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We gambled on the future

and the auto industry cashed in

@ Here, at Muchlhaugen Spring Division of
Standard - Steel Spring Co., precision-rolled
1/'8-§ Carrmroy Spring Rounds ate coiled
without centerless grinding, Cariroy Rounds
have minimum decarburization, and they cost
less to use:

@ At the Gary Works of United Statss Steel,
this precision mill rolls Carrrioy Coil Spring
Rounds with extreme accuracy. Tolerances are
half of standard: .004” on the diameter, in-
gtead of the usual .008%, and only .008° out
of round, compared to 0127 on ordinary rolled
bars.

N the early days of the develop-
ment of coil springs for front sus-
penisions of automobiles, the only
steel that was available was an ordi-
nary hot-rolled bar from which as
miich as .035” of metal per side had
to be removed by grinding to insire
freedom from liarmful seams, pits,
and decarburization. This cost
money, was wasteful and time con-
suming.

We at United States Steel felt
there was a better way of doing this,
so we put our best engineers on the
problem.

Using a mill especially equipped
for the piirpose, they devised amn in-
genious method of producing hot-
rolled bars to eliminate harmful de-
fects and most of the grinding ex-
pense. Rolled by this method to half
the standard tolerances, with half
or less the amount of decarburiza-
tion, these CArILLOY Precision
Rolled Coil Spring Rounds can be

used ““as furnished” or with only a
small amount of centerless grinding.

This exclusive development has
paid off in two ways. It has paid off
for the aiitomobile manufacturer in
that his costs are rediiced and spring
performance is of the highest order.
And it has paid off for us becatse
these CARrILLOY Precision Rolled
Coil Spring Rounds are now used in
over half of the coil springs in new
atitomobiles.

Hére's just one miore example
of the better steel products being
developed by United States Steel’s
vast research program. To keep pace
with the ever-increasing demand for
special steel, United States Steel is
always looking for yoting men with
exceptional dbility and training in
metallurgy, ergineering and related
fields. For more information, write
United States Steel Corporation,
Room 2816-C, 525 William Penn
Place, Pittsburgh 30, Pennsylvania.

341817




You can’t vote yourself security

HE GERMANS TRIED IT and lost their nation
- —the Russians pretended to try it and made
themselves slaves.

You’ll notice that security is always offered in
return for your vote—""just a vote of confidence,
so I can get for you what you want.” So the
worker votes for a union boss he never saw,
the businessman votes for a subsidy or cost-plus
government contract,

And for every inch they advance toward

There are employment opportuni-
ties at Warner & Swasey for young
men of ability and character who
believe as firmly in the principles
of Americanism as they do in the
brinciples of sound engineering,
Write Charles Ufford.

security, they retreat a mile toward regulation
that is next to servitude.

But there is a way to enjoy security in America
(and only in America, by the way). That is, to
make yourself something the world must have—
a skillful farmer, a productive worker, a sound
businessman. In this country it is true that the
more value you add to the world and the more
you add to the world’s goods, the more you will
be paid in return. That is security with self-respect
—the only kind of security Americans want.

WARNER

&
SWASEY
Cleveland

PRECISION
MACHINERY
. SINCE 1880 4

YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY
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Strong When Wet

CHEMICAL PROBLEM...

. paper that absorbs the max-
imum amount of moisture without
falling apart.

SOLUTION...

.Kymene®, a series of wet-
strength resins produced by Her-
cules for paper makers. Kymene-
treated paper hasexcellent absorb-
ericy and wet-strength. Manufac-
tiirers, for example, find that the
use of Kymene prodiices a vastly
improved paper towel at remark-
ably little extra cost.

COLLEGE MEN...

This is but one example of the
far-reaching chemical develop-
ments in which you could partici-
pate at Hercules—in research,
production, sales, or staff opera-
tions. It suggests the ways Her-
cules’ products serve an ever-
broadening range of industries
and end-uses.

Hercules’ business is solving problems by chemistry for industry...

. . blastics, paint, varnish, lacquer, textiles, paper, rubber, insecticides, adhesives, soaps, detergents,
to name a few, use Hercules® synthetic resins, cellulose produets, chemical cotion, terpene chem-
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials.
Hercules® explosives serve mining, quarrying, construction, seismograph projects everyivhere.

HERCULES POWDER COMPANY Wilmington 99, Delaware

nnnnnnnnnnnn

Sales Offices in Principal Cities

HERCULES

EC53-6




You'll find classmates—and a future—at Boeing!

Men from more than 120 top engineer-
ing schools are building ‘rewarding
careers at Boeing. So chances are,
you'd be working with some of your
classmates here. And in addition you'd
be a member o‘f an Engineering
Division renowned for its trail-blazing
contributions to both military and
civil aviation.

If that’s the kind of engineering
prestige you'd like to enjoy, look into
Boeing opportunities. This company
has been growing steadily for 37 years.

It provides the finest research facilities
in the industry. It offers you work on
such exciting projects as guided mis-
siles and the fastest known bomber
in the world: the B-47 six-jet medium
bomber, as well as the still-classified

B-52 eight-jet heavy bomber.

You can work in Seattle, in the
Pacific Northwest, or in Wichita,
Kansas. Boeing provides a generous
moving and travel allowance, gives
you special training, and pays a good
salary that grows with you.

Plan now to build your career as a mem-
ber of Boeing’s distinguished Engineering
personnel after graduation. Boeing has
present and future openings for experi-
enced and junior engineers in aircraft

e DESIGN e RESEARCH

®* DEVELOPMENT e« PRODUCTION

e TOOLING

also for servo-mechanism and electronics
designers and analysts, and for physicists
and mathematicians with advanced degrees.

For further information,
consult your Placement Office, or write:

JOHN C. SANDERS, Siaff Engineer — Personnel
Boeing Airplang Company, Seattle 14, Washington

BOELEING



, ‘/ \/ hats on the horizon

for a young engineer ?

HAT depends, of course, on where he sets his
sights.

The horizon at General Motors is crowded with
opportunities for the young engineering school
graduate. They are opporttunities that he might
never discover elsewhere,

From General Motors flow an endless variety of
products. Automobiles, trucks, refrigerators,
Diesel engines are just a few. In addition, GM
defense contracts include shells, bombsights,
range finders, tanks and gas turbine engines.

So you can see how a GM engineer has a real
chance to follow his natural bent, and work in
the field of his choice.

But there’s another important advantage in
launching your career at General Motors, All

GM e .
M Posttions noy, available

work is decentralized among GM’s 33 manufac-
turing divisions, its 116 plants in 57 towns and
cities throughout the United States. And though
each division operates on its own, each can call
upon the vast resources of GM’s central research
and engineering laboratories.

Thus General Motors, despite its size and scope,
gives you the opportunity of working intimately
with top engineers, of sharing their knowledge
and experience. '

Does the opportunity pay off? Many engineering
school graduates, now in key jobs at GM, can
testify that it does.

Why not check with your College Placement
Office and arrange for an interview with our GM
College Representative the next time he visits
your campus. Or if you prefer, write direct to us.

In these fields
‘MECHANICAL E
METALLURGICAL
CHEMIC AL EN
ELECTRIC AL
INDUsTR; E
BUSINESS ADM

GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan
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IN THIS ISSUE

This month's cover picture, taken at
the 1953 Freshman Camp, shows the
class of 1957 and Caltech’s student
hody leaders making each others’ ac-
quaintance around the campfire and
Down by the Old Mill Stream. For
more news and pictures of this year’s
Freshman Camp, see page 23.

W. A. Bussard, author of “Engineer-
ing Models” on page 14 of this issue,
got his B.S. in Mechanical Engineering
at Caltech in 1944, After two years in
the submarine service he joined the
DuPont Company, where he spent six
years in production and construction
tie-in on the startup of new nylon and
Dacron plants. In both these pre-
vious experiences he had a chance to
use scale models in operator training
—~which led to his joining Industrial
Models, Inc. several years ago. This
five-year-old company now has shaops
in Wilmington, Cleveland, and New
York.

Last year every Caltech alumnus got
a bulky questionnaire survey to fill
out for the Institute. Amazingly
enough, most of them did it too. The
results can be found on page 17 of
this issue—the first comprehensive
survey of Caltech alumni ever made.
To everyone who cooperated in this job
by filling out the questionnaire—our
heartfelt thanks.
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12,13, 22, 27 Byron Johnson, Jr. ’56
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BOOKS

A BIBLIOGRAPHY ON METEORITES
Edited by Haorrison Brown
University of Chicogo Press $10.00

T’Hxs CHRONOLOGICALLY arranged
bibliography covers the world litera-
ture on meteorites and related sub-
jects published between 1491 and
1950. It’s the first of a three-volume
series which will comprise an inter-
riational catalogue of meteorites.

Harrison Brown, Professor of
Geochemistry at Caltech, is editor of
the series. Associate editors are
Walter Nichiporuk, research assist-
ant in the Division at Caltech, and
Gunnar Kullerud of the Mineral-
ogisk-Geologisk Museiim in Oslo.

The project is financed by a
Rockefeller Foundation grant. Its
purpose is to promote international
research on meteorites, and to pro-
vide a compendium of meteorite data
which will expedite research in the
field of meteorites.

The second volume in this inter-
national catalogue will include al-
phabetical, chronological and geo-

an

ment sotindness”.

""inside”tiib
on value!

How you meastire the value of a home depends on
* your point of view. To the owner, “livability” is
the important thing. To the builder or architect, it’s
“saleability”, To the lending agency, it’s “invest-

All of these agree on one point, thotgh. It’s the
“inside” story that really counts. Is the home de-
signed for comfortable, convenient living—and will
it stay that way for a long time? )

Miich of the answer really lies inside the walls,
in the wiring. For plenty of electrical circuits, out-
lets, and switches add value to any home. They keep
it modern longer—are just about the best “value
insurance” a home can have these days!

graphical indexes of all meteorites.
and descriptions of stones and stony
irons.

The third volume will have de-
scriptions of iron meteorites, the
chemical composition of all known
meteorites, their trace element con-
terit, tables of location of meteoritic
fragments. and an index of general
siibjects relatirig to meteorites.

Suffice it to say that nothing ap-
proaching this work has been done
in the field of meteorites before.

SCIENCE FICTION HANDBOOK:

The Writing of Imaginative Fiction

By L. Sprague de Camp

Hermitage House, New York $3.50
Reviewed by E. T. Bell

Professor Emeritus, Mathematics

T HE svuTHOR of this highly enter-
taining and authoritative book on
the writing of imaginative fiction is
a Caltech graduate in mechanical
engineering (1930), who has been
a patent corsultant, draftsman,
surveyor, naval officer, techinical

writer, and author of textbooks. He
hit his natural stride in 1939, when
he entered the field of imaginative
fiction. Since then he has gone far
indeed in his chosen profession, in

Southern California Edison Company

which his is one of the best kiown
names to innumerable fans. His ed-
ucational and professional experi-
erices—and above all his own suc-
cess s a writer—make him the ideal
candidate to tell those who wish to
write imaginative fiction how to go
about it.

This is not a stodgy book, like
some of the killers inflicted on
would-be writers in college courses
on writing by men who have never
learned to write themselves. It is.
on the contrary, a fast-paced, prac-
tical account of sich matiers—io
mention only a few—as modern im-
aginative fiction, markets and edi-
tors, readers and fans, preparation
for a science-fiction career, “Where
do you get those crazy ideas?”, the
plotting and writing of an imagina-
tive story, and a scholarly account
of the origins of imaginative fiction.
In the last, Aristophanes and Plato,
of course, are included anmiong the.
great masters ;' God, strarigely
enotigh, is not mentioned.

Anyone wishing to learn some-
thing of this old yet new genre of .
fiction will find plenty in this fas-
cinating book. Likewise those who
may wish to break into a feld which
is by no means exhausted and sterile.

GUIRERN CALIFgR
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A MESSAGE TO
COLLEGE ENGINEERING
STUDENTS

from J. K. Hodnette, Vice-President and
General Manager, Apparatus Products,
Westinghouse Electric Corporation

To the young man with a vision of success

Success means different things to different men. It can
mean professional recognition, or great achievement,
or exciting work, or many other things. Whatever its
special meaning to you—keep its image in your mind,
for you are already well on the way to achieving it!

If you are delermined to become a research scientist,
you can be. If you have a burning ambition to become
a sales engineer, you can be. If you have your sights
set on a top executive spot, you’ll be there someday.
One might think a 1argé camnpany like Westinghouse
would have more pressing things to think of than the

you cAN BE SURE...IFITS

VVestinghouse

ambitions of its young engineers. On the contrary,
nothing is more important . . ; for our professional
people are our biggest asset.

Here at Westinghouse, intensive efforts are made to
help our professional men realize their individual goals
—through extensive training programs, study programs
leading to advanced degrees, leadership programs, and
guidance in professional development. You are treated

as an individual at Westinghouse.
If you have the will, and are prepared, we can show
G-10271

you the way.

For information on career opportunities
with Westinghouse, consult Placement
Officer of your University, or send for
our 34-page book, Finding Your Place
in Industry.

Write: Mr. S. H. Harrison, Regional
Educational Co-ordinator, Westinghouse
Electric Corporation, 410 Bush Street,
San Francisco, California,




Midget with the giant brain

To design and
build a computer
for airborne
automatic control
systems —with
severe restrictions
imposed on size,
weight ahd operad-
tion under extreme
environmental
conditions; in
short, a computer
that would be
srall, simiple,
reliable,
rugged —and easy
to build
and maintain.

The
Problem

AT HucHEs RESEARCH and
Developmient Laboratories this
problem was examined exhaus-
tively, and it was concluded that
a digital computer offered the best
means for satisfying the require-
ments because of its ability to
solve complex problems accu-
rately and quickly.

Because the requirements of
this application could not be met
by existing digital computers,
owing to their large size, the
following developments were
undertaken:

1. Simplification of the logical
structure of the computer through
the use of a mathematical theory
of computer design based od
Boolean algebra—but with reten-
tion of the operational versatility
of a general-purpose computer.

2. Development of ingenious
circuitry to utilize the new logi-
cal designs.

3. Achievement of minimum
size by the use of subminiature
techniques, including germanium
diodes, subminiatire tubes, and
etched circuits.

4. Employment of unitized con-
struction: plug-in units of fiip-
flop circuits and diode networks.

Need for subminiaturization,
then, was a governing factor.
Consequently, entire new tech-
niques for making things not only
vastly smaller; but at the same
time easier to build and service,
were developed by Hughes. This
is a continuing process and there
is indication of even more signif-
icant advancement in miniaturi-
zation for the future.

A major effort at Hughes is also
devoted to adapting electronic
digital computer techniques to
business data processing and re-
lated applications—destined for
far-reaching peacetime uses.

Onie of the subminiature switching circuits from
the Hughes airborne electronic digital compiiter

is examined by Dr. Eugene M. Grabbe (right),
Associate Head, Comptuter Systems Department,
Advanced Electronics Laboratory, and Phil A.
Adamson of the Technical Staff, Radar Laboratory.

ENGINEERS AND PHYSICISTS

creating somnié new
positions in the

in the design and

digital computers is
desirable, but not

Activities at Hughes in
the computer field are

Laboratories. Experience

application of electronic

essential, Engineers and
physicists with back-
grounds of componenit

. ) Culiver development or system
I I u | I e S ; engineering are invited
City,
, - o , to apply.
ADDRESS: Scientific and Engineering Staff RESEARCH Los Angeles
AND DEVELOPMENT C(mnty
?
LABORATORIES P .
California
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“ACADEMIC
FREEDOM™

by L. A. DuBRIDGE

ENGINEERING AND SCIENCE printed in its April,
1953 issue the statement. published by the Asso-
ciation of American Universities (of which Caltech
is a member) on academic freedom and responsi-
bility. In his remarks at the Annual Bgnguet and
Meeting of the Alumni Association on June 10,
President DuBridge referred to this statement and
then gave further clarification of his own views
on the subject. He emphasized that these were his
personal opinions and that he was nat speaking
for the faculty or the trustees. Many alumni found
these remarks so interesting, however that Dr.
DuBridge was persuaded to release them for pub-
lication. For publication purposes he has made
certain additions and editorial revisions to the

statement given at the dinner,

|~ THESE Days when the problems of “academic free-
dom” are so much discussed, and are subject to 20 much
controversy, it is well to re-examine just what it is that
we are talking about. It would appear that some who
attack “academic freedom” are actually attacking some-
thing else; and some who defend it are often confused
as to just what they do defend.

In this country freedom of speech is guaranteed to
all by the Constitution of the United States. The college
teacher has no less and no more freedom under the law
than any other citizen.

Academic freedom is not a matter of law. Rather, it
is a privilege granted to a teacher by his university, It
is not. of course, a privilege to violale the law—a
privilege which no one has the power to give. It is a
privilege granied to the teacher to retain his position
in the university even though he expresses opinions or
beliefs or makes statements, or engages in activities,
which are unpopular with the public, or at variance
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with opinions of his colleagues or of the university ad-
ministration or its governing board. A business organi-
zation may, if it chooses, dismiss employees whose
opinions do not agree with those of *“the company.” A
university denies itself this right. Indeed, a university
does not have “an opinion.” Since it exists to encourage
scholarship, a university knows it cannot specify in
advance the conclusions to which scholars may be led.
It therefore takes special pains to assure the scholar
that he shall be free to express his views, both as a
scholar and as a citizen, without endangering his posi-
tion. No law requires a university to extend this priv-
ilege; biit scholars shiin those institutions which fail to
insure it. Through the action of scholars over the years
and through the approval of public opinion every lead-
ing university in the United States has assured its faculty
of this privilege. Thereby the progress of learning has
been accelerated and assured—io the eternal benefit of
civilized living.

Unpopuldr views

Although no university either could or would protect
its members apgdinst due process of law, many an in-
stitution has found itself resisting the public clamor for
the dismissal of a professor who has expressed views
which are at the momeiit unpopular. Much of the de-
mard in this country a generdtion ago for the more
explicit recognition of academic freedom came from the
situation caused by the dismissal of biologists who
taught the then unpopular theory of evolution. During
World War [ German scholars were inder similar pres-
sure, But though piiblic clamor has at times been loudly
and even violently insistent, the great universities of the
nation (that is, those that have attracted and retained
the greatest scholars) are those which, generation after
generation, have resisted these temporary demands that
scholars be persecuted or dismissed for their opinions.

Privilege and responsibility

Now no privilege is possible without an accompany-
ing responsibility. The responsibility of one who enjoys
academic freedom has not always been explicitly de-
scribed; it is no less real. It is implied in the very
word “academic.” An academic institution is one de-
voted to scholarship. Academic freedom can have no
meaning except as applied to scholars. The privilege
accorded a scholar to retain his appointment has never
meant that one who is not a schotar has a right to
retain his job. Academic tenure is designed to protect
scholarship, not to shield incompetence, dishonesty, or
any illegal or immoral action. Thus a person who has
lost or abandoned the qualities of a scholar has abdi-
cated his right to claim the privilege of a university
position—and hence the right to academic freedom or
tenure.

There are of course occasions on which the determin-
ation- of whether an individual has lost his right to be
classed as a scholar is a difficult matter, Tt is easy if

10

one can prove gross incompetence, imimorality, deceit,
or disloyalty. But scholarship demands also positive
gualities of sincerity, integrity, loyalty, respect for
others, good taste. Honest men may ofteri differ in their
opinions as to whether or to what degree a colleague
has failed to measure up to scholarly requirements. But
orie thing is clear: the determination of scholarly com-
petence must be made by scholars; the right of a man
to contiriue as a faculty member must be judged by his
colleagues and his university, not by any outside group.
Each university must make its decisioni on the basis of
its principles and the facts involved in each case; ir
must not be swayed by public clamor, no matter how
loud this may be.

There have beeti two recent incidents which illustrate
extremes of positions in regard to academic freedom.

Freedom to disagree

Press repotts indicate that the governing board of a
western university has recently, at the recommendation
of the President, dismissed a professor who expressed
views on educational matters which were contrary to
the views expressed by the President himself. The pro-
fessor was thus dismissed for “insubordination.” This
is a shocking violation of all of the principles of aca-

- demic freedom. Academic freedom means precisely that

a professor is free to disagree with his colleagues, with
his President, or with his governing board. He is par-
ticularly entitled to such disagreement on matters of
educational policy which affect his university. He even
has the duty to give voice to his opinions, By its action
(assuming the press reports to be correct) this univer-
sity has abdicated its right to he listed as one of the
centers of scholarship of this country.

Action at Harvard

A noble and a heartening contrast to this action was
the one recently taken by the Corporation of Harvard
University. Harvard has been one of the nation’s leading
universities in guaranteeing academic freedom to its
faculty. Three members of the Harvard faculty recently
declined to testify before a Congressional committee,
invoking the [ifth Amendment to the Constitition. After
a thorotigh examination of each case the Harvard Cor-
poration issued the following statement:

“We would regard with the gravest concern the
presence on our teaching staff today of a person who is
now under the dominatioti of the Communist Party. We
think membership in the Communist Party by a faculty

member today, with its usual concomitant of secret

domination by the Party, goes beyond tbe realm of his
political beliefs and associations. It cuts to the core of
his ability to perform his duties with independence of
thought and judgment. By the same token, it is beyond
the scope of academic freedom. In the absence of extra-
ordinary circumstances, we would regard present mem-
bership in the Communist Party by a member of our
faculty as grave misconduct, justifying removal.



“We deplore the use of the Fifth Amendment by a
member of our faculty. In the first place we think full

and candid testimony by all teachers-would disclose
that there is litile Communist activity today in educa-
tional institutions. But more important, the use of the
Fifth Amendment is in our view entirely inconsistent
with the candor to he expected of one devoted to the
pursuit of truth. It is no excuse that the primary pur-
pose of its use is to protect one’s friends, or to express
one’s feeling that Congressional commitiees are by-
passing the Constitutional safeguards of due process of
law, or to avert danger of prosecution for perjury in
case one’s testimony should later be contradicted by the
false testimony of others. Furthermore, since we are not
conducting a criminal trial, we will not shul our eyes
to the inference of guilt which the use of the Fifth
Amendment creales as a matier of commeon sense. Hence,
the use of the Fifth Amendment hy a member of our
teaching staff within the critical field of his possible
domination by the Commurnist Parly, makes it necessary
in our judgment for us to inquire into the full facts.
We regard it as misconduct, though not necessarily
grave misconduct.”

The Corporation found that the three tecachers were
not now members of the Communist Party and there-
fore they were not deprived of their positions. They
were, however, reprimanded and one of them was placed
on probation for three years. The interesting points about
this statement are, first, that the cases were judged on
the basis of the teacher’s conduct, not his opinions, and,
second, that misconduct may be punished by a rebuke
while dismissal is reserved only for cases of grave mis-
conduct.

You may wonder why 1 take the time of the alumni
on this occasion 1o discuss this difficult and delicate
matter of academic freedom. The reason is very simple.
Unless the alumni of the colleges and universities of
this country understand and appreciate the purpose and
values of academic freedom, there is little chance that
this purpose and these values can he retained. However,
if alumni do understand and appreciate the essential
values of academic freedom, then academic freedom
will never die. In my opinion, the death of academic
freedom would be a body blow to the progress of learn-
ing in this country, and hence a possibly fatal hlow
to our future freedom and security.
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Shemuel Duvdevani, Caltech Research Fellow, sets up
one of his deiv gauge stations on the campus

DEW
RESEARCH

Work in progress at the Institute’s Earhart Plant Research

Laboratory may have important applications in orid-zone agriculture

ECENT RESEARCH in the Institute’s Farhart Research
Laboratory indicates that dew may be an important
factor in the growth of plants iti semi-drid regions.
Water-hungry plants, supplied with water by dew, were
found to carry the water from their ledves and store
it in their roots until it was needed.

This research project was started in Israel by Shemuel
Duvdevani, head of the Dew Research Station at Karkur.
[t was sponsored by the Research Council of Israel and
the Ministry of Agriculture.

Since last December Duvdevani has continued his re-
search on a fellowship at Caltech, working in the
Farhart Plant Research Laboratory with Dr. Frits W.
Wernt, Professor of Plant Physiology. The research is
supported here by the Earhart Foundation and the Uuited
Nations Education, Scientific and Cultural Organization

(UNESCO).
12

In Israel, Duvdevani observed that, in dry soil, plants
that received dew grew better thari those that did not.
He also found that dew, condensing on the leaves during
the cool of the night, could be taken into such summer
crops as corn, cucumbers, watermelons, pumpkins and
beans to prormote their growth.

He came to Caltech to check his field findings undetr
the highly controlled conditions of the Earhart Labora-
toty, in which the climate of virtually any area of the
world can be diplicated.

Here he has been studying the relationship of water
intake by leaves to the growth of corn, watermelons,
cucumbers, beans, sugar beets, Brussels sprouts and
tomatoes. He sealed the roots of partly-wilted plants in
glass jars. Then, with temperatures held cotstant, the
plant tops were sprayed eight hours a night with a fine
spray of water to simulate dew. The plants recovered



During the night, dew is deposited on the
Duvdevani gauge in certain patterns—
each characteristic of the amount of dew.
Patterns are identified by comparison with
standard dew photographs like the two
samples shown at the right.

and continued growing under this spray for weeks and
months.

Duvdevani also found evidence of a “two-way traffic”
for water movement through plants. During the experi-
ments, droplets formed on the roots and root hairs and
water accumulated in the jars. During one simulated
dew period, some planis excreted many times their own
weight in water through their roots.

For centuries it has been known that plants absorb
water from the soil through their roots. They use some
of it in photosynthesis.and in the growth process, and
give up most of it to the atmosphere through their leaves.

The experiments in Israel and at Caltech show that
the reverse is also possible: Plants can absorb water
through their wetted leaves and transport it to the roots

In the Earhart Laboratory Duvdevani keeps this Brus-
sels sprout plant growing under a fine spray of water—
and with its roots sealed in a glass jar.

—as well as other paris—for night storage in the soil
until photosynthesis begins after sunrise.

This process occurs in plants developed under fairly
dry conditions, according to Duvdevani, who has also
found that young plants and leaves show the best effects
in the experiments.

The ability of leaves and roots to interchange their
water functions under certain conditions provokes re-
vision of basic concepts in the water physiology of plants.
How much of the total water needs of plants in near-
desert regions is contributed by dew or mist is not
known. This phase of the problem is now being studied
with the aid of a simple, easily-read dew gauge developed
by Duvdevani several years ago and now in use in
various countries. '

Dew deposits on the gauge during the night in certain
patterns, each characteristic of the amount of dew. The
patterns are identified by comparison with standard dew
photographs. , ' ] )

Systematic dew records have heen obtained for a num-
ber of years with hundreds of such gauges throughout
Israel. Now about 30 of the gauges have been set up
on the Caltech campus, al the Los Angeles State and
County Arboretum and in other southern California lo-
cations. Daily observations over a long period of time
will give the distribution of dew in different localities,
and this distribution can be correlated with phenomena
of growth and vegetation.

Dudevani expects that his investigations will provide
information on the types of plants that can use dew
and on the plant age and environment in which dew
is most effective. This should help arid-zone agriculture,
especially if the proper times can be determined for
spraying plants with small amounts of water in areas
where insufficient water exisls for irrigation. Also dew,
or water spray, may be a deciding factor under critical
drought conditions when a few drops of water may
determine whether a plant dries up or survives.
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ENGINEERING MODELS

Scale models of industrial plants used to be nothing but expensive

toys. Now they've been turned into valuable new engineering tools.

[v tHIS PRESENT period of industrial expansion the
economics of desighing new plants asstimes greater and
greater importance. Technological changes and the shift
to continuous processing have increased the complexity
as well as the cost of new plants. And the shrinking
dollar has seriously increased the plant investment per
potind of production for normal plant expansion. Thus,
one of the big problems of today’s designer is to cut
costs without impairing design quality.

This same period of industrial expansion, unfor-
tunately, has not seen an increase in the number of
experienced designers and engineers. The opposite is
only too true, as is indicated by the unusual demand
for trained engineers and even recent graduates.

Thus caught between demands for lower engineering
cost; a good design for new, complex processes; and a
shortage of talent, the practical engineer has been in
search of a new tool. More and more he is turning to the
engineering model. ‘

Scale miodels of industrial plants used to be expen-
sive toys, justified only for a few purposes. They were
built from final drawings and attempted to duplicate
every detail of the actual plant. This type of model was,
and still is, useful for getting across engineering thinking
to non-technical executives, clients and operating per-
sonnel. But the cost was high, the timing too late—and,
besides, this type of model was not adaptable to the
design office.

Only recently have engineers with design, construc-
tion and operating experience merged their knowledge
with that of the craftsman and produced a valuable new
engineering tool. The engineering model has now been
developed to the point where it is a valuable aid for
all ‘engineering forces on a project—the design office,
field construction and operating personnel.

The engineering model is used early in the planning
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for any new project. One form of it may be a custom-
made “Engineer’s Tinker Toy” or preliminary model
to assist in the early stages of planning equipment ar-
rangement and optimum steel structure. Once these de-
cisions have been made, the basic engineering model is
constructed quickly and delivered to the engineering
office to coincide with the place in the design schedule
where piping study would normally begin on paper. The
model-maker then works with the leading pipe designer
or the project engineer.

All pipe-line study and layout can be done on the
model, working from the process flow sheet. The center-
lines of all pipes are represented by 1/16-inch brass
rod; the outside diameter clearance (including insula-
tion) at any point along the pipe is indicated by a
sliding fiber disc. This method creates a three-dimen-
sional study value, as well as pointing out immediately
any physical interferences in design.

Hand valves are soldered in place to indicate oper-
ability and accessibility, as well as to point out inter-
ferences. Automatic valves, orifices, rotameters, steam
traps, relief valves, check valves and finnels are all
shown on the design model. Conduit banks, instrument
channels, windbracing, ventilation ducts and safety
showers are also indicated and their space occupation
defined.

This method of piping study, before making any final
piping arrangement drawings, easily lends itself to re-
visions. Equipment is often relocated during this phase
to accomplish better pipe routing.

Normal procedure in model design of chemical,
process, oil, or power plants is to put 90 percent of the
piping on the model before any final drawings are made.
Then a design review is held with the plant operating
and maintenance personnel.

This operating review serves two functions:



by
W. A. BUSSARD

(1) It allows the design group to present a complete
picture of the project to the operating forces,
showing all the variables affecting the location
of any piece of equipment, pipe line, or piece of
steel. '

(2) It allows operating personnel, specialists in their
own fields, to contribute to a better quality design
before final drawings are started.

Revisions agreed upon during this review are quickly
incorporated in the model, and then the final drawings
are made. This procedure results in a reduction in the
time required to design piping, a better guality of de-
sign, and appreciable savings in the cost of piping
drawings.

Using a model in the design room offers a visual,
three-dimensional tool for all design greups and quickly
indicates any interferences between piping, conduit,
structural steel, ductwork, and auxiliary equipment. For
this reason it stimulates better coordination belween de-
sign groups and reduces discussion and research time.

The same model used by the design group is turned
over 1o the construction forces for their own use in
scheduling, planning, material take-off and subcontract-
ing bidding.

A construction engineer working on a project which
has been modeled during the design stage is erecting
a plant with good design insurance. The “hulls” or in-
terferences often found in the field from checked draw-
ings have already been eliminaied during the design, and
construction delays from this source are minimized. i
does not take many wasted man-hours of a gang of pipe-
fitters, riggers, or mill wrights 10 equal the cost of a
model.

Day-to-day scheduling and planning of craftwork are
also speeded by use of the model. Color coding on the
model quickly points out the items of interest to each

Preliminary model is used by the designer to determine
optimum arrangement and steel structure.

The engineering model looks like this when it arrives
in the design office to serve as a layout tool.

The design model with all pipe lines and related equip-
ment installed prior to final review.
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craft, and indicates the location and scope of related
work. Electricians recognize the defined path for conduit;
insulators quickly spot the vessels and pipes needing
their attention; instrument men detect the locations of
their wotrk, and each groiip can see what other crafts
will be working in their area.

A recent example of construction use of a plant model
was in the erection of new coal-chemical facilities at an
old plant site. Because the space restriction was so con-
fining it was necessary Lo erect the adjoining pump house,
distillation structure and distillation towers together
from the ground up. To complicate the problem, many
of the adjoining towers were from separate vendors,
which meant two or three rigs working at the same time.
The model here was a natural tool for correlating all
the various construction efforts within a small area and
with & minimiim of delay.

Saving sub-contracting dollars

Besides saving man-hours the model is also being
used to save-sub-contracting dollars. Constructors have
discovered that a model at the plant site is worth many
times its cost in obtaining more realistic bids on piping,
painting, insulation, electrical work, sprinkler systems
and lighting. It is difficult for any sub-contractor to wade
through 800 drawings and give a firm bid on “piping
in place.” It is not the material cost he finds difficult
to estimate, but the many man-hours necessary in scaf-
folding and erection. In at least orie recent case, on com-
petitive lump sum bidding on piping installations, local
contractors who thoroughly studied a model were ap-
proximately 15 percent lower than their competitors who
studied only the blueprints.

When piping represents 20 percent of the plant in-
vestment on a typical chemical installation, such a
potential saving cannot be disregarded.

Anyone associated with the startup of a new plant,
particularly a complex chemical plant, appreciates the
many problems involved—economic, process, and per-
sonnel. It is a common sense fact that company money
is invested in a new plant only if it will return so many
dollars. For a ten million dollar plant in the changing
chemical field this usually means earnings of $15,000
a day—before taxes. Any deldy in putting the new plant
“on-stream” only adds this amount to the plant irivest-
merit.

The model as a training tool

Farly and thorough training of operators will insure
a successful and on-time plant startup when construction
is complete. To accomplish this means using every
training tool available. The model is one of the most
important ones.

The modern plant is complex and, for that purpose,
it is greatly instrumentized. Instead of reducing the
responsibility of the operating group, however, this only
increases it, Not only must the operator be trained to
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control the process through the instruments but he must
be trained to operate “by hand” in case of instrument
failure. This takes technically competent personnel.

A package deal

Location of many new plants is away from sources of
technically trained personnel; or hiring agreements at
old locations may preclude hiring men of this type. In
these cases it is essential to present the entire plant con-
cept in a package that the new operator can visualize.
The model makes this possible, so that the new operating
group can become familiar with the plant and equip-
ment before the building is complete and without get-
ing in the way of the construction people. All the main
equipment can be identified and the principal lines
traced out so that when the trainees enter a building for
the first time they know exactly what to look for and
where to find it. It is difficult to see how this could be
done in any other way if a large proportion of the
trainees cannot read blueprints.

The use of a model in design also insures better
operating conditions, once the plant is in “on-stream.”
Operating and maintenance aids are built into the plant
because plant personnel have detected their absence early
in design and requested their inclusion before money
was invested in costly final drawings. (At present draft-
ing room rates the cost per drawing will vary between
$300 for a simple layout and $1,000 for one complex
piping drawing.) ’

Tight operating spots, inaccessible maintenance items,
and unsafe operating arrangements are quickly detected
on models by the operating group, even though they
may not be able to visualize drawings of the same
conditions. Correction of these spots before construction
begins will result in easier and safer plant operation
without delaying the construction schedule.

Continuously useful

Even after plant startup the model is used for main-
tenance planning of shutdowns or revisions, and by the
training group for quickly orienting new trainees or
visitors. The same model is also used for public relations
and publicity—for there are very few persons not
attracted and fascinated by all types of models.

The full use of scale models in the engineering of
industrial plants is a recently accepled corcept. Because
it is new there are some individuals not acquainted with
its many advantages, or with the potential savings to
be gained from using models.

The benefits of using a scale model await all groups
involved in the design, erection, and startup of any new
plant. The larger a project the greater are the potential
savings to be realized by using an engineering model—
although the advantages of better design, fewer delays
during construction, and less time spent in research and
discussion during all engineering work exist, rio matter
how large the project. ’



THE CALTECH ALUMNI

JHERE, AND ON THE FOLLOWING pages, are the initial
results of the questionnaire survey mailed out to all Cal-
tech alumni in the summer of 1952,

The questionnaire is based on one sent out in 1947 by

Time Magazine to college graduales from the class of
1884 to 1947. The replies-to that questionnaire, from
9,064 graduates of 1,000 colleges, vesulted in a study
published in 1952, They Went to College.

By using this questionnaire, it has been possible to
compare Caltech graduates with the random cross-
section of American college graduates studied in They
Went to College. The column headed “Percent U. S.”
in the tabulation below gives the percentages for these
9,064 college graduates.

Out of a total of 5,647 questionnaires sent out, 3,800

SURVEY

were completed and returned. Because 130 of these were
from members of the Alumni Association who had not
received degrees from Caltech, they were discarded—
leaving a net total of 3,670 for tabulation.

Since such a large number of questionnaires were
returned, a difference of one percent in the survey fig-
ures is statistically significani—either in a Caltech-U, S.
comparison, or between two different Caltech per-
centages. : ' )

The figures below are just the bare bones of the
Caltech alumni survey. In future issues of Engineering
and Science, Dr. John R. Weir, Associate in Psychology
at the Institute, and the man résponcible for this survey,
will clarify, interpret and explam various aspects of
these tabulated percentages:

Percent: Percent

Caltech uU.s.
From what high school did you graduate?
Southern California 53
Rest of California - 7
Rest of West 10
East ’ 8
South ‘ 6
Foreign 4

- Please give us your college record (highest

degree earned) '
Bachelor’s from Caltech - T 45
Master’s—Caltech (2/5 Caltech B.S.) 26
Master’s—non-Caltech (all Caltech B.S.) 6
Engineer’s—Caltech (1/4 Caltech BS.) 3
Fngineer’s—non-Caltech

(5/6 Caltech B.S.) 3

Doctorate—Caltech (1/4 Caltech B.S.) 14
Doctorate—non-Caltech

(3/4 Caltech B.S.) 6

Undergraduate major

Biology 2

Chem. & Biochemistry 9

Geology & Geophys. 5

Math. & Astronomy 3

Physics & App. Phys. 11

Chem. Eng. & Applied Chem. ¢

Civil Engineering 12

Electrical Engineering 19

Mechanical Engineering 29

Engineering . 68 47
Science 30 53
Military 2

Percent Percent
Caltech u. s.

Graduate major

Aeronautics : 18
Astronomy & Astrophysiecs - = 3
Biology 2
Chemistry 10
Chemical Engineering & App]led

Chemistry 5
Civil Engineering 7
Electrical Engineering oo 14
Geology 6
Geophysics 1
Mathematics 2
Mechanical Engineering 10
Meterology 5
Physices & Applied Physics 12
Business Administration o2
Law 2
Medicine 1
Humanities 2
Other, such as social sciences 3

Year of bachelor's degree .
9610’19 1.6 144
20 to "29 14.1 - 200
’30 to ’39 27 344
40 to "47 : 356 312
48 10 '52 : 217 —
Year of highest degree

96 10’24 5
2510 29 . 64
’30 1o "34 10.4
’35 to ’39 128
40 to *44 : 15.6
45 10’19 26.5
’50 10 52 23.3
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Percent  Percent Percent Percent

Caitech  U.S. Caltech  U.S.
In the light of your post-college experience, and if you Did your parents attend college?
had it to do over again, would you attend the same Both yes 25 11
college? Both no 49 68
Yes ‘ 88 81 Father yes, mother no . 18 15
No 12 19 Mother yes, father no 8 6
; o Does (or did} your fath t ystl
Do you now feel sdtisfied with your selection of a . : your tather vote mostly
h . - Republicdn 56 56
major subject when in college? Democratic . 27 A
Yes 85 75 Don’t know 17

Wish you had chosen another major? 15 25
Do you consider yourself

Did you have a job while attending college? Republican 56 37
No : 4 29 Democrat 12 23
Yes, both summers and school term 59 Oth‘er party ' 1 4
Yes, summers only 28 Independent 32 38
Yes, school term only _ 5 As you feel now, how will you most likely vote in the
In military service at time of college 4 1952 election?

y ) o ‘ L Democratic 13
What proportion of your total expenses did you earn Republican 76
yourself? Other party 2
Less than 259 39 42 Depends 11
5 to 50 26 20 . ,
EO tg ?SZZ 1,; 14 Number of civic activities ‘
75 to 1009 4 None 2
In military service at time of college 4 One 6
Two 17
Did you have a scholarship at any time while in Three 22
college? Four : 16
Five ] 11
NO ) 58 Six 8
Under $100 . 2 ‘
$100 to $300 . 15 Seven or more . 18 30
$300 to $500 8 What one does with his life is not very important,
Over $500 11 except to oneself.
In military service at time of Agree : 7
college, or G. L. bill 6 Disagree 91
’ No opinion 2
Number of extra-curricul tiviti ;
am>er of @xira-currictlar activinies Religion has little to offer intelligent, scientific people
None 13
bne : 26 today.
Two 97 Agree 21
Three - 18 Disagree 65
Four or more 16 No opinion 14
' , When the public is really concerned about an issue, its
Were these activities of value after college? judgment is usually correct and unassailable, no
Of those who participated, matter how complex the issue.
- Yes 68 Agree 17
No ‘ 32 Disagree 77
Of those who did not participate, : No opinion 6
Would, if went again 50 . . ;
Would not, if went again 50 The ;esf government is one which governs6:)easf. -
gree : ;
What specific occupation did you when in college plan Disagree 32 ‘i’g
to follow; have followed during most of adult life; No opinion 8
might follow n future? Democracy depends fundamentally on the existence
ﬁg ?ari‘? ﬁeld i ¢ 84 80 of free business enterprise.

(;lif;erle[?t same as college, future ; Agree 7 79
Adult life different, future same 1 glsagrgflfion ‘ - 2?6) %g
Adult life and future different No op '

from college 12 Government planning should be strictly limited, for it
almost inevitably results in the loss of essential

In your present job, do you consider yourself liberties and freedom.

More successful than the average 69 Agree 65 51
As successful as the average 29 Disagree 28 36
Less successful than the average 2 No opinion 7 13
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Percent Percent
Caitech uU. s,

Individual liberty and justice under law are not possible
in Socialist countries. ’

Agree 36 46
Disagree 50 33
No opinion 14 21

We are not likely to have lasting peace until the U, S.
and its allies” are stronger than all the other
countries.

Agree : 47 40
Disagree 41 . 48
No opinion 12 12

If we lower our tariffs to permit more foreign goods in
this couniry, we will lower our standard of living.

Agree » 9 20
Disagree 82 65
No apinion 9 15

Deep idealogical differences between countries are
irreconcilable.

Agree 19 26
Disagree 71 58
No opinion 10 16

If we allow more immigrants into this country, we will
lower our standard of culture.

Agree 7 19
Disagree 84 69
No opinion : 9 12

The United Nations should have the right to make
conclysions which would bind members to a course

of action. .
g

Agree . 66 78
Disagree ~ 22 10
No opinion 12 12

Over the next decade, we must iry to make the standard
of living in the rest of the world rise more rapidly
than in our own country.

Agree 56 58
Disagree 29 27
No opinion - .15 15

All Americans—Negroes, Jews, the foreign born, and
others—should have equal opportunity in social,
economic and political affairs.

Agree 92 80
Disagree 5 13
No opinion 3 7
Foreigners usually have peculiar and annoying habits.
Agree : 10 18
Disagree 80 68
No opinion 10 14

Children of minority groups or other races should play
among themselves,

Agree 4 7
Disagree 9] 86
No opinion 5 7

Agitators and trouble-makers are more likely to be
"~ foreign born citizens than native Americans.

Agree 15 32
Disagree 68 53
No opinion 17 15

Percent Percent
Coltech uU. S.

There are many worthwhile and important concepts
which cannot be proved scientifically.

Agree 79
Disagree 11
No opinion 10

The harnessing of atomic energy will bring about
fundamental changes in our economic and social
order.

Agree 61
Disagree . 30
No opinion 9

The government should promote and subsidize research
in the social sciences.

Agree 42
Disagree 43
No opinion 15

There will be as many or more scientific discoveries,
inventions and technological changes in the world
during the next fifty years as there were during the
past fifty years.

Agree 9
Disagree , : 4
No opinion 5

We now have enough scientific and technical know-
ledge to substantially eliminate poverty, disease and
ignorance in the world, if we would apply our
knowledge.

Agree 62
Disagree » 29
No opinion 9

The government should promote and subsidize research
in the physical and biological sciences.

Agree 50
Disagree ‘ 39
No opinion . 11
Do you now go to church
Every week 13
Preity regularly, but not every week 16
A few times a year 21
Rarely 26
Not at all : 24
Were you brought up as a
Protestant 84
Catholic 7
Jew : 5
Other 4
ls your age
Under 30 years 32)
30 to 39 years 40) 60
40 10 49 years 20 21
50 and over ' 8 19
Is the place where you were born
A farm 9
A small town (2,500 pop.) 15
A small city (25,000 pop.) : 19
A medium city (100,000 pop.) 19
A big city (500,000 pop.) 14
A metrapolis (over 500,000 pop.) 24
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Percent Percent Percent Percent

Caltech  U.§. Caltech U, S.
Is the place where you spent most of your pre-college Were your college undergraduate grades
years Mostly As 22
A farm 6 10 Mostly Bs 50
A small town 11 20 Mostly Cs 28
A small city 22 24 Mostly Ds (1 individual) 0
A medium city 22 17 [ ,
A big city 14 12 ncome from occupation
A metropolis 25 17 Less than $1,000 4.2
$1,000 to $5,000 13.6
vh _ $5,000 to $7.000 27.7
Is the place where you spent most of your post-college $7.000 to $9.000 254
vezrsfarm . $9,000 to $19,000 26.2
A small town 3 $19,000 and over 2.9
A small city 15 Income from consulting fees
A medium city 24 Norie 88.7
A big city 18 $100 to $500 6
A metropolis 39 $500 to $900 1.8
‘ $1,000 to $5,000 5.0
Is the place where you are living now &5,000 to $100,000 1.9
A farm 1 3 oy
A small town 4 14 Income ;rom ;i(;\oeor sources
A small city 18 22 Under $1, 87.1
. . $1,000 to $2,000 9.3
A medium city 21 18 ,
L $2,000 to $6,000 9.4
A big city 18 16 5
A metr0p01is 38 27 $6,000 to $l 0,000 3.2
. Total income
Is thg place where you were born Urider $5,000 12.4
In California 35 $5,000 to $8,000 . 37.2
In the West 13 $8,000 to $11,000 . 29.1
In the Midwest 23 $11,000 to over $100,000 . 21.3
In the East 13
In the South 8 Percent
Foreign 7 Percent '37
Possessions 1 Caltech Survey*

Is ka::! rrsal'cace where you spent most of your pre-college igﬁ?gg‘trfﬁggebpmem %Zg 1;
In California 56) TD:Zi:irilng 1gg 1g
In the W?st 10) 10 Production & operation 5.1 6
In the Midwest 14 34 Mllltal‘y ) 5.1 %
In the East 9 36 Construction & maintenance 49 6
In the South 6 20 Student 3.3 **
Foreign 4 Selling & advertising 30 35
Possessions 1 Field Work 29 13
: Consulting 24 **
Is the place where you have spent most of your post- Laboratory 1.7 14
college years Law i R
In California 70 Insurance 6 1
In the West 4 Medicine A
In the Midwest 6 Statistics 4 1
In the East 11 Accounting 3 1
In the South 6 Finance A1
Foreign 2 Other 6.1 16
Possessions A How many people directly or indirectly are responsible
‘ to'you
Is the place where you are living now None 20
In California 64 1 through 5 28
In the West 6 6 through 19 22
In the Midwest 7 20 through 199 23
In the East 11 200 and over 7
In the South 9 —_
Foreign 2 * 1937 survey of Caltech alumni
Possessions 1 ** Not tabulated
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SCIENCE IN ART

A CARICATURE
0F SIR JOHN LESLIE

by E. C. WATSON

Sk JoHN LesLie (1766-1832), Professor of Natural
Philosophy in the University of Edinburgh, is remem-
bered nowadays primarily for his invention and appli-
cation of the differential thermometer and his discov-
eries in the field of heat radiation. Physics teachers
should think of him, however, whenever they repeat the
experiment of freezing water with a vacuum pump using
sulfuric acid to remove the water vapor—for it is to
him that this well-known experiment is due.

The amusing caricature of Leslie above was sketched
by John Kay (1742-1826), the self-taught Scottish etcher,
who from 1785 until his death produced nearly 900
plates of the oddities and celebrities of Edinburgh. Al-
most every notable Scotsman of the period, with the
exception of Burns, was represented, and the etchings,
while not entitled to high rank as works of art, possess
a certain quaint originality as well as considerable
fidelity as likenesses.

Kay’s work- was collected and published in two vol-
umes . after his death. The curious biographical notes
that accompany the elchings were started by Kay, but
were completed after his death by James Paterson,
author of The History of the County of Ayr, aided by
David Laing, Alexander Smellie, and other antiguarians.

“The character of Sir John,” according to the bio-
graphical notes on Leslie. “has been subject to some
little stricture. All have admired the inventive fertility
of his genius—his extensive knowledge and vigorous
mind. As a writer, however, his style has been criticised;
and he las heen accused as somewhat illiberal in his
estimate of kindred merit, while he is represented to
have been credulous in matters of common life, and
sceptical in science. ‘His faults, says his biographer,
‘were far more than compensated by his many good
qualities—by his conslant equanimity, his cheerfulness,
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his simplicity of character, almost infantine, his
straight-forwardness, his perfect freedom from affecta-
tion and, above all, his unconquerable good nature. He
was, indeed, one of the most placable of human beings;
and if, as has been thought. he generally had a steady
eye, in his worldly course, to his own interest, it cannot

‘be denied that he was, notwithstanding, a warm and

good friend, and a relation on whose affectionate as-
sistance a firm reliance could ever be placed.” In this
character we are disposed to concur. One slight blemish,
however, has been overlooked—personal vanity; for,
strange to say, although in the eyes of others the worthy
knight was very far from an Adonis, yet in his own
estimation he was a perfect model of male beauty.
“The general appearance of Sir John is well repre-
senled in the print which precedes this notice. He was
short and corpulent~—of a florid complexion—and his
front teeth projected considerably. What the natural

color of his hair may have heen we canpot say; but

in consequence of the use of some tincture—Tyrian
dye it is said—it generally appeared somewhat of a
purple hue. In later life, his corpulence increased;™ he
walked with difficulty; and he became rather slovenly in
his mode of dress—a circumstance the more surprising,
as his anxiety 1o be thought young and engaging con-
tinued undiminished.”

* “When unhending his mind from severer labours, the knight
resorted to Apicius: and to his success in reducing to- practice
the gastronomical propositions of that interesting writer has been
ascribed his somewhat remarkable exuberance of abdomen. A
legal friend, now, alas! no more, once wilnessed an amicable
contest between Sir John and an eminent individual, celebrated
for his taste in re culinaria. The latter was invincible in the
turtle soup and cold punch, but the former carried all hefore him
when the ‘sweets’ were placed on the table. To show how easily
the victory was won, besides other fruits produced with dessert,
the knight, without any effort, devoured nearly a couple of pounds
of almonds and raisins.” )
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HOW PLANTS TELL TIME

Caltech biologists develop a new concept of the roles

played by light and darkness in plant growth

T wo CartecH BioLocisTs have developed a new con-
cept of the roles played by light and darkness in plant
growth which explains how plants tell time.

Drs. James Liverman, Research Fellow in Biology,
and James Bonner, Professor of Biology, reported on
their work, supported by the National Science Founda-
tion and the Lederle Laboratories Division of the
" American Cyanamid Company, at a meeting of the Amer-
ican Institute of Biological Sciences at the University
of Wisconsin last month.

They found that red light activates a particular pro-
tein in plant tissue, enabling it to combine with the
essential plant hormorie, auxin, to produce growth. It
was already an established fact that both the protein
(whose chemical composition is now being studied) and

auxin are needed for growth; but it had never been

clear before which of these was affected by light.

The researchers also found that the effect of red light
can be reversed quickly by exposure to infra-red light
or, less quickly, by darkness. Infra-red light and dark-
ness, they believe, inhibit growth by breaking apart
the auxin-protein combination and de-activating the
" protein. ‘

These findings suggest the following “growth cycle”:
Inactive protein is activated by the red component of

Drs. James Liverman and James Bonner counting a

radioactive sample of auxin-protein complex.
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sunlight and combines with auxin to form a growth-
producing compound. In darkness this combination
slowly splits apart and the protein must again be ac-
tivated by red light before the growth compound can
be formed.

Further experiments have indicated that this same
cycle applies to seed germination, leaf expansion and
the initiation of flowering, as well as to growth. Thus,
one simple mechanism forms the basis for an under-
standing of four previously unrelated processes.

The relation of this mechanism to the “time-telling”
activities of plants may be illustrated by flowering, one
of many phenomena influenced by light and darkness.
Relative day and night length controls the flowering of
many plants. Cocklebur, ragweed and poinsettia, for
example, grow vegetatively during summer when nights
are short, and flower only after one or more long nights
in fall. ]

During the day——o‘r\l the basis of the proposed growth
cycle—the plants accumulate a large store of the auxin-
protein growth compound. Some of this compound is
destroyed at night, but after a short night enough re-
mains unaffected so that growth continues.

As the nights get longer, more of .the compound
decays. Eventually a night length is reached during which
the amount drops below a critical level. One such night
is enough to stop vegetative growth of the cocklebur and
to start the plant producing a hormone that causes flower
buds to appear. Other plants require two or more long
nights before such reactions occur.

In their growth experiments the Caltech scientists used
auxin-free sections of oat leaf-sheaths cut from below the
tips, which produce the growth hormone. Some of the
sections were given auxin and left in darkness, without
expositre to red light. These grew very slowly. Others
were given auxin before being exposed to red light and
some after. All these sections grew rapidly. The scientists
concliided that the light acted on the protein, because
growth was subsequently stimulated even if the expostire
occurred before the sections got auxin.

In similar experiments they found that infra-red light
and darkness influenced neither the auxin alone nor the
protein alone, but rather inhibited growth by acting on
the ‘auxin-protein combination. '
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FRESHMAN CAMP, 1953

The class of 1957 signs in

T He acapemic YEaR at Caltech always gets under way in the un-
academic atmosphere of Camp Radford in the San Bernardino
Mountains. There. for three days last month, the 159 new members
of the class of 1957 got acquainted with Caltech’s student body lead-
ers. faculty, and each other. They played volleyhall, foothall. base-
ball, ping-pong. and mountain golf. They sang. They cheered.
And on top of all this they did their best to absorb a spate of »
speeches ranging all the way from “How 1o Study” to “Student
Health—the Professors Ruin It, the Students Disregard It, the
Health Center Salvages 11.” Some of this year’s camp activities are
pictured on the following pages.

23



24

Above—Frosen action in a touch football
game that had absolutely no frozen action.

Left—Volleyball games were continuous.

Below—~But swimming in the mouniain
pool was. strictly for the warm-blooded
element.




Right — The class of
57 tries its pipes on
the Caltech songs.

Below—Some campers

get acquainted with
President DuBridge.




1889-1953

Edwin P. Hubble

Dr- Eowiv P. HussLE, 63, one of the world’s leading
astroniomers, died of & stroke at his home in San
Marino on September 28. His wife, the former Grace
Butke, whom he married in 1924, survives.

Dr. Hubble joined the Mount Wilson Observatory in
1919 and at the time of his death was a staff member
of the Mount Wilson and Palomar Observatories. He
was recognized as a foremost authority on spiral nebulae
and was noted for his determination of the iiature and
distance of these stellar systems beyond our Milky Way
and for developing the law of red-shifts. That law has
been taken to indicate that outlying stellar systems are
receding at speeds increasing with their distarice from
the ohserver. It has generally been interpreted as mean-
ing that the universe is expanding.

“Dr. Hubble’s observations with the 100-inch
telescope during his first ten years at the Observatory
completely revolutionized otir ideas as to the extent of
the universe,” says Dr. Ira S. Bowen, Director of the
Mount Wilson and Palomar Observatories.

“Before 1920 the universe was thought to consist of
one great stellar system, the Milky Way. Hubble’s
studies, however, showed that our Milky Way system
is but one of some hundreds of millions of such stellar
systems which extend out to the extreme limit of ob-
servation of our largest telescopes.

“These discoveries emphasized the need of even
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greater telescopes and provided one of the chief reasons
for the construction of the 200-inch telescope. Hubble
assisted greatly in the design of this larger instrument
and carried out the first observations with it. He has
served on the Observatory Committee since the start
of the joint operation of the Mt. Wilson and Palomar
Observatories. His sound and effective advice concern-
ing the operation of the Ohservatories will be greatly
missed.”

Born on November 20, 1889, in Marshfield, Missotiri,
Hubble was awarded the bachelor of scierice degree in
1910 at the University of Chicago, where khe became
interested in astronomy. He then studied law at Oxford
University in FEngland for two years as a Rhodes
Scholar, receiving the degree of bachelor of arts in
jurisprudence, and speut another year there as Rhodes
Memorial Lecturer.

He was admitted to the bar in Louisville, Kentucky,
in 1013 and practiced law for a year. However, his
interest in astronomy was too strong to resist and he
retiirned to the University of Chicago, where he received
his Ph.D. in astronomy in 1917.

By then, however, he was already serving in the U. S.
Army, where he completed his Ph.D. thesis as time
permitted. He had enlisted in the first Officer Training
Corps and during World War I rose from line officer to
Major of Infantry with the A.E.F. in France.



Atter the war he joined the Mount Wilson Obhserva-
tory. where he remained except for his service, from
1942 to 1945, as Chief of the Exterior Ballistics Branch
of the Army Ordnance Ballistic Research Laboratory
at Aberdeen Proving Ground, Maryland. He was awarded
the Medal for Merit for his outstanding contributions to
the war effort in 1946. In that year he also became con-
sultant to the Ballistic Research Laboratory.

Dr. Hubble was active in the community as a trustee
for the Huntington Library and as a member and past
chairman of the Los Angeles Committee on Foreign
Relations. He was an ardent dry fly fisherman and col-
lector of original works important in the history of
science.

He was the author of two books—“The Realm of the
Nebulae,” published in 1936, and “The Observational
Approach to Cosmology,” published in 1937—as well as
numerous scientific papers.

His scientific contributions were recognized by many
American and foreign universities and professional so-
cieties. He received honorary degrees from Oxford,
Princeton and Brussels Universities. Occidental College
and the University of California. His gold medals in-
cluded the Barnard Medal, Bruce Medal, Franklin
Medal and the Medal of the Royal Astronomical Society.

Sald President DuBridge: “In the passing of Edwin
Hubble the world has lost one of its greatest astron-
omers, and Pasadena has lost one of ils greatest citizens.
He will be missed by scientists the world over—most of
all by his colleagues at Caltech, at the Mount Wilson
and Palomar Observatories and the Huntington Library.
To them he was not only a great scientist but also an

irreplaceable friend.”

Sir Lawrence Bragg, Visiting Professor of Chemistry

Sir Lawrence Bragg

IR LawreNcE Bracc, Nobel Laureate and co-founder
of X-ray crystallography, and a dozen other British
scientists participated in an informal conference on the
structure of proteins at the Institute last month with
leading American scientisls in the field.

The conference of the select group of invited parti-
cipants ran from September 21-25. Tt was made pos-
sible through support from the Rockefeller Foundation,
the National Foundation for Infantile Paralysis, and
the Office of Naval Research through the American In-
stitute of Biological Sciences.

The conferees discussed informally all aspects of
the application of X-ray techniques to the problem of
protein structures. No formal papers were presented.

Arrangements for the meeling were made by Dis.
Linus Pauling, Robert B. Corey and Edward W. Hughes
of the Caltech Division of Chemistry and Chemical En-
gineering, one of the world centers of protein structure
research. They and several of their colleagues have
been engaged for some 15 years in intensive efforts to
learn the molecular configuration of various proteins,
essential constitutents of all living things. The research
has resulted in the past two years in proposed struc-
tures for a number of proteins, among them those found
in muscle, hair and fingernails.

They have primarily been using modified methods
of X-ray crystallography, a technique originally de-
veloped about 40 years ago by Sir Lawrence Bragg and
his late father, Sir William Bragg, as a means of de-
termining the position of atoms in crystals by the use
of X-rays.

Sir Lawrence, Cavendish Professor of Experimental
Physics at Cambridge University since 1938, recently
was appointed Fullerian Professor at the British Royal
Institution and will take up these duties January 1.
He is acompanied on his visit to Pasadena by Lady
Bragg.

After the conference, Sir Lawrence stayed on at
Caltech as Visiting Professor of Chemistry 10 give a
series of scientific lectures during the first two weeks
of the first term.

A native of Adelaide, South Australia, he entered
the University of Adelaide at the age of 15. Seven years
later, in 1912, he was graduated from Cambridge Uni-
versity with first class honors in physics and began
analyzing the patterns which Max von Laue of Ger-
many reported were produced when X-rays struck ery-
stalline materials. This work and paralle] research by
his father led to their development of a technique by
which X-rays are used lo determine the geometrical
structure of crystals and to their election to share the
1915 Nobel Prize in physiecs when the younger Bragg
was 25 years old.

By 1919 he was a full professor at the University
of Manchester and two years later, at the age of 31,
was elected to the Royal Society. He hecame director
of the Cavendish Laboratory at Cambridge University
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N0. 3 IN A SERIES

The importance of insulations for

HE PURPOSE of electrical insulation
is to offer resistance to the flow of
electricity and thus to confinie elec-
trical potential to the conductor mate-
rial throughout its lefigth. An ideal
insulating material would have infinite
insulation resistance and voltage break-
down, a specific inductive capacity of 1
and zero power factor. In addition it

woild be flexible, phiysically strong and-

unaffected by abrading, cutting and
impact forces, oxygen, ozone, acids, al-
kalies and water throughout a tempera-
ture range from minus 80 C. to the
maximum operating temperature of
copper. A conductor insulated with a
thin wall of such a material would
occupy minimum space and would oper-
ate indefinitely even at high voltages
in the presence of any or all of the above
destructive materials with no enetgy
loss within the insulation. All available
insulating materials fail to comply with
the above ideal ih practically every
respect.

Insulations for use on electrical wires
and cables which are subject to bending
during manufacture, installation or use
must have adequate flexibility. Flexible in-
sulations for such uses are of two general
classes; depending chiefly on the extent that
they absorb or are affected by moistiire. In
one group are included the homogeneous
tubbet and rubbet-like insulations, made
from natural rubber or the synthetic rib-
bers, GR-S, butyl and silicone and thermo-
plastic insulations such as polyvinyl chlot-
ide compounds and polyethylene. Most of

UNITED STATES RUBBER COMPANY

these are highly resistant to moisture. The
other group consists of insulations built up
of one or more layers of fibrous materials
such as asbestos, cotton, varnished cambric,
vatious synthetic fibers and paper. Even
though these fibrous materials are impreg-
nated with moisture-proofing materials such
as paraffin, asphalts and oils, they readily
absorb sufficient moistute in wet locations
to completely lose their insulating proper-
ties. Such insulations must thetefore be
protected by a moisture-proof sheath such
as lead when used in moist locations.

The insulations made from materials
appearing in the first group fall into two
general classes depending on whether
or not they are viilcanized after applica-
tion to the conductor, namely, (1) ther-
mosetiing insulations, those which are
vulcanized and, (2) thermoplastic,
those that are not vulcanized. Thermo-
setting insulations are those made from
natural rubber, GR-S, butyl and sili-
cone synthetic rubbers. Such insulations
are applied to the conductor in a soft

" plastic condition and attain their ulti-

mate physical properties as a result of
a heat treatment (vulcanization) dut-
ing which the sulfur or vulcanizing
agerits combinie with the rubber. Ther-
moplastic insulations become plastic
eriough for application to the conductor
simply by raising theitr tempetature.’
They acquite their toughness again on
cooling. From this it follows that ther-
mosetting insulations are less subject to
softening at elevated temperatures than
thermoplastic insulations.




|ectrical wires and

Natural rubber, including Laytex®,
GR-S synthetic rubber and thermoplastic
insulations are available in two classes, de-
pending on whether they are designed for

. use in dry or wet locations. Standard insula-
tions, Type R and Laytex Type RU (made
from rubber) and Type T (made from
thermoplastic) are for use in dry locations
while moisture-resistant insulations Types
RW, RUW, and TW are for use in wet
locations. There are many installations, par-
ticularly in buildings, where the less costly
standard compounds give entirely satis-
factory service.

Natural rubber and GR-S synthetic
rubber insulations are also available in
two classes depending on the operating
temperature for which they are de-
signed, namely, Type R and RW for
60 C. operation and Type RH and RUH
for 75 C. operation. Conductors insu-
lated with RH insulation carry more
current, that is, use the conductor more
efficiently than those insulated with
Type R insulation. There is also avail-
able a combination insulation capable
of operating at 60 C. in wet locations
and 75 C. in dry locations. Butyl rubber
insulation is suitable for operation at
80 C. and silicone rubber for even
higher temperatures.

The thermoplastic insulations described
abave are limited to 600 volts for general
power distribution. The rubber and rubber-
like insulations are limited to a maximum
operating voltage of 5000. For operation at
higher voltages where ozone is produced in

cables

quantity, resistance to ozone in the insula-
tion must be provided.

Acceptable ozone resistance in rubber
and GR-S synthetic rubber insulations
is provided by incorporating in them
relatively high percentages of an inert
or chemically saturated compound such
as vulcanized vegetable o0il. These are
the so-called oil base compounds. Com-
pounds made from butyl rubber are
inherently ozone resistant. Qil base and
butyl compounds are suitable for opera-
tion at a maximum voltage of about
28 KV, grounded neutral, when prop-
erly shielded.

Varnished cambric insulated cables are
generally used in the same voltage range
as ozone resistant rubber, that is, at a
maximum of 28 KV, grounded neutral, and
at a maximum conductor temperature of
85 C. For use in wet locations varnished
cambric cables must be covered with a2
Iead sheath.

Impregnated paper-insulated, lead-
covered cables are suitable for operation

‘at voltages up to 69 KV at a maximum

temperature of 85 C. Gas or oil filled
paper insulated cables are suitable for
higher voltage services at somewhat
reduced temperatures.

- Insulation thicknesses for all insulations
depend on the rated voltage, the conductor
size and type of insulation. Minimum in-
sulation resistance and test voltages have
been established for all classifications.

For reprints of these pages write to addres;s below.

Electrical Wire and Cable Department

Rockefeller Center ¢« New York 20, N. Y.




THE SUMMER . . . conmons

in 1938 and in 1941 was knighted in recognition for
his scientific achievements. He has been awarded the
Hughes and Royal medals of the Royal Society and the
Roebling Medal of the Mineralogical Society of Amer-
ica in addition to receiving honorary degrees from ten
leading universities,

William N. Birchby 1877-1953

iiaMm N, BircHBY, 76, who retired in 1952 as
Assistant Professor of Mathematics after 34 years on
the Caltech faculty, died on September 13 at his Ala-
dena home. Survivors iticlude his wife, Marjorie, and
daughter, Mary Clare Birchby

Born near Manchester, England, he came to the
United States as a small boy. He was awarded the A.B.
degree at Hope College, Holland, Michigan, in 1899,
and the M.A. at Colorado College in 1905.

Before coming to Caltech in 1018 he was an in-
structor at Colorado College and a summer instructor at
the University of Southern California. At Caltech he
served as dssistant registrar and on the committees on
freshman registration and admission to upper classes.

Professor Bitchby was an expert designer of mathe-
matics examinations, and his programs for testing the
knowledge of students were famous throughout the In-
stitute. He has done research and written a number
of papers in his field of mathematical analysis, At
Colorado College he collaboraled in work on the theory
of equations.

Faculty Changes

DDITIONS to the Caltech faculty for the academic year
1953-54 include:

John D. Roberts, Professor of Organic Chemistry
{E&S—Mairch, 1953).

Lester Lees, Associate Professor of Aeronautics and
Applied Mechanics { E&S—Jurne, 1953).

James C. Davies. Assistant Professor of Political
Science. Dr. Davies received his Ph.D. from the Uni-
versity of California at Berkeley in 1952, and has spent
the last two years at the Survey Research Center at the
University of Michigan, on a Carnegie Corporation
fellowship. A specialist in public opinion research, he
will teach a course in Political Behavior at Caltech as
well as one in American History and Government.

Thomas M. Smith, Assistant Professor of the History
of Science. Dr. Smith comes from the History of Science
Department at the University of Wisconsin, where he
has beeri completing his work for the Ph.D. He is 4
1946 graduate of U.C.L.A.

L. G. Berry, Visiting Professor of Chemistry. Dr.
Berry has a fellowship from the John Simor Guggen-
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heim Memorial Foundation. He comes from Queen’s
University, Kingston, Ontario, Canada, where he is an
Associate Professor.

Sir Lawrence Bragg, Visiting Professor of Chemistry.
Sir Lawrence will be at Caltech only for one month,
at the beginning of the first term (see p. 27).

Richard L. Greene, Visiting Professor of English.
Dr. Greene is former President of Wells College in
Aurora, New York.

George E. Hall, Visiting Professor of Chemistry. Dr.
Hall holds a faculty fellowship from the Fund for the
Advancement of Education. He is from Mt. Holyoke
College in Massachusetts where he is an Associate Pro-
fessor of Chemistry,

Terminations:

Albert G. Wilson, Staff Member of thie Mount Wilson
and Palomar Observatories, now Associate Director of
the Lowell Observatory in Flagstaff, Arizona.

Howard J. Teas, Senior Research Fellow in Biology.
now at the Federal Experiment Station of the U. S.
Department of Agriculture in Mayaguez, Puerto Rico.
working on the biochemistry of rubber formation.

John A. Schutz, Assistant Professor of History, now
a lecturer in history and political science at Whiltier
College, Whittier, Calif.

Wilbur A. Varney, Assistant Professor of Mechanical
Engineering. ' ,

On Leave of Absence, 1953-54:

Henry A. Dye, Instructor in Mathematics, to do re-
search at the Institute for Advanced Study, Princeton,
New Jersey. :

Heinz Ellersieck, Instructor in History, to study in
Scandinavia and Germany, on a fellowship from the
Fund for the Advancement of Education.

Howard J. Lucas, Professor of Orgaric Chemistry.
to be Visiting Professor of Organic Chemistry at the
University of Hawaii for the first semester.

Henry Dan Piper, Assistant Professor of English, to
teach American Literature at the University of Lille,
France. :

Harold Wayland, Associate Professor of Applied
Mechanics, to study at the University of Strasboiirg.
Frante, on a Guggenheim Fellowship.

Returnied from Leave of Absence:

J. B. Koepfli, Research Associate ii Chemistry, after
serving for two and a half years as Science Advisor to
the Secretary of State.

Thomas Laiiritsen, Associate Professor of Physics,
from a year’s study, on a Fulbright Award, at the
Copeuhagen Institute for Theoretical Physics.

Matthew Sands. Associate Professor of Physics, after
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TOK JUNCTION

ANCHORAGE

The Anchorage-Tok Junction telephone line, built through frozen wilderness,
passes near Alaska’s Mantanuska Glacier. It connects with facilities to Fairbanks.

he line is through to Tok Junction, Alaska

Ever hear of permafrost? It's sub-surface earth,
permanently frozen hard as rock. But it was
only one small problem in pushing through
Alaska’s newest telephone line

As the nation’s defense perimeter was pushed northward,
it became plain that high-speed communications were
needed for Alaska. The Army Signal Corps asked the Bell
System to help build a modern telephone line for our
strategic northern outpost. Today the line is a fact.

But the 330-mile route between Anchorage and Tok
Junction on the Alcan Highway called for all the resource-
fulness and skill of Bell System and Army engineers,

What type of line? Engineering studies and surveys
proved that weather, expense and maintenance problems
made it impractical for the new line to be aerial or buried
cable or radio relay. The answer was open-wire pole line
plus carrier equipment. But stringing this line through
frozen wilderness was rough business.

The line had to cross two high mountain ranges. Aver-
age spacing between poles was 155 feet, but to bridge
rivers, ravines and steep mountainside descents called for
long-span crossings, ranging from 400 to 1800 feet.

Getting the right vehicles, tools, and materials to the
right places when needed was a major feat of planning in
this wilderness. The line called for 15,000 poles of varying
lengths, 2500 crossarms, 1,325,000 pounds of copper-
steel wire and 2400 tons of hardware.

Dynamite licks permafrost. Bulldozers, pole-hole dig-
gers and big trucks battled their way over tortuous moun-
tain roads. The simple process of setting poles proved
almost impossible in some areas because of a volcanic silt
hardened by permafrost. No drill was tough enough to with-
stand its pumice-like action. The problem was licked by
punching holes and using small dynamite charges.

But now the work is done. Engineers have turned their
talents 1o other parts of the vital communication system—
building a long distance dial switching system between
Anchorage and Fairbanks.

And so it is with the fast-growing telephone company.
There always is a new frontier to conquer—in research, at
the Bell Laboratories, in manufacturing at Western Flectric,
or in one of the operating companies serving the changing
requirements of a constantly shifting population. Check
now with your Placement Officer on the opportunities
which await college engineers in the Bell System.

BELL TELEPHONE SYSTEM




When this automobile clock was designed,
its manufacturer had in mind the proba-
bility of varied instrument panel locations
with the resultant need of an adaptable
coupling to the control knob. He chose an
S.S.White flexible shaft to do the job. As
the illustration shows, this simple hook-up
permits both the clock and the control
knob to be located in its most advanta-
geous position,
* * * *
Many of the problems yotr'll face in indus-
try will involve the application of power
drives and remote control with the em-
phasis on low cost. That's why it will pay
~you to become familiar with S.S.W hite
flexible shafts, because these “Metal
Muscles”® represent the low-cost way to
transmit power and remote control.

SEND FOR THIS FREE
FLEXIBLE SHAFT BOOKLET...

Bulletin 5008 contains
basic flexible shaft datd
and facts and shows how
to select and apply flexible
shafts. Write for a copy.

o8,
rn:%ﬁmnusmmn DIVISION
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ten months as a Research Scholar under the Fulbright
program at the Institute of Physics of the University of
Rome.

George K. Tanham. Assistant Professor of History,
after a year’s reading at Oxford, on a fellowship from
the Fund for the Advancement of Education.

Pure Chemistry Awaird

DR. Joun D. Roserts, Professor of Organic Chem-
istry, has been named recipient of the 1954 American
Chemical Society Award in pure chemistry. The $1,000
award, given annually to an outstanding youing chémist
in recognition of his contribiitions in fundamental re- .
search, will be presented at the spring meeting of the
society in Kansas City.

Professor Roberts is the third member of the Caltech
faculty to win the award in the past five years. Dr.
Verrier F. H. Schomaker, Professor of Chemistry, re-
ceived it in 1950 and Dr. Harrison S. Brown, Professor
of Geochemistry, in 1952. Professor Linus Pauling,
Chairman of the Division of Chemistry and Chemical
Engineering, received the first award in 1931.

Professor Roberts has conducted research in the field
of physical organic chemistry since 1940. His chief in-
vestigations have dealt with theoretical organic chem-
istry, and he has conducted radioactive tracer research
and studies on small-ring organic compounds and re-
arrangement reactions of organic compoiinds.

Dr. Roberts, who joined the Caltech faculty on July
1, was a John Simon Guggenheim Memorial Fellow last
year, carrying on research at Caltech and in Europe on
the theory of the structure of organic compourids.

Lilly Award

D= Harvey A. Irtano, Senior Research Fellow in
Chemistry, was named recipient of the 1954 Eli Lilly
and Company Award in hiological chemistry at the an-
nual meeting of the American Chemical Society in Chi-
cago last month. '

The $1,000 award is made in recognition of contribu-
tions to fundamental research in biological chemistry
and is presented annually to an outstanding young
American chemist. '

Dr. Itano, who is a senior assistant surgeon of the
National Cancer Institute of the National Institutes of
Health, is assigned to the Gates and Crellin Laboratories
of Chemistry at Caltech by the U. S. Public Health
Service. He is engaged in research on the physical
chemistry and inheritance of abnormal human hemo-
globins, and has pursued studies on the problems and
diagnosis of sickle cell anemia.

A graduate of the University of California, Dr. [tano
received the M.D. degree from St. Louis Uriversity in
1945 and the Ph.D. degree from Caltech in 1950.
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hat in the world

are silicones?

These astounding chemicals—born of sand and oil — hate water,
laugh at heat and cold, and are doing remarkable things for you and industry

S1L1CONES are the fabulous offspring of an unusual chem-
ical marriage between sand and oil. Sand, the basic material
for glass, gives silicones some of the best features of glass.
0il, source of many plastics, gives silicones some of the spe-
cial qualities that have made plastics so useful to all of us.

WIPE ON...WIPE OFF— Silicones are the secret of the
new, long-lasting automobile and furniture polishes that
you simply wipe on and wipe off. Another silicone forms
a water-tight hond between tough glass fibers and plastics
that go into radar domes for airplanes, boat hulls, even
washing machine parts.

WHEN APPLIED TO MASONRY WALLS, silicones are at

their amazing best. A one-way street for water, they keep
rainwater from penetrating, yet let inside moisture out!

THEY LAUGH AT HEAT AND COLD — Heat-resistant sili-
cone insulation protects electric motors at high tempera-
tures. Yet silicone insulation on jet plane wiring remains
flexible, even in the brutal cold of the stratosphere. And

UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include

silicone oils and greases withstand both arctic cold and
tropic heat!

SILICONES AND THE FUTURE — Even the scientists don’t
know all the answers about silicones. But they do know
there is an exciting future ahead for them. The people of
Union Carbide, who pioneered in many of the special sili-
cones now used by industry, are helping to bring that future
closer to all of us.

STUDENTS and STUDENT ADVISERS: Learn more about the many
fields in which Union Carbide offers career opportunities. Write for
the free illusirated booklet “Products and Processes” which de-
scribes the various activities of UCC in the fields of ALLOYS, CAR-
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet G-2.

UNioN CARBIDE

AND CARBON CORPORATION

30 EAST 42ND STREET IIEE NEW YORK 17, N. Y,

LINDE Silicones o DYNEL Textile Fibers o BAKELITE, KRENE, and VINYLITE Plastics o PRESTONE and TREK Anti-Freezes
PREST-O-LITE Acetylene o LINDE Oxygen e ELECTROMET Alloys and Metals « HAYNES STELLITE Alloys
SYNTHETIC ORGANIC CHEMICALS o EVEREADY Flashlights and Batteries s NATIONAL Carbons o UNION Carbide » PYROFAX Gas
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look to..... I TrrRTIN

for quality

SKYLIKE

P
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This new super market with lighting requirements

accomplished by the Smoot-Hafman company were:

continuous flumination Shroughout various counters

Fiod

el imatallof
plified and

orocedures
ease of maintenance for lamp changing and servicing
eye appeal and quick identification of the products
greater sales returns from batter display of praducts

smarfly styled appearance for contemporary interior

s22L22L2

engineering “know how' in design and construction

of the finest in quality illumination equipment

SIT BACK AND RELAX

Let Calmec Manufacfuring Company
Worry About
Your Metal Parts and Producis

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

CALMEC MANUFACTURING CO.

Robert A. McIntyre, M.S. ’38 KlImiball 6204
5825 District Blvd. Los Angeles 22, Calif.
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Placement

D UriNG THE YEAR 1952-53, there were 326 jobs filled
through the Caltech Placement Office. This figure in-
cludes 131 students in part-time work. 109 students in
sumimer jobs, 61 seniors and graduate students in per-
manent employment, and 25 alumni in new positions.

Of the total number of men who received the B.S.
degtee, 53.4 percent went on to gradudate work (slightly
higher than last year’s 43.6 percent). A larger propor-
tion of the B.S, men went into military duty this year
also—5.2 percent as against 1.6 percent last year.

Of the 50 men who received the B.S. degree and ac-
cepted employment, 78 percent went to work for indus-
trial organizations, while 12 percent went with research
organizations, and 10 percent with government agencies,

Of the 39 employed men who received the M.S. de-
gree, 72 percent went into industry this year (as against
59 percent last year), 18 percent went into research, 10
percent into government agencies, and none into teach-
ing. Last year 15 percent went into teaching.

Of the 52 employed Ph.D men, 38 percent went into
research, another 38 percent into industry (23 percent
last year), 12 percent into government (3 percent last
year), 12 percent into teaching.

Salaries are still going up. The median salary ac-
cepted by B.S. men this year was $355 a month; $419
for M.S. men; $479 for the Engineer’s degree men; $505
for Ph.D.’s. :

The maximum salary for a man with a B.S. degree
was in the field of mechanical engineering—about $645
a month; maximum for the M.S. degree was in aero-
nautical engineering—$755; maximum for the Engi-
neer’s degree was in mechanical engineering—$575; and

for Ph.D.’s it was in physics—$805.

Chapter Notes

T st NoRTHERN CALIFORNIA Chapter enjoyed its annual
swimming party and picnic at Bob Bowman’s ranch in
Concord on September 5. About forty attended—in-
cluding such old timers as Walter Jones and Eugene
(Tule) Smith, who were among the organizers of the
chapter. We were all pleased to see again the Fred
Groats from the Sacramento Chapter and their guests,
the Bob Sorensens. The weather was fine for swimming
in the afternoon and cooled off to just the right tempera-
ture for poker playing and group singing in the evening.

—Robert Heitz

T HirRTEEN MEMBERS of the Chicago Chapter met for din-
ner at the Bismarck Hotel on September 9.

Much of the evening was devoted to planning a spark-
ling program for the chapter’s fall meeting. All Chicago
area alumni will be urged at that time to make every
effort to attend what promises to be an outstanding affair.

—Harrison C. Lingle



Out of the dark...

In a few swiftly moving years,
television magic has brightened
nearly 23,500,000 homes. Lead-
ing all the way is RCA...

Pioneering in electronics, build-
ing powerful transmitters, sup-
plying vital equipment to studios
and stations, programming the
finest in entertainment, news and
education, building radio and TV
sets that most people want . ..
So what do you see? You see the
great new line of RCA Victor tele-
vision with Rotomatic Tuning:
The sharpest, clearest pictures on
record at the click of a dial. You
see through NBC—a service of

RCA—today’s top television pro-
grams, with a fabulous new line-
up starting this Fall. That’s why
—from yesterday’s darkness to
the brilliance of today—it’s RCA
all the way !

CONTINUE YOUR EDUCATION
WITH PAY—AT RCA

Graduate Electrical Engineers: RCA
Victor—one of the world’s foremost manu-
facturers of radio and electronic products
— offers you opportunity te gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:

® Development and design of radio re-
ceivers (including broadcast, short-wave
and FM circuits, television, and phono-
graph combinations).

® Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, Telay systems.

® Design of component parts such as
coils, loudspeakers, capacitors.

¢ Development and design of new .re-
cording and producing methods.

® Design of receiving, power, cathode
ray, gas and photo tubes.

Write today to College Relations Divi-
sion, RCA Victor, Camden, New Jersey.
Alse many opportunities for Mechanical
and Chemical Engineers and Physicists.

® Rap10 CORPORATION OF AMERICA

World leader in radio — first in television
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HOW TO DESIGN
FOR LOWER
STRUCTURAL COSTS

ITH today’s accent on cost,

there is a promising future for
the designer who can simplify struc-
tural designs to save steel and con-
struction manhours. Such savings are
being realized every day by the use
of arc welding instead of riveting
in the construction of all types of
industrial plants, multi-story build-
ings and bridges. By eliminating
rivets and taking advantage of rigid
framing and continuous beam con-
struction, welded designs help to
offset the rising costs in labor and
materials.

Shown below is a typical examiple
of how full structural continuity
achieved through arc welding effect-
ed savings of $22,000 in the con-
struction of an 87,000 square foot
process watrehouse. Arc welding
actually has saved 1.68 pounds of
steel per square foot. At $0.15 per
pound for fabricated steel, the sav-
ing amounts to $22,000 over the
cost of steel alone had riveted design
been used.

In spite of the rapid progress
made in the construction field by
the welding industry, new develop-
ments are taking place every day
which are of prime importance to
the structural engineering graduate,
Latest information on welded struc-
tural designs is available in hand-
books arnd bulletins simply by writ-
ing to The Lincoln Electric Com-
pany, Cleveland 17, Ohio.

Fig. 1. Process warehouse for the Hale-
Halsell Grocery Co., Tulsa, Oklaboma. Size
250" x 350' with 16' clear height. Contrac-
tor: Tulsa Rig and Reel and Manufacturing
Co. Consulting Engineer: David R, Graham
& Associates, Tulsa, Oklaboma.

THE LINCOLN ELECTRIC COMPANY

CLEVELAND 17; OHIO

THE WORLD'S LARGEST MANUFACTURER
OF ARC WELDING EQUIPMENT
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1922

John E. Shield, consulting structural
engineer, died on June 1, 1953 in Los
Angeles. He was a past president of the
Stritctural Engineers Association of Los
Angeles and was formerly in charge of
the Earthquake Stremgth Program for
Tanks and Towers of the Board of Fire
Underwriters of the Pacific. John served
on active duty in the Corps of Engineers
of the U. S. Army from January, 1941 to
January, 1946 and was an honorary re-
serve officer in the Corps of Engineers
with the rank of Lieutenant Colonel. He
was also a director of the Caltech Alumni
Association in 1939-40.

Capt. Frederic A. Brossv, Ex., is com-
miander of naval air bases for the Eighth
Naval District.

1926

William A. Lewis, Ph.D. '29, was re-
cently elected to the Execiitive Commit-
tee of the Chicago section of the AIEE,
He is also serving on the following na-
tional AIEE committees: power division,
protective  devices
and rotating machinery., The Lewises have
a son, Alan Carver, born November 19,
1950; and a daughter, Ellen Elizabeth,
born February 17, 1953.

1927

Gustef W. Hammar, Ph.D., was re-
cently honored for his research in physics
with fellowship in the American Physical
Society. He joined the Eastman Kodak
Compdny in 1946, and is at present head
of a research, development and engineer-

standards, research,

ing department of the Company’s Navy
Otdnance Division.
1930

Truman H. Kuhn took over the position
of Graduate Dean at the Colorado School
of Mines in Golden in September. He
has bheen Professor of Geology and head
of the mining geology option there since
1947.

1931

Carl F. J. Overhage, M.S. ’34, PhL.D.
*37, assistant director of Eastman Kodak’s
color technology division, was recently
honored with fellowship in the American
Physical Society. In 1948, Carl was
awarded a Certificate  of
Merit in recognition of his services at
M.I.T.’s Radiation Laboratory. In 1951 he
was appointed a member of the scientific
advisory board of the Chief of Staff, U. S.
Air Force.

Glenin M. Webb was appointed an as-
sistant division director in the Whiting;
Tndiana, research laboratories of the
Standard Oil Co. Glenn served as a re-
search associdte with Standard, starting
in 1948, and earlier this year was pro-
moted to section leader.

presidential

1933
William W. Moore, M.S. ’34, addressed
a dinner meeting of the Los Angeles,
Section of the American Society of Civil
Engineers on September 9. Bill reported
on his recenit foir-month trip to Pakistan,
Irag and India.
1934
Nick Van Wingen has gone to Turkey,
where he will make an engineering eval-
uation of two oil fields for the Turkish
government. He recently resigned as vice-
president of Petroleum Technologists, Inc.
and is now a consultant petroleum en-
gineer with offices in South Pasadena:
Garford G. Gordon received his Ph.D.
in applied physics from the University of
Southern California in June.
Carsten C. Steffens has returned to the

‘Stanford Research Institute as technical

coordinator of the research division. He
was assistant director of the Institute
from 1947 to 1949, and for the past four
years has been associate professor of
chemistry at the University of New
Mexico. In 1947 he helped initiate the
SRI’s study of smog in Los Angeles, and
during the time he spent at the Univer-
sity of New Mexico he continued to serve
as technical consultant to the Institute’s
air research laboratories. In his new posi-
tion he will follow progress of all re-
search groups and act as technical ad-
visor on certdin industrial projects.
1935

James J. Halloran is a partner in Elec-
tro Engineering Works in Oakland, Calif.
He has been associated with the company
since 1945.

Bruce B. Gravitt was named manager
of General Electric’'s mieter and
switch sales in the company’s meter and
instrument
merly a

time-

Briice was for-
G.E’s Los
Angeles and San Diego offices. He moved
to West Lynn, Mass., in 1951 as manager
of instrument transformet sales.
1937

Robert P. Bryson, M.S., is still with
the U. S. Geological Siirvey, Washington,
D.C. He is currently chairman of the
geologist staffing committee, charged with
coordinating, selectirig, and
geologists in the Siirvey. Bob is also
secretary of the Geologist Society of
Washington through 1954, and published
“The Coalwood Coal Field, Powder River
County, Montana” in the U. S. Geological
Survey Bulletin 973-B last year. He and
his ‘family—wife and two children, Rob
(4) and Belinda (6 months)—live in
Arlington, Virginia,

1938

John G. MacLean has been teaching at

the Harvard Business School and develop-

department.

sales engineer in

assigning



Can you

This is an aluminum
window, one of four million
that will go into A
buildings in 1953. Twenty
years ago, it was just an idea in the
mind of an Alcoa development engineer. Ten
years ago, only a few thousand were made
annually. Now, production is increasing
at the rate of over half a million a year.
This is just one of a torrent of new uses for
aluminum which means that Alcoa must
continue to expand. Consider the opportunities

for you if you choose to grow with us.

Alcoa

What can this mean
as a career for you?

This is a production chart . . . shows the millions of
pounds of aluminum produced by Alcoa each year be-
tween 1935 and 1952. Good men did good work to
create this record. You can work with these same men,
learn from them and qualify yourself for continually
developing opportunities. And that production curve—
is still rising, we’re still expanding, and opportunities
for young men joining us now are almost limitless.
Ever-expanding Alcoa needs engineers, metallurgists,
and technically minded “laymen’ for production, re-
search and sales positions. If you graduate soon, if you
want to be with a dynamic company that’s “‘going
places”, get in touch with us. Benefits are many, stability
is a matter of proud record, opportunities are unlimited.
For more facts, consult your Placement Director.
ALUMINUM COMPANY OF AMERICA, Pittsburgh, Penna.

ALUMINUM GCOMPANY OF AMERICA




PERSONALS . . . conmmumo

ing a new second-year course dealing with
the management policies of industrial
companies. He has also heen doing re-
search and writing in the field of husiness
administration, and consilting work for
industrial (primarily  Con-
tinentdl Oil Co.) and various government

companies

organizations, stich as the Naval Ordnance
Test Station at Inyokern.

Johi R. Woolson, M.S. "41, has been
working for the United Geophysical Com-
pany in Fairbanks, Alaska, for the past
four yedrs. He says—“We have been
wotking for the Navy on the arctic slope
of Alaska, attempting to help them find
oil. ‘This has involved many trips across
the Arctic Circle, following easily the
routes laid ot with such difficalty by
the explorers of 50 to 75 years ago. One
flies almost any place one wishes to go
in Alaska, so all of these trips have been
by airplane.” John has been married since
1942, and has three boys whose ages are
five, seven, and nine.

Sidriey Bertram joined the Rand Cor-
poration in 1951, shortly after he com-
pleted work for a Ph.D. in physics at
Ohio State University. Although his home
is in Los Angeles, Sid has been on spe-

cial assignment for Rand with the Lincoln
Lah in Massachiisetts, His wife and three
boys (Irving, 7, Henry, 4, and Rohert,
3) are enjoying the East.

Cuarl Friend is aerodynamics engineer
at the Lockheed Aircraft Corporation in
Marietta, Georgia. The facility is known
as the U. S. Governmient Aircraft Plant
No. 6 and is the largest airplane plant
under one roof in the world. They ate
ciirretitly building B-47 medium bombers
and tooling up for the C-130 medium
transport. Carl is in charge of preliminary
design, aerodynamics and related work.

Curlton L. Horine is at present in charpe
of the China Lake Pilot Plant Division
and working on propellant and testing
prohlems associated with siich rockets as
the 2.75-inch FFAR (Mighity Motse). Al-
thotgh the Horines have been living in
China Lake since 1945, they've been able
to take several trips. Navy business takes
Carlton to Washingion several times a
year; the whole family took a trip to
Carlton’s home town—Cristobal, in the
Canal Zone—in 1946 by freighter via New
Orleans: and he and his wife had a
three-week trip to Belgium with a week-

end in Paris and Amsterdam in Auguost

“physics at the

that come of progressive ingenuity.

KEUFFEL & ESSER CO.

EST. 1867

NEW YORK * HOBOKEN, N. J.
Chicago * St. Louis * Detroit * San Francisco * Los Angeles * Montreal
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® For many years K&E has pioneered in the manufacture
and development of finest quality surveying instruments,
K&E surveying instruments dre renowned all over the world
for their superb performance under conditions of all kinds;
for their magnificent workmanship and for special features

KoE

Drafting,
Reproduction and
Surveying Equipment

and Materials,
Slide Rules,
Measuring Tapes.

of 1951. The Horines have three children
—a son 10, and two daughters 8 and 6.

Harrison M. Lavender, Jr. is Assistant
Chief Engineer at the California Research
Corporation in Richmond, Calif. The
report of his death, published last year
in E&S, was, we are glad to say, highly
exaggerated. Harrison’s father died at
that timie.

1939

Walter H. Munk, M.S. '40, has been
awarded a Guggenheim Fellowship in
recognition of his work involving the ef-

“fect of winds on ocean cuirents. He is

currently an associate professor of geo-
Scripps Institition of
Oceanography at La Jolla, where he re-
ceived his doctor’s degree in 1947,

1941

John M. Richardson is now a member
of the technical staff of the Radar Lab-
oratories of the Hughes Research and
Development Laboratories in Culver City,
Calif. He was formerly a research physi-
cist at the U. S. Bureau of Mines,

Col. John K. Arnold, Jr., M.S., was the
command pilot of 4 B-29 type aircraft
which was reported missing on January
12, 1953 on a combat inission over North
Korea. No further information has been
received as yet regarding his exact fate.

1942

John R. Allan is Hull Section Head
at Todd Shipyards Corp. in San Pedro,
Calif. The Allans have another son, Rich-
ard Bruce, one year old.

S. Kendall Gold writes that his second
child, Virginia Ann, was born on April
15 in Rye, New York. Kendall is em-
ployed at the California-Texas Oil Co.
in New York and is Secretary-Treasuter
of the New York Alumni Chapter.

1943

Fred H. Tenney received his Ph.D. in
physics from the University of Rochester
and has a position as Tnstriictsr at Prince-
ton for the coming year. The Tenneys
have one son, Steven, now ten months
old, and expect another child at Christ-
mas time.

William C. Thompson, Jr. married
Caroline  Cralle on August 15, Caroline
is a graduate of Stanford and also at-
tended U.C.L.A. Bill is now employed
as an electronics engineer at the Naval
Ordnance Test Station in Pasadena,

Arthur O, McCoubrey received his
Ph.D. in June from the University of
Pittshurgh.

Richard M. Sutton, Ph.D. 47, taught
a course in hasic concepts in physics at
the University of Delaware’s summer ses-
sion this year. He's Professor of Physics
at Haverford College, Pa., and a visiting
lecturer at the Case [Institute of Tech-
nology.



How to carry a floor charger’s
12-ton overhung load

This floor charger charges and levels 12 tons ata
crack in open hearth furnaces. The 12-ton over-
hung load and the terrific shock loads set up by
the charging operation are carried by the peel
shaft bearings. To take these loads and to keep
the charger in top operating shape, design en-
gineers specify Timken® tapered roller bearings.

Line contact gives TIMKEN" bearings
extra load- carrying capacity

In Timken bearings, the load is carried on a line of contact
between the rollers and races instead of being concentrated
at a single point. Rollers and races are case-carburized to give
a hard, wear-resistant surface over a tough, shock-resistant
core. And to be sure of getting the highest quality bearing
steel, the Timken Company makes its own.
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Want to learn more about
bearings or job opportunities?

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

NOT JUST A BALL © NOT JUST A ROLLER @> THE TIMKEN TAPERED ROLLER
BEARING TAKES RADIAL @ AND THRUST ~@~ LOADS OR ANY COMBINATION 3¢
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TIMKEN

TRADE.MAAK REG. U 5. PAL QFF.

- TAPERED ROLLER BEARINGS




PERSONA[S « & & CONTINUED

1944

Bob Freeman has been working in the
magnetic materials development group of
the Digital Computer Laboratory at
M.LT. for the past year. The Freemans
now have three sons—Jeff (5), Jim (3},
and a recent arrival, John.

Bert Golding, M.S. '47, is still working

in the research laboratory of the United

Gas Corporation in Shreveport, Louisiana.
He is now supervisor of the reservoir en-
gineering section. He also teaches general
chemistry and physical chemisity in night
school at Centenary College. The Gold-
ings Have two boys, Brice and Martin.
Bert. and his wife still spend much of
their time trying to assist the sptead of
and Bert is chairman of
the Shreveport Fellowship.

Fred W. Morris, Jr. returned to Cali-
fornia this summer after spending the
past féw years' in New Jersey, whete he
was Chief of the Reseatch Studies Sec-
tion, Countermeasiires Branch, of the
Signal Corps Engineering Laboratories in
Fort Monmotth. His new position is in
the same field, this time participating
with a contractor (Sylvania Electric
Products) in the establishment of a wholly
new laboratory—the FElectronic Defense

Unitarianism,

Laboratory in Mountain View, Calif. He
represents the Chief Signal Oficer in the
technical direction of this activity.

Thomas A. Carter received an M.S. in
mecharnical engineering from the Univer-
sity of Southern California last June.

1946

Cassiits Richard McEwen and his wife
anounced the birth of a son, Todd Wells,
on August 2, 1953,

Lt. Col. Johni W. Baries, M.S., gradii-
ated from the Command and General
Staff College at Fort Leavenworth, Kan-
sas, and went to Korea in June. His wife,
Mary, and three children are waiting for
him in Washington,; D.C.

Willard A, Ross was tecently promoted
to Lieutenant and given the new title of
Shops Engineer for the Piiblic Works
Department at the Naval Station in Great
Lakes, Ilinois.

Lt, Milton G. Webb teceived a B.S.
degree in from

engineering electronics

the U. S. Naval Postgraduate School in-

Montetey in June.

Frederick C. Essig received his Master
of Science degree from U.S.C. in June.
1947
John D. Holmgren is now a meimnber of
the technical staff of the Radar Labora-

Fafnir Precision Instrument
Bearings for an Automatic
Pilot and Approach Coupler

The handful of Fafnit Ball Bearings
illustrated, help to assure the success of
an amazingly ingenious, 36 lb. Automa-
tic Pilot and Approach Cotpler for jet
planes. These instrument bearings, 22
in all, weigh less than 4 ounces. Their
compactness; extreme sensitivity and

FAFNIR

- BALL BEARINGS
R
)

Most Complete Line in America

\ _
JET STYLE

N

dependability are vital to the instrument
system’s design and performance. Fafnir
Extra-Small Ball Bearings for extremely
small shafts are available in various con-
structions and tolerances to meet exact-
ing requiremerits. The Fafnir Bearing
Company, New Britain, Conn.
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tory at the Hughes Research and Develop-
ment Laboratories in Ciilver City; Calif.

Lt. Cdr. Quentin R. Whitmore reports
that the Whitmore family now includes
two boys and one girl—Bob, 7: Bev, 4;
and Greg, 1.

Capt. Spencer R. Baen, M.S., Ph.D. 50,
was assigned to Army Field Forces Board
No. 2 at Fort Knox, Kentucky, after gradu-
ation from Tech. This is part of the
Army’s Developinent system. The Baen's
third child, Peter Roe, was born in De-
cember, 1952, Spencer left Kentucky this
summer to attend the Artillery Officers’
Advanced Coiirse at Fort Sill, Oklahoma
until the spring of 1954,

Richard L. Felberg is now 4 registered
electrical engineer and working at CWT.
He has two daughiters, and a third child
is expected this month,

1948

Byron L. Youtz completed work for a
Ph.D. the University of
California at Berkeley in August, and
left immediately for Beirut, Lebanon,
where he is an assistant professor in the
Physics Departmenit at the American Uni-
versity of *Beirut. His wife, Bernice, ac-
companied him.

in physics at

Julius Bendat received his Ph.D. in
mathematics last July from U.S.C., and
is now engaged on special applied mathe-
matical problems at Northrup Aircraft.
The Bendats now have a year-old daugh-
ter to supplement the son bérn when
Julius left Caltech in 1948.

Colonel Harvey R. Fraser, M.S., grad-
uated from Command and General Staff
College in Fort Ledvenworth, Kansas, in
June and is now Professor of Mechanics
at the U. S. Military Academy.

Lt. Col. Roy S. Kelley, M.S., was as-
signed to the Far East Command after
graduation from Command and General
Staff College last June,

Thomas G. Lang received an M.S. in
mechanical engineering from U.S.C. last
Jiine,

Lothrop Mittenthal received his M.S.
from U.S.C. in June.

Paul MacCready, M.S., Ph.D. ’52 won
the national soaring championship on July
15 in a 104-mile hop from Elmira to Utica,
New York.

1949

Roy W. Gould was awarded a Hughes
Fellowship for study toward a Ph.DD. in
physics at Caltech, and will at the same
time be associdated with the microwave
lab at the Highes Research and Develop-
ment Laboratories in Culver City, Calif,

Lt. Col. Albert E. Sdari; M.S., has been
serving with the Korean Military Ad-
visory Group, comprised of U. S. person-



Two agricultural scientists,

Jrom a large state university,
check the blue print

Jor irrigation pipe on Republic’s
experimental farm.

HERE
THE CATTLE
ARE
GUINEA

PIGS

If you're going into industry, one of your most difficult
tasks faces you in the next few months. You’ll have
to distinguish between progressive companies and
stand-stills. One way is to consider the pioneering
each is doing.

How much does this company you might join
plan its future?

How much does it care about society in general?

The cattle in the picture, for instance, are at Republic’s
experimental farm. They are part of a study to deter-
mine how much extra grass, hence extra meat, can be
produced by irrigation. The purpose of the experiment
is to prove the benefit of converting worn-out crop
land to profitable grazing area.

The economic reasons for Republic’s experiment

REPUBLIC STEEL

GENERAL OFFICES = CLEVELAND 1, OHIO

are that animals must be fenced and Republic makes
steel farm fence; also that irrigation requires pipe and
Republic makes steel irrigation pipe. But beyond this
immediate commercial aspect, Republic’s experimental
farm has a goal reaching far into the future.

Republic Steel’s policy is based on a deep realization
that no economic or social section of a nation can long
progress at the expense of others. Progress must be
mutual and industry has a responsibility to de for its
customers as well as to sell to them. This, we believe,
is an enlightened approach to economics which will
promote the continuing welfare of all.

We hope such research programs, of which our farm
experiments are only one example, will catalog
Republic in your mind as a progressive, forward-
thinking company. ‘

L]
[REPUBLIC
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nel to advise the South Korean Army in
training and in the field. Al is a veteran
of 13 years Army service and holds the
European-African-Middle Eastern Theater
Ribbon with five campaign stars.
1950

Roger A. Picciotto received a Master's
degree it industrial chemistry from M.IT,
in June, dnd has started work with Proc-
ter and Gamble in Cincifinati, Ohio.

David B. MuacKenzie, who has been
doing graduate work at Princeton for the
past three years, completed his doctorate
thesis last spring and expects to take his
final oral examination in October. He
has been working as a geologist with
Ametican Overseas Petroleum Ltd., a sub-
sidiary of the California-Texas Oil Com-
pany in New York. Following a shott
training period in geophysics in Califor-
nia he will soon be sent overseas, destina-
tion unknown. He lists the following Tech
gradiates who will be returning to Prince-
ton in the fall: Don Baker °50, Manny
Bass 48, Gene Shoemaker 41, M.S. *48,
Tom Slodowski 53, Fred Eiser 51 and
Jim Gerhart 50,

Albert Eschner, fr. received his M.S,
degree in electrical
U.S.C. last June.

engineering from

Cutters that give

Every cutter in the
is carefully designed
real cutter cost . - .
per dollar invested
size to improve mi
for illusirated Catalog.

Brown & Sharpe [BS

42

More Clean Cuts Pe

broad Brown & Sharpe lkme
and manufactured to lowgr
give more smooth, clean cuts
d. Complete selection of‘types an

iling efficiency on an

\ ] S.A.
Brown & Sharpe Mfg. Co., Prov. 1.R.L,U S

1951

E. B. Crichtoni has accepted a job as
instructor at Anatocia College in Thes-
sacotiki, Greece. He took off for a stop-
over in Paris at the end of Augist,

Charles Bates married Naney Lindheck
at Jamestown, New Yotk on June 27.
Phil Baies *53 wis best man. Charlie is
still working at M.LT., on an AEC con-
tract, on cold sterilization of foods.

Frank Hooper, after two years in the
Union Oil Company’s sales training pro-
gram, has been sent to their sales depart-
ment headquarters in  Balboa, Canal
Zone. His wife, Claire, accompanied him.

Nathan H. Koenig wrote that he was
busy putting in a California-style patio
in a new home he boiight in Denver this
summer. He is now working in the Shell
Development Company’s Agricultiral Re-
search Division.

Richard M. Libbey received his com-
mission in July at the U. 8. Naval Officer
Candidate School in Newport, Rhode
Island.

Reitben Kuchadoorian is an engineering
geologist with the U, S, Geological Sut-
vey, working in cooperation with the
Alaskan Road Commission, putting in 4
road from Paxton to Cantwall, Alaska.

1952

Harry C. Hoyt, Ph.D., is now on the
staff of the Scientific Laboratory at Los
Alamos, New Mexico.

David E. Hanna was one of a hand-
picked group from Koreann Communica-
tion Zone headquarters supervising prison-
et of war exchange this sammer in “Op-
eration Big Switeh” at Munsan.

Peter Verdier was married on May 29,
and he and his wife are living in Cam-
bridge while he continiies his studies in
chemistry at Harvard.

1953

J. Morgan Ogilvie is Deck Officer” on
the U. S. Coast and Geodetic Sutvey Ship
Cowie out of Norfolk, Virginia,

Arthur E. Britr is now a member of the
technical staff of the Hughes Research
and Development Laboratories in Culver
City.

John D. Gee is taking the Bethlehem
Steel Carporation’s Loop Course. This is
an intensive indoctrifiation and training
program for selected college graduates
conditcted from the compary’s head-
quartets in Bethlehem, Pa., preparatory
to assignment in one of the firm’s various
operations on the West Coasi.

One for every place— |
One place to get them all. ..

o

r Dollar

y ]ob. Write

Out on the job ,

. . irrespective of you"r;engineering role
.+ « you'll be coming to grips with the problem of elimi-
nating wasteful friction. T

You can look to SIS for the practical solution to anti-
friction bearing problems.

58 makes all of these eight types of Hearings which
serve virtually every equipment rieed. Rely ot JISF for
dutling the right bearing in the right place. 17
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.
—manufacturers of SKF and HESS-BRIGHT bearings.

ba | =1 o8

BALL AND ROLLER BEARINGS




says LOWELL E. ACKMANN

University of Hllinois—B.S., E.E.—1944
and now manager, Peoria, lll., Branch Office

portant, specialized equipment for that
industry. Electric power, steel, cement,
paper, rock products, and flour milling
industries—to name a few, are big users
of A-C equipment,

or designer, production engineer, or re-
search engineer, Allis-Chalmers, with its
wide variety of equipment and jobs, is an
ideal place to get off to a geod start—
without wasting time.”

« Y EXPERIENCE with machinery in

M the Navy during the war convinced
me I needed a training course. There was
so much equipment on board that was a
complete mystery to me that 1 became
very ‘training-course minded’.

“Before starting on the Allis-Chalmers
Graduate Training Course, I thought I
would like selling, preferably technical
selling but, as is often the case, I didn’t
know for sure. This course, together with
some personal guidance, helped me make
up my mind. That, too, is an important

“After investigating many training
courses, the one at Allis-Chalmers looked
best to me then—and still does.

“In my opinion, the variety of equip-
ment is what makes Allis-Chalmers such

a good training spot.

*No matter what industry you may be
interested in, Allis-Chalmers makes im-

T. It’s well established, having been
started in 1904. A large percentage of
the management group are graduates
of the course. ‘

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

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

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

advantage of the GTC program.

*“But whether you want to be a salesman

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

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

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

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

7. Forinformation watch for the Allis-
Chalmers representative visiting your
campus, or call an Allis-Chalmers dis-
trict office, or write Graduate Training
Section, Allis-Chalmers, Milwaukee 1,
Wisconsin.

ALLIS-CHALMERS

C.5676

PROCESSING—Allis-Chalmers built sol-
vent extraction plant processes one hundred
tons of rice bran per day at oil processing
plant in Texas.

POWER—Models show comparative size
of generators having the same rating with
and without super-charged hydrogen cool-
ing. Allis-Chalmers is first to supply super-
charged hydrogen cooling.
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ALUMNI FUND

Report of the

Y our Cartece ALumnt Fund reached $167,455.28 on
June 30, 1953. Of this, $38,727.17 was the result of the
sixth year’s efforts. A total of 1,172 alumni contributed
$27,238.54 during this year. Special contributions and
initerest brought the fund to the above figure.

The alumni can well be proud of their achievement
in creating this fund. It will be used by the Institute
to build a swimming pool in Tournament Park. The
pool will adjoin the gymnasium to be constructed as a
result of the previously announced Scott Brown bequest.
A ground-breaking ceremony for the alumni pool was
held during the seminar on Saturday, April 11. Plans
for the integrated athletic facilities are being prepared
and construction is expected to start before the first
of 1954.

The Alumni Association directors believe that the
accomplishment of the first goal, a swimming pool, has
shown the true potential of the Fund. We believe the
Fund has strikingly demonstrated its ability to be a

Sixth Year — 1952 - 1953

significant aid to the Institute, and to be an opportunity
for all Tech men to make a lasting contribiition to their
Alma Mater.

It has been decided that the next ohjective of the
Aliimini Fund will be the establishment of undergraduate
scholarships on an endowment basis. We look forward
to the time when each undergraduate class will have at
least one member whose tuition is provided by a per-
manent Alumni Scholarship.

Undergraduate contributions received by the Fund
during the last year are tabulated below. Class rankings
are also shown. In the last two columns of the table
shown below, the 40 classes are ranked according to the
size of their average gifts and according to the perceritage
of each class that contributed. The names of all the
1952-53 contributors are listed on the following pages.

—K. k. Kingman
Director in charge of the Alumni Fund

SIXTH YEAR—1952-53
[As of June 30th, 1953)
Alumni Who Took Undergraduate Work at C.L.T.

Class Ranking
Per Cent of Per Cent
Number Number Eligibles Average Median Average of Eligibles
Class Ameunt Giving Eligible Giving Gift Gift Gift Giving
Prior 1915 $ 46.00 6 25 24.0 $ 7.67 $ 10.00 10 13
1915 20.00 2 8 25.0 10.00 10.00 14 5
1916 20.00 2 7 28.6 10.00 10.00 25 17
1917 50.00 2 9 22.2 25.00 25.00 15 7
1918 230.37 ] 30 20.0 38.40 30.00 6 39
1919 0 0 3 0 0 0 38 38
1920 75.00 ] 30 20.0 12.50 10.00 17 8
1921 1,140.00 14 34 41.2 81.43 22.50 4 1
1922 2,555.00 23 61 37.7 111,09 20.00 2 10
1923 202.50 14 49 28.6 14.46 10.00 1 12
1924 1,650.00 10 73 13.7 165.00 10.00 5 33
1925 833.00 24 78 30.8 34.71 15.00 7 14
1926 1,218.00 16 100 16.0 76.13 10.00 11 37
1927 "248.00 20 89 22.5 12.40 10.00 23 25
1928 255.50 20 60 33.3 12.78 10.00 16 8
1929 302.00 17 84 20.2 17.76 10.00 12 27
1930 348.37 21 102 20.6 16.59 10.00 13 35
1931 4,887.50 23 97 23.7 212.50 10.00 3 31
1932 1,427.00 28 94 29.8 50.96 10.00 8 23
1933 258.00 16 93 17.2 16.13 10.00 20 32
1934 426.00 33 103 32.0 12.91 10.00 18 16
1935 414.00 27 110 24.5 15.33 10.00 19 28
1936 1,403.00 26 115 22.6 53.96 10.00 9 29
1937 200.00 15 112 13.4 13.33 10.00 29 33
1938 385.00 31 125 24.8 12,42 10.00 22 36
1939 312.50 29 112 259 10.78 10.00 30 19
1940 419.00 45 140 32.1 9.31 10.00 26 17
1941 295.00 31 128 24.2 9.52 10.00 21 24
1942 445.50 © 48 149 32.2 9.28 7.00 28 15
1943 473.00 48 124 38.7 9.85 10.00 24 6
1944 570.40 50 208 24.0 11.41 10.00 27 21
1945 458.51 34 t90 17.9 13.49 10.00 31 26
1946 227.00 28 163 17.2 8.11 5.00 33 30
1947 291.00 33 144 22.9 8.82 5.00 T 32 22
1948 338.50 49 193 25.4 6.91 5.00 34 20
1949 402.00 64 212 30.2 6.28 5.00 35 1
1950 327.00 42 183 22.9 7.79 5.00 36 1
195t 309.41 47 159 29.6 6.58 5.00 37 1
1952 188.48 25 126 19.8 7.54 5.00 39 1
TOTAL $23,651.54 975 © 3922 24.9 $ 24.26 $ 10.00 .
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COLUMBIA-SOUTHERN
needs men with
creative imaginations

Never before in history have chemicals played such a vital
part in man’s life and c{:velopmcnt. And never before has any
industry offered greater opportunities to the college graduate.

Columbia-Southern is one of the most rapidly-expanding
chemical companies. It needs promising young graduates of
o K scientific, engineering, and business schools. Opportunities
x;:"‘fh o ;’r':’_‘g’:‘; exist at Columbia-Southern in research and development, sales,
Spectrophotometer. plant design, mining, construction and maintenance, and
chemical production. Opportunities for technical and non-
technical §raduatcs also exist in accounting, transportation

Testing action of Per- and related service fields.
chiorethylene on vari-

ous metals,

Monthly sales at Columbia-Southern are now five times as
large as they were only ten years ago, and the potentials are
even greater for the future.

Columbia-Southern is a wholly owned subsidiary of Pittsburgh
Plate Glass Company. It thus presents the individual appor-
tunities of an expanding chemical corporation, plus the stability
inbeing an integral part of a larger and diversified organization.

ACT NOW! Scnd for comprehensive booklet outlining the
“Nationwide Opportunities in Varied Technical Fields at
Columbia-Southern.” Or send your application for employ-
ment to the personnel manager at our Pittsburgh address or
any of the plants. Please give a clear, complete account of your
background, abilities and interests. ‘

COLUMBIA-SOUTHERN
CHEMICAL CORPORATION

SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY
420 FORT DUQUESNE BOULEVARD, PITTSBURGH 22, PA.

Al

)
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gt
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Focusing the Electron Microscope )

on a chemical sample to be photo- PLANTS: BARBERTON, OHIG © BARTLETT, CALIFORNIA ¢ CORPUS CHRISTI, TEXAS © [AKE CHARLES,

graphed. LOUISIANA © NATRIUM, WEST VIRGINIA ¢ DISTRICT OFFICES:s BOSTON ¢ CHARLOTTE * CHICAGO o

A CINCINNATE o CLEVELAND e DALLAS ®* HOUSTON © MINNEAPOLIS ® NEW ORLEANS ¢ NEW YORK
* PHILADELPHIA * PITTSBURGH @ ST, LOUIS * SAN FRANCISCO
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CONTRIBUTORS TO

1896
Haynes, Miss Diantha M.
1900
Harris, Irving C.
1906
Canterbury, H. H.
1912
Ferguson, Benjamin
1913
Parkinson, Ralpb W.
1914
Morse, Virgil F.
1915

Holmes, William M.
Wilcox; Charles H.
1916
Allen, Robert N.
Chamberlain, Bernard
1917
Kensey, Alexander
Richards, Roy T.
1918

Andrews, Clark F.
Essick, L. F.

Hainsworth, Wm. R., M.S.

Heywood, Gene B.
Hoge, E. R.
Karge, Fritz W.
MecDonald, G. R.
1920
Barton, Paul D.
Ehrenfeld, Day, M.S.
Hounsell, Victor E.’
Hounsell, Theron C.
Linhoff, Harold R.
Smith, R. Carson
St. Clair, Hatry P.
Swift, Ernest H., M.S.

1921
Badger, Richard M.
Boggs, Chester "A.
Case, Henry R.
Champion, Edward L.
Clarke, Philip S.
Craig, Robert W.
Hambrook, Richard E.
Horisaker, Hotton H.
Mullin, Wynne B.
Quirmbach, Chas. F.
Raymond, Albert L.
Simpson, Charles F.
Sinclair Smith Memorial
Stenzel, R. W., Ph.D.

1922
Ager, Raymond W.
Alles, Gordon A.
Bear, Ralston E.
Bozorth, R. M., Ph.D.
Clever, George H.
Crissman, Robert J.
Darnell, Donald W.

46

‘DeVoe, Jay J.

Erb, Louis H.
Fleming, Thomas J.
Groat, Edmund T.
Hall, Albert D.
Hathaway, Edward A.
Henny, George C., M.S.
Honsaker, John, Jr.
Hopper, Francis L.
Jasper, Walter
Keith, Clyde R.
Knight, Alfred W.

_Learned, Kenneth A.

Marsh, Hallan N.
Ogden, Harold S.
Reyriolds, Maynard S.
Smith, George K.
Steffes, A. P, G.
1923
Aleock, Joseph R.
Baier, Willard E.
Barnett, Harold A.
Blakeley, Loren E.
Evans, Bernard G.
Fowler, L. Dean
Heimberger, William L.
Lewis, Howard B.

Loughbridge, Donald H.

North, John R
Reeves, Hubert A.
Schonborn, Robert
Stromsoe, Douglas A.
Walter, John P
Woods, Robert E.
1924
Anderson, Kenneth B.
Forbes, C. Leonard
Gandy, E. Harold
Goodhue, Howard W.
Hernderson, William G.
Ttwin, Emmett M.
Losey, Theodore C.
Sqniers, Willis L.
Wilson, Edward A.

Winegarden, Howard M.

1925
Aldermari, Raymond E.
Atherton, Tracy L.
Burmister, LCdr. C. A,
Byrne, High J. P.
Chapman, Albert
Clayton, Frank C. A,
Dalton, Robert H.
Erickson, Alfred L.
Ferkel, Albert J.
Freeman, Henry R.
Hart, Edward W.
Heilbron, Carl H., Jr.

Henderson, Lawrernice P.

Hertenstein, W.
JTornes, Herbert J.
Jones, Walter B.
Karelitz, Michael B.
Maxstadt, F. W., Ph.D.
Miller, Leo M.
Newcomb, Leroy
Pauling, Linus

C., Ph.D.
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Prentice, Leland B.
Rivinius, Paul C.
Sellers, W. D.
Stanton, Robert J.
Thompson, Wilfred G.
1926
Anderson;, Arthur B.
Austin; H. Carter
Ball, Alpheus
Dinsmore, Daniel G.
Edwards, Manley W.
Friauf, James B.
Kirkeby, Eugene
Krech, Clarence F.
Kroneberg, Alex A.
Lewis, William A., Ir.
Maechtlen, L. G.
Michelmore, John E.
Moodie, R. W.
Pompeo, Domenick J.
Schiott, Hermann F.
Serrurier, Mark
Sokoloff, Vadim M.
Wulf, Oliver R., Ph.D.
1927
Anderson, Carl D.
Baldwin, Marshall A.
Baxter, Ellery R.
Bower, Maxwell M.
Boyd, James
Capon, Alan E.
Diamos, G. K. S., M.S.
Fartar, Harry K.
Forster. John B.
Gardner, David Z., Ir.

. Gottier, Thomas L.

Hale, Frank S,
Hoover, Vaino A.
Jaeger, Col, Vernon P.
Mendenhall, Hallam E.
Peterson, Fred H.
Peterson, T. S., Ph.D.
Rodgers, V. ,Wayne
Southwi(’k, Thomas S.
Stanton, W. Layton
Starke, Howard R.
Thompson, Russell E.
1928
Armstrong, Richard C.
Beckman, A 0., Ph.D.
Berman, Jack Y
Brighton, Thomas H.
Chilberg, Guy L.
Coulter, Robert L
Duval, Richard H.

Evans, Robley D., Ph.D.

Gewertz, Moe W.
Kaneko, George S.
Kuhn, Jackson G.
Lash, Charles, Ph.D,
Lindvall, F, C.
[ombard A. E., Ph.D,
M(F‘addm Don E.
MecMillan, Edwin M.
Millikan, Clark, Ph.D.
Minkler, C. Gordon
Noel, Francis

Righter, Walter H.
Shaffer, Carmun C.
Stizuki, Tomizo
Templin, Edwin W.
1929
Atwater, Eugene
Birge, Knowlton R.
Clark, D. S.
Cline, Frederick R.
Cravitz, Philip
Dunham, James W.
Exley, Sidney T.
Fredendall, Beverly F.
Gtimes, Walter B.
Haeff, Andrew, Ph.D.
Hucrg, Ernest B.
Kingman, Kenneth E.
Kircher, Reymond J.
Lau, Kam Hu
Myers, Albert E.
Roberts, Bolivar
Sperling, Milton H.
Wheeler, Fred A.
1930
Alderman, Frank E.
Atkinson, R. B., Ph.D.
Barnes, D. P., MS
Blohii, (lyde L.
Bode, F. D., Ph.D.
Boyle J R Lester
Bungay, Robert H.
Butler, Albert
Gzebler Clyde
Johinson, Josef J.

Johnston, Norris, Ph.D.

Kinney, Edward E.
Levine, Ernest
Mauzy, Harris K.
Pleasarnts, J. G., M.S.
Pritchett, J. D.
Ross, George A.
Sawyer, H. G.
Sheffet, David
Stirton, R. I., Ph.D.
Strong, Austin W.
Thayer, Etgene M.
Towler, J. W.
Waite, Howard W.
Zipser, Sidney

1931
Amiann, Jack H.
Arndt, Wm. Frederick
Arnold, William A.
Biddle, R. L., Ph.D.
Boothe, Cdr. Perry M.
Bovee, John L., Jr.
Cogen, Wi, M Ph.D.
Detweiler, John S.
Green, E. F,

Gundersori, Notman R.

Harker, Joseph C.
Hill, Earl S., \Iq
Kmney Edward S
Kircher, Chas. E., Jr
Kuykendall Chas. E.
Leeper, Laverne D.
Lehman, Robert M,

‘Kent,

Lewis, George E.
Mchl an, John R.
Murdock; DeWolfe
Neher, H. Victor, Ph.D.
Peer, Fdward S.
Peterson, Raymond A.
Pratt, Leland D.
Smith, H. G.
Wilmot, Charles A.
1932
Arnerich, Paul F.
Atwood, Albeit W., Jr.
Behlow, Lewis B.
Bowden, Frederick W.
Bradburn, James R.
Chanibers, John V.
(Iauqsen, WIHIam H.
Coryell, C. D.. Ph.D.
Freeman, Roh( ert B,
Hamlin, Charles F
Harsh, Charles M.
Hodge, Mills S.
Jones, Chas, W,
Keachie, Edward C.
William L.
[eerma]\ers J. A., Ph.D.
Lyons, Patrick B.
McLaughlin, James P.
Pruden ‘Worrell F.
Roach, Harold
Schiihart, Metvin A.
Schultz, Wm. O., Jr.
Sheffet, Joseph
shockley, William
Shull, George O.
St. Clair, Robert W.
Swart, Kenneth H.
Thomas, William J.
White, M. P., M.S.
Wilson, Chester E.
1933
Berkley, G. Merrill
Binder, R. ., Ph.D.
Clifford, A. H., Ph.D.
Craig, (dr Phl]hp H.
Fd“ard: <. C., Ph.D.
Grossmat, Robert B.
Keeley, Kedric V.
Kemmer, Col. Paul, M.S.
Kendall; R. C., M.S.
Lewis, Wyatt H.
Mathewson, Arthur, Jr.
Mendenhall, John D
Meskell, John E.
Mitchel, Ted S.
Palin, Bernhard N.
Prater, A. N., M.S.
Randall, John A.
Root, L. E., M.S.
Russell Richard L.
qrh01t7 Walter
Sparling, Jack N.
Suhr, Henry B,
Wattendorf F. L.,-Ph.D.
Widess, Moses B. -

1934
Anderson, Rohert C.



Whenever fastening problems arise...

-
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— o (Consider ELASTIC STOP NUTS
—
4// / ' ) :
= 0 :
o————
LOOK FOR % THE RED Whenever fastening presents a prpbl.em-ESNA is r.eady. witb a quick
LOCKING COLLAR answer. More than 3000 types and sizes of se'lf-locklng vibration-proof
) fasteners—plus the “know-how”” of ESNA engineers—are available here
It is threadless and resilient. Every bolt impresses at ESNA.

(but does not cut) its full thread contact in the

. 46 M 29 N
Red Elastic Collar fo fully grip the bolt threads. ESNA has long been known as “design headquarters” for self-lock-

in addition, this threading action properly seats ing fasteners. Accepted by Army, Navy and Air Force, virtually every
the metal threads—and eliminates axial play aircraft built in the past decade has been Elastic Stop Nut-equipped. On
between bolt and nut threads. All Elastic Stap the railroads, in the oil fields, on automobiles and construction equip-
Nuts—regardless of type or size—lock in posi- ment, Elastic Stop Nuts manufactured to exacting quality control stand-

tion anywhere on a bolt or stud, maintain . . . 1. .
. R ards, are doing specialized jobs every day.
accurate adjustments and seal against liquid

seepage. Vibration, impact or siress reversal Be familiar with the design help ESNA offers. Write us for details
does not disturb presiressed or positioned sei- on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330

tings. Vauxhall Road, Union, N. J.

ELASTIC STOP NUT CORPORATION OF AMERICA

HIGH
TEMPERATURE

bESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS
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FUND CONTRIBUTORS . . .

Boykin, Robert O.
Campbell, James R.
Childers, Milford C.
Cleveland, Donald L.
Cortelyou, John T.
Cox, H. Orville .
Dane, Col. Paul H.
Dietrich, Robert A.
Donahue, Willis R., Jr.
Gordon, Garford
Gulick, Howard E.
Haskins, Ray W.
Herring, Conyers
Holtom, Harold T.
Kidd, Ray E.

Lien, Elvin B.
McCann, Gilbert
McClain, F. J.
McFadden, Wm. C.

McRae, James W., Ph.D.

Newton, Charles V.
O’Neil, High M,
Pearne, John F.
Rooke, Cdr. Donald R.
Sharp, Robert P.
Sherborne, John E.
Sluder, Darrell H.
Smith, G. Sidney
Thompson, A. E.
Ugrin, Nick T.
Van Osdol, LCdr. G. W
White, (harles
1935
Allardt, Frederick H.
Beman, Ward W.

Davenport, Horace W.
Davies, James A.
Dewees, Norman B,
Dunbar, LCol. O. C.
Etz, Arthur N,

Evans, Milton H.
Fuhrmann, Hans H.
Fiissell, Robert G.

" Gluckman, Howard P.

Hoeppel, Raymond W.
Jahns, Richard H.
Jennison, James H.
Ketchuin, Milo C.
Keyes, Wni. F., Jr.
Leppert, Elmer L., Jr.
Lindsay, Chester W.
Rader, Louis T., M.S.
Ray, A. Allen N
Reynolds, Edward H.
Ribner, Herbert S.
Roehm, Jack M., M.S.
Scherb, Ivan V.
Slater, Alfred L.
Snow, Neil W,
Stanley, Robert M.
Stick, John C., Jr.
Stuppy, Lawrence J.
Van Reed, Mabry
1936

Boothe, Raymond H. F.

Bucknell, Wilson H.
Bush, Kenyon T.
Davis, Frank W,
Dickinson, Holley B.
Douglass, Malcolm E.

CONTINUED

Graham, Errest W.
Hammond, Paul H.
Harker, David, Ph.D.
Heath, Chas. O., Jr.
Henderson, Everett B,
Jensen, Ray

Johnson, F. L.
Jordon, Charles B,
Katow, S. M., M.S.
Klocksiem, John P.
La Boyteaiix, Ellsworth
McIntyre, Robert A,
Meneghelli, Hugo A.
Muller, Conrad R.
Nitting, Perley G.
Petersen, Richard J.
Peugh, Verne L.
Schneider, Paiil J.
Serrell, Peter V. H.
Stitt, Fred B.; Ph.D.
Swanson, Walfred E.
Thompson, Tyler
Unholtz, Karl
Veysey, Victor V.
Whipp, LCdr. David M.

Wooldridge, D. E., Ph.D.

1937
Berler, Irving, M.S,

Brice, Richard T., Ph.D.

Brlgge Stanford W.
Ellery, Wm. P.
Feuer, Stanley I.
Francis, George, M.S.
Gates, Charles F.
Horne, George H.

for your added convenience. ..
a handy new package for

HIGGINS Pen cLEANER

It would be difficult indeed to improve on the popular
cleaner which makes all your pens and instruments better
but we now make it even easier for you to usel

thdan new . . .

A plastic strainer in each 6 oz.
jar invites you to drop instru-
ments and parts unconcernedly

in cleaner.

ODORLESS
NON-INFLAMMABLE

NON-VOLATILE * HARMLESS TO HANDS,

CLOTHING, PENS AND INSTRUMENTS

HIGGINS mx co. e, ssoomrm vew vons

Simply lift strainer to retrieve
thoroughly cleonsed instruments
without soiling fingers and with-
out clumsy fishing in jar.
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Hyers, Donald H., Ph.D,
Levinton, H. L., M.S.
Lipson, Samuel L., M.S.
Mann, George E.
Miller, Harry H.
Miller, Weridell B,
Moore, Walter L.
Nichols, Dean

Nolte, Claude B.

Paxson, Edwin W., Ph.D.

Pogpi, Martin J.
Schaffner, Paul C.
Strong, Foster
Walley, Bernard
Webster, Martin H.
Wickett, Walton A,
Wiley, Harold F., M.S.
1938
Althotise, Wm. S.
Baket, John R.
Bertram, Sidney
Bower, Clatk D.
Cardwell, W. T., Jr.
Clarke, Charles W,
Davidson, Donald D.
Davis, Leverett, Ph.D.
Dennis, Paiil A.
Dixon, "Blaine A, Jr,
I)owd, Munson W., Jr.
DuFresne, Armand F.
Ellis, Herbert B.
Farneman, John D).

Forward, Cdr. Richard B.

Friend, Carl F.
Ives, Philip T., Ph.D.

Jennings, Stephen, M.S,
Jurs, Albert E., Jr.
Keller, Samuel H.
nght Jack W.
Kyropoulos, P, R., Ph.D.
Lee, Yuan
McGraw, John T.
McLean, John G.
Nagamatsu, H. T,
North, Harper Q.
Nunan, James K., M.S.
Osborn, Elburt F., Ph.D).
Palmer, K. J.; PL.D.
Reamer, H. Hollis, M.S.
Rosencranz, Richard, Jr.
Siechert, Paul
Velazquez, Jose L.
Wald, George, Jr.
Ware, J. F., Jr., M.S.
Weinberger, Edward L.
Wilson, Gardner P.
Wolfberg, Stanley T.
Wood, Homer J.

1939
Anderson, Clarence R.
Beck, Diudne W
Bragg, Kenneth R.
Brown, Claude H., Jr.
Brown, Perry H.
Carstarphen, Chas. F.
Crozier, Geotge O.
Diehim, Walter A.
Englander, Herman S.
Fischer, Richard A.
Flint, Delos E.
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Barnstead Laboratoty and
Industrial Water Stills
produce watet of unvary-
ifig consistency and un-
matched purity. Easy to
operate, easy to clean,
they provide pure watef
at. low cost. The proven
standard of the scientific
and industrial world, Barn-
stead offers over 100 sizes
and models to meet any
pure watet requirements.

Write Today
for Literature

45 Lanesville Terrace
Forest Hills
Boston 31, Mass.

THE WORLD'S MOST COMPLETE LINE OF

PURE WATER STILLS

arnstead
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Recent - Graduates (Bachelors and Masters Degrees)

Engineers = Chemists

Career Opportunities with

Procter & Gamble

Procter & Gamble has opportunities for recent college graduates—men who have received their
degrees in the last few years. The Company—a producer of synthetics. soaps, and edible oils—has
steadily grown in the Chemical Industry for 116 years. Procter & Gamble is nationally known for
advanced management practices, a recognized leader in industrial relations, a pioneer in Guaranteed
Employment and Profit Sharing.

Carefully selected recent graduates will find a management policy designed to develop men of
ability to assume positions of responsibility in management.

Openings Exist in:
Process Development— Chemical Engineers work on new process and product developments. These

involve small-scale laboratory work, pilot plant design and operation, process design, and full-scale
factory experimentation.

Equipment Design—~Mechanical, Chemical and Electrical Engineers design and develop high tem-
perature and high pressure processing equipment, high speed automatic packaging equipment; design
steam, water, and electric power systems. Mechanical and Civil Engineers direct the construction of
new plant facilities.

Production Supervision— Graduates from all engineering and chemical fields after a 4-6 months
training program manage an operating department. They directly supervise employees and are
responsible for production, safety, quality, and costs.

Industrial Engineering—Industrial or General Engineers using such tools as process flow charts
and time and motion study, advise operaling supervision about improved work methods, contrel of
expense, and the wage incentive plan.

Plani Engineering— Mechanical and Civil Engineers in the Plant Engineering Department at each
factory are responsible for the operation of the factory power plant, the installation of new equ1p
ment and the maintenance of all process and production equipment.

Product Research—Chemists and Chemical Engineers develop new products and improve present

ones, evaluate consumer preferences and habits, study product performance, and advise Advertising,
Research, Development and Management concerning product acceptance.

—Salary commensurate with education, industrial and military experience
—16 operations from coast to coast totalling about 10,000 employees
—9 locations Overseas

—Offers made to men eligible for military service

Submit qualifications in writing only to:

Mr. P. A. Nichol, Superintendent

The Procter & Gamble Manufacturing Company
1601 West Seventh Street

Long Beach 1, California

Procler & Gamble
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Fulton, Col. Robert F.
Goodell, Jack H.

Harnce, Harold V.
Haussler, Robert W. |
Horowitz, Norman, Ph.D.
Lawson, William G.

[ee, Curtis M.

Morikawa, George, Ph.D."

Ortiz, Jose Pulido
Paul, Carlton H.
Pullen, Keats A.
Radovich, Frank
Ruggiero, Ralph J.
Sanders, Robert A.
Smith, Paul L.
Smith, Philip E.
Snyder, Willard M.
Stones, J. Eugene.
Strong, Herbert D., Jr.
Sullivan, Edwin F.
Wilson, John N.-
Winchell, Robert W.
Yates, Major Gen. D.,
1940
Barber,” George C.
Blackinton, Roswell J.
Brewer, Alexander F.
Brose, Frederic M.
Burton, Clifford C.
Ch'en, Shang-Yi, Ph.D.
Daams, Gerrit ’
Davies, Claude E.
Dickerson, Edward O.
Doolittle, -Russell, M.S.
Epstein, Ludwig
Foster, Gerald P.
(lassco, Robert B.
Goodmanson. Lloyd T.
Grigg, Robert W.

M.S.

Harper, John C.
Helfer, Robert, Ph.D.
Jongerieel., James W,
Larson, Walter R.
Lemm, Willys
Loeffler, Donald E.
Longwell, Paul A.
Love, Bernard
Marquardt, Roy E.

Meyer, Robert B,
Mills, Mark M., Ph.D.
Moore, Robert S, M.S.
Nagle, Darragh E

Nakada Yoshmao
Newby. Cdr. Clinton T.
Palmer, Charles S.
Quarles, Miller W., Jr.

~ Reynolds, Howard, Jr.

Richards, Raymond G.
Russell, Chas. D., M.S.
Sandiford, P. L., Jr.
Scarhotough, W. B.
Smith, Randl(m
Sinith,
Speat, Robert E.
Staatz, Dumont S.
Staatz, Mortimer H.
Steinmetz, David H. 11
Stevens, LCdr. Jean B.
Stane, LCol. W. W., Jr.
Stoner, Willis A,

' Sumner, Herbert C., M.S.

Todd. George I.
Tomiyasu, Kiyo

Van Dyke, Gilbert
Walter, Don L.
Waseni, A. R.

Weir, Gordon B.
Wells, Robert L., M.S.

Theodore M., M.S.
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Wouk. Victor, Ph.D).
Young, Robert B.
1941
Acker, Roy M.
Abbey, Edward K.
Bersbach, Alfred I.
Bowles, Robert R.
Bradner. Hugh, Ph.D
Bramhall, George H,
Brooks, Phillip D.
(?amphell. Cdr. Don C.
Chapin, William F

Corcoran, Wm. H., Ph.D.

Davis, Walter Z.
Dawson, Donald E.
Dobbins, Willis K
Eiisey, Merritt V., Jr.
Gally, Sidney K.
Greenhalgh, Francis M.
Hall, Edward A., M.S.
Harlan, James T., Jr.
Jones, Gilbert A.

Jones, Jeremy A.
Jones, Col. Oliver K.
Lewis, Joseph W.
Lockard, Frank P.,
Myvers, Robert F.
Palmer, John G.
Partlow, John G.
Rominger, Joseph F.
Rupnik, John J.. M.S.
Silberstein, Richard F.
Sohler, Stanley E.
Spikes, John D.

M.S.

Stephenson, Wm. B., M.S.

Vey, Ebenezer, Ph.D.
Wagner, William J.

Wahrhaftig, A. L., Ph.D.

Weight, Robert H.

Widdoes, Lawrence C.
Wood, David S.

1942
Albrecht, Albert .
Allan, John R.
Almassy, George W,
Anderson, Robert E.
Andrews, Richard A.
Atkinson, LCdr. T. G.
Baird, Hugh A.
Bartlett, Edward R., Jr.
Bauer, Frederick K.
Brandt, Roger
Brockman, John A.
Brown, Charles M.
Brown, Capt. S. W., AE
Brice, Victor G.

Church, Stanford, M.S.

Clingan, LCdr. Forest M.

Denzmore, Robert E., Ir.
Elliott, Thomas D,
Felberg, Frederick H.
Fuller, W. P. Jr., M.S
Gald. S. Kendall
Goldin, Robert,
Green, Elliott A.
Head, Alfred B.
Hendrickson, Willard J.
Hicks, William B.
Hunt, Carter

[rving, Jack H.
Kennedy, William G.
Kirtley, T. L., M.S.
Kimm, Emerson L.
Larson, Erwin R.

M.S.

Lewis, Edward B., Ph.D.

Lind, George W., Jr.
McKibben, Paul S.
MacRostie, Wayne

Makepeace, Gershom R.
Nyborg, Meredith M.
Paul, Albert D.
Price, Harrison A.
Rubel, John H.
Schureman, Kenneth D.
Shapiro, Haskell
Smith, Jack C., Ph.D.
Strader, Maynard, Jr.
Tomlinson, E. P., Ph.D).
True, Leighton J., Jr.
Tiirner, William R.
Urbach, Kenneth
Veenhuyzen, Paul N, A.
Veronda, Carol M.
Webster, Paul W,
Weller, LeRoy A., Jr.
Widenmarin, John A.
Woods, Gordon K.
1943

Allrud, Ralph G.
Alpert, Leonard S.
Bacon, Johin W., Jr.
Brown, Edward 1.
Buchanan, John W.
Buettell, Theodore D.
Carter, Claude L.
Christianson, Warren L.
Dazey, Mitchel .
Dubbs, Clyde A.
Farmer, Howard N., Jr.
Fleischer, Edward P.
Gardner, Arthur H.
Garner, Harold K.
Granicher, Donald I.
Griffith, George D.

_ Gustavson, Robert G.
Halpenny, William H.
Hodder, Wayne K.

ALUMNI ASSOCIATION OFFICERS

. Kenneth F. Russell "29

PRESIDENT SECRETARY
Gerald P. Foster 40 Donald S. Clark 29
VICE-PRESIDENT TREASURER

George B. Holmes ’38

BOARD OF DIRECTORS
Willard E. Baier 23 Francis M. Greenhalgh 41
Robert R. Bennett 45 Douglas C. Kingman 28
Fred H. Felberg ’42 C. Verrion Newton 34

Allen As Ray ’35

ALUMNI CHAPTER OFFICERS

New York Chapter:

PRESIDENT Howard E. Baker "30
Underwriters Labs, Inc., 161 Sixth Ave.
VICE-PRESIDENT Erwin Baumgarten 40

Bourid Brook, N. J.

S. Kendall Gold 42
Ltd., 551 Fifth Ave.

Calco Division, American Cyanide Co.,

SECRETARY-TREASURER
California-Texas Oil Co.

Washington, D. C, Chapter:

PRESIDENT F. Miles Day ’16
‘3704 Barron St., Takoma Park, Md. .
SECRETARY-TREASURER Howard Goadhue 24

3618 N. Potomac St., Arlington 13, Va.

San Francisco Chapter:

PRESIDENT Arnold Grossherg 42
California Research Corp., ’376 Standard Ave., Richmond
VICE-PRESIDENT Robert C. Heitz "36
Dow Chemical Co., Pittshurg, California

SECRETARY-TREASURER Tom Tracy 48

Minn. Honeywell Reg. Co., 1136 Howard St., San Francisco

Chicago Chapter:

PRESIDENT LeVan Griffis
Armioiir Research Foundation, 35 W. 33rd St.
VICE-PRESIDENT Eben Vey ’41
Ilinois Institute of Technology, 3300 S. Federal St.
SECRETARY-TREASURER Harrison Lingle 43
Sigtiode Steel Strapping Co., 2600 N. Western Ave.

37

Sacramento Chapter:

PRESIDENT Tracy L. Atherton 25
State Division of Water Resources, 1120 “N” Street
ViCE-PRESIDENT George A. Fleming "12
U. S. Bureau of Reclamation, 2929 Fulton Avenue

SECRETARY-TREASURER Mervin A. Schiihart 32
State Division of Highways, 1120 “N” Street

San Diego Chapter: )
CHAIRMAN ) W. L.
U. S. Navy Electronics Lab., San Diego 52
PROGRAM CHAIRMAN Matrice B. Ross '24
San Diege City Schools, 22nd and J Sts.

SECRETARY Frank John Dore, Jr. 45

Bryant 25

Consolidated Vultee Aircraft Lorp
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Richard ). Conway,

Lehigh "51, selects

Manufacturing Engineering at Worthington

RICHARD CONWAY checks
cutting tool with machinist
before milling a pump casing.

After completing his general training which brought him in
contact with all departments, Richard 1. Conway decided that
manufacturing engineering was his field. He says, “I chose the
Manufacturing Engineering Department after completing my
general training at Worthington because as a graduate in In-
dustrial Engineering I can learn the practical aspects of my
field while applying theory I learned in college.

“The personnel of this department work together as a team
toward the solution of the numerous problems which arise
daily. We have the cooperation of all other departments in the
corporation in getting the necessary facts pertihent to the solu-
tion of these problems. In the course of our day it may be
necessary for us to meet the Plant Manager, Chief Engineer,
Comptroller, several department heads, clerks, foremen, ma-

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

chinists and many others throughout the company.

“I have contributed to the solution of many problems han-
dled by this department including metal sprayihg, machining
procedures, purchasing new equipment and designating proper
dimensions to obtain desired fits between mating partS‘.

“I enjoy my work because I'm doing the work I want and
my formal education is being supplemented with practical
knowledge gained from the tremendous wealth of knowledge
available to me at Worthington. I know from personal contact
with many other departments in the Corporation that Wor-
thington can and will find their young engineers a spot which
will give them the same opportunities as have been afforded me.”

When you're thinking of a good job, think high—think
Worthington.
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Hull, James B.
Johnson, Kenneth W.
Kendall, George A.
Larson, Robert L.
Lassen, Herbert, Ph.D.
Lawrence, Fheodore G.
Lee, Thomas 5.
Lingle, Harrison C.
McGee, Charles C.
Mason, David M., Ph.D.
Mattcon Dovyle 14
Mead, Orin J.
Miller, Herman
Moore, Robert A.
Morgan, Samuel P., Jr.
Morris, Deane N.
Powlesland, Kenneth L.
Rhoades, Rex V.
Schneider; Arthur J. R,
Sherwin, Robert M.
Shonerd, David E.
Smith, M. Curtis
Steitile, Shelton E.
Stephenson, Jack M.S.
Stirling, Cdr. C. W., M.S.
Stone, Jack D.
Strlckland Chas
Tentey, Frederuk
Terrell, Oscar D.
Trleaton Peter A.
Wheelock, Wayne S.
1944
Allingham, Robert E.
Andrews, Tway W.
Bair, William P.
Barnes, Frank A.
Behrenc F. A, Jr.
Bond, William H.
Brydolf Robeit
Buhler. Rolf D., Ph.D.
Biiller, Joseph S
Chadwick, Joseph H., Jr.
Dethlefsen, Douglas G.
Earl, Joseph B.
Fillippone, W, R., M.S.
Furer, Cdr. A. B., M.S.
Greenwood, D. T., Ph.D.
Grimam, Lewis L.
Hall, Elmer Scott
Hamilton, William R.
Higgins, Horace M. .
Hughes, Winfield H.
Hunt, Charles W., IIT
Johnson, Ronald S
Klock, Rolf W.
Knemeyer Franklin H.
Kott, Warren O.

Kruse, Frederick W., Jr.
Kuhing, Richard E.
Lin, Chia-Chiao, Ph.D.
Long, Neville S,
MacDonald, F. E., Jr.
Masshall, Ralph W Jr.
Martin, Joseph S.
Mettler Ruben F.; Ph.D.
Mitchell, John A.
Morris, Fred Ww., Jr.
Nahas, Robert T.
Nelson, John B.
Nicholas, J. Robert
Olds, Owen S.
Osborne, Loiiis S,
Osgood, George M.
Parks, Robert J.
Reed, Irving S.
Rempel, John R.
Saplis, Raymond A.
Schinacke, Arthir W.
Shor, Geotge G., Jr.
Sigworth, Harrison W.
Smith, George F., Ph.D.
Soike, Richard J.
Solomon, Joseph
Stern, John L.
Warren,; John C.
Winter, Paul H.

1945
Austin, Dale H.
Bennett R. R., Ph.D.
Brotigh, Harry Ww.
Clark, Stanley D.
Cutler, Charles R.
Davis, Charles M.
Duncan, Donal B.
Elko, Edward R.
Erkel Albert A.
Fenn, George S.
Fleming, Wallis T
Francis, Donald L.
Fulton, Albert S.
Gardner Paul R.; Jr.
Gerber, Raymond C., Jr.
Gerpheide, John H.
Harrington, Jerome S.
Hatvey, Clifford O., Jr.
Jackson, John S., Jr.
Killian, Lt. Roy G.
Leo, Robert E.
Levin, Leslie H.
MecDonell, William C.
MacDougall, Donald D.
Marshall, Warren M., II1
Ott, Lloyd E.
Parker, Warren H., Jr.
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Schmoker, Lt, Robert F.
Schiirmeier, Harris M.
Sorenson, Emil L., MS.
Stefanoff, Johin J.
Stone, Chester R.
Tillman, Denald C.
Trdaverse, Donald K.
Wilson, Melvin N., Jr.
1946
Benton, Philip H.

Berning, Warren W., M.S,

Blocker, Robert F.
Bongardt, William G.
Borner, R. D.; M.S.
(,a]hgems John P.
Cambel, Ali Bulent, M.S.
Carr, Lt.‘Edward E. -
Chamberlain, Lloyd W,
Colley, Joseph P.
Day, Lt. j.g. F. Miles
Deodati, LCdr. J., M.S.
Dick, Lt. Charles W.
Esslg Frederick C.
Fayram, Richard A.
Field, Jerome S.
Fleniing, John E.
Gottlieb, Norman A.
Greenfield, Howard L.
Hatipt, Latrerice 0., Jr.
Hufford, George A.
Jessen, Howard E.
Kuck, Richard G.
Lanni, Frank, Ph.D.
Lincoln, David C.
McCarthy, James L.
Meixner, Lt. Donald G.
Neale, Edward G, Jr.
Sease, Johni W., Ph.D.
Smiith, Richard A.
Steele, Harry M., Jr.
Strauss; Lt. Milton A.
Stuart, Jay W., Jr.
Warnet, Rlchard C.

Weldon, LCol. T. F., M.S.

Zagorites, Jerry A.
1947
Anthon, Harold S., M.S.
Belyea, Robert C.
Beymier, Ellis H.
Billheimer, John S.
Bolles, Arthur S.
Caldwell, David O.
Cowan, Edwin J.
Crumly, C. Burton
DeGroff, H., Jr., M.S.
Demuth; O, J.
de Percin, F. P, M.S.

Dotglas, David L., Ph.D.
Gerke, Richard C.; M.S.
Haas, Wendell

Harris, Robett B., M.S.
Hawthorne, Robert G.
Hedrick, Langdon C.
Hodges, Merwyn E.
{lfeld, Robert M., M.S.
Johnson,; Paul B., Ph.D.
Keck, Henry C., I.D.
Kelley, George G.
Klein, Louis E., M.S.
Lind, Le Val, Jr.
MecClire, Gordon
Mason, John L.

Miller, Charles N.
Moore, Return F.
Miueller, Albert H.
Nelson, ,LCOI Conrad N.
Ogier, Walter T,
Ogston, Walter M., M.S.
Opperman, David R.
Parkin, Blaine R., Ph.D.
Peterson, N. C., Ph.D.
Richey, Eugene, M.S.
Riedel, John C.
Roney, Robert K., Ph.D.
Roshko, Anatol, Ph.D.
Royden, Herbert N.
Russell, LCol. W., M.S.
Shaw, Charles B., Jr.
Shenfil, Leon, Ph D.
Shoemaker D. P, Ph.D.
Shoemaker, Eugene M.
Slaton, Jack H., M.S.
Stiles, Stanford G.
Sweet, Richard G.
Terty, John P.

Thomas, Dudley W., M.S.

Trueblood K. N., Ph D.
Van Deerlm, I)awd B.
Vieweg, Arthur F.
1948
Anderson, Roger A.
Barlow, Grrﬁith C.
Barnett, H. K., M.S.
Baugh, Harold W.
Bayley, Rupert M.
Beder, Eatl
Benezra, J. N, M.S.
Blerikuish, P. G M.S.
Brown, Fames R., Ph.D.
Brown, Robert J. S.
Buhler, James L., M.S.
Biirton, John A.
Carter, W. W., M.S.
Christopherson, W. A.

Collins, R. L.,
Cox, Arthir N.
Dalton, Robert D., Jr.
Davis, Wayne K.
Dickson, Capt. E., M.S.
Eisenberg, Phillip, C.E.
Fletcher, Taylor C.
Fullerton, Paul W., Jr.
Fiing, Yuan-Cheng, Ph.D,
Garber, Max

Holditch, James E
Hybertsen, Horace M.
Kaplan, Abner

Keiffel, Jack W., Ph.D.
King, Robert I.

Lamson, Philip

Lang, Thomas G.
Lewis, Howard B., Jr.
Jove]ace, Donald E.
McEiien, Albert H.
MacMillan, Robert S.
Markowitz, Itwin L.
Mitchel, Glen H., Jr.
Moody, Charles C.
Moore, Harry J., Jr.
Morrison, Stephen C.
Mullen, John K.
Murphy, C. Gordon
Olson, Norman E.
Otto, Donald W,
Phillips, E. V., M.S.
Poindexter, Robert W.
Rigsby, George P.
Roberson, Harvey L.
Robinson, Lewis, M.S.
Roehm, Rr(hard M.
Roskowski, Edward F.

M.S.

Ruddick, Ronald B.

Rypmskl Chandos, Jr.
Scott, George R.
Sefton, Wayne E.
Skogstad, Leif, M.S.
Steenison, Bernard Ph.D
Stix, Thoias H.
Susekmd, Charles
Tracy, Tom
Waters, Alfred E. IT
Wilkinson, Donald P.
Williams, LCol, D., M.S.
Williamson, William J.
Worcester, Brice A.
Zacharias, Robert
1949
Albert, LCol. J., M.S.
Andres, Joln M.
Atkins, Douglas C.,
Barnes, Stanley M.

M.S.

Core-Analysis L4

Florent H. Bailly, "27
709-711 Souithi Fair Oaks Aveniie
Pasadena 2, California

Oil Properties Consultants,

Complete Petroleum and Production
Engineering Service

Subsurface Geology ® Micropaleontology

Reservoir Mechanics
Secondary Recovery and Evaluation

Registered Engineers
Petroleum Engineering
Associates, Inc.
Complete Laboratory Service
PVT L

Fractional Analysis
Renié Engel, PL.D. °33
SYcamore 3-1156
RYan 1-8141

Inc.

STEAM POWER PLANTS
MECHANICAL EQUIPMENT INSTALLATIONS

Phoenix

LOS ANGELES

CONTRACTORS

AEC ENGINEERING
AND CONSTRUCTION COMPANY

ENGINEERS

DESIGNERS

PROCESS PIPING

Las Vegas

NOrmandy 3-8291

Merrill Berkley

Robt. M. Heidetireich
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about Alnico Permanent Magnets

You will find Crucible Alnico Permanent Magnets in
products ranging all the way from cuff links to mag-
natrons. Here are just a few unusual applications in
which these magnels were used to simplify or improve
a product.

This is Warren, age 4, u cerebral palsied youngster, using magnetic
toys in therapy-play.

Mﬂgnetic TﬂyS Cerebral palsied youngsters at the

Children’s Rehabilitation Institute, Cockeysville, Mary-
land, are unable to play with normal toys. Their lack of
muscular coordination and control, causes ordinary blocks

or toys to slip through their grasp and fall to the floor.

Crucible helped overcome this problem by imbedding

small permanent magnets in the toys. By using these
magnet-equipped toys on metal topped tables, the children

are able to contrel them much more easily.

CRUGIBLE

The Children’s Rehabilitation Institute has-pioneered
techniques to help these handicapped children gain
maximum muscular controe] and coordination. Expe-
rience at the Institute has shown that the use of mag-
netized toys helps develop coordination in hand and
arm use, and in grasping and releasing.

Cuﬁ ﬁn'{S One manufacturer of cuff links had
a happy idea. He replaced the stem with
a magnet assembly designed by Crucible
magnet engineers. The tiny, powerful
aspirin-sized magnets used, gave the fin-
ished product a holding force at the pole
plate as high as 80 ounces troy.

Enlarged cross section view of one cuff link,

Telescriber- Becorder 1 one application,
"for his mstrument that transmits
written messages over wire, two
permanent magnets were being
used to match the electromagnetic
fields. Assembly time and unit
costs were high. Crucible magnet

Top bar Crucible
Alnico; lower bar
(replacing former
2nd magnet} pro-
vides return path.

specialists designed one perma-
nent Alnico magnet to replace the
two. Magnet costs were cut 50%
...and efficiency of the unit was
increased.

Engineering Service Available

Perhaps your magnet problems are entirely different
from these. Whatever they may be, our staff of mag.
net and electronic engineers will be glad to tackle
them, and te work with you in meeting your magnet
requirements. Don’t hesitate to call us when you have
an application for permanent magnets.

first name in special purpose steels

53;%44@( e Stoetmeaking

CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA.

Midiand Works, Midland, Pa. . Spaulding Works, Harrison, N. J. . Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa.
National Drawn Works, East Liverpool, Ohio ¢ Sanderson-Halcomb Warks, Syracuse, N. Y, « Trent Tube Company, East Troy, Wisconsin
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Kermeen, Robert W.
Knight, Charles H., Jr.
Kohnen, Keith D.
Kostelac, John F.
Krumbholz, Irving L.

Lawford, Vietor N., M.S.
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Vogel, Milton C.
Walquist, Robert L.
Ward, Wm. W., Ph.D.
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Lansdown, William D.
MecCaldin, James O
MeclIntyre, Richard M.
McLellan, William H.

Mec Mlllan Robert E., M.S.

Ma(Alhqter R. V., Pb.D.
MacKenzie, David B.
Markoff, Daniel

Marks, Crm

Mattin, Harold( Ph.D.
Mo%wh John T.

Oszkes, Gibson
Pastan, Harvey L.
Petzold Robert F., M.S.
Proud, William H
Riesenfeld, Werner B.
Robertson, G., Jr., M.S.
Rutherford, John, M.S.
Schofield, James E.
Schuyler, Arent H., Jr.
Sims, Virgil J., Jr.
Solomon, Geotge, Ph.D.
Spencer, Eugene
Staats, William T.
Stowe, Bruce B.

Week% LeRoy W.
Wong, Kam L.
Wright, Richard Bruce

1951
Adler, Robert G.
Armstrong, Paul L., Jr.
Baily, Frederick G.
Bates, Charles J.
Bemis, Richard C.
Bible, Robert E.
Bieler, Barrie H.
Bunker, Rodney S.
Caldwell, Ronald T.
Clark, Bert H.
Cleland, G. H., Ph.D.
Connelly, Robert F.
Crichton, Edward B.
Daily, Dean C. II
Dervishyarn, A, O., M.S.
Dyer, John W.
Edwards, Walter G.
Elder, John K.
Gardner, Oliver H.
Goerke, Rudolph J. IIL
Hallstrom, Jolini V.
Hawk, Riddell L., M.S.
Hefner, Earl C.
Hermann, Juliis, M.S.
Hooper, Frank L.
Hoiiser, Bradford C.

Hull, Herbert M., Ph.D.

Ito, Henry

Jackson, Albert S.
Jaskowsky, W. F., M.S.
Johnson, Roland W,
Kamei, Hiroshi
Kendrxck J. B., AE.
Klarfeld, Mar:hall L.
LeMay, Dan B.
Li, Cheng-Wu, Ph.D.
Madden, Robert W,
Malanoski, Anthony J.
Merkel, George
Merritt, Richard, M.S.
Merten, Ulrich
Morrison, John W,
Narud, Jan A.

Nuno, Richard K.
Paiilson, Charles T,
Pfeiffer, Capt. W. F.

Ragon, Capt. Rex B.
Rathje, David S.
Sato, Kazuhiko
Sereno, Alfred W.
Sharp, Richard S.
Smith, George L., M.S.
Staples, William, M.S.
Steese, Charles M., Jr.
Stern, Edward A.
Stratton, Kent
Walp, Robert M.
Wood, Frederick E., Jr.
1952
Bader, Michel
Baier, Rodger
Blount, George Ii., M.S,
Brown, Oswin N., MS
Butler, Sherman E.
Cassidy, Mell D.
Cook, Samiiel P.
Cooke, George B.
Ghauri, Waheed K.
Gnutti, Etalo G., M.S.
Greene, Malbone
Hanna, David L.
Herscovici, Brino
Irwin, William W,
Israelsen, Boyd
Keswick, Henry F.
Koons, David
Larson, Carl V.
Lew, (lmton
MeCool, John M.
M(Ewmg, Archie J.
Miller, Charles R.
Moore, Randolph

_ Miinson, Capt. H., M.S,

Peck, Norman

Perpall, Robert C.
Perrault, Ralph E.
Schlipf, Logan H., M.S.
Serdengecti, Sedat, M.S.
Stegall, Gilbert, M.S.
Suzuki; Henry E., M.S,
Wise, William L.
Worng, Edgar

Yakel, H. L., Jr., Ph.D.

ALLEN MACHINE & TOOL CO.

Designers  and Builders of Special Machiniery and Tools
Also General Machine Work

13409 S. Alameda Street

Compton, California =

LABORATORY

COLOR FiLM PROCESSING « COLOR PRINTS « PHOTO CHEMICALS

Phones: NEvada 6-1219 — NEwmatk 1-8190

"j RALPH B. ATKINSON ‘30—7273 SANTA MONICA BLVD, HOLLYWOOD 46, CALIF.

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

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

Life Insurance Annuities Estate Planning

HAROLD O. GRONDAHL
NEW YORK LIFE INSURANCE COMPANY

234 E. Colorade Street Pasadena 1, Calif.

SYcamore 2-7141 SY 3-5514 RYan 1-8431

OLNEY BROTHERS
RUG AND FURNITURE CLEANING
ORIENTAL RUG EXPERTS

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

;m /ZEJL OF PASADENA

455 EL DORADO, PASADENA 5, CALIFORNIA
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NEW LOOK 1 JET eNGINEERING

At the Control Desk = or else-
where in the plant — observers
can watch-what is happening in.
side the test cel,

Through the use of industrial television, Pratt
& Whitney Aircraft engineers can now watch
what happens as big jet engines are run under
abnormal conditions. Without personal hazard,
they can see inside the test cell from any loca-
tion in the plant.

On their television screens they can observe
the action of linkages, controls and other parts.
Even infra-red characteristics not visible to the
human eye can be studied.

But to do this, many technical problems had
to be solved. For instance, commercial equip-
ment had to be modified in many ways to
operate under abnormal temperatures and in
hazardous atmospheres. Soon a further develop-
ment will permit remote traversing of the
camera and adjustment of lenses.

This typifies the way in which new engineer-
ing and research facilities are constantly made
available to Pratt & Whitney Aircraft engineers.
Here engineers are encouraged to experiment
with new ideas — given an opportunity to do
real engineering.

Television cameras are |
easily pre-focused on
parts formerly impossible
to see during a test run.

If you are interested in our employ-
ment opportunities for engineers,
contact your College Placement Officer
or write directly to Mr. Frank W.
Powers, Engineering Department,

PRATT & WHITNEY AchRAFT Pratt & Whitney Aircraft, East Hart-

Division of United Aijrcraft Corporation ford, Conn.
EAST HARTFORD 8, CONNECTICUT
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Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

QOct.

ALUMNI CALENDAR

October 28 Dinner Meeting
Athengeum

November 12 Oxy-Coltech
Pre-Game Luncheon

Athenaeum

November 13 Open House

Dabney Hail of Humanities

Janvary 13 Dinner Meeting
February 6 Dinner Dance

Oakmont Country Club
March 17 Dinner Meeting
April 10 or 17 Alumnpi Seminar Day
June 9 Annual Meeting
June 26 Annual Picnic

CALTECH ATHLETIC SCHEDULE

VARSITY FOOTBALL
9, 8 p.m.
Pomona at the Rose Bowl
17, 8 p.m. )
Redlands at the Rose Bowl
24, 8 p.m.
Whittier at the Rose Bowl
31, 2:15 p.m.
Pomono ot Pomona
FROSH FOOQTBALL
17, 2:15 p.m.
Rediands of Caltech
24, 2:15 p.m.
QOccidenial at Occidental

30, 2:15 p.m.
Pomoena at Pomona

ALUMNI ASSOCIATION

CALIFORNIA INSTITUTE OF TECHNOLOGY

BALANCE SHEET
As of June 30, 1953

ASSETS

Cash in bank
Accounts receivable
(Funds held by C1.7T))
Postage deposit
Invesiments:
Share in Consolidated
Portfolio of C 1T,
6-30-53, prior to curren

$ 3,989.50
1,869.50
192.09

t
$30,382.65

year capital gain
Shares in Savings
and Loan 5,058.33

U. S. Savings Bonds cost 222.00

Total Investmenis $35,662.98
Furniture & fixtures at nominal

amount 1.00

TOTAL ASSETS $41.715.07
LIABILITIES
Accounts payabie $ 1,462.73
1953-54 membership dues
paid in advance 4,947.00
Total Liabilities $ 6,409.73
RESERVES
Life membership reserve:
Fully-paid life
memberships $29,275.00
Payments on life
memberships under
the installment plan 694.50
Total Reserves $29,969.50
SURPLUS
Balance June 30, 1953 $ 3,467.45
Provisions for Directory 1,800.00
Excess of income over
expense for year ended
June 30, 1953 68.39
Total Surplus $ 5,335.84
TQTAL LIABILITIES, LIFE
MEMBERSHIP, RESERVES
AND SURPLUS $41,715.07

STATEMENT OF INCOME
For the year ended June 30, 1953

INCOME
Dues $ 8.224.09
Less: Subscripticns to
Engineering and Science
Monthly for Association
Members 7.077.50
Net Income from Dues '$ 2,146.59
Income from Investments
Investment Income -and
Interest Income 1,635.67
Program and Social Functiens:
Income $ 5,151.90
Less Expense 5,p03.03 148.87
Annual Seminar:
Income 2,268.50
Less Expense 1,828.27 440.23
Sundry Income ) 41865
NET RECEIPTS § 4.413.01
EXPENSES
ADMINISTRATION:
Directors' expenses $ 200.13
Postage §79.21
Printing & supplies 1,002.72
Toiql Administration 2,082.06
Alumni Membership
Solicitation 429.09
Fund Solicitation 933.47
Student Relations
expense 100.00
Total Expense $ 3,54462
NET INCOME 868.39
Less: Directory appropriation 800.00
NET INCOME TO SURPLUS = § 6839

AUDITOR'S REPORT

Alumni Association,
California Institute of Technology,
Pasadena, California.

1 have examined the balance sheet of the
Alumni Association, California  Institute of
Technology as of June 30, 1953 and the related
statement of income for the year then ended.
Our examination was made in accordance with
generally accepted auditing standards, and ac-
cordingly included such tests of the accounting
records and such other auditing procedures
as 1 considered necessary in the circumstances.

In my opinion, the accompanying balance
sheet and statement of income present fairly
the financial position of the Alumni Association,
California Institute of Technolegy at June 30,
1953, and the results of its operations for the
year then ended, in conformity with generally
accepted accounting principles applied on a
basis consistent -with that  of the preceding
year. ’
September 11, 1953.

DALE J. STEPHENS,
Public Accountant.

920 Santee Street

SMITH-EMERY COMPANY

since 1910

Chemists-Engineers
Chemical and Physical Testing Laboratories
Los Angeles 15, California
Member American Council of Commercial Laboratories

TRUESDAIL LABORATORIES, INC.
CHEMISTS — BACTERIOLOGISTS — ENGINEERS
Consultation, Research and Testing
4101 N. Figueroa St., L. A. 65 — CApitol 4148
C. E. P. Jeffreys, Ph.D. '31

Charter Mbr., American Council of Commercial Laboratories

Technical Director

UNITED
GEOPHYSICAL COMPANY

SEISMIC & GRAVITY EXPLORATION SERVICE
595 East Colorado Street

Pasadena 1, Calif.

Pasadena

VROMAN'S

SYcamore 3-1171

Books & Stationery
469 E. Colorado Street

RYan 1-6669

- Office Equipment
1271 E. Colorado Street
' Pasadena
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PHOTUGRAPHY AT WORK ‘No. 4in ¢ Kodak series

Photography helps
a New Steel Mill

roll mnto action

Fairless Works, U. S. Steel’'s new Eastern
Seaboard mill, is now starting operations—

and growing—at the same time. And camera and
film play their parts in both.

.+ . o help locate ore,

plot transportation,
lay out plants, control
quality, improve production,
U. S. Steel puts Photography to work.

From ore through research and production, Photog-
raphy is one of Steel’s important operation tools. It
helped locate and appraise the new Venezuelan
Cerro Bolivar deposits which sparked this great new
seaboard mill. It helped chart the ore’s course to the
sea—helped plan the plant and keeps a running rec-
ord of its growth. And day after dziy it’s at work in
the research lab improving steel metallurgy, and on
the production line controlling quality.

Countless numbers of America’s varied industries,
large and small, use photography in many ways to
save time, speed accdmplishment, increase produc-
tion, and cut costs.

In fact, so many new applications of photography
are being found, that many well-qualified graduates
in the physical sciences and in engineering have
been led to find positions with the Eastman Kodak
Company. Returning servicemen, too, have found
new 61)p01't1111it)r' here.

If you are interested, write to Business and Tech-
nical Personnel Dept., Eastman Kodak Company,
Rochester 4, N. Y.

Eastman Kodak Company
Rochester 4, New York
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CHARLES SNYDER, R.P.l., (center) adjusting 5250 triple-unit d-c
mill motor for use in a steel mill.

Engineers RICHARD RENK, IOWA STATE, (left) and ALLEN FRINK,
CATHOLIC UNIV., make last-minute check on 1600-hp diesel-electric
switcher hefore it is moved fto test track.

THEY’RE ““GOING PLACES‘’
AT GENERAL ELECTRIC

Like these young men pictured here, hundreds of scien-
lists, engineers, chemists, physicists and other college
graduates are “getting ahead” fast at General Electric. . ..
and they are working on projects with the assurance that
their contributions are meaningful and important.

They are moving up rapidly because at General Electrie
a world of opportunity awaits the college man of today—a
world limited only by his own ability and interest. The
variety of General Electric products and the diversity of
the Company’s operations provide virtually unlimited
fields of opportunity and corresponding rewards, both
materially and in terms of personal satisfaction to young
men who begin a G-E career,

New developments—in silicones, electronics, semi-con-
ductors, gas turbines, atomic power, and others—spring-
ing from G-E research and engineering, are creating

exciting new opportunities, and are giving college gradu-
ates the chance of finding salisfying, rewarding work.

And by placing prime importance on the development of
talent and skill. developed through G-E training pro-
grams and broadened through rotational job programs,
and by providing incentives for crealive minds, General
Electric is hurrying young men into success in an in-
dustry thal is devoted Lo serving all men through the
ever-increasing and ever-widening uses for electricity,
man’s greatest servant,

If you are interested in building a career with General Elec-

tric see your college placement director for the date of the
next visit of the General Electric representative on your cam-

pus. Meanwhile, for further information on opportunities with
General Electric write fo College Editor, Dept. 2-123, Gen-
eral Electric Company, Schenectady 5, New York.

Test engineers E. K. VON FANGE, U. OF
NEB., (left) and R. E. LOVE, U. OF TEXAS,

Physicist ROGER DEWES, BROOV
working with scintillation counf

*3118D ‘vUspesed

A3oTouys2] Jo *35uU] BIUJIOITIED
GM-‘M}.’L 611

Suoaqs asysog *joad

work on siacker and stapler built by them for
homework project.

Engineering Laboratory.

GENERAL D E we



