Soid Through Piumbiﬂg;ﬁeatxng and Industrml Dlstr:buto;s
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LOST ALUMNI

The Institute has no record of the present addresses of the men whose names dappedr in the list
below. If you find your own name here—or that of someone you knew—please drop a card,
giving the current address, to the Alumni Office, California Institute of Technology, 1201 East
California Street, Pasadena 4.

William T. Rechif, Frank 2. )
Norton Fr]lr?l?fél Evien Hall?og?" VNO? Ehhri h?f' Becker Le]o?:35 DE,TVM TAbdurnHlm Batu, B ht] 740
Langsr, R, M onoRa e Ehrenberg, Gustave, Jr. 5o %*lum}::?g\ e Groen, Witliam I
1911 Riggs. Eug 1932 gf‘l zer, IF"l"ﬂ (Bh Hsu, Chang-Pen
i uang, Fun-Chang Menis, Luigi
Lewis, Stanley M. o Kitaede Bamcman P;;[{QRGE}%!G,
Chou, Prai-Vi “h LD MeNeal, Don Payng, Charles M.
1921 ficks, Her v Gaorge Obatake, Tanemi ) Tajima, Yuji &
Wulff, Robart G cks, Herve y C Wa op George G, o T hih Ch
ulil, hooert L. Martin, Francis C. Wright, Lowell ], GO',S" ih Chen
1936 ank C U;ete., Sablh A.
1922 19029 Baasett ”Jro‘d .{1 Of&%}vun Sxdnﬂy A Wang,; Tsung-Su
Cox, Edwin P. Briggs T‘“arnah g g 1933 Chu, Dj Okun, Donmll A. 1041
Yerby, Harold V. Burns, Mertin O vate, Lindsay M. Creal, met Schosch, 1\;V1 Hicmm A,
Naquahl Mci:,c;hlroH John K. Kelch, Maxwell St]one William §. Blake, Charles L
1923 Melson, Tulius ‘ e, Arthur J. Kurihara, Hisayuki Tilker, Paul O Bruce, Sydney C.

Skinner, Richmond H.

1924

McKaig, Archibald Murdock, Keith A. Watts, Euclid V. 18582
Mercereau, James T. ~ 1930 Rice, Winston H 1939 Ebkli{]’- ]'o!?“n I\Gdl
Tracy, Willard H. %Zﬁoqu:ugg“&ff’ a. Shappell, Maple D. 1937 Asakawa, George G::z?z _F%I}Jbebft C n
Young, David R. Ianagan Bhilip T E:\!gmn\é/qg{:ga? Burnight, Thomas R. Brown, William Lowe Green, Jerome
1625 Russell, Lioyd W. ’ R Dhnn Iﬁl gungc EGStOﬁ‘ R.TLoyal II:{Ialr?\{jey,dDIonaklc%\AL.
Schart, David 79 avis, Roderic an, Heu Tsi ubbard, Jac
Bailey, Emetson CJohn 1934 Easton, Enthony Hopper, Richard H Kuo, I.Cheng
s Dld]r Jones, Paul F. [ones, Winthrop G. Robinson, Fredetick G
1926 Zethu, O ;,gnklm Tr. ; hbwqw John D Lotzkat, Harry Kyte, Robert M. Standridge, Clyde T.
- - Maginnis, Jack Liang, Cdrr Chia-Chang Stephenson Willicrm B.
Chang, Hung-Yuon 193] Moore, Charles K Neal, Wilson H. Taylor,D. Frangis
Huang, Y. H Munier, Alfred E Roberison, Francis A. Tiemann, Gordes F.

McCarter, Kennath C.

Yoy, Kai Jin

Reed, Albert ¢
Robinson, Tru~ W

ol
S'mdbk:rg Edward C.

H~, Tseng-Loh
Voak, Alfred 8.

Chuen Chang
Nﬂham A

E. Ray

Mh.]'vcrl, Edwin B.

Read, Tohn

Nichols, Roberi M
Ohashi, George Y
Onaka, Takeji

Rodee. Walter F.

Nojima, Noble
Penn, Willicm L., Tr.

Tsao, (Jmeenq
V'e’cwquw Jose L
Wang, Tsun-Kuei
Wdtson, James W.

Tatom, johq F.
Teien, Hsue-shen

Clark, Morris R,
meaon Delmar L.
deberg, Carl F.
Dieter, Darrell W,
Easley, Samuel [.

Waigand, LeRoyG
‘Wﬂlg Edwin P

SMOOT-HOLMAN

New shallow, two:by-four

W ITN =] LITSX Do You Read?

Then you know VROMAN’S

for nowhere else are you
more likely to find the book vou
warnt, be it hest-seller or classic,
Thurber or technical tome — or
even crime, from Macheth to

Agatha Christie.

And you know. too. that Vroman’s
is & convenient place to shop for

all manner of desk supplies (and

for a desk to put them in). elegani

stationery, artists’ materials, and

the very choicest of gifts.

%“ Filters can be inserted

in louvered-style to create
desired atmosphere.

SMOOT-HOLMAN
COMPANY
INGLEWOOD, CALIFORNIA
Send for illustrated, descriptive brochurs.
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Relatively large area
controls brightriess and
assures uniformity of ilumi-
nation.

ROMAN'S

695 £ COLORADO ST, PASADENA

SYCAMORE 3-117!
RYRN 1-6669




Marquardt Means Opportunity

The Marquardt Aircraft Company was founded in November, 1944 to conduct research,
development, and manufacturing operations in ramjet propulsion. From the beginning,
the principle company objective was to establish and maintain a high level of com-
petence in engineering.

Both because of the national need and the inclination and experience of the key
people, Marquardt has continued to pioneer the development of products containing
a high content of scientific and engineering newness. Prominent examples are the
supersonic ramjet, providing cruise power for the Boeing Bomare interceptor missile
and the Lockheed X-7 Test Vehicle; ram air auxiliary power packages, on the Chance
Vought F-8U and the Lockheed F-104A; thrust reversers; afterburners; and a wide
range of ramjet and turbojet controls and accessories.

Since the technical areas available to a company specializing in advanced controls
and propulsion work are numerous, you will find a broad range of engineering oppor-
tunities at Marquardt. Check your Placement Office for dates when Marquardt rep-
resentatives will visit your school, or write Dock Black, Professional Personnel, Mar-
quardt Aircraft Company, Van Nuys, California.

DECEMBER, 1957

MBER ONE IN A SERIES

~
ENGINE

CRING MANAGEMENT AT MARQUARDT

Roy E. Margquardt, at 39, is the youngest
chief executive officer in the aircraft
engine business. A graduate of the Cali-
fornia Imstitute of Technology, he was
Director of Aeronautical Research at the
University of Southern California prior
to founding Marquardt Aireraft Co.

marquargti‘.?

Van Nuys, Callforma
Ogden, Utah

FIRST IN RAMJETS
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Lost Alumni

White, Jonhn R.
Whitfield, Hervey H.
Yui, En-Ying

1942
Bebs, Mehmet F.
Bergh, Pail S.
Callaway, William F.
Carr, Earle A.
Chastain, Alexander
Go, Chong-Hu
Hughes, Vernon W,
Levin, Daniel
MacKenzie, Robert E.
Matrtinez, Victor H.
Sternberg, Joseph

1943
Angel, Edgar P.
Bathel, Hordce L.
Bridgland, Edgar P.
Burlington, William J.
Brycnt, Eschol A,
Carlson, Arthur V
Colvin, James H.
Darniels, Glenn E.
Enikeielf, Oleg C.
Hamilton, William M.
Hewson, Lawrence
Hillyard, Royal L.
Hilsenrod, Arthur
Johnson, Edwin G,
King, Edward G
Koch, Robert H.
Kong, Robert W.
LaForge, Gene R.
Lee, Edwin S., Ir.
Leeds, William L.
Ling, Shih-Sang
Lobban, William A
Lundgquist, Roland E.
Mampell, Klaus .
McNeil, Raymond F.
Mixsell, Joseph W,
Mowery, Irl H., Jr.
Nesley, William L.

Neuschwdnder, Leo Z,

Newton, Everett C.
Q'Brien, Robeart E.

Patterson, Cheries M.
Peadrson, John E
Rambo, Lewis

Rivers, Nairn E.

, Fred B.
Rupert, James W., Jr.
Scholz, Dan R. |
Shannon, Leslie A.
Smitherman, Thomas B.
[indle, Albert W., Jr.
Vicente, Ernesto
‘Walsh, Joseph R.

Courtland, L. Washburn

Weis, William T,
Wood, Stanley G.
Yung, Chiang H.

1944
Alpan, Rasit H.
Baranowski, John J.
Barriga, Francisco D.
Bell, William E.
Benjdamin, Donald G.
Berkant, Mehmet N.
Birlik, Ertugrul
Burch, Joseph E.
Burke, William G.
De Medeiros, Carlos A
Fu, Ch'eng Yi Fu
Gray, ]. Doyle
Harrison, Charles P.

u, Ning

Johnson, William M.
Kern, Jack C., Jr.
Labanauskas, Paul §.
Leenerts, Lester O,
Marghall, John W.
McAnlis, Robert G.
Shults, Mays G.
Stanford, Harry W,
Steini, Roberto L.
Sullivarn, Richard B.
Sunalp, Halit |
Taylor, Gdrland S.
Trimble, William M.
Unayral, Nustafa A.
Wolt, Paul L

Wood, George M.
Writt. John |

Yik Gaorge

CONTINUED

ins, Robert P
, Yung-Hiiai
1

1946

Barber, [ohn H.
Burger, Glenn W.
Conradt, Robert H.
Dethier Bernard
Dyson, Jerome P
Esner, David R.
Foster, R. Bruce

Hayne, Benjamin ., II]

Hege, Douglas W.
Hoftiman, Charles C.
KeYuan, Chen
Lang, Serge

Lewis, Frederick, W.
Lowery, Robert H.

Maxwell, Frederick W.
MdacDonald, Norman J.

Prasad, K. V. Krishna
Simmons, George F.
Sledge, Fdward C.
Smith, Harvey F.
Stone, Dedn P.

Tung, Yu-Sin

Uberoi, Mahinder S.
Weldon, Thomas F.

1947

BAtencio, Adolfo .
Boyd, John R.

Clock, Raymond M.
Ddgriall, Brign D,
Hsu, Chi-Nan
Hstieh, Chi-Hsun
Huang, Ea-Qua

Leo, Fiorello R.
MacAlister, Robert S.
Matning, Ordway T.
McClellan, Thomas R.
Molloy, Michas! K.

Monaukian, John
M 1ead, Basil £, A
n, Conrad N

Rossil, Fred E., Ir
Sappington, Merrill H.
Swettd, Frank A

Vanden Heuvel, Geo. R.

Veale, Joseph E.

Wan, Pao Kang
Weliman, Alonzo H., Jr.
Ying, Lai-Chao

1948
Agnew, Haddon W,
Bingham, Andrew T.
Blue, Douglas K.
Browhne, Charles I., Tr.
Bunce, James A
Collins, Burgess F.
Crawiord, William I,
Hall, James N.
Harris, John N
Hsigo, Chien
Hsieh, Chia Lin
Leavenworth, Cameron
MacNeill, Robert J.
Masor, Herman A.
McCollam, Albert E.
Morehouse, Gilbert G
Oliver, Edward D,
Rhynard, Wayne E.
Robinson, Martin S.
Swain, John Sabin
Swank, Robert K.
Walters, James W, [r.
White, Harvey J.
Winniford, Robert S.
Yanak, Joseph D.

1949
Barker, Edwin F., Jr.
Baumarnn, Laurence |
Clancy, Elbert H., Jr.
Clendening, Herbert
Cooper, Harold D
Danndn, John H.
Foster, Francis C
Heiman, Jarvin R
Krasin, Fred E.

Kuchar, Charles E,
Lowrey, Richa-d O
MacKinnon, Neil A,
Metieson, Robert C.
McElligott, Richard B
Orme, Erie C.

Petty, Charles C
Ringness, William M.
Rudin, Marvin B.
Stdappler, Robert F.
Weiss, Mitchell

Yi, Sien-Chius

1950
Brvan, William C.
Edelstein, Leonard
Herndrickson, James
Li, Chung Hsien
McDanie!, Edward F,
MeMillan, Robert
McNamara, John H.
Monroe, Alfred ].
Nelson, Robert C.
Pdo, Wen Kwe
Paiilson, Robart W
Roberts, Morton S.
Roddick, James A.
Scherer, Lee R, Jr.
Schreider, William
Shen, San-Chiun
Spevak, Ezra
Sullivan, John H.
Vivian, James A.

19351
Arcosemernda, Ricdrdo
Brewer, Richard G
Davison, Walter F.
Denton, James Q
Hawk, Riddell L.
Latdjian, Jacob P,
Li, Cheng-Wu

Padgett, Joseph E., Ir.

Pdlmer, Johi M., Jr.
Summers, Alldn J.

1952
Abbott, John B
Arcoulis, Elids G.

Baugher, John D,
Guattas, Victor
J2pson, James O.
Ketinon, Richard E.
Loftus, Joseph F.
Long, Ralph F.
Lunday, Adrign C.
Noli, . Crawiord
O’Brien, Joseph
Price, Edgar P.
Primnbs, Charlas L
Robisux, Jean
Schaufele, Roger 1.
Shelly, Thomas L.
Wiberg, Edgdr |
Woods, Joseph F.
Zacha, Richard B.

1953
Fink, Gaorge B.
Gardner, William D.
Mishaan, Albarto
Morishita, Naoji
Muss, Ddnisl R.
Rankin, Fred W., Jr.
Slodowski, Thomas R.
Vidal, Jean L.
Wood, Robert H

1954
Cardinale, Otto
Petersorn, Claretice E.
Quiel, Norwald R.
Rosen, Benjamin M.

1955

Moore, William T.
Muraru, Vasile
Nesman, Miles

1956

Sharp, Robert V.
Viens, Charles H.

1957

Lawrence, Alfred F, Jt.

ALUMNI! DIRECTORY
SUPPLEMENT

A supplement to the 1957 Alumni Directory will
be ready for distribution sometime around the
middle of December. This supplement will list the
names and addresses ONLY of those who received
degrees in June, 1957, Copies of this supplement
will be sent automaticelly Yo poid alumni who
received a degree in 1957, Other paid alumni may
secure a copy of this supplement by filling in the
form below and sending it to the Alumni Office,

Gl s

455 El Dorado S¢t.

Pasadena, Calif.
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FR YOUR INFORMATION

»beat barnacles
»olefin opportunities

Beat barnacles

“Barnacle Bill” is not only the title
of an old sea song—it’s the price
ship operators pay for inefficient
operation due to barnacle-fouled
hulls.

Although you can combat foul-
ing with copper pigments, conven-
tional copper bottom paints may
create new problems by accelerat-
ing the corrosion of steel hulls.

Murvar sodium copper chro-
mate to the rescue: research shows
that it has both anti-fouling’ and
anti-corrosive properties. No sur-
prise either, because it is a mem-
ber of the same pigment family as
“zinc yellow,” a chromate long
used as a corrosion inhibitor in
metal priming paints, Anti-fouling
of course, because it contains cop-
per.

This useful combination of prop-
erties also has led us to test
MutuaL sodium copper chromate
in preservative combinations for
wood, cordage, fabrics and paper,
and in agricultural fungicides.

Oletin opportunities
Did it ever occur to you that your
product might be epoxidizable?
Or even hydroxylatable?

‘What, never? All we mean is
you can upgrade it with hydrogen
peroxide; to put you in new mar-
kets with greater profits.

DECEMBER, 1957

DIVBIONS

hemical

Nationai Aniiine
Nitrogen
Semet-Sclvay
Soivay Process
international

»water-resistant coatings

With H,0,, you can upgrade
such olefins as soya bean oil, cot-
tonseed oil, tall oil, turpentine, lin-
seed oil or unsaturated petroleum
derivatives. '

By upgrading, you find yourself
making resin plasticizers, glycols,
stabilizers,insecticides,monomers,
lubricants, waxes, surfactants or
brake fluids.

In the epoxidation and hydro-
xylation processes, hydrogen per-
oxide reacts with unsaturated ole-
fins to form a completely different
class of chemical compounds. Of
course, hydrogen peroxide 'has
been around for some time, but
recent developments now permit
broad commercial use of these
processes.

Research people working in
chemicals, plastics and pharma-
ceuticals will be interested in a
new Solvay Process Division up-
to-date review and bibliography
on the subject.

Water-resistant coatings
Paper coaters know that if they
want to keep a coating from com-
ing off in water, they must insolu-
bilize the binder after application.
Starcl, casein, protein and latex
are the most widely used paper
coating and sizing adhesives. The
major advantage of starch is its
ease of use, but this is offset by its

» new urethane booklet

lack of water resistance. On the
other hand, although casein, pro-
tein and latex give good water re-
sistance, they are more expensive.

May we suggest a starch coating
maodified with U.F., CoNCENTRATE-
85, for low-cost, water-resistant
paper coatings. A product of our
Nitrogen Division, U.F. CoNCEN-
TRATE-85 is a low-cost, non-resin-
ous, high-concentration urea-for-
maldehyde product.

You can obtain different degrees
of insolubility by adding 2 to 50%
to the starch, though 20% gener-
ally makes an excellent coating.
Other assets: a simple mixing
operation, a useable pH range of
4 to 8.

We have available a new tech-

‘nical paper on the subject, “A new

product for the insolubilization of
starch films.”

New urethane bookiet

In these columns, we’ve talked
about what the industry calls “the
next great synthetic.” Allied’s in-
terest in urethane materials lies
with our National Aniline and
Barreti Divisions, which produce
the key chemicals—diisocyanates
and polyester resins respectively—
used in making these versatile
plastics. Now we have a new
booklet available on urethane ma-
terials, detailing their applications
and their future,

Mutuar and U.F. CoNCENTRATE-85. are Allied
Chemical trademarks,

Creative Research

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

ALLIED CHEMICAL
61 Broadway, Mew York 6, N. Y.
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Jdanuary 16

February 22

ALUMNI EVENTS

Dinnar Meeting

Dinner-Darize

CALTECH CALENDAR

ATHLETIC SCHEDULE
VARSITY BASKETBALL

January 10
Caltech dt Riverside

January 15
Pomona at Caltech

April 12 Annval Semindr

January 17
June 11 Annual Meeting Occidental dt Caltech
June 28 Annual Picnic

January 18
Cadltach at La Verne

January 21
Cdltech dt Ndzdrenes

Janudry 25
Caltech dt Redlands

FRIDAY EVENING
DEMONSTRATION LECTURES

Lecture Hall, 201 Bridge, 7:30 P.M.

December 20
Geologic Aspects of Enginesring
Disasters in Southern California
Dr. Richard Jahns

Jdnudry 3
Satellites
Br. Albert Hibbs

January 10
Plants are Weatier-Conscious
Dr. Frits Went

Jdnuary 17
A New Method for Exploring the
Depths of Ocearis
Dr. Harrison Brown

SIT BACKAND RELAX

Let Calmec Manufacturing Company
Worry About
Your Metal Parts and Products

PRESIDENT

President

Vice-President

President

sics

Apclied Phy
Silver Springs,

Willis R. Dondahue, *

VICE-PRESIDENT
Edward P. Fleischer,

Frank C. Bumb, *
L. Fort Etter, '35
Jobn R. Fee, ‘51

ALUMNI ASSOCIATION OFFICERS

SECRETARY
Donald S. Clark, 29

TREASURER

43 Georgs B. Holmss, '38
BOARD OF DIRECTORS

John E. Fleming, '48
Cliester W. Lindsay, '35
John E. Osborn, ‘33

Nick T. Ugrin, ‘34

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER

E. Morion Holland ‘36

A G. Edwards & Sons, 50! Lexington Avenue, New York 17

Albert E. Myars ‘29

530 Rock Road, Glen Pock, New Jersey

Secretary-Treasurer
Pennie, Edmonds, Morton, Barrows & Taylor,
247 Park Avenue, New York

WASHINGTON, D.C. CHAPTER:

Frank F. Scheck '48

Frank H. Shelton '49

Armed Forces Special Wedpons Project
Secretary-Treasurer

Richard G. King 49

Laboratory, Johns Hopking University
Maryland

SAN FRANCISCO CHAPTER

We have the most modern facilities and most
complete plant to give you the muoaximum of
service, whether it is a small part, o large part,
or o product from your ideas to the shipped article
direct to your customers, urider your natie, from

our plant.

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

Presiderit Donzld B Losffler 40
Stell O Company, Mortinas
Vice Presidont Tules F Meayar 40

Chemiical Division, Standatd Oil Co., Richitnond
Secretary-Tredsurer Morman Bulman 52
Shell Oif Company, Martin
Meetings: Intormal luncheons every Thursday.
Fraternity Club, 345 Bush St., Sdan Franciseo

CHICAGO CHAPTER:
Secretary-Treasurer
Northwesiern University, Evansten

SACRAMENTO CHAPTER: .
President ) ) Wayne MazRostie ‘42
State Depariment of Water Resources, Box 1079, Sacramento
Vice Presideni Charles M. Herd Ex. '20
Sterte Divizion of Architecture, 1120 "*N'* Street, Sactariento
Secretdry John Ritier '35
State Divizion of Highways, 1120 "N’ Street, Sacratiernto
Meetings: Luncheon first Friday of each month,

University Club, 1319 'K’ St., Socramento

Lawrence H. Nobles 49

SAN DIEGO CHAPTER:

Chaitman . Maurice B. Ross "4
3040 Udal Street, San Diego 6, Caht

Sacretary : Frank Jehn Dore, Ir. 45
Consoliddted Vultee Aircraft Corp . San Diego )
Program Chairman Herman 8 Enpglonder 39

S Navy Electronics Laberatory

40
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PHOTOGRAPHY AT WORK-—DNo. 31 in u Kodak Series

contour map. [he
the ph i

tenistics and much other valuable data.

In minutes the survey plane flies over
the prospective site, making over-
lapping sterco photographs.

A sharp eye in the sky picks plant sites,

appraises soil and water supply

Stereo aerial photographs in
the hands of Donald J. Belcher
& Associates Incorporated,
Ithaca, N.Y., reveal a wealth of
information about a location in
a fraction of the usual time and
at far less cost.

Picking a plant site, determining
drainage ‘and foundation condi-
tions, routing a highway or pipe-

line, can mean monthsof trudging
toil and sampling.

But not when vou put photog-
raphy to work.

The sharp eye of the depth-
revealing 31) camera gets every
detail down on paper where the
trained analyst can translate the
photographic record into mmvalu-
able facts for the engineers.

Whether it 1s in finding a plant
site, or in aiding research, 1m-
proving a product or increasing
sales, photography plays an 1n-
portant position on industry’s
team. For small companies and
large, it picks up chores that free
technical hands for creative work.
It trams, 1t sells, 1t takes over
ofhce routine. You’ll ind it can
work for you, too.

CAREERS WITH KODAK

With phaotographv and photographic
processes becoming increasingly im-
portant in the business and industry of
tomorrow, there are new and challeng-
ing opportunities at Kodak in research,
development, design and production.

EASTMAN KODAK COMPANY, Rochester 4, N.Y.

If you are looking for such an interest-
ing opportunity, write for information
about careers with Kodak. Address:
Business and Technical Personnel De-

partment, Eastman Kodak Company,
Rochester 4, N. Y.

[




Q. Mr. Hill, what can | do to get the
most out of my job interviews?

A. You know, we have the same
question. I would recommend that
you have some information on what
the company does and why you be-
lieve you have a contribution to
make. Looking over company in-
formation in your placement office
is helpful. Have in mind some of the
things you would like to ask and try
to anticipate questions that may
refer to your specific interests.

Q. What information do you try to get
during your interviews?

A. This is where we must fill in be-
tween the lines of the personnel
forms. I try to find out why partic-
ular study programs have been fol-
lowed, in order to learn basic motiva-
tions. I also try to find particular
abilities in fields of science, or math-
ematics, or alternatively in the more
practical courses, since these might
not be apparent from personnel rec-
ords. Throughout the interview we
try to judge clarity of thinking since
this also gives us some indication of
ability and ultimate progress. One
ood way to judge a person, I find,
%5 to ask myself: Would he be easy
to work with and would I like to
have him as my close associate?

Q. What part do first impressions play
in your evaluation of people?

A. I think we all form a first im-
pression when we meet anyone.
Therefore, if a generally neat ap-
pearance is presented, I think it
helps. It would indicate that you
considered this important to your-
self and had some pride in the way
the interviewer might size you up.

Q. With only academic training as a
background, how long will it be before
I’l} be handling responsible work?

One of a series™

Interview with General Electric’s

W. Scott Hill

Manager—Engineering Recruiting

Qualities | Look For

When Recruiting Engineers

A. Not long at all. If a man joins a
training program, or is placed direct-
ly on an operating job, he gets
assignments which let him work up
to more responsible jobs. We are
hiring people with definite consider-
ation for their potential in either
technical work or the management
field, but their initial jobs will be
important and responsible.

Q. How will the fact that I've had to
work hard in my engineering studies,
with no time for a lot of outside activi-
ties, affect my employment possibilities?

A. You’'re concerned, I'd guess, with
all the talk of the quest for “well-
rounded men.” We do look for this
characteristic, but being president
of the student council isn’t the only
indication of this trait. Through
talking with your professors, for
example, we can determine who
takes the active role in group proj-
ects and gets along well with other
students in the class. This can be
equally important in our judgment.

Q. How important are high scholastic
grades in your decision to hire a man?

A. At G.E. we must have men who
are technically competent. Your
grades give us a pretty good indica-
tion of this and are also a measure
of the way you have applied your-
self. When we find someone whose
grades are lower than might be ex-
pected from his other characteristics,
we look into it to find out if there
are circumstances which may have
contributed.

Q. What consideration do you give work
experience gained prior to graduation?

A. Often a man with summer work
experience in his chosen academic

field has a much hetter idea of what
he wants to do. This helps us decide
where he would be most likely to
succeed or where he should start his
career. Many students have had to
work hard during college or sum-
mers, to support themselves. These
men obviously have a motivating
desire to become engineers that we
find highly desirable.

Q. Do you feel that @ man must know
exactly what he wants to do when he is
being interviewed?

A. No, I don’t. It is helpful if he
has thought enough about his in-
terests to be able to discuss some
general directions he is considering.
For example, he might know whether
he wants product engineering work,
or the marketing of technical prod-
ucts, or the engineering associated
with manufacturing. On G-E train-
ing programs, rotating assignments
are designed to help men find out
more about their true interests be-
fore they make their final choice.

Q. How do military commitments affect
your recruiting?

A. Many young men today have
military commitments when they
graduate. We feel it is to their ad-
vantage and ours to accept employ-
ment after graduation and then ful-
fill their obligations. We have a
limited number of copies of a De-
partment of Defense booklet de-
scribing, in detail, the many ways in
which the latter can be done. Just
write to Engineering Personnel,
Bldg. 36, 5th Floor, General Electric
Company, Schenectady 5, N. Y. o958

*LOOK FOR other interviews dis-
cussing: ® Advancement in Large
Companies e Salary e Personal
Development.
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