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Mitchell B. Wozniak, class of 43,
speaks from experience when he says,

“U. S. Steel offers many opportunities
in a great variety of engineering fields”

® Mitchell Wozniak, a 1943 Chemical
Engineering graduate, came to United
States Steel in February 1948 — after
five years divided between post gradu-
ate work and military service. He be-
gan as a process engineer at the Clair-
ton Works on the Coke and Chemical
Division Staff. Then, after several ad-
vancements, was appointed to his
present position -- General Supervisor
of Technical Control for the Coke and
Chemical Division—in 1953.

This “success story” is tvpical of
what happens to young men of ability
at U. S. Steel. And it illustrates an im-
portant point for you. U. S. Steel is a
company -that is vitally interested in
progress and development . . . in new
and better products. Young engineers
are given responsibility from the very
beginning and, as their abilities de-
velop, they progress through a series

of challenging jobs to positions of re-
sponsibility in a comparatively short
time. This calls for strong leadership.
Consequently, Training Programs at
U. S. Steel are tailored to develop the
best in each engineer accepted.

As to current and future possibilities
at U. 8. Steel for college engineering
students, Mitchell says, “Due to the
size and the make-up of the U. S. Steel
organization, opportunities are excep-
tional in a great variety of engineering
fields.”

SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program
presented every other week hy United States Steel. Consult your local

newspaper for time and station.

UNITED STATES ST

If you are interested in a challenging
and rewarding career with United
States Steel, and feel that vou ecan
qualify, you can get details from your
college placement director. And we will
gladly send you a copy of our informa-
tive booklet, “Paths of Opportunity,”
which describes U. S. Steel and the
openings in various scientific fields.
Just write to United States Steel Cor-
poration, Personnel Division, Room
1622, 525 William Penn Place, Pitis-

burgh 30, Pennsylvania.

AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSCLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE
OIL WELL SUPPLY .. TENNESSEE COAL & [RON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. < UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY - UNIVERSAL ATLAS CEMENT COMPANY



Cool-running chain sﬁw, like: every type of power
saw in yse today, uses New Departure ball bearings
for longer life at peak efficiency.

JUNE, 1955

NEW DPEPARTURES OF TOMORROW

_Even Paul Bunyan couldn’'t match the pace of this. *‘automatic lumberjack™
of the future. It fells, sections and loads trees—all at the push. of a buttonl

_The company that launches this wonder will probably look to: New

Departure for ball bearings. For New Departures have proved their
ability to hold moving parts in. perfect alignment, cut wear and: friction,
and work long. hours without letup—or upkeep. Above all, New Departure
has lived up to its name—being first with ball bearing advancements,
So, when improving: or designing a product, count on New Departure: for
the finest ball bearings.

NEW DEPARTURE e DIVISION OF GENERAL MOTORS # BRISTOL, CONNECTICUT

DEPARTURE

BEALL BEARINGS

NOTHING ROLLF LIKE A& DALY
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RB-66 — speedy, versatile
jet bomber
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F4D, *SKYRAY'"—only carrier plane to

A4D, "SKYHAWK"— smallest, lightest
hold official world’s speed record

atom<bomb carrier

TP OEHBLERROEDBERCORS PO 40500000000 000000 008000080000

BEARGOBRIAIOIGEDIRNRCRSEARRNTRSE LR )

aNIHEOREBEPLIERINEEOEEIESCRIOCERORELSE

DC-7 “SEVEN SEAS''— America’s
finest, fastest airliner

C-124, “GLOBEMASTER"— world’s
largest production transport

A3D, "SKYWARRIOR''—largest
carrier-based bomber
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Engineers:
join this
winning
team!

At DOUGLAS you'll be joining a company in which the three top Challenging opportunities now
exist in the following fields:

Mechanical design
Structural design

CIPEEUEEOEEROLECTPOERREETEeO O teRtriitodonct EEtuoonteliinttoottecoteorosee

D558-2, "SKYROCKET"— first airplane
to fly twice the speed of sound

“'NIKE”— supersonic missile selected
to protect our cities

PP LI I G P EPTLREIETIBIGERRE 00RO EERTITEECEICICRICOPROOOOPOEIIDOPLELCELEETSEEEROOS

CLLELRPEIS LS EDIFCOEBRESREESIDQPEREBEORELAIBRRIES
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G802 0IDVERE000P0C0ABOPELPOPPINBOONVENORDIINNNED0N0EI00QCQENINDOIOPRPRNOIGEGEOISIPROITOTS

executive officers are engineers...you’ll be associated with men

who have designed the key airplanes and missiles on the American Power plant installation design
. . . e Weapons delivery
scene today ! Nothing increases an engineer’s ability faster than Aerodynamics
. . . . Thermodynamics
working with other engineers of top calibre. Electronic computers

Systems analysis
Alreraft air conditioning

Not only is Douglas the largest manufacturer of commercial aircraft Hydraulies
Stress unalysls
in the world, but it also produces outstanding aircraft and missiles :t::‘;"i‘::"‘“""'“’

Electronics
Mechanical test
Structural test

for every branch of the armed services! This diversity, besides

giving you job security, provides unequalled opportunity Flight test
. . . Process engineering
for the engineer with an eye to the future. Missiles

Brochures and employment applications are available at your college placement office.

For further information relative to employment opportunities
at the Santa Monica, El Segundo and Long Beach, California divisions
and the Tulsa, Oklahoma division, write today to:

DOUGLAS AIRCRAFT COMPANY, INC.

. . e o C. C. LaVene, Employment Manager. ..Engineering General Office
First in Aviation 3000 Ocean Park Blvd. ... Santa Monica, California
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iN THIS ISSUE

On our cover this month, two faculty
members (Dr. Richard M. Badger, Pro-
fessor of Chemistry, and Dr. Alfred
Stern, Associate Professor of Languages
and Philosophy) are making some last
minute adjustments on their academic
costumes before lining up in the aca-
demic procession for Caltech’s 61st
Commencement ceremonies. You'll find
some more pictures of this year’s Com-
mencement on pages 10 and 11, and on
page 7 is the text of the Commencement
address, “Not . They, but We.”

Clarence B. Randall, this year’s Com-
mencement speaker, is chairman of the
Board of the Inland Steel Company.
Author of several books (A Creed for
Free Enterprise and Freedom’s Feaith)
dealing ‘with the role of business and
industry in America today, Mr. Randall
organized and headed the Commission
on Foreign Economic Policy which
drew up the tariff plan presented to
Congress in 1953. Since that time he
has. served as a foreign economic con-
sultant to President Eisenhower.

On page 14 you’ll find the text of the
warm and discerning tribute that Presi-
dent DuBridge paid to Albert Einstein
at the Einstein Memorial Service held
last month at UCLA, sponsored by the
University of California, Caltech, USC,
and the Los Angeles Jewish Community
Council.

PICTURE CREDITS

Cover Walter Girdner
pps. 7, 10, 11 Walter Girdner
pps. 12,13 Gordon Glattenberg '58
pps. 16-18 Walter Girdner
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus,
newest and fastest member of our underseas fleet. During welding,
Worthington heavy-duty turning rolls rotated the hull sections.

How the world’s first atomic sub was welded

Welding the hull of the USS Nautilus, world’s first
atomic ‘submarine, presented a tough problem.

Submerged-arc automatic welding seemed to be ideal
for the job. Question was—could you rotate ‘the hull
sections of the Nautilus to take advantage of this fast,
high-quality welding method?

Worthington’s answer to General Dynamics Corpo-
ration’s Electric Boat Division, builder of the Mautilus,
was the largest turning roll-ever built.

The result? Welding of the Nautilus hull was accom-
plished in record-breaking time — and cost less than
originally estimated. Unchanged, the Worthington roll

set-up is also being used in the construction of the
nation’s second atomic sub, the USS Sea Wolf.
Turning rolls for submarines aren’t all that Worth-
ington makes. The long list of Worthington-designed,
Worthington-built equpment includes air conditioning
units, construction machinery, compressors, Diesel en-
gines, steam power cquipment and, of course, pumps
of all kinds. For the complete story of how you can fit
into the Worthington picture, write F. F. Thompson,
Manager, Personnel and. Training, Worthington Cor-
poration, Harrison, NMew Jersey. You may be glad

you did.
” 4258

See the Worthington representative when he visits your campus

See the Worthington
Corporation exhibit in
New York City. A lively,
informative display of
product developments

tor industry, business and
the home. Park ‘Avenus
und 40th Street.

WORTHINGTON

When you're thinking of a good job—think high—think Worthington

AlR CONDITIONING ‘AND REFRIGERATION - COMPRESSORS « CONSTRUCTION EQUIPMENT « ENGINES « DEAERATORS - INDUSTRIAL MIXERS

LIQUID METERS - MECHANICAL POWER TRANSMISSION - PUMPS « STEAM CONDENSERS : STEAM-JET EJECTORS « STEAM TURBINES « WELDING POSITIONERS
ENGINEERING AND SCIENCE




FROM COW-PATHS TO CLOVERLEAFS...

The narrow, twisting, rut-ridden roads of yesteryear
are being replaced by new multi-lane, high-speed

highways. Crossroads have been bridged and clover-

leafed ... hillshave beenleveled. .. curveslengthened.

These changes have happened in the half century
since the advent of the automobile. For more and
better cars and trucks demand faster, safer roads
and turnpikes.

SPACE FOR SPEED...

The traffic that flows over America’s three-million
mile network of roads represents the very life stream
of our progress. Nowhere else in the world do people
travel so far and so freely . . . nor do so many trucks
deliver such a wide and plentiful supply of merchan-
dise so fast and to so many places.

AMERICA WORKS LIKE THAT...

Here in America we have men who dare to dream and
build for future needs . . . machines to move moun=
tains . . . materials to make roads . . . and an all-seeing,
all-hearing, and reporting Inter-Communications
System that acquaints cvery branch of science and
engineering . . . every technical skill . . . with the
needs and the accomplishments of every other field
of endeavor.

THE AMERICAN INTER-COM SYSTEM...

Complete communication is the function, the unique

JUNE, 1955

contribution of the American business press . . . a
great group of specially edited magazines devoted to
the specialized work areas of men who want to
manage better, research better, sell better, buy better.

COMMUNICATION IS OUR BUSINESS...

Many of the textbooks in which you are now study-
ing the fundamentals of your specialty bear the
MeGraw-Hill imprint. For McGraw-Hill is the
world’s largest publisher of scientific and technical
works.

After you leave school, you will want to keep
abreast of developments in your chosen profession.
Then one of McGraw-Hill’'s many business magazines
will provide current information that will help you
in your job.

M.GRAW-HILL

PUBLISHING COMPANY, INC.
@

330 WEST 42nd STREET
H p NEW YORK 36, N. Y.

HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION



where the future begins

You are looking at a piece of our world —approxi-
mately 600,000 square miles of it photographed from
a Martin Viking research rocket which attained an
altitude of 158 miles.

" This picture says more than words about the
future of flight. But what about your future?

Today at Martin, one of the finest engineering
teams in the world is at work on tomorrow’s devel-
opment and design problems in the fields of
AFRODYNAMICS, ELECTRONICS, STRUCTURES, PROPULSION
AND NUGCLEAR POWER.

No ‘matter how limited or extensive your back-
ground, there will always be openings on that team
for the engineer who has what it takes to go higher!

Contact J. M. Hollyday, The Glenn L. Martin
Company, Baltimore 3, Maryland.

NI AT NS

BALTIMORE - MARYLAND
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President DuBridge, Commencement speaker Clarence B. Randall, and Albert B.

Ruddock, chairman of the Caltech Board of Trustees, at the 61st Commencement.

NOT THEY, BUT WE

The educated man,
and his responsibility
fo society

by CLARENCE B. RANDAILL
Chairman of the Board,

Inland Steel Company

JUNE, 1955

love Commencements. For a few briel moments we

set aside the crises of the world and just like each
other. Everybody is proud. The university is proud, and
the parents are proud, and the graduates are proud
though a little relieved; and 1'm proud. so we're going
to have a grand time together.

| like also 1o be here to witness the growing movement
of partnership between business and industry. Time was
when the professors and the business wmen didn’t speak
altogether in friendly tones, one with the other. That is
gone and we recognize that today we hold in trust, we
in business and thev in education, the preservation of our
heritage, and we propose to go forward together, each
supporting the other.

| suppose the one thing we all have uppermost in our
minds this afternoon is the significance of higher educa-
Hon, so 1'm going to talk about that. Having been inter-
ested in education for vears and served on boards of
institutions, 've been trying for a long time to make up
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my mind,—what iz 11, an educated man?—and because
no one seems to have a definition, | offer one.

| have come to the conclusion that the educated man
is a man who understands himself, the world in which
he lives. and senses his responsibility towards that world.
And | propose to list a few of the qualities of the edu-
cated man as I see themn. Many there are, 1 am sorry to
say, who possess diplomas such as will be distributed
today, who cannot in the full sense of the word be treated
as -educated men. Not from Caltech. Perhaps from Har-
vard. And many there are who ‘have never had the priv-
ilege of crossing a campus, who are in every sense edu-
cated.

The educated man

What are some of these qualities? First of all. o my
way of thinking, the educated man is a manr who has
mastered -one subject—who has addressed himself to a
specific 1ask and come completely inside it. That, your
diploma certifies vou have done. Now | care noi, when
{ recruit young men for the steel industry, whal thai sub-
ject might be. 1t may be disconcerting to you young men.
hut 1 say that we in industry do not seek to employ vou
for what you know, hut for your capacity. your proven
capacity, to learn. And if a young man joins my company
in the production of steel 1 don’t care whether he’s a
metallurgist -or took honors in the Greek classics. (That’s
a plug for myself—that's what 1 did.) But what | do
care about is whether he has demonstrated thal he can
take a subject and lick it

But that’s only the beginning. The occupational dis-
ease. my friends, as men train in the sciences, is that
they never can get outside and ahove the subjects in which
they were trained. And the educated man must have a
flexibility of mind. He must be able not only to master
a subject, but to leave it. He must have the intellectual
courage and facility to undertake to master a subject for
which he was not trained.

You young men—as vou come into industry. to the
professions. it will he a very short time after your gradu-
ation before you will find thai you are required to do
things that von never undertook before. And so | say
the educated man must have the ability 1o tread with
confidence on unfamiliar ground.

And then the educated man must be able 1o deal, not
only with facts, but with ideas. He must deal with the
abstract as well as the concrete. Those of vou who are
trained in the scientific method will find there are prob-
lems in the world that cannol be solved by quantitative
measurement or analysis. And therefore the educated man
must deal not only with the specific but with the abstract.
Among those abstract subjects, the educated man must
deal today with the problems of human behavior.

You. the scientists, have pushed back the frontiers of
our technical knowledge beyond the wildest flight of
imagination, but in so doing you have given us a dread-
fully complicated world. And the problems that men
struggle with today in public life or in industry arise not

8

from our ignorance of the laws of nature, but from our
lack of understanding of the human soul. The problems
that we struggle with in industry are those of human
hehavior, and the educated man must come to have in-
sight into the problems of human behavior.

He must first of all know himself. He must understand
the impact thal he makes upon those about him, and be
sensitive to the unexpressed criticisms of his conduct by
ohserving the reactions of others to himself.

Going bevond thai, he must understand how to deal
with groups. If he is to supervise others he must come
to know that not all problems may be solved by the mind,
because they are problems that stem from emotions. You
gentlemen have taught us in the steel industry how to
deal with stress in metal. We need to learn how to deal
with stress in human beings. And the educated man of
today must he capahle both of understanding the phy-
sical laws and of understanding those that deal with the
human heart.

The educated man, then, must understand how to com-
municate ideas to his fellows—by which | mean he must
be able to write and speak the English language intel:
ligibly. Now if | may suggest some minor criticism of
our friends in science, it is that they speak to the world
in their own idiom. They use their own patter. Sometimes
we haven’t the foggiest idea what it is about. Now if a
man is lo communicate ideas intelligently he must seek
the idiom employed by those to whom he addresses him-
self. When a diplomat goes into a foreign country today,
the first thing he does is to learn the language of that
country. And people who are to communicate ideas must
speak in the language of those to whom the ideas are

addressed.

The age of ideas

This is the age of ideas. This is the period when men
try avidly to capture the minds of others, and no idea
today, however true, is effective if it remains locked up
in the mind of an inarticulate scholar.

And then the educated man today must have a plan for
his life. I once saw a ship whose motors were running at
full speed but whose rudder had been disabled and it was
a sorry sight. And nothing is more tragic than to find a
man of brilliant mind, with great intelligence, who
doesn’t know what he’s going to do with it. This means
an understanding of the human soul, and the relationship
of the human soul to the infinite world above and about
us. Today you have reached a goal. Life consists of form-
ing goals and seeking to -achieve them. And the word
“commencement” means to me today that you have
reached a goal, and by so doing have brought to your-
selves the necessity of establishing the next goal.

Now a man might have these and all of the other quali-
ties that you might suggest and still not be educated. I
think of the type of man of great intelligence who devotes
his life solely to the cultivation of his mind for the en-
joyment that that gives himself. And I say that that is
the same sort of sin that a man commits who devotes his

ENGINEERING AND SCIENCE



life to making money and employing it solely for sensual
pleasures.

The cultivation of the mind as such is not education.
It is putting the cultivated mind at work in the modern
world that is the final atiribute of the educated man.

That was the great tragedy of the middle ages. The
scholar, the learned man, found life intolerable. The
world so frustrated him that he withdrew from the world
and with the spirit of asceticism merely enjoyed for him-
self the cultivation of his mind. And that spread darkness
throughout the world for centuries.

Today we live in a free societv; we are the hlessed
of the earth in our freedom, and one of the great priv-
ileges of our free society is to receive the sort of educa-
tion that you have received. It has come to you through
the imagination, the sacrifice, the determination of those
in the years behind who have formed this great institu-
tion. And for each privilege that we receive from a free
society there must be a counter-balancing discharge of
obligations to society. If we are to enjoy the benefits of
freedoin, we must measure up in full to its responsibili-
ties and meel them: and so the educated man is rightly
expected to exercise leadership in the world about him.

The antidote to self-interest

I hold the same belief about the husiness world from
which I come. America has the strongest economy
and the highest standard of living in the world because
of our system of free enterprise. And that is sparked by
the incentive of self-interest; but the antidote to- self-
interest by the business man is the voluntary assumption
of responsibility toward society. And | am sorry that it
is true that my brethren do not all hold that creed.

There are men who crop the fields of free enterprise
and do nothing to restore the soil. There are men of high
responsibility in the business world who live out their
entire careers without sharing the responsibility for per-
petuating the society that makes free enterprise possible.

I had the privilege a week or so ago of hearing a very
distinguished address by Dr. DuBridge, in which he
traced the history of science. And he pointed out that
until Copernicus came, man believed the entire universe
revolved about us. and that Copernicus taught the world
that it was not so—that our earth revolved about the sun.

I know men in the business world today who ought to
meet Copernicus. They still do not know that the whole
world does not revolve about themselves, nor about their
company.

Now. what does the young man do—the educated
young man—to take his place i this sphere of respounsi-
hilitv? First of all, from the moment he goes to work he
determines to have other interests in life than just the
job. Now. the job is a major thing, and should be in any
man’s life. but the voung man who lets the job absorb
all and dominate every part of his life begins to atrophy;
and when he reaches my age—standing as [ do in the
overhang of senility—he suddenly is a problem to his
associates, to his company. and to his family because he
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says, “I[ | should retire, what will 1 do?”

|l know nothing as iragic as for a man to reach retire.
ment age withoul ever having found anvthing in life that
would afford unfinished business to him, after he closes
his desk. So the first thing is to find some enthusiasm
dealing with the world about you—Ito help fill vour life
over and above the job. You do this by working in vour
church; vou do it by working with your schools: you do

it by working with vour community fund and the social
agencies al the community level. And then as your life
develops vou broaden that. You have a part in forming
sound political conditions about vou. You enter into the
affairs of your state: And then when your mature years
come. vou are ready lo serve your country.,

| have had the pleasure for two vears of dividing my
time- between business and government, and 1 have Jearn.
ed much about the ways of business wmen and the ways
of bureaucrats. And nothing disturbs me more than: to
come back, and at the Club or on a Pullman car—at
about the third drink—to hear a man say, “Why don’t
they do so and s0?” | have iried sometimes to- get some
of these enquirers after ‘thev’ to join in and become part
of ‘we’; and it is not always easy to find that the self-
appointed critic of government policy will come down
and spend his own time and money to make the sacrifice
to set it right.

“They'" is "We"

In this vou will see the meaning of myv title today. |
say 10 vou most solemnly: There is no group of able,
talented men with great leisure. waiting to answer the
call of their country. No. my friends, there are no
‘THEY: there are only "WE". And if this great heritage
of ours is to be preserved, it requires the effort of all of
the people all of the time—and that means you. and me.

l look forward lo the day when young men-—perhaps
beltween the ages of 30 and 40—will take their regular
turn. ab serving government either at the siale or the na-
tional level, for a period of two years. We ask young
men to die for their country: why should we not ask
young men to live for their country?

I look forward to the day when great corporations will
encourage their voung men io enter the public service
and help bear the sacrifice, in order that the young men
may bring back to business the understanding of the
problems of government, and take to government an
understanding of business.

The leadership of our country in the vears that lie
ahead rests with just such people as are gathered here
loday. What we so prondly enjov and oftentimes accept
without thinking through has heen wrought for us by
the courage, the dedication. and the unselfishness of
those who have gone hefore. We must not accept it pas-
sivelv. Ours is the greatest heritage in the world, and to
pass: on this torch to the age that lies ahead requires the
constant daily effort of men like vou and me.

That, iny friends, is the challenge today o the educated
man;






AT THE 61ST ANNUAL COMMENCEMENT on June 10, degrees
were awarded to 321 studenits—126 Bachelors of Science, 101
Masters of Science, 19 Engineers, and 75 Doctors of Philosophy.

Included in the pictures on these pages are three distinguished
graduates. At the right is Rodney W. Supple, winner of the Frederic
Hinrichs, Jr. Memorial Award as the outstanding member of the
class of 1955.

At the right, center, is Dorothy Ann Semenow, the first woman to
receive a graduate degree from Caltech-—shown leaving the platform
with her PhD in chemistry and biology.

At the top of page 10 is Edwin J. Furshpan—shown as he was
about to receive his doctorate in animal physiology and embryology
—winner of the amnual Thomas Hunt Morgan Award as the out-
standing graduate in biology.




VISITING LECTURER
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DR. J. ROBERT OPPENHEIMER, director of the fnstitule tox
Advanced Studies at Princeton, and former member of the Caltech
faculty, visited the Caltech campus for a week last moath—
during which time he conferred with members of the physics
division, and delivered two lectures which jammed 201 DBridge
to the rafters, even though they were concerned with the rather
specialized subject of the pi-meson theory. The pictures on these
pages were taken during ome of these lectures by Cordou I
Glattenbérg, a member of the Caltech class of 1958,




A TRIBUTE TO ALBERT EINSTEIN

by L. A. DuBRIDGE

A tribute presented at the Einstein
Memorial Service held at the Univer-
sity of California in Los Angeles on
May 18, 1955, sponsored by the
University of California, the Califor-
nia Institute of Technology, the Uni-
versity of Southern California, and
the Los Angeles Jewish Community

Council.

rI10 DESCRIBE and to evaluate Einstein as a scientist

is at once a very easy and a very difficult job. It is
easy to say that Einstein towers far above any scientific
figure of the 20th Century—a statement | believe to be
true. lt is even easy to say that he is the greatest figure
in science since lsaac Newiton—a statement I also believe
to be true.

But, even though we see the towering peaks of Ein-
stein’s achievements, we are still too close to them to be
able 1o evaluate them accurately. Einstein’s work, with-
out question, marked a turning point in the history of
physics. But the full significance of that revolution will
be more clearly visible 100 vears from now than it is
today.

Nevertheless, we do already have a perspective of 50
vears since Einstein did some of his most important work
in 1905 when he was only 26 vears old. And, with this
perspective, the towering nature of his contributions is
already clearly evident.

In 1905 Einstein addressed himself to solving a riddle
which had first been posed by the famous experiments
made by A. A. Michelson and his co-workers beginning
in 1889—experiments which. incidentally, brought the
first Nobel prize in physics to the United States, Michel-
son attempled to measure essentially the velocity of the
earth through the “ether”—the ether being that intan.
gible medium which was assumed to be spread through
all space and which accounted for the propagation of
light. Tt seemed obvious that the earth’s velocity through
this medium could be determined by measnring the dif-
ference in the speed with which light travelled in two
directions—say parallel and at right angles to the earth’s
motion. This was simply analogous to measuring the
current in a river by comparing the speed with which
a rowhoat could go upstream with its speed when going
across.

The shattering result of this experiment was that there
was no difference in speed whatsoever. The velocity of
the earth relative to the ether was zero-—and remained

ENGINEERING AND SCIENCE



zero—in spite of the fact that evervone knew that the
earth was dashing along in its orbit about the sun at a
speed of 1100 miles per minute.

Now this was but one of many experiments in the
fields of optics and electricily which revealed contradic-
tions with accepted theories. And a variety of aitempls
had been made—most successfully by H. A. Lorentz in
Holland—to account for the troubles. However, in 1905
the mysteries still remained.

It was then that Kinstein came along with the breath-
taking proposal that we take Michelson’s experiment
seriously and take as a basic postulate of physics that
the world is so constructed that the velocity of light in
free space is an absolute universal constant whose value
is always the same regardless of circumstances under
which it is measured.

The consequences of this and the other postulates of
special relativity were far-reaching. Many puzzles in
physics were at once clarified; the concept of the ether
was eliminated; a new concept of Lhe significance of time
was introduced, and also- there followed the idea that the
mass of a body was a function of its speed—a relation
which had already been accepted for charged particles.
and which now was extended to cover all matter. It was
this relation which led to the idea of the equivalence of
mass and energy, the basic idea of atomic energy.

Today the theory of special relativity is such an in-
herent part of physics that it is hard for us of this gen-
eration to imagine what physics could have been like
without it. It is like asking what physies was like with-
out Newton’s laws of motion or of gravitation.

Quantum theory

Twentieth Century physics as contrasted to 19th Cen-
tury “classical” or Newlonian physics is characterized
by two major and far-reaching ideas: namely, relativity
and quantum theory. [ have already indicated how Ein-
stein was responsible fov relativity. I must now point out
that he also had a major responsibilitv for the quantum
theory.

The basic postulate of quantum theory was first enun-
ciated by Max Planck in 1900. This was the idea that
when light enerey is produced it is emilted, not continu-
ously, but in lumps or packets or “quanta.” Now Planck.
though he found that with this assumption he could solve
his problem. really did uot helieve it, and, indeed. spent
several years trying to show how to get along without it.
or at least how to minimize its universality. In the end
he had 1o give up.

Again it was Einstein who made the bold proposal that
we believe in Planck’s quanta and that we assume that
light travels in these energy packets and that light is
always emitted and absorbed in lumps—the energy of
each unit being equal to Planck’s constant multiplied
by the frequency. Once this idea was accepted. a whole
array of phenomena were explained and the basis was
laid on which Niels Bohr a few years later built the first
satisfactory theory of the structure of the atom. Today
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we realize that the quanium idea 1s absolutely basic to
all physies.

So, in the one vear 1905, the vouthful Einstein by bold
leaps of his constructive inagination laid the foundations
for the two major new coucepts of modern physics. If
Albert Einstein had passed away in 19006 al the age of
27, he would stll be remembered as one of ithe greal
figures in physics. But of course he did not stop there.
He went on to develop further ideas in boih relativity
and quantum theorv, making many contributions of great
significance which I cannot take time even to mention.

General theory of relativity

But possibly the gzreatest and 1nost characterisiic
achievement of Einslein, the idea which is of such pro-
fundity that we know of no other living mind that might
have conceived il, was the theory of general relativity
first propounded in 1916. This is clearly not the appropi-
ate place, nor is the speaker the appropriate person. to
describe the theory. If you wish a simple senlence to
characlerize the two theories of relativity, it is this:
Special relativity deals with phvsical conditions. encoun-
tered when observations are made on bodies moving rela-
tive to each other with a constant velocily; general rela-
tivity deals with cases in which the velocily is changing,
in which there is: acceleration. Since the most commonly
observed cause of an scceleration is what we lerm the
force of gravity. Einstein was led direcily to a new
theory of gravitation. Aud since the measurement of ac-
celeration itself depends on measurements of space and
lime, general relalivity propounded a new concept of
space-lime.

The full corsequences of general relativity have not vet
been worked out, but no aspect of it has vet heen found
which is contrary to expertence. Einslein himself spent
the next 35 vears of lis life in completing the theory
and in trying to tie together the new ideas abhout gravita-
lional fields with the quite different set of ideas relating
10 electromagnetic helds. But the achievement of a uni-
hed field theory is still apparently a far-off dream which
mayv have to await, {or its fulfillment, the birth of an-
other intellect comparable to that of Albert Einstein.

And so today all scientists unite in saluting one of the
great minds of the ages—one which ranged with origin-
alitv and profundily from the unimaginable minuteness
of the alomic nucleus Lo the unimaginable vastuess of the
universe.

This will suggest why it is that the scientists stand in
awe of a mind so greal. Bul scientists also salute ihe
human gualities of this greal man. He was & man of sim-
plicity, of gentleness; a man with a great heart who never
performed a selfish deed, who never expressed a thought
that was not motivated by the most sincere and generous
concern for the welfare. the freedom and the happiness
of some individual human heing—or, more likely, of
the whole human race.

His: monument lives in the structure of science and
also in the hearts of men.
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ASSOCIATES’
PARTY

ON MAY 18 the California Institute
Associates held a spring party on the
campus. Starting with a tour of scientific
exhibits which had been set up in the
Dabney gardens and lounge, the party
moved on to Kerckhoff to hear an informal
colloquium on some of the important dis-
coveries of science by President DuBridge.
Biologist George Beadle, Geochemist Har-
rison Brown, Physicist Richard Feynman,
and Chemist Linus Pauling. To finish off
the afternoon, Associates and their guests
had a chance to meet the students and
staff members who hkad arranged the ex-
hibits, at a reception on the lawn of the
President’s house.

Dr. Gunnar Bergman, Assistant Professor
of Chemistry and Mechanical Engineering,
explaining how X-ray studies make it pos-
sible to determine the arrangement of

atoms in a solid substance like calcite.



Right: Dr. Richard M. Badger, Professor
of Chemistry, demonstrates the vibration
of molecules and their absorption of light.

Below: Visitors examine one of the 40
exhibits in Dabney lounge and gardens.

Above: Jumping ring exhibit illustrate.
the force of two opposing electro-magnets

Lefi: Student on spinning s:ool demo
strates the principle of the gyroscope.




S

The Associates” spring party winds

up with a reception on the lawn

of the president’s house.




Your health will be better since doctors can now use

the voice of the atom

Docrors have long wanted to learn more about the
human bloodstream —how it supplies nourishment . . .
defends against disease . . . becomes diseased, itself.

THAT WISH IS REALITY today, because atomic energy
has given a voice to certain of nature’s elements. When
these elements are exposed to the powerful radiation of
splitting atoms, they become radioactive, themselves,
and are called radioisotopes. The radiation they give
off can be detected and heard with special instruments,
Now doctors introduce isotopes of iodine, irom,
sodium, or other elements into the bloodstream. Their
course can then be followed to determine the location
and nature of the trouble. Isotopes are also becoming
increasingly important in actually treating ailments.

ISOTOPES are being used in similar fashion by indus-
try and agriculture to analyze materials, measure wear,

SYNTHETIC ORGANIC CHEMICALS
Dynel Textile Fibers
LINDE Silicones
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PRESTONE Anti-Freeze
ErEcTROMET Alloys and Metals
BAKELITE, VINYLITE, and KRENE Plastics

UCC’s Trade-marked Products include

EvVEREADY Flashlights and: Batteries

HAYNES STELLITE Alloys
NATIONAL Carbons

control processes, and to help answer mysteries of how
plants absorb nourishment from the soil and how it
affects their growth and health,

THE PEOPLE OF UNION CARBIDE operate, under
Government contract, the Oak Ridge National Labora-
tory, the Nation’s chief source of radioisotopes, as well

as the huge atomic materials plants at Oak Ridge and
Paducah.

STUDENTS AND STUDENT ADVISERS: Learn more about career
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS,
GASES, and PLastICS. Write for booklet SE-2.

Unton CARBIDE

AND CARBON CORPORATION
30 EAST 42ND STREET IUCLCH NEW YORK 17, N. Y.
In Canada: UN1ON CARBIDE CANADA LIMITED

PREST-Q-LITE Acetylene
UNION: Carbide LINDE Oxygen
AcHESON Electrodes PYROFAX Gas
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STUDENT LIFE

TURNING POINT

HE SOPHOMORL set his bags down against the wall
A of the station and walked over to the tracks, looking
to-the south for some sign of the train.

Choo-choo, he thought happily to himself, choo-choo.
and in forty and a half hours I’ll he hame, two thousand
miles away from Pasadena and three months removed
from Tech. Choo-choo,

There wasn’t any sign of any train. His spirits damp-
ened, he walked back the other way, and then stopped
to look toward the east. not toward Mecca but in the
direction instead of the Caltech campus, which 1ay only
a mile or twe away, over the buildings and down the
guiet streets.

Why should T be so glad to get awav? he asked him-
selt..You'd think a college kid would hate the summers,
would be already anxiously awaiting the . beginning of
the new vear. College vears were the brightest of all. and
college life was the liveliest of all, and the best-——that
was the way von were supposed to look at it.

Actually, he wasn’t as glad as all that to he going
home. He was looking forward to the reunion with his
high-school friends {who were scaitered in colleges all
over the Middle West) and he was looking forward to
his job as a relief from the nine-month ordeal of classes.
But he certainly was going to miss student house life.
and Caltech life. with all its little peculiarities which he
was coming to respecl.

He tried to evaluate his sophomore vear. Socially, he'd
shown some improvement. he decided, but not nearly
enough. He'd still feel backward -at home in the company
of his friends who had gone the route of co-education:,
but ‘he had made strides.

Nothing he had done during this spring term had
worked out -quite right, the Sophomore realized. but
nothing had heen a complete failure. He hadn’t dated
enough, he hadn’t horsed around enough, he hadn’t
studied enough—bul somehow he felt that now he was
more fun-conscious. more social-conscious, and even more
study-conscious than he’d heen & few months back.

It suddenly occurred to him that just now. standing on
the station platform and evaluating his sophomore vear,
he hadn’t given much more than a passing thought to
his academic side.

That was characteristic at Tech, he thought. You just
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don’t worry about the academic side when vou're al Tech.
You can count on that to take care of itself: your real
responsibility is to develop your other sides, to try to
keep pace in every other way with the students at other
colleges whom you are outdistancing in a scholastic way.

We take it for granted, he thought, following the idea
along. that we're learning. Emphasis on studying disap-
pears; emphasis on grades becomes more obvious, for
the simple reason thal vou know vou're Jearning but only
grades .can communicate thal fact to other people. people
who don’t know Caltech.

The thing is. the Sophomore decided with a sudden
rush of feeling, that whal vou don’t know can really hurt
vou. You can’t be sure when you're at Caltech that vou're
learning to live with other people. that you're learning
the enjovment and appreciation of life that is really the
mosl important aspect of an education.

What a splendid rationalization! he smiled to himself.
Or maybe il’s the truth. But anyway, it was a good op-
erating hypothesis. It was Caltech’s responsibility to make
him a good scientist or engineer, he decided, and it was
his own responsibility to make himself a good citizen
and a well-rounded human being.

Well. Caltech was coming through. Therc was no gel-
ting around it; he knew a hell of a lot more now than
he’d known a year back. Science had lost its glamor for
him. but he still felt at home with a technical education.

And if he wasn’l coming through with his part of the
hargain. well. by gosh, now was the time to start. Three
summer months at home, among people | know, in places
I know, learning what | want and how to get it. That
ought to he the turning point.

Pretty logical turning point—half way through his col-
lege davs. 1t did seem like the Big Fork in the Great
Highway of Life. and he was determined to return to
Pasadena in the fall far more alive, far more alert, far
more conscious than he’d ever know how to be hefore.

Down the tracks to the south, a glint of steel heralded
the approach of the streamliner, and the Sophomore—
now a Junior—stopped philosophizing, and began to hum
a tune.

“Sweet Chariot,” he murmured to himself, “comin’
for to carry me home.”

—Marty Tangora ’57
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Western Electric field engineers supervise installation

of complex electronic equipment made for Armed Forces

Marco Polo had nothing on Western Electric’s
field engineers. They travel the world to advise on
use, installation and maintenance of the electronic
equipment we produce for the Armed Forces . . .
like radar bombing systems, anti-aircraft fire con-
trol systems, and the Nike guided missile control
system.

Western Electric is called upon to make these
things because of its vast experience with highly
complex electronic equipment as the manufactur-
ing unit of the Bell System. It’s a job that presents
an unending challenge to our engineering staff.

L 1
MANUFACTURING AND:SUPPLY @ UNIT OF THE BELL SYSTEM

JUNE, 1955

Western product and development engineers are respon-
sible for turning out some 50,000 different items annually
for the Bell System — everything from tiny transistors to
giant bays of electronic switching equipment. Shown is:
one stage of transistor manufacture.
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ALUMNI NEWS

Annual Meeting

RECORD NUMBER of 373 alumni met at the Elks

A Club in Pasadena for the Annual Banquet and Meet-
ing ‘on June 8. President DuBridge reported to alumni
on .developments at the Institute during the past year—
and announced that for the second consecutive year the
Alumni- Association would make a gift of $15.000 to the
Institute ‘in support of an ‘Alumni Scholarship Fndow-
ment Fund. The gift adds 10 a fund whose income will
he used 1o provide four-vear tuition scholarships for
worthy undergraduates.

Speaker of the evening was Robert L. Minckler, presi-
dent of General Petroleum Corporation and Caltech
trustee. who talked on “Progress in Management.”

(. Vernon Newton “34 took over as president of the
Alumni Associalion. New vice-president is William F.
Nash. Jv. "38. Donald Clark '29 and George B. Holmes
"38 remain as secretary and treasurer.

Newlv-elected members of the Alumni Board of Direc-
tors for two-year terms are Robert H. Bungay "30. Rich-
ard H. Jahns "35, Willis R. Donahue ’34, and Richard W.
Stenzel ’21.

Reunion classes this vear included 1915. 1920, 1925,
1930, 1935, 1940, 1945 and 1950.

The class of 1920 celebrated its 35th anniversary at
the Alumni Banquet, with a turnout of 11 members—
nearly a third of the class. Those present gave the follow-
ing rundown on what they are doing today. 35 vears
after leavine Tech:

James R. Black General Trafic Manager. Pacific

Telephone Co.. Los Angeles
Virgil H. Best

Machine design and construction,
self-emploved

Retired after 34 years with ‘the
Pacific Electric Railway

R. H. Duguid

E. Victor Hounsell = Staff Engineerv—Pacific Telephone

Company. Los Angeles

Theron C. Hounsell

Flectrical Engineering Associate,

Dept. Water & Power, L.A.

Harvey W. House Laboratory Director—Nat’l. Clay

Pipe Mf’rs. Assoc.. Los Angeles

Mark A. Sawver Protection Engineer, Pacific Tele-

phone Company, Los Angeles
R. Carson Smith Realtor, Santa Ana. California

George 0. Suman, fr. General Superintendent, Tidewater
& Assoc. 0il Co., Ventura

Ernest H. Swifr Professor of Analytical Chemistry,

Caltech
22

George K. Whitworth Deputy City Attorney, Dept. of
Water and Power, Los Angeles

Robert Knapp Professor of Hydraulic Engineer-

ing, Caltech.

National Academy

HREE CALTECH ALUMNI were elected to the

National Academy of Sciences this spring, bringing
alumni membership in the organization to 24. The new
members: Paul H. Emmett. PhD 25, John R. Pierce. BS
’33, MS "34. PhD ’36, and Saul Winstein, PhD ’38.

Paul Emmett, who has been a Senior Fellow at the
Melon Institute since 1944, was graduated from Oregon
State College in 1922 and received his PhD at Caltech
in 1025. After a year as instructor in chemistry at Oregon
State College, he spent 11 years as a chemist at the Fixed
Nitrogen Laboratory of the U.S. Department of Agricul-
ture. From 1937 to 1944 he was Professor of Chemical
Engineering ai Johns Hopkins University.

His researches in physical chemistry related to cat-
alysis and surface chemistry have gained wide recognition
for Dr. Emmett. and his studies of low-temperature (phy-
sical) absorption supplied the missing piece of “key”
information needed by catalytic chemists for some 20
vears—a method of determination of surface areas, This
discovery led to the now famous Brunauer-Emmett-Teller
(BET) method.

John R. Pierce joined the Bell Telephone Laboratories
as a member of their technical staff immediately after
receiving his PhD in electrical engineering in 1936, and
he is now Director of Electronics Research at the Labs.
In 1942 he received the Eta Kappa Nu Award for being
the most outstanding young electrical engineer of the
year, and he also received the Morris Leibmann Memorial
Prize of the Institute of Radio Engineers.

Dr. Pierce’s research has been in the field of electron
dynamics and in the interaction of time varying fields
with electron beams. He is probably most widely known
for his development of the traveling wave tube idea into
a useful device, which has led to some of the most signi-
ficani new developments that have occurred in micro- -
wave electron tubes since the end of World War 11.

Saul Winstein was born in Montreal and came to the
United States at the age of 10. He was graduated from
UCLA in 1934 with highest honors, and received his
PhD from Caltech in 1938. He has been a member of the
UCLA chemistry department since 1942, his special field
being studies of rearrangements of molecules.

During the war he was director of research on a gov-
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1916--The first Boeing plant, Seattie

1954 Boeing's: Seattle plant as it appears today. New: Engineering: Building: is shown in foreground:

Is career stability important fo you?

Then the chart below will be of interest.
It shows that 46% of Boeing’s engineers
have been with this company for five
or more years; 25% have been here 10
or more years, and 6% for 15 years.

Toma 2% 3% W% su%
20+ l
- ’
0+
5+

One reason for this stability is that
Boeing has grown steadily for 38 years,
providing plentv of room for advance-
ment. Another reason is the highly in-
teresting type of work at Boeing, such
as designing and building America’s first
jet transport and the revolutionary B-47
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and B-52 jet bombers, as well as. work
on pilotless aircraft, supersonic. flight
and research: in nuclear-powered aircraft.

Still another reason is this: Boeing

- always has put dominant emphasis on

engineering development. Pioneering in
this field has. meant that Boelng com-
stantly has increased its engineering stalf
in relation to total employees. Fifteen
years. 180, one out of 16 employees was
in engineering. Five years ago the pro-
portion of engineers had been raised
to one in ten and today it has climbed
to one In seven.

Boeing has rewarding openings for
engineers of EVERY category—electri-
cal, civil, mechanical, aeronautical and

related fields, as well as for applied

physicists and mathematicians with ad-
vanced degrees.

Careers at Boeing afford a wide vari-
ety of experience in research, design and
production, as well as work with new
materials. and techniques, and contacts
with a cross section of industry through
Boeing’s vast subcontracting program.

Boeing promotes from within and
holds regular merit reviews to assure in-
d1v1dudl recognition. Engineers are en-
couraged: to take oraduate studies while
vorkmg and: are rumbursed for all tui-
tion expense.

For turther Boeing career informatiom
consult your PLACEMENT OFFICE, or write

JOHN: C. SANDERS, Staff Engineer — Personnel
Boeing Airplane: Company, Seattle 14, Wash.

BOEING

SEATTLE, WASHINGTON WICHITA, KANSAS:
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aeronautics

astronomy

biology

we metallurgy

chemistry

sconomics  Gnithells, C. J.. METALS REFERENCE
electronics ) .

-engineering BOOK (2 -vols.} (Interscience, $25)
geology

‘management All technical books are available at
makthematics y

mechanics

e VROMAN’S
meteorology Technical Book Division
mineralogy

‘""C'er"ics 695 E. Colorado St., Pasadena
petroteum : : R ; - X
ohysics SY. 3-1171 RY. 1-6669
plastics Industrial Discount ¢ Write -for
statistics Inquiries ‘Welcomed Free Catalog

Oil Properties Consultants, Inc.
Complete Petroleum .and Production
Engineering Service
Subsurface Geology' ®  Mlicropaleontology

Reservoir Mechanics
Secondary Recovery and Evaluation

Registered Engineers
Petroleum Engineering

Associates, Inc.
Complete Laboratory Service

Core-Analysis i PVT i Fractional Analysis
René Engel, Ph.D. "33
SYcamore 3-1156
RYan 1-8141

Florent H. Bailly, 27
709-711 Sonth Fair Oaks Avenue

Pasadena 2, California

SIT BACK AND RELAX

Let Calmac Manufacturing Company
Worry About
Your Metal Parts and Products

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

ovur plant.

CALMEC MANUFACTURING CO.
Robert A. Mclntyre, M.S. ’38
5825 District ‘Blvd.

KiImball 6204
Los Angeles 22, Calif.
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ernmeni contract investigating treatment of malaria. In
1048 he won the American Chemical Society’s $1000
award in Pure Chemistry. During the past vear he has
heen serving as Faculty Research Lecturer at UCLA, the
highest faculty honor on thal campus.

Caltech alumni previously elected to the WNational
Academy of Sciences, aside from those on the Caltech
staff. include: Robert B. Brode, PhD °24, Sterling B.
Hendricks., PhD °26, Edwin M. McMillan. MS 29,
Joseph E. Maver, "32, Wolfgang K. H. Panofsky, PhD
‘42, Kenneth S. Pitzer, '35, William B. Shockley. 32,
F. Bright Wilson Jr., PhD "33, and William G. Young,
PhD 20.

Other alumni eleeted to membership in the Academy,
and now on the stafl of the Institute, total 12, They are:
Carl D. Anderson, BS "27. PhD 24, Richard M. Badger,
BS °21. PhD ’24. Hugo V. Benihoff, PhD "35, James F
Bonner. PhD 34, J. W. M. DuMond, BS "16, PhD °29,
Charles Lauritsen, PhD ’29, Linus Pauling, PhD ’25,
H. P. Robertson, PhD °25, Oliver R. Wulf, PhD °26,
Don M. Yost. PhD ’26; and from Mt. Wilson and Palo-
mar Ohservatories. Horace W. Bahcock. BS 34, and Ira
S. Bowen. PhD "26.

{—;MOOT-HOLMAN COMPANY |

sales offices | P.0. BOX 398 « DEPT, C ¢ INGLEWOOD, CALIF.
in most i Please send me complete }
principal cities i lighting literature for: [

O GOMMERCIAL O INDUSTRIAL

SAN PRANCISCO I [J SCHOOL OR INSTITUTIONAL 0 fLoop |
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and warehouse | *°°** ]
Sy ——— o —— |
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Steel that saves two days’ time
two miles down

The: oil in an oil well is forced to the surface
by the injection of gas under pressure. The
valves. used to- regulate that gas take terrific
abuse. When they wear out and need replace-
ment, oilmen have to haul up perhaps two miles
of pipe—unless they use the valve housing
shown here. lts valves can be changed from
ground level by lowering special tools down
the tubing on a wire. These housings must
withstand 6,000 pounds. per square inch, Ordi-
nary steels failed under inspection test. Others
cracked during heat treart.

How TIMKEN"® steel
met the challenge

Themanufacturer of these valve housings brought
his problem to Timken Company metallurgists.
Their recommendation: a certain analysis of
Timken? alloy steel tubing. It had the strength
and weldability needed, plus uniform response
to heat treatment. The manufacturer switched
to the Timken seamless steel tubing; production
soared while costs and rejéctions were greatly
reduced. With these valve housings, oilmen
save two days’ time—often more—and several
thousand dollars.

Want fo learn more abovt steel
or job opportunities?

Some of the engineering problems
you'll face after graduation: will
involve steelapplications. For help
in learning more about steel, write
for your free copy of “The Story
of Timken Alloy Steel Quality™.

And for more information about
the excellent job opportunities: at
the Timken Company, send for
a copy of “This Is Timken”.
Address; The Timken Roller
Bearing Company, Canton 6, Ohio.

YEARS AHEAD:—THROUGH: EXPERIENCE AND RESEARCH:

x

MARK REG. UK. AL, OW;

Fine Alloy

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TOBING

JUNE; 1955
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ALLEN MACHINE & TOOL CO.

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

&

LABORATORY
PHOTO CHEMICALS

@ RALPH . ATKINSON '30—7070 ‘Santc :Monica ‘Blvd., ‘Hollywood 38, Calif.

DAMES & MOORE
Trent R. Dames ’33 ‘William ‘W, Moore *33
Soil ‘Mechanics Investigations

General Offices: 816 West Fifth Street, Los Angeles 17
Regional Offices: Los Angeles, ‘San Francisco, Portland,
meattle, Salt Lake City, Chicago, New York, Atlanta, London

Annuities Estate Planning

HAROLD O. GRONDAHL
NEW YORK LIFE INSURANCE COMPANY

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

Life dnsurance

OLNEY BROTHERS
RUG AND FURNITURE CLEANING

ORIENTAL RUG EXPERTS

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

ALUMN!I ASSOCIATION OFFICERS
PRESIDENT

SECRETARY

Kenneth F. Russell ‘29 Donald S. Clark ‘29
VICE-PRESIDENT TREASURER
C. Vernon Newton ‘34 George B. Holmes '38

BOARD OF DIRECTORS
Willard E. Baier '23 Philip Cravitz '29
Robert R. Bennett ‘45 Douglas G. Kingman '28
Hugh C. Carter ‘49 William F. Nash, Jr. ‘38

Charles P. Strickland ‘43

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER
President George W. Boutelle ‘48
American Machine & Foundry Co., 261 Madison Ave., N.Y.
Vice-President David Harker ‘36
Polytechnic Institute of Brooklyn, Brooklyn, N.Y.
Secretary-Treasurer Frank F. Scheck '48
Attorney, 247 Park Avenue, N.Y. -
WASHINGTON, D.C. CHAPTER:
President ‘Thomas 8. Southwick ‘27
U. §. Weather Bureau, Washington 25, D.C.
Secretary-Treasurer Clarence ‘A. Burmister 25
U.S.C. & G.S5., RadioSonic Laboratory, Wash. 2%
SAN FRANCISCO ‘CHAPTER:
President Roberi G. Heitz ‘36
Dow Chemical Company, Pittsburg, California
Vice-President Louis H. Erb ‘22
Pacitic Tel. & Tel. Co., San Francisco, California
Secretary-Treasurer Harrison W. Sigworth ‘44
California Research Corp., Richmond, California
Meetings: Informal luncheons every Thursday
Fraternity Club, 345 Bush St.. San Francisco.
CHICAGO CHAPTER:
Pregident Eben Vey ‘41
Dept. of Engineering, lllinois Institute ol Technology
Vice-President E. T. Groat ‘22
840 S. Canal Street, Chicago 80, lliinois
Secretary-Treasurer L. H. Nobles ‘49
Depariment of Geology, Northwestern University
SACRAMENTO CHAPTER:
President Luther |]. Eastman '8
Calif. Board of Equalization, 1020 N Street,
Vice-President Herbert H. Deardorff ‘30
State Division of Highways, 1120 N Street,
Secretary-Treasurer Wayne MacRostie '42
State Water Project Authority, Sacramento
Meetinas: Firsi Friday each month at noon. .
University Club, 1319 ¥ St., Sacramentc
SAN DIEGO CHAPTER:
‘Chaitman Maurice B. Ross ‘24
3040 Udal Street, San Diego 6, Calif.
Secretary Frank John Dore, Jr. ‘45
Consolidated Vultee Aircraft Corp.
Herman S. Englander ‘39

Progrem Chairman
U. 5 Navy Elecironics Laberatory

7«%‘%0 //‘/w‘u OF PASADENA

455 ‘EL DORADO, PASADENA 5, CALIFORNIA

Caltech Alumni Association

ANNUAL FAMILY PICNIC

Saturday, June 25
Marineland of the Pacific — Palos Verdes

SMITH-EMERY COMPANY

since 1910

Chemists-Engineers
Chemical and Physical Testing Laboratories

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

FACULTY MEMBERS ONLY . . .
Up to 30% off on auto insurance

We can obtain insurance at preferred rates in large
nation-wide company. Standard provisions in policy.

F. G. JOHNS-—IMPERIAL INDUSTRIES
415 McGroarty Si., San Gabriel

CUmberland 3-2174

C. E. P. Jeltreys.
Ph.D. 31

Technical Director

T TRUESDAIL

=~ LABORATORIES, INC.

Research - Consvultotion - Analyses - Testing

® & ¥
CHEMISTS - BACTERIOLOGISTS + ENGINEERS

Write for Brochure » 4101
Los Angeles 65, California »

St Charter ‘Member
roa Street ACIL

ito} 4148
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E&S SCIENCE WRITING CONTEST

for undergraduates & graduate students

$100 first prize

Closing date extended to July 1, 1955.
For {further details contact E&S office.

$50 second prize
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To build it No question about it : It’s as simple as this:

Every woman wants an all-electric You can put the homes you build in the
kitchen, these days. She knows it's “most wanted” class by building in the
a cleaner, cooler, easier and more “most wanted” feature: all-electric
pleasant place in which to work, kitchens. Further information and
. build it It'’s what she’s looking for when assistance with your building plans are
she looks at a new home. « available without cost or obligation

all-electric! iy s through vour local Edison office.
—"'—‘5—‘"1? S

Homes with
all-electric kitchens
are more livable,
more lendable,

more salable

SOUTHERN CALIFORNIA EDISON COMPANY

CRESCENT

IMPERIAL NEOPRENE PORTABLE CABLES

SH-D. 5000 Volt Trailing: Cable

These cables are made for services up to and including 5000 volts and are
recommended for use where a tough, flexible cable is required for transmitting power
to movable electric equipment such as shovels, dredges and cranes. They also are use-
ful where a portable cable is desired for temporary or emergency transmission of
power such as during construction work.

CRESCENT INSULATED WIRE & CABLE CO.
TRENTON, NEW JERSEY
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The time was
never more
opporune than now
for becoming
associated with the
field of advanced
electronics,

Because of military
emphasis this is

the most rapidly
growing and
promising sphere
of endeavor

for the young
electrical engineer

or physicist.

28

ELECTRICAL
ENGINEERS

or

PHYSICS
GRADUATES

with experience int

RADAR

or

ELECTRONICS

or those desiring 1o enter

these areas. ..

Since 1948 Hughes Research and
Development Laboratories have been
engaged in an-expanding :program
for design, development and manu-
facture of highly complex radar fire
control systems for tighter and mter-
ceptor aircratt. This requires Haghes
technical advisors in the field to
Serve companics and milicary agen-
cies employing the equipment.

As one of these ficld engineers
you will become familiar with the
entire systems involved, including
the most advanced -electronic com-
puters. With this advantage you
will ‘be ideally situated to broaden
your experience and learning more
quickly for futurc application to
advanced clectronics activity.

Positions are available m the con-
tinental United States for married
and single men under 35 vears of
:lgc. OVCTSCaS aSSignnlcnts arc OPCn
to single men only.

Hughes Field Engineer
William H. Scoil instructs
Air Force personnel in
eonnection with Hughes
eqguipment,

Scientific
and
Engineering

Staff
HUGHES

RESEARCH

AND
CEVELOPMENT
LABORATORIES

Culver City,
Los Angeles
County,
California

Assurance is required that
relocation of the apoplicant
will noi cause disruption of
an urgent military project.

PERSONALS

1920
George O. Suman, who has spent many
years with the Tide Water Associated Oil
Company, was appointed general superin-
tendent of their coastal district last July,
with headquarters in Ventura, California.
“I find the people and the climate most
agreeahle,” George writes, “And since
coming to Ventura have a new wife, Sally.
Also hecame a member of the Satroy
Country Club and am busy chasing the
elusive golf ball at times.”
1925
Neale D. Smith has been living in Santa
Rosa, California, for the last year and a
half, and is employed as county adminis-
trator of Sonoma County. Neale remarks
that his three grandchildren make him
aware of just how quickly time passes by.
1926
Robert Burt, PhD, and his wife Eleanor,
have been traveling for the past year—
first through Australia and New Zealand,
and now in Europe. “ ... We followed
spring south 3,000 miles in November from
:the Great Barrier Reef of Northern Aus-
tralia to the southern tip of Tasmania,”
Bob writes. “For three months we explored
New Zealand, 5.000 miles in our Holden
car. First, the North Tsland with its famed
Bay of Islands . .. jungles of tree ferns and
giant Kauri treees, said to be older and
larger than our Sequoias; Auckland . . .
and the unique thermal region of Rotura.
“Flying back to Australia we boarded
the SS Orsova for Europe on March l4th.
After a day of sunshine in Naples, we dis-
embarked at Marseilles for six weeks on
the Riviera.”
1928
Edward E. Tuttle has been elected a
director of the Hycon Manutacturing Com-
pany of Pasadena. Ed, who is a partner in
the Los Angeles law firm of Tuttle, Tuttle
and Taylor, is the legal counsel for Hycon.
He is also executive vice president of the
Essick  Manufacturing Company, which
makes construction equipment and vapor
air conditioners.

1933
Robert R. Mead was recently appointed

district manager for the Ethyl Corporation,
with headquarters in Dayton, Ohio.
1939
Ronald Connelly, who is living in San
Francisco, writes: “I have been in the Bay
Area for so long now (15 years) that 1
feel as though 1 were a mative. The last
10 years have been occupied with work at
the San Francisco Naval Shipyard as super-
visor in electronics design. A haby girl
born March 11th has pushed other activi-
ties such as house-building and square
dancing to a very low priority for my
wife, Barbara, and me.”

ENGINEERING AND SCIENCE



... PACKAGE PRINTING

HOW
HERCULES |
HELPS...

w

4 “PLASTIC” INK with the necessary flexibility, hardness, and marproofness for printing

on packaging films such as Saran and Mylar, is made possible by the use of Hercules®
nitrocellulose as the film-former. Excellent adhesion is secured by plasticizing with Abitol®
(Hercules Hydroabietyl Alcohol) and Hercules Synthetics B21 resin.

KEEP RECORDS STRAIGHT

4 FINGERTIP' CONTROL of fingerprint cards and other records is provided by
modern automatic filing equipment. These record cards must be capable of
being written on with pen and ink and must be protected from permanent
damage in the event of accidental wetting. These necessary requirements
are obtained through the use of Hercules Pexol® in sizing the paper.

HERCULES

34

4 A PLAYFUL DEMONSTRATION of the exceptional film.
forming properties of Hercules® CMC is provided by
these soap bubbles. In industry, CMC has proved its
value as a general-purpose, water-soluble film-former,
adhesive, water binder, and suspending agent.

HERCULES POWDER COMPANY

INLORPORATED

Wilmington 99, Delaware. Sales Offices in' Principal Cities

SYNTHETIC RESINS,. CELLULOSE PRODUCTS, CHEMICAL COTTON; TERPENE CHEMICALS,
ROSIN: AND: ROSIN: DERIVATIVES, CHLORINATED: PRODUCTS, EXPLOSIVES, AND: OTHER: o~»

CHEMICAL MATERIALS FOR INDUSTRY CHEMICAL PROCESSING: MATERIALS

JUNE, 1955
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SUCCESSFUL DESIGNS
MUST FIRST BE
LOW IN COST

“The first demand on every design is
low cost to meet price competition,
‘Therefore, as a product engineer you
must be sure your designs are eco-
nomical 10 ‘manufacture and use the
fewest pounds of the lowest cost ma-
terials that will do the job.

Study the ‘facts in the above chart.
‘They show you how drastic savings
in:materials can help you cutthe costs
of manufacturing machineryupto 50%.

Here is a machine part. . . asteady
rest. for a2 ‘machine tool. By using
welded steel construction,the design-
erhas cut down weight, yet has:made
the component stronger and :more
rigid to build accurate alignment,
“The cost of producing the welded
steel steady rest is 36% less.

Present Steel Design
of steady rest

Original Design
of steady rest
Data -on Designing for Steel is

available in Engineering Bulletin
and Handbooks by writing

THE LINCOLN ELECTRIC COMPANY

Cleveland 17, Ohico
‘The World’s Largest Manufacturer
of Avc Welding Equipment
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1940
John C. Kupfer writes from Claremont,
Calif., that he is planning to leave the
U. S. Geologiral Survey this summer to
teach geology at Louisiana State. John
and his wife now have two children—their
new boy having arrived last February.

1941
Dr. Harold K. Fink, MS, a psychoanalyst
in’ private practice, has a new book, Long
Journey (Julian Press)—the true story of
a:trouhled voung man’s psychoanalysis.
Last year Dr. Fink published another book,
Mind and Performance, a comparative
stundy of learning of mammals, birds and
reptiles. ‘He *has been in private practice
since 1945, and presently conducts classes
tor executives in industry at the Brooks
Psvchological Institute.
1942
Pichel W. Pichel has joined Solar Air-
craft as an -experimental engineer. Before
joining Solar, he had been with the Aero-
jet-General Corporation in Azusa tor more
than six years, and had served as praject
engineer for the past three vyears, The
Pichels have a daughter, Robin, 10, and
live in Rancho Santa Fe, California.

Peter L. Nichols, Jr., PhD, is now a
section chief at Caltech’s Jet Propulsion
Lab. Peter is in charge of a newly created
section devoted to “Solid Propellant Chem-
istry.” He has been at JPL since 1950,

1943

William H. Halpenny and John A. Zivic,
‘44, were tecently appointed project engi-
neers for the Hunter Engineering Company
of Riverside, For Bill this
means a return to his home town, as he
went to school in Riverside. Before joining
Hunter he was project engineer for the
Fluor Corporation of Pasadena, and had
to do quite a bit of traveling. Last year
he spent several months each in Alaska,
South America, and Canada.

John has been with the Naval Ordnance
Test Station at Inyokern, California, ever
since his release from the Navy, where
he held the rank of lieutenant commander.

1944 )

Ruben F. Mettler, MS °47, PhD 49, was
married early in May to Donna Jean Smith
of National City, California, and they
are now living in Brentwood. Ruben joined
the Ramo-Wooldridge Corporation of Los
Angeles last March as director of Ad-

California.

Career Opportunities

§ 4

® AERONAUTICAL ENGINEERS
ENGINEERS
® MECHANICAL ENGINEERS

® ELECTRICAL

Stanley Aviation offers outstanding men
in thesc fields a golden opportunity to
join one of America’s leading young

aviation research ‘and development com-

panies.

LOCATE BUFFALO, 'N. Y. OR DENVER, COLO

Look to the future . . . today! Contact
Aviation

Personnel Director,
Corp., Buffalo 25 or Denver 8.

AVIATION CORP

BUFFALO, N. Y.

Stanley

DENVER, COLO.
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vanced Systems Planning and director of
the Systems Engineering Staff.
1946

Richard Lugerstrom is working for his
PhD in electrical engineering at Stanford,
and if all goes as planned he will be re-
ceiving the degree this year. Dick and his
wife Bobbie have a two-year-old son, Jef-
frey, and are expecting another family
addition in November.

1947

Roderick K. Clayton, PhD, will be
spending the summer at the Marine Biolog-
ical Laboratory at Woods Hole, Massachu-
setts, studying on a Lalor Fellowship.

1949

William N. Harris just received his com-
mission as an Ensign in the U. S. Navy
at the Newport, R.I, Officer’s Candidate
School. Bill will now be serving three
years in the Civil Engineers Corps, start-
ing with two months of school at Port
Hueneme, California.

Kenneth W. Gardiner received his MS
from MIT last year, and is now working
for the Stanford Research Institute of
Menlo Park, California. Ken was married
in July, 1953, and now he and his wife
have a nine-months-old daughter.

Hardy C. Martel and his wife Jean be-
came parents for the first time when Jef-
frey Charles was born May 9. Hardy is
an instructor in Electrical Engineering
here at Caltech.

1950

Edward M. MacKevett, MS, writes:
“Since leaving Caltech I've been employed
as a geologist with the Mineral Deposits
Branch of the U. S. Geological Survey. The
past few years I've worked mainly in Inyo
County, California, principally in the
Darwin Quadrangle. This summer I'm
scheduled to map in the southern Sierra
Nevada. My wife and 1 are living in San
Jose and have a daughter, Patricia Ann,
2 years plus.”

Edsel A. Worrell is now working for
the Westinghouse FElectronics Division at
Baltimore, Maryland. He was married last
April to Louise Neuhaus in Baltimore.

1951
Richard Brewer was employed as a pro-
pellant chemist at Aerojet right after

graduation, and he stayed with them until
1953, when he decided to work on his
doctorate at the University of California
in Berkeley. Right now all Dick’s plans
have been interrupted by a rwo-vear hitch
in the Army.

William Roberts, MS, and his wife
Lorraine, report the birth of “Our First
Little Rockhound”—-son Randolph, who
arrived in February. r

1952

Donald Stewart, MS °53, is on military
leave from Standard Qil of California in
San Francisco, where he was emploved in

JUNE, 1955

the engineering department. Don’s going
to be in the Army until July, 1956, but
what with a 40:hour week, off-quarters
living, and allowances, he says the Army
is almost bearable. He’s serving with: the
Headquarters Material Command in Baiti-
more.
1953

Duane Marshall is living in- Menlo Park,
California, and writes: “Same job at Hew-
lett Packard. Going to Stanford part time

. get MS in June: No school plans for
next year. April 13, ’55, we had a boy,
named Lance. Other two children, Scott, 3,
and Dana, 2, are doing fine.

“Bought a house in Los Trancos Woods

4 genuine community: of civilized,

moonshine mountaineers. Have long since
sold my assorted motorcycles, but am still
sticking to old cars for awhile. During the
summer | bicycle the 9.1 miles to work.

“Recently I was thrown off the bike on
a bad road and bridge—broke my arm and
still have it in a cast. Just:got my foot
out of a cast—had some missing ligaments
repiaced in my ankle.”

John Wilson. came back to visit the
Caltech geology department a few months

ago, and reported that he had just com-
pleted his requirements for an. MS in
geology at Kansas University. He now
plans te work as an independent consult-
ing geologist in the vicinity of Fremont
County, Wyoming.

1954

Francis W. Jovee is. returning to Los
Angeles this month to begin working for
Dames. & Moore, right after he receives
his. MS' from the Harvard Grad School.
Francis. and his wife have two boys, the
voungest born a week after he graduated
from Tech. ™I have been seeing many Tech
men: at Harvard,” Francis writes, “About
10 people of the class of ‘54 are here, plus
others {rom: earlier classes.”

Gordon Zentner sends in. the following:
“Working for Shell Oil Company, present-
ly in Bakersfield. California. Have been in
Nevada, Utah, Arizona in the past two
months. Was in Ventura, California, last
winter with: J. T. Billings, Hans Mol, Bruce
W atkins, Bob Olson, (all class of '54),
and. Leon. Michaelson, Pat Fazio.and Wahi
Ghauri, (all class of ’53). To be married
to- Elizabeth. Walker of Glendalé on June
26th.”

wrabilify...
A Key to K &E Leadership

Draftsmen work on hard surfaces nowa-
days — glass cloth, plastics, even metals,
Ordinary ruling pens can’t take it. K&Ehas
solved that proi em with the Paragon®Red
Tip-— the: only pen made with tungsten
carbide points, so durable that they hardly
ever need sharpening. The Paragon name
is the recognized: ““first’ in drawing instru-
ments, Durability is one of the keys to
K&E leadership in drafting, reproduction,
surveying and. optical tooling equipment
and materials, in slide rules and measuring
tapes,

KEUFFEL & ESSER CO.
Mew York [ Hoboker, M. J.
Chicago: » St Louis » Detrolt
Son Francisca o Les Angeler » Mentreal
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This picture
shows how RCA
helps small
manufacturers
grow

Today the inter-dependence between
manufacturer and supplier is stronger
than ever in the history of American
business. For in the challenging new
age of electronics, hundreds upon hun-
dreds of component parts are needed
in the manufacture of new products.

For example, the superb new RCA
Victor 21-inch.color TV set shown here
contains 2,070 parts. These are made
by 600 different suppliers, most of
whom are small businesses.

Indeed, more than three-quarters of
all RCA suppliers are small business
firms that receive mearly one-half of
RCA’s purchasing dollars. They, in
turn, have their suppliers of raw mate-
rials. Thus through a long line of co-
operative effort, employment is pro-
vided for countless people in many
fields—and an entire economy benefits.

RCA salutes its full roster of 7,500
suppliers, located in 43 states, for their
inventiveness and resourcefulness that
contribute so much to the quality
and performance of its products. With
these firms at our side, RCA continues
to march forward, creating new and bet-
ter ““Electronics for Living’’—electron-
ics that make life easier, safer, happier.

WHERE TO, MR. ENGINEER?

RCA offers careers in research, de-
velopment, design, and manufactur-
ing for engineers with Bachelor or
advanced degrees in E.E., M.E. or
Physics. For full information, write
to: Mr. Robert Haklisch, Manager,
College Relations, Radio Corporation .
of America, Camden 2, N. J.

RADIO CORPORATION OF AMERICA

ELECTRONICS FOR LIVING
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Westbound Rio Grande freight in Ruby Canyon of Colorado- River.

The freight rolls away an hour sooner
because plhotography culs yard bookkecping

The Denver and Rio Grande Western
Railroad microfilms its waybills in
minutes, cuts running schedules,
saves costs in train idling time.

You don’t find a Rio Grande freight idling at the
terminal while waybills are copied by hand. In-
stead, Recordak Microfilming copies them. Then
they’re put aboard and the train is off in just
about one-fifth the time it used to take, thus sav-
ing hours of valuable crew and train time. Then
the wheel reports are made up from the films and
teletyped ahead.

Railroading is but one of over a hundred types of
businesses now saving money, time and space with

microfilming. It is one of the fast growing and widely
used ways photography works for industry.

Small businesses and large are finding that photog-
raphy helps in simplifying routine procedures, in
product design, in personnel relations. [t improves
production, saves time and cuts costs.

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

Eastman Kodak Company, Rochester 4, N.Y.



Pasadena, Calif.

AiResearch is locking for ycur
kind of engineer.

At AiResearch, we operate
on the very frontier of present
scientific knowledge. Through
the years, we have made a prac-
tice of anticipating the trend of
modern engineering and being
ready with the answers.

A typical example of progress
is our activity in the rapidly
expanding field of small turbo-
machinery. AiResearch pio-
neered small turbines and now
has more experience in their
design, development and manu-
facture than all other companies
combined. We have also led the
way in the development of air-
craft pressurization and air-
conditioning and of pneumatic,
electronic, and heat transfer sys-
tems. All of America’s modern
aircraft contain AiResearch
equipment. We lead and intend
to increase that leadership.

That’s why we need creative
engineers . .. and appreciate
them. You who qualify for an
AiResearch position will receive
stimulating assignments, utilize
some of the finest research facili-
ties in the country and be well
rewarded financially.

THE GCGARRETY) CORPORMATICON

AiResearch Manufacturing Divisions

Designers and manufacturers of aircraft components: REFRIGERATION SYsTEMS

CABIN AIR COMPRESSORS + TURBINE MOTORS *

TEST OF TIME passed by small gas turbines at AiResearch, with
proved performance in the field. AiResearch has developed
and produced more small gas turbines than any other company
in the world.

Premium positions are now
open for mechanical engineers
...electrical engineers. .. physi-
cists...specialists in engineering
mechanics. .. specialists in aero-
dynamics...electronics engi-
neers...aeronautical engineers.

Write to Mr. Wayne Clifford,
AiResearch Manufacturing Com-
pany, 9851°S. Sepulveda Blvd.,
Los Angeles 45, California. Indi-
cate your preference as to loca-
tion between Los Angeles and
Phoenix.

Los Angeles 45, California « Phoenix, Arizona

GAS TURBINE ENGINES °+ CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT «

ELECTRO-MECHANICAL EQUIPMENT « ELECTRONIC COMPUTERS ARD CONTROLS

PNEUMATIC VALVES AND CONTROLS * TEMPERATURE CONTROLS



