D
[N
2h
3
K
3
=
BV
d
=

s
s
Im.

@
=
it
O

i)
=
~

APRIL/1953




Tight rems i the stratosphere

For vrars the performance of bombers
and fighter planes at high altitudes has
been seriously handicapped by “mushy”
controls due to slackness in the cables.

That’s because, when flving in the
earth’s upper atmosphere where it’s
sometimes as cold as minus 70°F., the
aluminum airframe contracts much
more than the carbon steel control
cables. To take up the slack, all sorts
of compensating devices were utilized.
They were expensive. Were costly to
maintain. They added cumbersome
weight. Created potential lags in con-
trol response.

Now this problem has been solved.
By the logical step of basically improv-
ing the control cable itself . . . by de-
veloping a steel cable that would con-
tract and expand at practically the
same rate as the plane’s aluminum

frame. It took fifteen years to do it but
it was worth the time and cost. We
called this improved cable, HYCO-
SPAN*.

HYCO-SPAN Aircraft Cable, with a
coefficient of expansion 509 higher
than high carbon steel, and 33 1
than stainless steel, comes closest of any
steel cable to matching the expansion
and contraction of 24 ST aluminum
alloy air frames.

Fven without temperature compen-
sating devices, HYCO-SPAN provides
positive, responsive control that won’t
loosen or tighten up, that will remain
free of lag and mushiness, and that
prevents the development of plane flut-
ter—no matter what the altitude, no
matter how big the plane or at what
speed the plane is flying.

In addition, HY CO-SPAN Cable, be-

ing non-magnetic, has no effect on sen-
sitive airborne electronic equipment.
Having the corrosion resistance of stain-
less steel, HYCO-SPAN stands up well
in service in any climate. Its low coeffi-
cient of friction permits lower tension
loads and improves stability.

HYCO-SPAN Cable is another example
of the many interesting products developed
and produced by United States Steel. If
you're interested in becoming a part of a
progressive organization after graduation,
why not look into the opportunities with
United States Steel? For more details, ask
your placement director or write for the
informative booklet, ‘“Paths of Opportun-
ity.”” United States Steel Corporation, Room
2810-8, 525 William Penn Place,
Pittsburgh 30, Pa.

*Short for “high coefficient
of expansion.” 3-696




“True-or-False” Quiz on Business

Question

What Most
People Believe

The Fact

How big are corpora-
tions’ profits?

25% (or 25¢ out of each
$1 of sales).

7%. In most years actually less than
7 cents of each sales dollar.

Who gets the largest
share of the income of
corporations?

Most people say the
owners do.

Actually the workers—they get 86%%.

Does war increase
corporation profits?

Many people think so.

The facts are—INO. Compared to a
good peace year, corporation profits
on the sales dollar went down from
6.4¢ to 4.3¢ -in the last war.

Do machines put men
out of work?

Most people say yes.

NO. In the automobile industry, for
example, one man and a machine
do the former work of 5 men, yet
20 times as many men are employed.
Machines well used reduce costs and
prices which broadens markets and
so provides more jobs.

Do top executives make
too much?

Too many workers:

think, “If their salaries
were divided among
workers, our wages
could be much higher.”

If all the salaries of the three top
men in the country’s biggest com-
pany were divided among that com-
pany’s workers, it would take each
worker in that company about three
weeks to buy one pack of cigarettes
with his increase.

Should taxes on corpo-
rations be increased?

“Yes,” say many. “Soak
the rich.”

Truth is that high taxes already take
so much money which should be
spent in keeping machines modern,
that 43% of America’s machines are
too old to protect tomorrow’s jobs.

WARNER

So much falsehood has been spread about business by communists

that workers in their own interest should promote the truth. The

best interest of workers, business and all the people is the same. -
* * *

Warner & Swasey is a group of men who work hard, respect each other, and

enjoy the satisfaction of group accomplishment. If that sort of life appeals to you,

write Charles Ufford for employment opportunities here.

&
SWASEY

Cleveland

PRECISION
MACHINERY
SINCE 1880

YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION EQUIPMENT
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O,O/J ortunity

knocks on many doors

HOWEVER lofty your ambition, or specialized
your technical training, you’ll find opportu-
nity behind a great many doors at General Motors.

There are good reasons why.

Our products range from automobiles and trucks
to refrigerators and Diesel engines. In addition,
as a leading defense contractor, GM makes every-
thing from shells, bombsights and range finders
to tanks and jet and Turbo-Prop engines.

Naturally, this diverse activity calls for a varied
array of engineering talents--mechanical, electri-
cal, chemical, metallurgical and industrial. And it
calls for all the imagination and ingenuity a young
engineer can supply.

Moreover, the environment at General Motors is
especially conducive to advancement and success.
For all work is decentralized among GM’s 33
manufacturing divisions, its 111 plants in 55
towns and cities throughout the country. And
although each division operates as an independent
unit with its own engineering department, each
can draw upon the resources of GM’s central
research and engineering laboratories.

Thus is combined the friendly, intimate atmos-
phere of a small organization with the scope,
facilities—and opportunities—of a large one.

So a young engineer, who has what it takes, can
take what General Motors has—and fashion a note-
worthy career for himself in his chosen field. Many
engineering graduates now in top jobs at GM can
vouch for that.

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.

GM positions now available
in these fields:

ELECTRICAL ENGINEERING
METALLURGICAL ENGINEERING INDUSTRIAL ENGINEERING

BUSINESS ADMINISTRATION
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ENGINEERING | AND SCIENCE

IN THIS ISSUE

The Caltech student (sample shown
on cover) comes up for discussion on
page 20 this month, in an article
called “The Caltech Student—His Apti-
tudes and Limitations,” The author of
the article, Hunter Mead, is Professor
of Philosophy and Psychology at Cal-
tech, and has had some six vears’ ex-
perience in observing the aptitudes and
limitations of students around these
parts. Though Dr. Mead is the first to
admit that his analysis may be a mi-
nority report. he is nevertheless ready
to defend it against all comers. Com-
plaints may be addressed directly to
Dr. Mead or to this publication; we'll
print all printable commenis in our
letters column.

The statement on Communism and the
colleges on page 10 is the result of
six-months” work by a five-man commit-
tee of the Association of American Uni-
versities, representing 37 U.S. and
Canadian colleges and universities—
including Caltech. As the first compre-
hensive statement on this vital and
ticklish sulyject, it should be of interest
to anyone interested in the futare of
our colleges.
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BOOKS

ELIZABETHAN POETRY: A Study in
Conventions,Meaning,and Expression
by Hallett Smith

Harvard University Press, 1952

Reviewed by Charles M. Coffin
Ford Foundation Fellow,
Huntington Library

I¥ Havier Smita were not a mem-
ber of the faculty of the California
Institute of Technology, his book
Elizabethan Poetry possibly would
go unnoticed in Engineering and Sci-
ence. But Hallett Smith is a member
of that faculty, and there is the big,
important fact. In ordinary compar-
ative terms, it means that a professor
of English in a great technical insti-
tution easily competes for distinction
with the scholars in the graduate
schools of letters wherever they
may be.

Of more immediate and local con-
cern, where comparison is inept, it
means that the California Institute of
Technology encourages and promotes
the excellence of mind, also where-

ever that may be, and provides bril-
liant instruction in a many-dimen-
sioned experience—as, for example,
the dimension which words in their
richest complication give to experi-
ence, as well as the dimension given
by “number,” employed in all of its
imaginative and practical ways. The
situation is notable. Tt is a right
cause for pride, and for considerably
more.

Elizabethan Poetry, as the author
notes, is not a history of the poetry
of late sixteenth-century England
{though it goes a long way towards
satisfying our need for such a his-
tory), but a “historical study.” at-
tempting to elucidate “the nature of
the creative process” working in this
period. “To understand the creative
process,” he goes on, “you must have
before your eyes the things created.”
This is unimpeachable doctrine
wherever the mind is acting—per-
haps more steadlly honored by the
men of science than by hterary
scholars, though it is applicable to

50,000 r.p.m.
and not a tremor!

You can put your thumbnail against
high speed machine tool shafts
supported by Fafnir Super-Precision
Ball Bearings and not feel vibration.
Such smoothness of operation assures
extremely accurate, fast work and
prolonged life of parts.

The achievement of such results
takes more than skill and care in the
manufacture of ball bearings . .. it
takes an “attitude and aptitude” for
approaching bearing problems from the
customer’s viewpoint . . . gained from
experience in not one or two but :zll
industries. The Fafnir .
Bearing Company, /£
New Britain, Conn,

Fafnir Super-Precision
Duplex Type Ball Bearing

FAFNIR

BALL BEARINGS

oS
MOST COMPLETE é) LINE IN AMERICA
<4

the one as to the other, and through-
out his book Professor Smith has
stuck to the application.

The “things created” in words in
late Elizabethan England are not
exactly countless, but they are un-
countable, and their variety is a
function of their multiplicity. In our
civilization, it is the period of great-
est verbal excitement, comparable
only, as Matthew Arnold thought, to
the age of Sophocles and Pindar. The
ages are different, however, in this
one fact, at least: the fifth century
B.C. had no printing presses; the
Elizabethans were great printers, and
they have left Bodleians, British Mu-
seums, Folgers, and Huntingtons of
testimony to the baflling enormous-
ness of their achievement.

The value of the totality

Yet Professor Smith is neither baf-
fled by this enormousness, nor baf-
fling to his readers as he gracefully
comments upon literally hundreds of
poems (exclusive of the dramatic
work), ranging from the brevity of
epigram and song to the more than
30,000 lines of Spenser’s Faerie
Queene. He paraphrases, analyzes,
and relates many particular texts:
and he is able to name the value of
the totality. In short, he sees both
the trees and the forest. Further, he
reckons with much of the medieval,
classical and continental renaissance
literature which prepared the way
for the Elizabethan expression; and
he takes into critical account the
context subsequently accumulating
from the scholars who have written
in many languages about this period.

Precisely how Professor Smith
manages his materials, to get them
before us in a way where we can see
them for what they are worth and as
evidence of the vast creative energy
of the period, is, in my judgment,
even more noteworthy than his bibli-
ography. He gives us much more
than skilful classification of items,
though the divisions he uses, of “pas-
toral,” “Ovidian verse.” “the son-
net,” “satire,” and “heroic poetry,”
may seem iuperﬁmallv to be little
more than a concession to the cus-
tomarily recognized generic group-
ings. The genres, after all, do exist
and are not to be put by; but it is in
the treatment of the constituent
poems in a way to show' how they
exhibit the primary configurations of
the sensibility of the Elizabethan Age
that he is remarkably important.

As to the “configurations of sensi-

CONTINUED ON PAGE 48



A MESSAGE TO
COLLEGE ENGINEERING
STUDENTS

from A. C. Monteith, Vice President
in Charge of Engineering and Research,
Westinghouse Electric Corporation

There’s room to grow at Westinghouse
g g

It’s natural that you sometimes wonder about the
“elbow room” in the field of engineering. Even though
the past half century has witnessed great technological
developments, they are only a prelude to the things to
come. We have barely scratched the surface in the
fields of engineering development and research. And
that, most certainly for you, should mean there is
room to grow.

But first you must find the right starting point—a
company which will give you the opportunity you want
in your career. Westinghouse offers you this kind of

you cAN BE SURE...IFITS

VVestinghouse

opportunity, for it is a growing company in a dynamic
field. Energy is our business. Here at Westinghouse, well
planned orientation and training, continued education,
position rotation, and management development are all
offered to provide you a favorable climate in which
to grow.

To those who are prepared and willing—whether
inclined toward research, engineering, manufacturing or
sales—opportunities with Westinghouse are limitless.

G-10252
For information on career oppor-
tunities at Westinghouse, consult
Placement Officer of your Uni-
versity, or, send for our 34-page
book, Finding Your Place in Industry.
Write:
Mr. S. H. Harrison
District Educational Co-ordinator
Westinghouse Electric Corporation
410 Bush Street
San Francisco 8, California




Assignment: Accuracy
So]ution: Subminiaturization

Sylvania-Engineered, Capsule-Sized
Radio Tubes Add Deadly Electronic
Accuracy to Gun Fire

“Needed: a high-performance radio tube—
rugged enough to meet battle conditions
— small enough for compact military
equipment.”

A tough job? — YES. But typical of
Sylvania’s advanced, vital engineering

assignments whose solutions unlock doors
to the future.

Typical Sylvania subminiature tube 114” long,
pencil thin—heart of vital electronic equipment.

Finding answers to such problems is the
basis of Sylvania’s continuing growth and

leadership. If that’s the kind of engineering /
you’re looking for—we’re looking for you!
For information on Sylvania’s program for
graduating engineers—see your Placement

office today—or write Supervisor of Tech-
nical Employment e Sylvania Electric Products, Inc.. 1740 Broadway, New York 19, N.Y.

LIGHTING o RADIO « ELECTRONICS « TELEVISION




This Sperry engineer is applying the fundamentals of hydraulics to determine
oil flow characteristics at high pressure. Here he introduces nitrogen to the
hydraulic fluid in a complex valve to make flow patterns visible for study.

There’s Job Diversity
at Sperry

Right now there are
openings for. ..

e Aeronautical engineers

In each field you work with leaders on
interesting projects vital to the nation’s
well-being—long-range projects with a
future — projects that call for originality
and fresh thinking.

e Electrical engineers
e Electronic engineers
You share in Sperry’s prestige

You'll be proud to say you’re a Sperry
Engineer. Because, as a member of the
engineering staff, you’ll share in a forty-
year reputation for leadership. Today
Sperry is the acknowledged leader in the
field of automatic controls for navigation.
From Sperry’s work in gyroscopics and
electronics have come the Gyropilot*
flight controller, Zero Reader* flight direc-

® Mechanical engineers
e Physicists
® Technical writers

# Field engineers for applied
engineering

I I I RN N N N S R R S I S AT

DiIVISION OF THE SPERRY CORPORATION

HRY GYROSCOPE COMPANY

FOR THE GRADUATE ENGINEER!

tor, Microline* test equipment, radar,
servomechanisms, computing mechanisms,
and communications equipment.

Attractive locations

Long Island — A pleasant suburban atmos-
phere convenient to New York. Modern
plant. Well-equipped laboratories. Excel-
lent working facilities.

In the Field —There are excellent applied
engineering opportunities in various sec-
tions of the United States and abroad.

Good working conditions

The way is clear for steady advancement.

You are encouraged to continue your edu-

cation while you earn. And liberal employee

benefits are provided for all.

Check your placement office for dates when

Sperry representatives will visit your school

.«.OF write Sperry employment section 1 A 5.
=T, M. REG. U.S. PAT. OFF.

GREAT NECK, NEW YORK ¢« CLEVELAND » NEW ORLEANS » BROOKLYN « LOS ANGELES « SAN FRANCISCO « SEATTLE
{N CANADA ¢ SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL., OUEBEC
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How would you like to make history?

The men who designed the F-86D Sabre Jets you see above made history. And so did the
North American engineers who designed and developed the leading planes of World War II—
the B-25 Mitchell and F-51 Mustang—and the other advanced planes in the Sabre Jet series.
For 24 years North American engineers have been making history, because North American
thinks in terms of the future. That’s why North American always has career opportunities for
young engineers who do fresh thinking, for young engineers with new ideas.

Today, North American engineers are making history in exciting new fields, including
aircraft, guided missiles, jet engines, rocket development and research, electronics, atomic
energy. Why not consider joining them when you complete your engineering training? In the
meantime, feel free to write for any information you might want concerning a career in the
aircraft industry.

Write D. R. Zook, Employment Director, 5701 W. Imperial Highway, Los Angeles

NORTH AMERICAN AVIATION, INC.

LOS ANGELES, CALIFORNIA » COLUMBUS, OHIO

8 NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD



A MILLION TONS A YEAR...

That’s America’s production of nails . . . in an almost
endless variety of types and sizes.

Today, a nail machine makes hundreds of accu-
rately pointed and headed nails per minute . . . more
than a week’s production for a Colonial family in the
days when crude iron nails were hammered out by
hand.

WHAT MADE IT POSSIBLE?...

Modern metallurgy and manufacturing techniques
are responsible for America’s tremendous yearly pro-
duction of nails. Today’s steel nails are far tougher
and more economical than their Colonial counter-
part. New functional designs and special finishes have
been created . . . other metals put to use. And re-
search now promises nails with even greater holding
power.

AMERICA WORKS THAT WAY...

Progress and growth demand u ceaseless search for
new ways to improve product quality . . . to extend
utility . . . to increase output . . . to lower costs. That
is why management relies on the constant flow of
information available through America’s all-seeing,
all-hearing and reporting Inter-Communications
System.

McGRAW=-HILL PUBLISHING COMPANY, INC.

QBp 330 WEST 42nd STREET, NEW YORK 36, N.Y. @
KEADOGUDARTERS FOR BUSINESS

THE AMERICAN INTER-COM SYSTEM...

Complete communication is the function, the unique
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, design better, manufacture better,
research better, sell better, buy better.

COMMUNICATION IS OUR BUSINESS...

The McGraw-Hill publications are a part of this
American Inter-Communications System.

As publishers, we know the consuming insistence
of editors on analyzing, interpreting and reporting

‘worthwhile ideas. We know that businessmen, in

order to keep abreast of their jobs, subscribe to—pay
for—MecGraw-Hill magazines edited for their specific
business interest . .. for the editorial pages tell
“how”” and the advertising pages tell “with what.”

A CAREER FOR YOU...

To a few 1953 engineering graduates, “McGraw-
Hill” will mean “writing’” as well as “‘reading.”

Spurred by experience on college magazines, or
broadened by work in industry, these men will join
those of earlier classes who are now McGraw-Hill
engineering editors.

If you are thinking their way, tell our Personnel
Relations Department (College Section)—now-—
about your qualifications for an editorial career.

LPETIRN
M GRAW-BIIL S

gg' FOR BUSINESS
B
RN 2y
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ENGINEERING AND SCIENCE

April, 1953

THE RIGHTS AND RESPUMIB‘ILITIES
OF UNIVERSITIES AND THEIR FACULTIES

A Statement on Communism and the Colleges

by the Association of American Universities

[For THREE HUNDRED years higher education has played
a leading role in the advancement of American civiliza-
tion. No country in history so early perceived the im-
portance of that role and none has derived such wide:
spread benefits from it. Colleges moved westward with
the frontier and carried with them the seeds of learning.
When the universily idea was transplanted from Europe,
it spread across the nation with extraordinary speed.

Today our universilies are standard bearers of our
whole system of education. They are the mainstays of
the professions. They are the prime source of our com-
petence in science and the arts. The names of their grad-
uates crowd the honor rolls of two world wars and of the
nation’s peacetime affairs. By every test of war and
peace they have proved themselves indispensable instru-
ments of cultural progress and national warfare.

In the United States there is a greater degree of equal-
ity of opportunity in higher education than anywhere else
in the world. A farger proportion of Americans study
in universities and colleges than any other people. These
universities have shown and continue Lo show greater
responsiveness to the needs of our society than theiv
Furopean counterparts. They have equipped our people
with the varied skills and sciences essential to the de-
velopment of a pioneer country. They have imparted
the shape and cohereuce of the American nation lo form-

less immigrant groups. American ideals have been
slrengthened. the great cultural tradition of the West has
been broadened, and enriched by their teaching and
example.

Modern knowledge of ourselves and of our universe
has been nurtured in the universities. The scientific,
technological, medical, and surgical advances of our
time were born in them, They have supplied intellectual
capital as essential to our society as financial capital is
to our industrial enterprise. They have more than justi-
fied the faith of the public in our distinctive system of
higher education. They have proved themselves dynamic
forces of American progress.

The nature of a university

A university is the institutional embodiment of an wrge
for knowledge that is basic in human nature and as old
as the human race. It is inherent in every individual,
The search thal it inspires is an’ individual affair. Men
vary in the inlensily of their passion for the search for
knowledge as well as in their competence to pursue it.
History therefore presents us with a series of scholarly
pioneers who advanced our knowledge from age to age
and increased our ability to discover new knowledge.
Great scholars and teachers drew students to them. and

11



in the Middle Ages a few such groups organized them-
selves into the first universities.

The modern university which evolved from these is
a unique type of organization. For many reasons it must
differ from a corporation created for the purpose of pro-
ducing a salable article for profit. lts internal structure,
procedures, and discipline are properly quite different
from those of business organizations. It is not so closely
integrated and there is no such hierarchy of authority
as is appropriate to a business concern; the permanent
members of a university are essentially equals.

An association of scholars

‘Like its medieval prolotype, the modern American
university is an association of individual scholars. Their
effectiveness, both as scholars and as teachers, requires
the capitalizing of their individual passion for knowledge
and their individual competence to pursue it and com-
municate it to others. They are united in loyalty to the
ideal of learning, to the moral code, to the country, and
to its form of government. They represent diversified
fields of knowledge, they express many points of view.
Even within the same department of instruction there
are not only specialists in various phases of the subject,
but men with widely differing interests and outlook.

Free enterprise is as essential to intellectual as to eco-
nomic progress. A university must therefore be hos-
pitable to an infinite variety of skills and viewpoints,
relying upon open competition among them as the surest
safeguard of truth. Its whole spirit requires investiga-
lion, criticism, and presentation of ideas in an atmos-
phere of freedom and mutual confidence. This is the
real meaning of “academic” freedom. It is essential to
the achievement of its ends that the faculty of a uni-
versity be guaranteed this freedom by its governing
board, and that the reasons for the guarantee be under-
stood by the public. To enjoin uniformity of outlook
upon a university faculty would put a stop to learning
at the source. To censor individual faculty members
would put a stop to learning at its outlet.

Scholarship and politics

For these reasons a university does not take an official
position of its own either on disputed questions of schol-
arship or on political questions or matters of public
policy. Tt refrains from so doing not only in its own
but in the public interest, to capitalize the search for
knowledge for the benefit of society, to give the individ-
nals pursuing that search the freest possible scope and
the - greatest possible encouragement in their efforts to
preserve the learning of the past and advance learning
in the preseut.

The scholar who pursues the search on these terms
does so at maximum advantage to society. So does the
student. To the scholar lie open new discoveries in the
whole field of knowledge, to his student the opportunity
of sharing in those discoveries and at the same time de-

12

veloping his powers of rational thought, intelligent
judgment, and an understanding use of acquired knowl-
edge. Thus essential gualities of learning are combined
with essential qualities of citizenship in a free society.

To fulfill their function the members of university fac-
ulties must continue to analyze, test, criticize, and re-
assess existing institutions and beliefs. approving when
the evidence supports them and disapproving when the
weight of evidence is on the other side. Such investiga-
tions cannot be confined to the physical world. The
acknowledged fact that moral, social, and political prog-
ress have not kept pace with mastery of the physical
world shows the need for more intensified research, fresh
insights, vigorous criticism, and invenliveness.

The scholar’s mission requires the study and examina-
tion of unpopular ideas, of ideas considered abhorrent
and even dangerous. For. just as in the case of deadly
disease or the military potential of an enemy, it is only
by intense study and research that the nature and extent
of the danger can be understood and defenses against it
perfected.

No time for timidity

Timidity must not lead the scholar to stand silent
when he ought to speak, particularly in the field of his
competence. In matters of conscience and when he has
truth to proclaim the scholar has no obligation to be
silent in the face of popular disapproval. Some of the
great passages in the history of truth have involved the
open challenge of popular prejudice in times of tension
such as those in which we live.

What applies to research applies equally to teaching.
So long as an instructor’s observations are scholarly and
germane to his subject, his freedom of expression in his
classroom should not be curbed. The university student
should be exposed to competing opinions and beliefs in
every field, so that he may learn to weigh them and gain
maturity of judgment. Honest and skillful exposition
of such opinions and beliefs is the duty of every instruc-
tor; and it is equally his privileze to express his own
critical opinion and the reasons for holding it. In teach-
ing, as in research, he is limited by the requirements of
citizenship, of professional competence and good taste.
Having met those standards, he is entitled to all the pro-
tection the full resources of the university can provide.

The universities’ commitments

Whatever criticism is occasioned by these practices,
the universities are committed to them by their very
nature. To curb them, in the hope of avoiding eriticism,
would mean distorting the true process of learning and
depriving society of its benefits, [t would invite the
fate of the German and ltalian universities under Fas-
cism and the Russian uuiversities under Communism.
It would deny our society one of its most fruitful sources
of strength and welfare and represent a sinister change
in our ideal of government.



“The A.A.U. report is a most important document, clarifying in
a thorough way the subject of academic freedom and responsibility,
and applying these concepts to the preesnt-day situation. The state-
ment makes it perfectly clear that academic freedom is not and never
was a shield for liars, traitors or conspirators. It is only a protection
for honest scholars who may hold unpopular opinions.”

—1L. A. DuBridge

Responsibilities of university faculties

We must recognize the fact that honest men hold
differing opinions. This fundamental truth underlies
the assertion and definition of individual rights and free-
dom in our Bill of Rights. How does it apply to
universities?

In the eyes of the law, the university scholar has no
more and no less freedom than his fellow citizens out-
side a university. Nonetheless, because of the vital im-
portance of the university to civilization, membership
in its society of scholars enhances the prestige of per-
sons admitted to its fellowship after probation and upon
the basis of achievement in research and teaching. The
university supplies a distinctive forum and, in so doing,
strengthens the scholar’s voice, When his opinions chal-
lenge existing orthodox points of view, his freedom may
be more in need of defense than that of men in other
professions. The guarantee of tenure to professors of
mature and proven scholarship is one such defense. As
in the case of judges, tenure protects the scholar against
undue economic or political pressures and ensures the
continuity of the scholarly process.

There is a line at which “freedom” or “privilege”
begins to be qualified by legal “duty” and “obligation.”
The determination of the line is the function of the
legislature and the courts. The ultimate interprelation
and application of the First and Fourteenth Amend-
ments are the function of the United States Supreme
Court; but every public official is bound by his oath of
office to respect and preserve the liberties guaranteed
therein, These are not to be determined arbitrarily or by
public outery.

The line thus drawn can be changed by legislative and
judicial action; it has varied in the past because of pre-
vailing anxieties as well as by reason of “clear and

present” danger. Its location iz subject to, and should
receive, criticism both popular and judicial. However
much the location of the line may be criticized, it can-
not be disregarded with impunity. Any member of a
university who crosses the duly established line is not
excused by the fact that he believes the line ill-drawn.
When the speech, writing, or other actions of a member
of a faculty exceed lawful lmits, he is subject to the
same penalties as other persons. In addition, he may
lose his university status.

Historically the word “university” is a guarantee of
standards. It implies endorsement not of its members’
views but of their capability and integrity. Every scholar
has an obligation to maintain this reputation. By ill-
advised, though not illegal, public acts or utterances he
may do serious harm 1o his profession, his university,
to educalion, and to the general welfare.

He bears a heavy responsibility to weigh the sound-
ness of his opinions and the manner in which they are
expressed. His effectiveness, both as scholar and teacher,
is not reduced but enhanced if he has the humility and
wisdom to recognize the fallibility of his own judgment.
He should remember that he is as much a layman as
anyone else in all fields except those in which he has
special competence, Others, both within and without the
university, are as free to criticize his opinions as he is
free to express them; “academic freedom” does not in-
clude freedom from criticism.

As in all acts of association, the professor accepts
conventions which become morally binding. Above all,
he owes his colleagues in the university complete candor
and perfect integrity, precluding any kind of clandestine
or conspiratorial activities.

He owes equal candor to the public. If he is called
upon Lo answer for his convictions it is his duty as a
citizen to speak out, It is even more definitely his duty

13



as a professor. Refusal to do so, on whatever legal
grounds, cannot fail to reflect upon a profession that
claims for itself the fullest freedom to speak and the
maximum protection of that freedom available in our
society.

In this respect, invocation of the Fifth Amendment
places upon a professor a heavy burden of proof of his
fitness to hold a teaching position and lays upon his uni-
versity an obligation to reexamine his qualifications for
membership in its society.

In all universities faculties exercise wide authority
in internal affairs. The greater their autonomy, the
greater their share of responsibility to the public. They
must maintain the highest standards and exercise the
utmost wisdom in appointments and promotions. They
must accepl their share of responsibility for the disci-
pline of those who fall short in the discharge of their
academic trust.

The universities owe their existence 1o legislative acts
and public charters. A State university exists by con-
stitutional and legislative acts, an endowed university
enjoys its independence by franchise from the state and
by custom. The state university is supported by public
funds. The endowed university is benefitted by tax ex-
emptions. Such benefits are conferred upon the univer-
sities not as favors but in furtherance of the public in
terest. They carry with them public obligation of direct
concern lto the faculties of the universities as well as
to the governing boards.

Legislative bodies from time to time may scrutinize
these benefits and privileges. It is clearly the duty of
universities and their members to cooperate in official
inquiries directed to those ends. When the powers of
legislative inquiry are abused. the remedy does not lie in
non-cooperation or defiance; it is to be sought through
the normal channels of informed public opinion.

The present danger

We have set forth the nature and function of the uni-
versity, We have outlined its rights and responsibilities
and those of its faculties. What are the implications
for current anxiety over Russian Communism and the
subversive activities connected with it?

We condemn Russian Communism as we condemn
every form of totalitarianism. We share the profound
concern of the American people at the existence of an
international conspiracy whose goal is the destruction
of our cherished institutions. The police state would be
the death of our universities, as of our government.

Three of its principles in particular are abhorrent to
us: the fomenting of world-wide revolution as a step to
seizing power; the use of falsehood and deceit as normal
means of persuasion; thought control—the dictation of
doctrines which must be accepted and taught by all
party members.

Under these principles, no scholar could adequately
disseminate knowledge or pursue investigations in the
effort to make furtber progress toward truth,
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Appointment to a universily posilion and retention
after appointment require not only professional com-
petence but involve the affirmative obligation of being
diligent and loyal in citizenship. Above all, a scholar
must have integrity and independence. This renders
impossible adherence to such a regime as that of Russia
and its satellites.

No person who accepts or advocates such principles
and methods has any place in a university. Since present
membership in the Communist Party requires the accept-
ance of these principles and methods, such membership
extinguishes the right to a university position.

Moreover, if an instructor follows communistic prac-
tice by becoming a propagandist for one opinion, adopt-
ing a “party line”, silencing criticism or impairing free-
dom of thought and expression in his classroom, he for-
feits not only all university support but his right to
membership in the university.

“Academic freedom™ is not a shield for those who
break the law. Universities must cooperate fully with
law-enforcement officers whose duty requires them to
prosecute those charged with offenses. Under a well-estab-
lished American principle their innocence iz to be
assumed until they have been convicted, under due
process, in a court of proper jurisdiction.

Unless a faculty member violates a law, however, his
discipline or discharge is a university responsibility and
should not be assumed by political authority., Discipline
on the basis of irresponsible accusations or suspicion can
never be condoned. 1t is as damaging to the public wel-
fare as it is to academic integrity. The university is
competent to establish a tribunal to determine the facts
and fairly judge the nature and degree of any trespass
upon academic integrity, as well as to determine the
penalty such trespass merits.

As the professor is entitled to no special privileges
in law, so also he should be subject 10 no special dis-
crimination. Universities are bound to deprecate special
loyalty tests which are applied to their faculties but
to which others are not subjected. Such discrimination
does harm to the individua! and even greater harm to
his university and the whole cause of education by
destroying faith in the ideals of university scholarship.

Conclusion

Finally, we assert that freedom of thought and speech
is vital to the maintenance of the American system and
is essential to the general welfare. Condemnation of
Communism and its protagonists is not to be interpreted
as readiness to curb social, political, or economic in-
vestigation and research. To insist upon complete con-
formity to current beliefs and practices would do infinite
harm to the principle of freedom, which is the greatest,
the central, American doctrine. Fidelity to that principle
has made it possible for the universities of America to
confer great benefits upon our society and our country.
Adherence to that principle is the only guarantee that
the nation may continue Lo enjoy those benefits.



SCIENCE IN ART

THE HEYDAY
0F
ELECTROSTATIC
EXPERIMENTATION

Electrical experimentation in the seventeen forties

By E. C. WATSON

PP ark Bengamiy, in The Intellectual Rise in Electricity
{London, 1895), gives an entertaining account of the
popular interest in electrical experimentation that sprang
up about the middle of the eighteenth century.

In the year 1742, he writes, “a singular and sudden
interest in things electrical” arose in Germany, and
“swiftly reached a stage of feverish enthusiasm.”

“When it came to be noised about that the strange
radiance which the English and French philosophers
fire which flamed in jets from

were exhibiting was fire,
the ends of rods, or, more wondrous still. leaped from
the tips of men’s fingers—that was a matter for every-
one’s personal concern. For fire was then believed to be
a material substance—phlogiston—and while perhaps it
might exist in iron bars and .inanimate things of that
kind, and be forced visibly :to come out of them by
friction, as well as by heating, no one had ever sup-
posed that it resided in the human body and could be
compelled to escape, with an accompaniment of sparks
and crackles, from one’s person. It was the idea of a
liuman being becoming such a torch that stirred the
Teutonic mind to its profoundest depths.

[t

accomplishing the work which began the new era; some

s doubtful to whom is due the credit of

contemporary writers according it to Christian August
Hansen, others to George Matthias Bose. . . .

“. .. Both Hansen and Bose found. at about the same
time, that not only could a practically continuous supply
of electricity be obtained [with a glass sphere mounted
lathe fashion and rotated rapidly by means of a crank-
wheel and belt]. but one of much greater strength than
had hitherto been known.

“Hansen suspended a boy with his toes in proximity
to the globe, and drew sparks from his fingers. Bose
disposed twenty soldiers in line, with hands touching
and administered a shock to all of them at once . . .

“No one knew better the art of playing to the gallery
[than Bose]; in fact, in the great electrical drama he
created the part of the ‘modern wizard,” and it is doubt-
ful whether anyone since has ever excelled him in it.

He set jets of fire streaming from elecirified objects
and exhibited them to the people who flocked to his
laboratory. He invited guests lo an elegant supper-table
loaded with silver and glass and flowers and viands of
every description, and, as they were about to regale
themselves, caused them to stand transfixed with wonder
at the sight of flames breaking forth from the dishes
and the food and every object on the board. The table
was insulated on pitch cakes, and received the discharge
from the huge glass retort which was revolved in another
room.

“He introduced his ardent pupils to a young woman
of transcendent altractions and as they advanced to press
her fair hand, a spark shot from it accompanied by a
shock which made them reel. Others, who had the hold-
ness to accept his challenge to imprint a chaste salute
upon the damsel’s lips, received therefrom a discharge
which Bose says ‘hroke their teeth,” but Bose here either
xaggerates more than usual, or else neglects to explain
how the young lady bore her share of the injury.”

By 1746 showmen were traveling even to America with
their electrical machines, giving people shocks for a
small fee. It was one of these itinerant electricians who
aroused Benjamin Franklin’s interest in the subject.

One of a series of articles devoted to reproductions of prints. drawings and paintings of interest in the history of science—

drawn from the famous collection of E. C. Watson, Professor of Physies and Dean of the Faculty of the California Institute,
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THE PRESIDENT'S REPORT

Some highlights from Dr. DuBridge's
1951-1952 report on the Institute

T HIERE ARE PLENTY OF REASONS why those concerned
with higher education should now be thinking deeply
about the place of our colleges and universities in this
kind of a world. There were times last spring, as
students on various campuses gave vent in curious ways
to their spring fever (as students have done from time
immemorial), when many Americans wondered if col-
lege life was preparing our youth adequately for the
serious business of living. Very few thought to ask
whether, on the contrary, the colleges were too serious—
and the safety valve just had to let loose.

In any case serious thinking about higher education—-
always appropriate—was now especially necessary. It
has been the privilege of your president to be a mem-
ber of a Commission which has been giving extensive
thought to this question for the past three years.

The task of this Commission, established by the Asso-
ciation of American Universities, was to study the
problems of financing higher education. But as this
eroup of 12 educators and laymen faced this problem
they found it necessary to ask: what is higher education
in America and why should it be financed?

Our answers are contained in a recently-published
report, Nature and Needs of Higher Education (E&S—
February 1953). I hope many thoughtful friends of
Caltech will find an opportunity to read it. Not that it
pretends to say anything new; it only recalls to mind
ideas that have been too often forgotten. For as we
looked at American higher education we were impressed
again with what a significant achievement it is.

There are in this country over 1100 four-year colleges
and universities, large and small, public and private,
sectarian and non-sectarian, rich and poor, good and
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mediocre. They are bringing higher education in some
form to a far larger fraction of our youth than any other
nation has ever achieved. They are typical products of
a free enterprise system, exhibiting diversity and free-
dom, uncontrolled by any central power. Yet they all
seek a common goal—the preservation of the heritage
of Western culture, the broadening of man’s intellectual
horizons, the maintenance of the dignity and the free-
dom of the individual. They seek, in other words, to
preserve the values which made America great.

There was never a time when these values were in
greater need of being affirmed. Are the colleges succeed-
ing in this task? Our conclusion was that, on the whole,
they are. It is true that some individual students or some
faculties have been irresponsible or foolish or negligent.
Some colleges, too intent on “practical” or “popular”
goals, have neglected their primary educational mission.
Higher education as a whole, however, remains the
stronghold of our vital traditions, the defender of our
freedom, the leader in the quest for new knowledge, new
vision, new wisdom.

Is the future of American higher education in danger?
The answer is “No.” There are thorny paths ahead—
as there always have been. Colleges are being expected
to do more things than they can afford. Inflation and
fluctuating enrollments have posed grave financial prob-
lems. Yet we recall that pioneer America made the most
unbelievable sacrifices to create and to maintain its col-
leges. Will rich, modern America neglect this heritage?
Not if Americans understand the problems. It is there-
fore the duty of all alumni, faculty, students, trustees
and friends of American colleges and universities to help
Americans understand the true values of higher educa-



tion. To the extent that they are understood, to that
extent will higher education receive the support it needs
and deserves.

Our Commission believes that this support should
come from many sources. We do not believe it should
come in handouts from the Federal government. Pri-
vate sources have not dried up. Individuals, founda-
tions, and corporations can furnish the necessary funds,
provided only that in sufficiently large nwmbers they

understand the need and respond to it.

The Institute and the Government

Caltech is a private institution. lis entire teaching
program and a substantial part of its research progran
are financed by income from endowment and trust
funds, tuition fees and gifts from individuals, corpora-
tions and foundations. However, our financial slate-
ments show also large sums of money “billed” to the
Federal Government. The significance of these “billings”
should be clearly understood.

The activity which accounts for the bulk of these

charges to the government is the operation of the Jet

Propulsion Laboratory, located about five miles from
the campus at the northwest edge of Pasadena. This
laboratory—Iland, buildings and equipment-—is owned
by the government, and is devoted exclusively to carrying
out research and development in the field of rockets
and guided missiles, principally under the auspices of
the Ordnance Corps of the United States Army. The
Ordnance Corps, rather than managing and operating
this laboratory directly (for example, as a military
station), has asked the California Institute to serve as
operalor, in the belief that under this plan the Labora-
tory will carry out its mission more effectively and more
economically.

The Instituie has heen glad to render this service in
the cause of national defense. In carrying on this service
we expend, as agents of the government, large sums of
money for salaries, materials and equipment as necessary
in carrving out the program. The government then
reimburses the Institute for these expenditures-—auditing
them item by item. No “management fee” is charged,
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but an allowance is made (also audited each year) lo
cover a reasonable share of the administrative or “over-
head” expenses which the Institute incurs.

Thus, during the year just closed, the Institute billed
the government nearly $10 million to cover expenses of
the Jet Propulsion Laboratory.

Other “billings” o the government during the past
year amounted to about $2 million. These covered reim-
bursements for the cost of research projects carried for-
ward on the campus. These are projects judged by the
faculty to be desirable additions to the- Institute’s pro-
gram of education and research. Fach one, however, is
also of current interest to some- agency of government.
Because of this interest the government agency is willing
to bear some portion of the costs of the project—just as
an individual, a company, or a foundation may bear the
cost of a project in which it may be interested. The
nation’s scientific strength has been greatly enhanced in
recent years—and its welfare and security correspond-
ingly advanced—by this type of cooperation between
universities and the government.

But none of these “billings” to the government in any
way lessened Caltech’s primary dependence on private
funds. In fact they all increased it; for we shall want
to continue many of these special research projects even
though some day the government interest in them should
cease. There are many others of equal importance which
can never command government interest, and we must
never be forced to limit our interests to those of the
government, In fact, except for a few large and ex-
pensive projects in fields such as nuclear physics and
aeronautics, most of our educational and research work
is still dependent on funds from private sources.

Financial status

The total net assets of the Institute passed the fifty-mil-
lion mark this year, continuing the slow, steady climb
which has added twelve million dollars in the past six
years. The chief capital increment during this past year
resulted from gains from the sale of securities.

The expenditures for the campus programs of instrue-
tion and research were $5,203,000, which was $131.329
less than the income available for these programs. Again
this year budget economies and better-than-expected in-
come enabled us to end the year with a modest surplus
instead of an anticipated deficit.

The above figures do not include the money expended
for others in managing off-campus research and develop-
ment programs. The Cooperative Wind Tunuel, the Jet
Propulsion Laboratory and the (temporary) Vista
Project accounted for $11.479.309 in expenses which
were reimbursed.

Gifts for current operations this year amounted to the
impressive total of $1,200,419. (The entire budget of
the Institute was less than this amount in 1939). The
many large grants by industrial corporations, some for
research in certain fields, others for general support, are
especially noteworthy and encouraging. While the argu-
ment goes forward as to whether——or how-business
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should help the colleges, many forward-looking com-
panies are quietly doing it, and have been for many
years.

The student body

Violently fluctuating enrollments have been a cause of
serious difficulty in many colleges during the past 20
years. Depression, the war, the post-war veterans’ pro-
eram, and now the abnormally low college-age popula-
tion (reflecting the low birthrate of the depression
years) have alternately boosted and depressed college
attendance to an extent which has in many institutions
played havoc with finances, with plant utilization, and
with staff.

Caltech has been freer from these large fluctuations
than most colleges, For example, as a result of the
policy of keeping the entering class fixed at 180 students,
the undergraduate student body, even at the peak of
the veteran load. reached only about 800 compared with
the present or “normal” of about 650. We expect to
maintain ahout this level. The number of applicants
for freshman admission for the fall of 1952 showed a
sharp increase, which followed a more modest increase
in 1951 over the low point of 1950.

Choosing 180 freshmen from several hundred appli-
cants offers the opportunity of securing a high quality
class, but presents difficult problems of selection. The
Admissions Office is being greatly assisted in this task
by the statistical studies on methods of predicting
academic success being made by Dr. John Weir, Asso-
ciate in Psychology. Scores on the College Entrance
Examination Board tests are found to be the most valid
single criterion of success at the Institute. But in each
individual case these scores must be supplemented by
information on success in school, intellectual interest
and motivation, and those personal qualities associated
with character.

Our aim is to select students of outstanding promise
of future success—and to reduce academic failure to
zero. But prediction of human achievement can never
attain perfection, and in many cases failure results
principally from unavoidable personal, family or finan-
cial difficulties, or occurs for reasons of health. These,
too, we aim to keep at & minimum through student health
and counselling services, student-aid programs, etc. Only
nine per cent of the 1951-52 freshman class withdrew for
scholastic reasons. Also the Caltech spohomores ranked,
as a class, in number one position among 128 colleges
throughout the country in a National College Sophomore
Testing program involving 14,000 students. They ranked
first even in such subjects as English, General Culture
and Current Affairs.

The number of students needing financial assistance
continues to grow. Part-time jobs (the favorite: baby
sitting) were of help in many cases. Indeed more jobs
were available than could be filled. But the time avail-
able for outside work is, for a Caltech student, severely
limited. Scholarships were awarded to 102 undergrad-
uate students in the amount of $47,560. In the upper



three classes only those in the top quarter of the class
were considered for awards. Funds are needed to assist
worthy students who, often for reasons beyond their
control, do not quite attain the necessary B-average.

We note with satisfaction the growing number of
industrial companies which are establishing under-
graduale scholarship programs. If wisely administered.
these can go far toward assuring educational oppor-
tunities to all talented and ambitious young people,
regardless of family economic status. Such privale funds
will make unnecessary the Federal scholarship aid pro-
gram being advocated in some quarters.

A large fraction of the graduate students must depend
upon some form of financial assistance. For the most
part this is earned through part-time services in teaching
or research. There are also increasing numbers of in-
dustrial graduate fellowships and now the new fellow-
ships of the National Science Foundation. Graduate
students received in grants or stipends over $400,000
during the year, distributed among 280 out of the
slightly over 400 such students.

There were 344 degrees awarded al the Commence-
ment exercises on June 6, 1952, including 126 Bachelor
of Science, 133 Master of Science, 20 Engineer’s degrees
(M.E., CE., Ae.E., etc.) and 65 Ph.Ds.

The geographic distribution of the student body con-
tinues to broaden. Of the freshman class entering in
1952, 35 per cent came from outside California, repre-
senting 25 states and 1 foreign country. Of the 1952
Ph.D. recipients, 80 per cent had received undergraduate
degrees from institutions other than Caltech; 60 per cent
of these were from institutions east of the Mississippi,
and 13 per cent from abroad.

The curriculum

The goal of Caltech is not to educate more scientists
and engineers but better ones. It is in the upper ranks
of talent that the shortage is most acute. But how is this
goal to be achieved? )

One clue to the answer to this question comes from
the fact that, in the face of a severe national shortage
of scientists and engineers (the demand for new gradu-
ates is more than double the supply). many who have
been out of college for 10 to 20 years have been unsuc-
cessful in finding better or more rewarding positions.
Many have therefore left the engineering profession.
There is no single simple reason for this paradox. Salary
scales for white-collar workers are notoriously slow to
respond to inflation; personnel directors seek freshly-
trained voung people in preference to the “middle-
aged”; many of the latter were not trained in the newer
fields of science and engineering, where demands are
the greatest.

It 1s clearly time for industry and government to out-
grow the idea that $10,000 to $15,000 is an adequate
top salary for senior engineers and scientists. But it is
also desirable that young scientists and engineers be
broadly enough educated so that they are both prepared
and stimulated to keep pace with new developments in

their fields. Such men will remain in the forefront of
the profession. Caltech seeks to select and to educate
such creative minds.

How well do we succeed? In proportion to their num-
bers Caltech alumni stand al the top in the frequency
with which they receive unusual honors or recognition
{e. g.. the Institute has now graduated two Nobel prize
winners: C, D. Anderson and E. M. McMillan). A more
comprehensive survey of alumni is now under way to
see how they have fared and to learn what aspects of the
educational program have been of greatest value.

In the meantime. the present curriculum is under con-
tinuous examination by the faculty. Substantial altera-
tions have been made in the Humanities, Physics,
Geology and Engineering Divisions, in the past year.
I'or example, a new option has been created for Ph.D.
candidates—to be called “Engineering Science.” This
is to give greater and more flexible opportunities for the
unusual student whose interests extend beyond the
bounds of one or more of the current Civil, Electrical,
Mechanical or Aeronautical engineering fields. The
boundaries between the fundamental concepts of these
various traditional fields are already diffuse; for many
students they should be ignored. This emphasis on basic
concepls rather than specialized skills is behind all these

recent curricular changes,

Alumni

The alumni of an educational institution counstitute its
“product”. Their success is a measure of the success
of the institution; hence in their achievement the insti-
tution takes special pride.

Alunmi achievements can not be measured in numbers
or statistics, because the qualities of good citizenship
are not measurable. At the same time, statistical studies
are frequently made and are often of interest. Thus, a
recent study published in School and Society lists the
number of graduates of various institutions who have
attained sufficient distinction to be listed in the volume
Who's Who in the West. 1f one divides these figures by
the number of living alumni of each institution one
obtains a figure representing “the percentage of dis-
tinguished alumni”. The figure for Caltech, 2.6%, is
higher by 609 than that for the next highest institution.

Another study of the sources of American physicists
shows that Caltech has. in proportion to its enroliment,
produced more physicists (listed in American Men of
Science) than any other institution in the country, lead-
ing by a margin of 50 the institution in second place.

As has been mentioned in previous reports, the alumni
have in recent vears been showing an increasingly active
and most welcome interest in the Institute. The alumni
magazine has been developed into an oulstanding jour-
nal; the annual alumni seminars on the campus attract
great interest; the alumni fund is growing at an ever-
increasing rate, and it should be possible to announce
in next vear’s annual report the completion of the alumni
swimming pool made possible by gifts to the fund of

almost $150,000.
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- THE
CALTECH
STUDENT

— His Aptitudes and Limitations
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A critical look at the technical student in general

—and the Caltech student in particular

By HUNTER MEAD

The special advantages. disadvantages—-
and just plain differences—of a technical
education are subjects for continuous dis-
cussion. In  Engineering & Science last
month, Earnest Watson, Dean of the Faculty
at Caltech, discussed “Liberal Education in
Our Engineering Colleges.” Here, [Hunter
Mead, Professor of Philosophy and Psychol-
ogy at Caltech, preesnts some provocative
ideas concerning students in technical schools.
Dr. Mead’s may, indeed, be a minority view-
point; but it is one which certainly deserves
to be heard.

T He BELIEF THAT CaLTECH students are a peculiar
breed of humans is so widespread that it is worth exam-
ining. Even those of us who work with them constantly
are sometimes moved to wonder just how “different” our
students really are. We-may loyally defend them to
off-campus folk who raise an occasional quizzical eye-
brow when newspaper publicity spotlights some campus
personality or activity, but in the inner recesses of our
souls we frequently raise the same quizzical eyebrow,
or perhaps feel a slight uneasiness as to whether or not
we really understand Techmen.

So, assuming that when we observe such puffs of
smoke here and there on the campus there must be some
fire, let us look at the situation. To do so we must risk
some generalizations and extrapolations, but they are
ones which we can document at least partially.

We can begin by verifying the popular impression
that Techmen are intelligent, whether we compare them
with the general population or with the college student
population. Several years ago it was my interesting
privilege to administer intelligence tests to a large part
of the senior class during two successive years. There
are difficulties in determining the 1.Q. of adults, and
also difficulties in working out scales for individuals
who vary widely from the general population median.
Granting these difficulties (and the caution which they

suggest), it is still worth recording that an intelligence
test, given to many thousands of subjects drawn at ran-
dom from the general population, produced a median
score of approximately 100; but the Caltech seniors’
average was 142. It should be underlined that this is
the average (median) score; this means that one-half
of the group are higher than this. On this particular
test I found only three students (from a group of about
160) lower than 1.Q. 130. The bottom score (122) was
that of an Oriental student with a severe language
handicap!

What does all this mean, in terms of other intelligence
groups? For one thing, it means that the poorest Tech-
mau is at, or slightly above, the median for American
college seniors as a group. It also means that the poorest
Techman is quite a cut above the median for all Ameri-
can eollege students. In terms of the general population,
it means that all Tech students are in the top few per-
centiles, and the best of our students are in the top
fraction of one percent.

Since the subjects for this particular test were all
seniors, we cannot conclude that all Techmen are quite
this high in raw intellectual aptitude. It is probable
that we sometimes get freshmen who, if they did not
flunk out, would pull this figure down if we tested their
particular class—with them still in it—in its senior
year. But, by and large, it seems safe to make the
ceneralization that whatever else our students bring
with them when they come to the Institute, they cer-
tainly bring intelligence adequate to the requirements
of our undergraduate work.

They also bring with them exceptionally high moti-
vation. This is a generalization which it is harder to
document, since we have no satisfactory test to measure
motivation accurately. We can only judge it in func-
tional terms—that is, in terms of how hard our students
work and the load they carry. While some Techmen
do not work as hard as they tell their families and
friends they do, they certainly work harder than the
average college undergraduate.
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I think it is inevitable that anyone joining the Cal-
tech faculty after teaching in a non-technical institu-
tion will be impressed by the motivation and work-habits
of our students. These work-habits may not be of maxi-
mum efﬁciency, but any student who survives our cur-
riculum for more than a term or two has necessarily
established the pattern of working hard and regularly.
The present writer (who admittedly meets Techmen
mostly as seniors and fifth-year students) is perpetually
impressed with the motivation and ambilion of most
of our student body. Such a statement obviously ignores
some of the flunkouts and transfers, whose motivation
may be either insufficient or along other lines than tech-
nical, but T believe that we can safely generalize that
the motivation of Techmen rates extremely high.

The limitations

However, all is not sweetness and light in a Dbest of
all possible academic worlds: the Tech student usually
brings with him some very definite limitations which are
both frustrating and challenging to his teachers, particu-
larly those who instruct him outside his major fields—
and doubly so to those of us who work with him in our
Humanities program.

Probably the most serious limitation, at least as it
concerns the general education of technical students,
lies in the fact that such students are top-heavy in quan-
titative and spatial thinking ability, and relatively defi-
cient in what the psychologist calls verbal thinking or
linguistic ability.

Within the individual’s own field this limitation may
not be serious, since any Tech student has at least enough
verbal capacity to acquire facility in the terms and con-
cepts of some particular field where he works constantly.
Then too, in engineering and the physical sciences, most
of the hasic ideas of the field are expressible in quanti-
tative terms, as formulae or equations, or they can be
presented in visual terms as models or diagrams of some
sort. Hence the verbal statement is greatly aided by non-
verbal symbols, so that a verbal deficiency may be com-
pensated for or masked. But when the student moves to
another field, particularly one where quantitative-mathe-
matical concepts are secondary or non-existent, we fre-
quently find a different situation. Again the Humanities
represent the most obvious example. But even a com-
paratively precise science like biology seems to prove
a stumbling-block to some of our students who are so
quantitative-minded that they are at ease only in physical
science or engineering,

This same quantitative- and spatial-mindedness is
usually accompanied by another characteristic which,
while it is not necessarily a limitation, nevertheless pro-
duces many academic problems and student frustrations.
I refer to the tendency of our students to be at ease only
in clearly-organized. well-structured intellectual situa-
tions. Of course, all humans have a prejudice in favor
of such situations, but technical students, as a result of
both their intelligence and their training. apparently
require a higher degree of intellectual organization to
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make them feel secure in the presence of any given
situation.

This insistent “demand for structure” (if we may coin
a phrase) has two consequences, one pedagogical and
the other more serious, in that it will probably accom-
pany our graduates throughout life. As far as their
course work at Tech is concerned, this demand means
that our students are bitterly critical of courses and
teachers which they feel lack organizalion. logical pres-
entation, and clearly-seen goals.

In the several polls taken on our campus in which
the students have rated their instructors, this fact has
become strikingly obvious. Students will apparently
overlook a multitude of inadequacies and personal idio-
syncrasies in a leacher, provided his presentation is
logical, his course organized, and his explanations clear.
On the other hand, Techmen plainly refuse to consider
personal charm, light assignments, and even fair grading
as substitutes for organization and clarity in a teacher.

Here we can safely risk another generalization: if the
course is well-organized and logically presented, all is
forgiven: if it lacks these qualities, nothing can save
the teacher from damnation in the eyes of his students.

It might be argued that this constant demand for lucid
explanation and rigorous intellectual structure reflects
the student’s quest for an easy path to knowledge and
professional competence. T personally see it as some-
thing else. While admittedly students do not like to
have unnecessary obstacles to understanding thrown in
their way, their insistence upon logic and lucidity seems
to me to represent an assumption (often probably un-
conscious) that degree of organization equals degree of
understanding and intellectual power. However, I be-
lieve that the student is thinking of his own understand-
ing and power when he makes this assumption, rather
than that of his instructor. On the rating polls referred
to above we commonly find comments like these regard-
ing a poor instructor: “Knows his subject but can’t get
it over to the class,” or “Knows the stuff but can’t organ-
It is rather that the
student feels that he personally cannot grasp the subject

ize his lectures or demonstrations.”

throroughly until he perceives its organization and re-
lationships.

Logic and system

I think there is also a common tendency for students
to assume that the subject matter of sciernce and engineer-
ing courses (i.e. nature or natural phenomena) is
logical and systematic, and hence that any course which
has nature and its behavior as the subject should also
be logical and systematic. [ carefully refrain from be-
coming involved in a discussion as to whether the student
is warranted in making either assumption, but T am cer-
tain that he very frequently makes one or both.

To my mind the more serious consequence of tech-
nical students’ demand for lucid structure in situations
is something else—something which constitutes a real
limitation of many Techmen, in terms of both their

CONTINUED ON PAGE 24



1t took a lot of engineering to
make a better “grasshopper”

Engineers at Western Electric’s St. Paul Shops
are well pleased with their new-style “grass-
hopper” fuse—a small fuse used in Bell tele-
phone central office equipment. The former
model—in production for years—had been
gradually refined ’til it seemed almost beyond
further improvement. It was simple, inexpen-
sive, efficient, came off the line fast. But . ..

I's an old Western Electric engineering custom
to keep trying to make Bell telephone equip-
ment still better, at still lower cost. The “grass-
hopper” was studied by a young engineer out
of the University of Minnesota, Class of 40,
who joined the Company in 1946. His studies
indicated the most effective way to improve
efficiency and cut costs further was to change
the design.

Pursuing this lead the engineer and his group
saw their opportunity to make an important
contribution. They investigated the latest tool-
ing techniques, new metals, finishing materials
and methods, all of which are constantly under
study by engineers at Western Electric plants.
A simplified design, which permitted the use of
the most modern tooling methods, resulted in a
betier fuse at lower cost that is saving thou-
sands of dollars a year for Bell telephone
companies,

There's an endless stream of such challenging as-
signments at Western Electric. Engineers of
varied skills—mechanical, electrical, civil, chem-
ical, metallurgical—find real satisfaction in
working together on the important job of pro-
viding equipment for the best telephone service
on earth,

How the grasshopper
fuse works

Small fuses like this are used by the millions
to protect certain telephone central office cir-
cuits against current overloads. Odd in appear-
ance, the fuse is called the “grasshopper” be-
cause of its spring which is released when the
fuse blows, displaying an indicator ‘“flag” in
open view and tripping an alarm so the trouble
can be spotted and corrected at once.

NEW DESIGN

ONE-PIECE FORMED SPRING WITH IND!- /
CATING FLAG—MADE BY STANDARD PUNCH /{' 7~
PRESS METHODS.

FIBRE STRIP SPRAYED WITH COLORED ASSEMBLED FUSE

LACOUER FOR COGDE IDENTIFICATION.

INDICATOR SPRING HELD BY AND STAKED \
TO FLAT TERMINAL—SOLDERING ELIMI- \\
NATED.

PRE-FORMED RADIAL BEND IS NOT VUL- . ?

NERABLE TO DEFORMATIDN BY IMPROPER /
HANDLING — NO ADJUSTMENT FOR TEN- \J

SION NECESSARY.

BLOWN FUSE

® [Engineer and punch press operator check production of

parts for newly designed grasshopper fuse.

A UNIT OF THE BELL SYSTEM SINCE 1882
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present intellectual development and their later adjust-
ments to life and to society. Here I refer to the almost
ferocious tendency of many of our students to impose
organization upon situations at almost any cost.

On the strictly intellectual level this may lead to
nothing more serious than oversimplifying problems and
situations, although oversimplification can of course be
serious at times. On a deeper intellectual level it may
lead to genuine blind spots—that is, to a tendency to
dismiss genuine problems as unreal because they resist
formulation in clear-cut terms, or even to shrug off whole
fields of human endeavor because they are not “scien-
tific.” This really amounts to saying (although our
students seldom verbalize it) that if a field is less struc-
tured than the sciences are, its subject matter is either
trivial or unreal. To my mind this self-imposed limita-
tion which many of our students make constitutes the
most serious intellectual deficiency of technical students
as a class. Perhaps the faculty in the division of the
Humanities is most aware of this limitation in a large
percentage of our students, but I believe any thought-
ful person who works with technical-minded and tech-
nical-trained persons finds this to be a characteristic
blind-spot.

Of course, as long as Techmen work and associate
largely with other individuals whose possible limitations
are likely to be similar to their own, serious social con-
sequences seldom follow from even drastic instances
of over-structurizing intellectual situations. But when
our students leave the campus, either socially during
their student days, or permanently with a degree or two,
real trouble may arise.

It is all too common for Techmen to carry their
Tech-ness into every human situation, seeking to impose
the same rigor and logical organization upon people
and soclety that they find (or attempt to find) in their
technical subjects.

The slide-rule tells all

We have all heard remarks about the Tech student
“trying to figure people out by slide-rule” or “seeking
a formula for getting along with women.” Apparently
there is as much truth as wisecrack in such remarks.
The Techman is prone to handle people in general as
he handles tools and equipment, and in social situations
where relationships are not clear on the surface he is
likely to be baffled and irritated in the extreme.

In the case of our students this is more than youth’s
characteristic demand for candor and the elimination
of hypocrisy in social situations. There is, in addition,
an insistent need for clear-cut organization, obvious
cause and effect relations, and for opportunities to frame
inductive social generalizations. Since people are too
complex and society too devious to permit this very
often, our bright but sometimes limited students are
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Isn’t there a formula for this kind of thing?

frequently at a marked social disadvantage. While we
manage to keep all but a few from crawling into an
antisocial shell of research laboratory isolation, it seems
to me that the Institute must keep seeking for more
effective ways to teach our students how to get along
better with people.

We share this problem with all technical schools, and
we pride ourselves that Tech has pioneered efforts toward
humanizing scientists and civilizing engineers. Because
a high percentage of our graduates eventually assume
supervisory and managerial positions of some kind, in
which working with people becomes of greater impor-
tance than working with things and physical forces, the
problem is particularly nrgent on our campus.

The Humanities Division, together with the Institute
administration, constantly seeks better ways of meeting
the problem, and suggestions from alumni are particu-
larly welcomed. There is every indication, however, that
any real solution will be far in the future. Both by
nature and by nurture, technical students are too habit-
uated in rigorous, highly-organized types of thinking to
acquire facility easily in other types of thought. Yet
some facility in this secondary type of thinking must
be acquired if one is to be a good citizen, a tolerable
neighbor, and a socially-integrated person. Hence, it
seems obvious that the Institute has obligations in this
direction which are just as compelling as our obligations
to give the student professional competence.



What does Atomic Energy really mean to you?

Dramatic new developments in medicine, agriculture,

and industry promise long-time benefits for us all

Scientists have long known that the secret core of the atom
concealed vast stores of concentrated energy. Evidence that
man had unlocked the secret came with the atomic bomb.

Then came the task of developing methods to release this
unbounded energy slowly, gradually, in ways of lasting
benefit to all of us.

ISOTOPES AN EXAMPLE—When uranium atoms are split
they emit a barrage of highly active particles. Certain chem-
icals placed in this barrage become radioactive and shoot
off particles from themselves. Substances thus treated are
called radioactive isotopes.

When these chemicals are made radioactive their paths
can be traced through plants and animals, showing the or-
gans they affect. This may increase our understanding of
the processes of life itself.

FUTURE UNLIMITED — Atomic energy is also proving use-
ful in industrial research and production. Tt promises to be
even more valuable, however, in providing concentrated
power for transportation, home, and industry.

UNION CARBIDE’S PART—From the beginning UCC has
had a hand in the mining and treatment of uranium ores,
the development of engineering processes, and the produc-
tion of special materials for the atomic energy program.
Under Government contract Union Carbide manages and
operates the huge research and production installations at
Oak Ridge, Tenn. and Paducah, Ky.

All of this activity fits in with the continuing efforts of
the people of Union Carbide to transform the elements of
the earth into useful materials for science and industry.

STUDENTS and STUDENT ADVISERS: Learn more about the many
fields in which Union Carbide offers career opportunities. Write for
the free illustrated 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 D-2.

UnioN CARBIDE

AND CARBON CORPORATION

30 EAST 42ND STREET ([[l§ NEW YORK 17, N. Y.

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

SYNTHETIC ORGANIC CHEMICALS » EVEREADY Flashlights and Batteries » NATIONAL Carbons » ACHESON Electrodes s PYROFAX Gas
ELECTROMET Alloys and Metals « HAYNES STELLITE Alloys » PREST-O-LITE Acetylene

DYNEL TEXTILE FIBERS  BAKELITE, KRENE, and VINYLITE Plastics » LINDE Oxygen » PRESTONE and TREK Anti-Freezes
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The Importance of
Electrical Conductors

In the ahility to transmit electricity, all
forms of matter may be divided into
two general classes, namely, conductors
and insulators. Conductors permit elec-
tric current to flow readily; that is,
they offer little resistance to its flow,
whereas, insulators offer relatively great
resistance to the flow of electricity. All
substances at normal temperatures of-
fer some resistance to the flow of
electric current. In general, the metals
are good conductors, while glass,
cil and most organic substances are
classed as insulators. Although silver
cflers the lowest resistance to the flow
of electricity of the common metals, its
cost is such that it is not widely used as
a conductor. The conductors most gen-
erally used in the cable industry are
made of copper or aluminum.

The manner in which electricity flows
through elementary material may be
readily visualized from the modern con-
cepts of the structure of matter. Ac-
cording to these concepts all elements
zre made up of minute indivisible part-
icles called ctoms. These in turn are
composed of a positively charged nu-
cleus around wkhich one or more very
small negatively charged particles,
called electrons, rotate at high velocity.
In conductors, some of these electrons
are free to move when only a small dif-
ference of potential is apnlied to the

ends of the conductor and, since they
are negatively charged, they flow to the
positively charged end. This movement
of efectrons is electric current.

In passing through conductors, t%e elec-
trons must pass through the electron
fields of many atoms. They thus collide
with the atomic nuclei and other elec-
trons. These collisions obstruct the flow
of electrons and result in electrical re-
sistance.

The resistance of a homogeneous
conductor of uniform cross-sectional
area varies directly as its length and
inversely as its cross-section, the length
being in the direction of current flow.
That is, R =pL/A where, R is the re-
sistance in ohms, L is the length in the
direction of current flow, A is the arca
perpendicular to the length and p is a
constant of the particular material
known as its specific resistivity. When
the length and area are expressed in the
same units such as L = one inch and
A = one square inch, R = p x 1/1 or
R = p, the specific resistance of the ma-
terial in ohms per inch cube.

The length and area of a conductor
are generally expressed in other units
than inches. The most commonly used
unit of cross-sectional area used in the
cable industry is the circular mil, usu-
ally designated as cir. mil or CM. This

UNITED STATES RUBBER COMPANY
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the area of a circle whose diameter is

ne mil, 0.001 inch. The area of a cir-
alar mil is /4 or 0.7854 of a square
il. The unit of length usually associ-
:ed with this unit is the foot and the
ssistance becomes ohms per CM-foot.
he resistance of annealed copper and
uminum per circular mil-foot at 20C
‘e 10.371 and 17.011 ohms respec-
vely. The resistance of a copper con-
actor 64 mils in diameter and one foot
mg thus becomes 10.371 -+ 642 or
00253 ohms.

1e sizes of electrical conductors are ex-
“essed in the United States in terms of
e American Wire Gauge. This was
“iginally set up on the basis of a geo-
retrical progression of 39 steps or sizes
2tween a wire 460 mils in diameter
vize 4/0) and a wire 5 mils in diameter
ize 36). The ratio of the diameter of
wire to that of the next larger size in
lis series is 39 V460/5=1.12293. This
itio has since been used to extend the
merican Wire Gauge (AWG) to sizes
naller than 36 AWG (5 mils). The
zes of conductors larger than 4/0 are
ipressed in circular mil area. The size
“a conductor made up of a number of
ires is determined from the sum of
e circular mil areas of the individucal
ires.

When current flows through a con-
Ictor there is, according to Ohm’s law,
voltage drop of E = IR, where E is in
olts, 1 is in amperes and R is in ohms
ong the conductor and power equal to
I watts is converted to heat. Since
=]R, this power converted to heat be-
»mes I?R watts. These two factors,
>ltage drop and conductor heating, are
I prime importance in the design of

81 strand
Concentric
Stranding

conductors. Conductors must be suffi-
ciently large in cross-sectional area,
that is, must have sufficient low resist-
ance that the voltage drop does not be-
come excessive. In good design this
voltage drop should not exceed 3 per
cent for power circuits or 1 per cent for
lighting cireuits. The conductors should
also be large enough that their tempe-
rature does not exceed that for which
their insulation is designed. This is re-
ferred to as the current carrying capac-
ity of conductors. The current carrying
capacities of the various sizes of con-
ductors, conductor insulations and in-
stallation conditions have been estab-
lished. It should be noted that the
temperature attained by a conductor
depends not only on the amount of heat
generated but also on the thermal resist-
ance of its surroundings.

In addition to providing satisfactory
voltage drop and current carrying ca-
pacity, conductors must be designed to
provide adequate flexibility during in-
stallation and service. This is accom-
plished by building up the conductor
from one or more adequately small
wires depending on the flexibility re-
quired. For example, the conductor for
heater cord or welding cable which is
subject to repeated flexing in service is
usually made up of copper strands hav-
ing a diameter of .005"” or .0063” while
the conductor for overhead weather-
proof cable may be a single wire.

For reprints of these pages write to
address helow.

Electrical Wire and Cable Department
Rockefeller Center « New York 20, N. Y,
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The tables are turned—and the Caltech faculty provides waiter service for the students for a change

STUDENT LIFE

FACULTY

JASCIT Vice-Presient Pat Fazio hatched a novel idea
to promote the 1953 Consolidated Charities Drive. The
Drive, representing the World Student Service Fund,
the Pasadena Community Chest, and the American
Heart Association, enables the donors to kill three
birds with three stones, but they can toss all the stones
with one throw. Before the drive, Fazio announced that
a unique “prize” would be awarded to the student house
having the highest per capita donation.

As the Drive progressed it was announced that the
prize would consist of special waiter service for one
meal from a few select faculty members, including
Beadle, Pauling, Sharp, Strong, Eaton, Kyropoulos,
Schutz, Varney, Weir, and Feynman.

The winning house turned out to be Dabney, so the
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WAITERS

Dabneyites were treated to a steak dinner, amid flowers,
candle light, champagne bottles filled with punch,
tuxedo-clad faculty waiters, and a trio consisting of John
Scott Campbell (piano}, Pol Duwez (cello), and A.
Erdelyi (violin}. Hero of the evening was Professor
George Beadle who, except for one unfortunate mishap
in the kitchen, displayed a degree of polish and finesse
carrying trays with one hand that suggested that biology
was not his only profession.

Basketball Prospects

J© was exacrLy thirty years ago that Caltech took first
place in the conference in basketball, and even that

victory had to be shared with Oxy.
CONTINUED ON PAGE 30



Enlarged photo shows the transistor before
and after being encased in its plastic
shell, Inset, Transistor actual size.

Transistor_ |

Because of growing public interest in
transistors, RCA—a pioneer in their de-
velopment for practical use in electronics
—answers some basic questions:

Q: What is a transistor?

A: The transistor consists of a small particle
of the metal germanium imbedded in a
plastic shell about the size of a kernel of
corn. It controls electrons in solids in much
the same way that the electron tube handles
electrons in a vacuum. But transistors are
not interchangeable with tubes in the sense
that a tube can be removed from a radio or
television set and a transistor substituted.
New circuits and components are needed.

Q: What is germanium?

A: Germanium is a metal midway between
gold and platinum in cost, but a penny or
two will buy the amount needed for one
transistor. Germanium is one of the basic
elements found in coal and certain ores.
When painstakingly prepared, it has unu-
sual electrical characteristics which enable
a transistor to detect, amplify and oscillate
as does an electron tube.

Q: What are the advantages of transistors?

A: They have no heated filament, require
no warm-up, and use little power. They are
rugged, shock-resistant and unaffected by
dampness. They have long life. These quali-
ties ofer great opportunities for the minia-
turization, simplification, and refinement of
many types of electronic equipment.

Q: What is the present status of transistors?

A: There are a number of types, most still
in the development stage. RCA has demon-
strated to 200 electronics firms—plus Armed
Forces representatives——how transistors
could be used in many different applications.

Q: How widely will the transistor be used
in the future?

A: To indicate future applications, RCA
scientists have demonstrated experimental
transistorized amplifiers, phonographs, radio
receivers (AM, FM, and automobile), tiny
transmitters, and a number of television cir-
cuits. Because of its physical characteristics,
the transistor qualifies superbly for use in
lightweight, portable instruments.

* * *

RCA scientists, research men and engineers,
aided by increased laboratory facilities, have
intensified their work in the field of transis-
tors. New applications in both military and
commercial fields are being studied. Already
the transistor gives evidence that it will
greatly extend the base of the electronics art
into many new flelds of science, commerce
and industry. Such pioneering assures finer
performance from any product or service
trade-marked RCA and RCA Victor.,

S

mighty mite of electronics

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 to 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 broadeast transmitters, R-F
induction heating, mobile comniunications
equipment, relay 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.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

RADIO CORPORATION OF AMERICA

World leader in radio - first in television
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uild a rewarding career
as an 3.5.White
sales engineer...

Here is an opportunity for qualified
engineering graduates to become associated
with one of the country’s leading manufac-
turers in a sales engineering job that will
bring you in contact with top engineers in all
branches of industry.

We are looking for graduate engineers who
desire to utilize their engineering training in
the sales and application of mechanical prod-
ucts in industry.

As an 8.8 White sales engineer you will start
at an attractive salary and be trained right on
the job to undertake immediate responsibility.

Your opportunities for a lifetime career with
$.S.White are unlimited. Promotions are made
from within and your accomplishments will
be quickly recognized and rewarded.

We will be glad to arrange an interview
either at your school or in New York at the
S.S.White Industrial Division offices. Write
to Department C and include a snapshot
of yourself and a brief resume of your
education, background and experience.

[f
ru:d%ﬂ INDUSTRIAL DIVISION

DENTAL MFG. €O. Dept.C, 10 East 40th St.
NEW YORK 16, N. Y.
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[—Charming hostess

Beadle in balance

STUDENT I-IFE » s o CONTINUED

Although we cannot rveport that we turned the trick
again, prospects for doing so in the relatively near future
are looking up. With only one senior on the first team,
our squad managed to tie with Redlands for second place
hehind Whittier.

The play-off game was on our home floor at PCC and
at the end of the first three quarters, Tech held winning
margins of 18-17, 40-30, and 53-42, respectively. It was
then that the Tech team began to show that strain is
proportional to stress, and Redlands nipped the lead
steadily until the gun sounded with the score tied at
638-68.

determine second place in the conference, the Beavers’

In the following overtime period that was to

wind and talent lasted longer than their temporary and
almost disastrous fourth-quarter slump.

After the smoke of battle had cleared away, Tech had
captured undisputed second place and placed junior
center Fred Anson on the all-conference first squad, and
sophomore Bill Chambers on the all-conference second
team. Because only a very few of the squad are seniors,
and also because a large part are sophomores, it looks
as if our basketball teams may indeed do even better
in the next yvear or two. What more could we want than
a championship team and a new gym?*

*Girl Cheerleaders
—Al Haber 753

it wor't do

. That tie

Spoons coming up



to the

ELECTRICAL
ENGINEER

or

PHYSICIST

with an interest in

RADAR

or

ELECTRONICS

Hughes Research and Development
Laboratories, one of the nation’s
leading electronics organizations, are
now creating a number of new
openings in an important phase of
their operation.

Here 1s what one of these positions offers you:

THE COMPANRY

Hughes Research and Development
Laboratories, located in Southern Cali-
fornia, are presently” engaged in the
development and production of ad-
vanced radar systems, electronic
computers and guided missiles.

THE NEW OPENINGS

The positions are for men who wiil
serve as technical advisors to govern-
ment agencies and companies
purchasing Hughes equipment—also as
technical consultants with engineers of
other companies working on associated
equipment. Your specific job would be
essentially to help insure successful op-
erationof Hughesequipmentin thefield.

HUGHES

RESEARCH AMD DEVELOPMENT

LABORATORIES

Scientific and Ergineering Staff
Culver City, Los Angeles County, California

THE TRAINING

On joining our organization, you will
work in the Laboratories for several
months to become thoroughly familiar
with the equipment which you will later
help users to understand and properly
employ. If you have already had radar
or electronics experience, you will find
this knowledge helpful in your new
work with us.

WHERE YOU WORK

After your period of training—at full
pay—you may (1) remain with the
Laboratories in Southern California in
an instructive or administrative capac-
ity, (2) become the Hughes represen-
tative at a company where our equip-

How to apply:

ment is being installed, or (3) be the
Hughes representative at a military base
in this country—or overseas (single men
only). Compensation is made for
traveling and moving household effects,
and married men keep their families
with them at all times.

YOUR FUTURE

In one of these positions you will gain
all-around experience that will increase
your value to our organization as it
further expands in the field of electron-
ics. The next few years are certain to
see large-scale commercial employment
of electronic systems. Your training in
and familiarity with the most advanced
electronic techniques now will qualify
vou for even more important future
positions.

See your Placement Office for
appointment with members of our
Engineering Staff who will visit
your campus. Or address your
resumé to the Laboratories.
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THE MONTH AT CALTECH

Smog Progress

&S PEAKING AT THE ANNUAL meeting of the American
Chemical Society in Los Angeles last month, Dr. A. J.
Haagen-Smit, Professor of Bio-Organic Chemistry at the
Institute, predicted that 50 percent of the present smog
menace In this area will be banished by the middle
of 1955.

Because of the cooperation of oil refineries, said Dr,
Haagen-Smit, the amount of smog produced daily has
already dropped from 1800 to 1600 tons. In two more
years, he anticipates another decrease of 400-500 tons.
“This rate of decrease,” he said, “will cut eye irritation
materially as the companies cut out more ‘swimming’
oil tanks and adjust their tanks.

“We now get about 800 tons of smog daily from auto-
mobile exhausts and 800 tons from industry.”

Also, last month, Dr. Haagen-Smit witnessed a demon-
stration of a new device intended to eliminate materials
from automobile exhausts that cause the worst part of
our smog problem.

Called the Oxy-Catalyst Mulfller, the device replaces
regular mufflers in cars, and takes carbon monoxide and
fumes out of spent gasoline—thus preventing it from
contributing the hydrocarbons in smog that irritate the
eyes and lungs.

The muffler was invented by Dr. Eugene Houdry of
Philadelphia—who also perfected the refinery cracking
process that has been blamed for adding to Los Angeles’
smog. It contains porcelain, coated with catalytic
aluminum and platinum alloys. Now undergoing tests
in the County Air Pollution Control laboratories, the
muffler, at present, is effective only on white gasoline.

“When it is perfected to do the same on leaded gaso-
lines,” says Dr. Haagen-Smit, “we will have the means
at hand for bringing the end of smog problems much
closer, if our public representatives can induce the public
to cooperate.”

Caltech on TV

C rrtEcH 15 COOPERATING with some 20 other colleges
and universities on a television educational project which
will get under way next fall. It will consist of a weekly
series of filmed programs showing research activities at
various schools. The series, to be known as “The
Search,” will start on the CBS television network on
October 1, and run for at least 26 weeks.

Typical projects already scheduled for broadcast are
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“The Old Folks,” a study in geriatrics by the University
of Chicago; “Great Issues,” a Dartmouth College course
designed to make students aware of global cross-cur-
rents of thought; the Massachusetts Institute of Tech-
nology’s “Labor-Management Institute”; and “Ocean-
ography” at Columbia University.

Caltech’s subject, still to be decided, may concern
research with the 200-inch telescope, the new electron
synchrotron, or work in aeronautics and jet propulsiou,
or the life sciences.

Pauling’s Peregrinations

D=x. Linus Pavrning, Chairman of the Division of Chem-
istry and Chemical Engineering of the Institute, left this
month for a five-week visit to Europe and the eastern
United States.

He was scheduled to visit protein research groups in
L.ondon and Cambridge, England, enroute to Brussels,
Belgium, to attend the 9th triennial Solvay Congress
starting April 6. Topic of the Congress is “Chemistry
of Proteins,” and Dr. Pauling will report recent Caltech
findings regarding the molecular structure of proteins
(E&S—February, 1953).

Dr. Pauling will return to this country in time to de-
liver the Treat B. Johnson Lectures in chemistry at Yale
University, April 16-21.

On April 17 he will attend the annual Page One Ball
of the Newspaper Guild of New York at the Astor Hotel,
where he will receive one of the Guild’s annual Page One
awards for “opening the way to understanding the struc-
ture of the substance of life, the protein molecule.”
Others to receive awards this year include Judge Learned
Hand, actor Victor Moore and author Carl Sandburg.

Dr. Pauling will also attend the meetings of the Amer-
ican Philosophical Society, of which he is a vice-presi-
dent, and of the National Academy of Sciences, in
Philadelphia and Washington, respectively. He returns
to Pasadena May 6 after delivering the Foster Lectures
in chemistry at the University of Buffalo.

Sloan Scholarships

T He Averep P SrLoax Foundation of New York an-
nounced a new National Scholarship program last month
which provides for a minimum of 25 scholarships to be
awarded for undergraduate study at Caltech, the Carne-
gie Institute of Technology, Cornell University, or the

CONTINUED ON PAGE 34
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Largest two-crawler shovel
keeps going on TIMKEN" bearings

Designed to meet the trend toward larger excavating and
hauling units, Marion Power Shovel Co., built 2 new 10-
cubic yard 191-M shovel with a production potential of
over 600,000 yards a month. To keep it on the job every
day of the month with minimum maintenance, Marion en-
gineers equipped it with Timken® tapered roller bearings
at all vital points. Timken bearings carry radial and thrust
loads in any combination. Their true rolling motion and
smooth finish practically eliminate friction. By keeping
housing and shaft concentric, they make closures more
effective. Lubrication time and costs are cut.

All loads are the same to
a TIMKEN bearing

The tapered design of cup, cone and rollers of Timken
bearings enables them to take radial loads, thrust loads, or
any combination of the two from any direction. Timken
bearings do away with the need for auxiliary thrust bear-
ings or plates. They simplify design, cut costs, save space.
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TIMKEN

TRADE-MARK REG, U. 5. PAT. OFR

TAPERED ROLLER BFARINGS
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Want to learn
more about bearings?

Some of the engineering problems you’ll face
after graduation will involve bearing applica-
tions. If you’d like to learn more about this phase
of engineering, we’ll be glad to help. For a copy
of the 270-page General Information Manual on
Timken Bearings, write today to The Timken
Roller Bearing Company, Canton 6, Ohio. And
don’t forget to clip this page for future reference.

NOT JUST A BALL O NOT JUST A ROLLER c> THE TIMKEN TAPERED ROLLER o>

BEARING TAKES RAI]IAI.@? AND THRUST —@- LOADS OR ANY COMBINATION ‘:@b
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ramjet!

Build your future by helping to build the future
aircraft powerplants of the world with Marquardt
Aircraft Company, the organization that is first and
foremost in ramjet research, development, testing
and production. Marquardt also designs and monufactures

afterburners, pulse jet engines, auxiliary power units and au-

tomatic engine controls.

/

Write today for full information
concerning your future with
Marquardt to Industrial Rela-
tions Dept., Marquardt Aircratt
Company, Van Nuys, California,

Y
marquardt l

Do you know any of these Cal. Tech.

Alumni now at Marquardt?

NAME DEGREE YEAR
CARL W. AHLROTH BS CE 1938
JOHN W. BJERKLIE BS 1951
EDWARD |. BROWN BS ME & AE 1943
ROBERT DE VAULT MS AE 1952
JAMES F. DRAKE MS AE 1948
JOHN A. DRAKE MS 1943
LORNE C. DUNSWORTH MS AE 1948
ROBERT E. FISHER MS AE 1942
MALCOLM S. HARNED MS AE 1948
WILLIAM H. HENLY BS ME 1951
THOMAS E. HUDSON MS ME 1946
HENRY A. LONG MS ME 1950
ROY E. MARQUARDT MS AE 1942
GEORGE MORGAN BS ME 1949
RICHARD K. NUNO BS 1951
MERLE SMALLBERG BS ME 1942
NORMAN SVENDSEN MS AE 1942
DON L. WALTER MS 1941
EUGENE ZWICK BS 1948
JAMES BRAITHWAITE MS AE 1940
MARVIN RUDIN BS ME 1949
WILLIAM WOODSON MS EE 1949
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Massachusetls Institute of Technology. The scholar-
ships will provide up to $2.000 a vear for four years
of study.

The purpose of the program, according to Alfred P.
Sloan, Jr., President of the Foundation, is “to find and
gather together on each of these four campuses out-
standing representatives of American youth, regardless
of their economic background, who show exceptional
scientific promise. We are as anxious to find the so-
called ‘rich’ boy as we are the ‘poor” boy; it is the man
that is important.”

Basic to its nalional program, he said, is the belief
of the Foundation that:

“1. Vigorous private education at all levels is vital
to the health of the American way of life and the Amer-
ican educational system and that, consequently, American
business has a responsibility to support private education.

“2. There is a constant and ever-expanding need in
our society for leaders of high character, sound person-
ality, and exact training who have been imbued with the
ideals inherent in our American spiritual and political
heritage. We believe private institutions are particu-
larly successful in developing this kind of man.

“3. Philanthropic organizations, business, and indi-
viduals should. in making granis of all kinds to educa-
tion, take into account the fact that tuition and fees paid
by students do not cover the cost of education and over-
head.”

Union Carbide Scholarships

Tae Uston Carsme and Carbon Corporation an-
nounced a new scholarship program this month which
gives Caltech 16 new undergraduate scholarships. The
scholarships will cover tuition and provide allowances
for books and required fees for four years of under-
graduate study. The Union Carbide Educational Fund
will also match each scholarship with a $600 grant-in-
aid annually to the Institute.

Caltech and Pomona College are the only two Cali-
fornia institutions among the 24 in the country chosen
to participate in this program, which is to include some
400 scholarships at an estimated yearly cost of $500,000.

Eight of Caltech’s 16 scholarships will be awarded
for the coming school year. Four three-year scholarships
will go to qualified freshmen, when they become sopho-
mores next September; and four four-year scholarships
will go to qualified students who have already applied
for scholarships and for admission 1o Caltech next vear.
The deadline for new applications for the 1953-54 school
year had already passed when Union Carbide announced
its new scholarship program. but students who seek ad-
mission as freshmen for 1954-35 and succeeding years
may apply directly for the four-year Union Carbide
Scholarships. Four are to be awarded to incoming fresh-
men each year.



A Quarter Mile Up
JOBS ARE BEING ENGINEERED

Your future lies not in the obvious, the
complete, the established. It is forming on
the drawing boards, in the laboratories
and within the minds of men.

Don’t look to what is, but to what shall
be. Fortune comes from the new.

This Air Force Radio tower, a 1218-foot
equilateral steel triangle, is the tallest in
the world; second among man-made
structures only to the Empire State Build-
ing. It was designed and fabricated by
Republic’s Truscon Steel Division. The
operation of this tower is government
business. But its stresses and its resistances
are Republic’s. The engineering of this
lacy pinnacle will find adaptations in the

near future. They are being shaped now
in the metallurgy and design departments
of Republic. A quarter mile above the
earth, the steel toys with gales and totes
an unpredictable burden of ice. And the
facts of these achievements shall be trans-
lated by men of your generation into the
still higher pinnacles of the future.

Republic’s Truscon Steel Division leads
the world in radio towers. Republic’s other
divisions push forward other frontiers. No

manufacturer makes more kinds of steel,
nor any better. But the making of steel is
only one phase of Republic. Our many
divisions design innumerable products,
fabricate thousands of items.

Here lies the new—the realm for young
men of talent and vision,

REPUBLIC STEEL

 WORLD'S WIDEST RANGE OF STEELS AND STEEL PRODUCTS




ALUMNI NEWS

Alumni Treasurer

HExky 'H. F'r

the position of Treasurer of the Alumni Association,

an. Ix. 725, recently resigned from

and turned over the job to George B. Holmes "38. The
switch was made so smoothly and quietly, however, that
a good many alumni still aren’t aware of the change.

Hank Freeman served as Treasurer of the Alumni
Association, by popular demand, for six years. Hank
is a native son, born in South Pasadena, where he went
to high school. He was studying civil engineering at
Tech when he transferred to the University of California
at Berkeley in his senior year. and took a course in
comnierce,

After graduation. Hank went to work for a year in
the surveyor’s office of the County of Los Angeles. He
then transferred to the road department, under Earle
Burt "15. All told, Hank worked for the County for 18
years. While he was there he studied accounting, at
night, then went to work for a national firm of Certified
Public Accountants. In 1945 he passed his CPA exam,
and went into partnership with Richard Miller. He's
still a partner of Miller & Co. in Los Angeles today.

He served as Treasurer of the Alumni Association from
1946 through 1952.

“It is gratifying to me,” says Alumni President
John Sherborne. “to have the opportunity to express

appreciation for the really splendid contribution Hank

George B. Holmes
36

Henry R. Freeman

Freeman has made to the Alumni Association.

“Had he done no more than to look after the Associa-
tion’s financial matters, his performance would have
been worthy of tribute. However, over and above what
was required of him, he regularly attended meetings of
the Board of Directors of the Association and made
many valuable suggestions.

“I am confident that everyone concerned with alumni
affairs shares with me the pleasure of having worked
with Hank.”

George B. Holmes, the new treasurer, received his B.S.
in engineering at Tech in 1938. In 1941 he got his MBA
degree from the Harvard Graduate School of Business,
and. in June of the same year, joined Douglas Aircraft’s
Santa Monica plant.

In 1943 George transferred to the new Oklahoma City
plant of Douglas. to direct budgetary control and special
cost analyses for the plant comptroller.

In 1945-46 he did a short hitch in the Navy. After
a year of management counselling, George joined the
staft of the Huntington Memorial Hospital in 1948 as
chief accountant, supervising all accounting and budg-
etary functions. This year George is also serving as
treasurer of the Economic Section of the Hospital Coun-
cil. professional association of Southern California’s
hospitals.

Coming Events

The Annual Alumni Family Pienic will be held on
June 27 at the San Diego Zoo. Save the day . . . The
Class of '43 plans a threc-day celebration for its 10th
reunion, June 12-14. Details on bhoth these functions

next month.



You'll be at thg head of the jet parade at Boeing

For long-range opportunities, it’s hard to
beat the jet aircraft field. If you want to
get into this exciting branch of engineer-
ing after you graduate, get in at the
head of the parade—at Boeing.

Through the fighterfast B-47 six-jet
bomber, and the giant new eight-jet B-52,
Boeing has acquired more experience de-
signing, flying and building multijet
aircraft than any other company, either
here or abroad. In addition, Boeing is
the first American company to announce
its entry into the jet transport field.

Engineering graduates will find in
the aviation industry an unusually wide
range of experience, and great breadth
of application — from pure research to
production design, all going on at once.
Boeing is constantly alert to new tech-

niques and materials, and approaches
them without limitations. Extensive sub-
contracting and major procurement pro-
grams, all directed and controlled by
engineers, afford varied experience and
broad contacts and relationships.

Aircraft development is such an inte-
gral part of our national life that young
graduates can enter it with full expecta-
tion of a rewarding, long-term career.
Boeing, now in its 36th year of opera-
tion, employs more engineers today than
even at the peak of World War II. Its
projects include guided missiles, research
on supersonic flight and nuclear power
for aircraft.

Boeing engineering activity is concen-
trated at Seattle in the Pacific Northwest,
and Wichita in the Midwest. These

communities offer fine fishing, hunting,
golf, boating and other recreational facil-
ities. Both are fresh, modern cities with
fine residential sections and shopping
districts, and schools of higher learning
where engineers can study for advanced
degrees.

There are openings in ALL branches
of engineering {mechanical, civil, elec-
trical, aeronautical, and related fields),
for DESIGN, DEVELOPMENT, PRODUCTION,
RESEARCH and TOOLING. Also for servo-
mechanism and electronics designers and
analysts, and physicists and mathemati-
cians with advanced degrees.

For further information
consult your Placement Office, or wrife;

JOHN C. SANDERS, Staff Engineer— Personnel
Boeing Airpiane Company, Seattle 14, Washington
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PERSONALS

1920
Walter A. Keith died on January 12,
1953, at the White Memorial hospital in
Los Angeles. He had worked for the Los
Angeles County road department for 33
years, the last 12 of which he spent in this
area as district engineer. He is survived by
his wife, Josephine, his son, Fred, of Al-
hambra, and his mother, Mrs. Alice Keith,
of South Pasadena.
1923
Jack R. North is one of five engineers
appointed to serve on the Scientific Ad-
visory Committee on Specialized Personnel
to the Director of Selective Service, Gen-
eral Lewis B. Hershey. Jack is located in
Jackson, Michigan, where he is vice-presi-
dent and chief electrical engineer of Com-
monwealth Associates Inc., and a member
of the Board of Directors of Common-
wealth Services Inc. of New York.
1928
Douglas G. Kingman, M.S. °29, is now
manager of Joint Venture
Production Department, of the General
Petroleum Corporation. Doug has heen

Operations,

assistant manager since mid-1952, and from
1945-52 was superintendent of the depart-
ment’s San Joaquin division.
1931

Glenn M. Webb has been advanced to
section leader on catalyst research and
development at the Standard Oil Com-
pany’s Whiting, Indiana, laboratory. Glenn
joined the company as a research associate
in 1948.

1932

Robert W. Webb, M.S., Ph.D. "37, Pro-
fessor of Geology at the University of
California, Santa Barbara College, has
been appointed to the joint position of
Executive Secretary of the Division of
Geology and Geography of the National
Research Council, and Executive Director
of the American Geological Institute. As
Executive Director he will supervise the
program of education, public relatious, and
the representation of geological viewpoints
to Federal and State governmental agen-
cies. Bob is also co-author with Dr. Joseph
Murdoch, Professor of Geology at U.C.L.A.,
of a 1952 supplement to “Minerals of Cali-

partners in creatin

enced slide rule manufacturer.

KEUFFEL & ESSER CO.

EST, 1867

NEW YORK * HOBOKEN, N. J.
Chicage ¢ St. Louis * Detroit * San Francisco * Los Angeles ¢ Montreal
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® There’s a K&E slide rule for every purpose. Whether designed
to meet the modest needs of the beginner or the exacting require-
ments of professionals, all K&E rules feature “built in" accuracy
and reflect the skill and craftsmanship of America’s most experi-

=

Drafting,
Reproduction and
Surveying Equipment

and Materials,
Slide Rules,
Measuring Tapes.

fornia,” published by the Division of Mines
of the Department of Natural Resources.
He is on sabbatical leave this year, doing
special research at Harvard and visiting
other Eastern colleges to survey new dis-
coveries in the field of geology.

Charles D. Corvell, Ph.D, ’35, was re-
cently awarded a Louis Lipsky exchange
fellowship to study nuclear phenomena and
the structure of the pigment of the red
cell at the Weizmann Institute in Rehovoth,
[srael.

1933

Wyart Lewis was recently awarded the
General  Electric Company’s Charles A.
Cofin Award for his work in developing
a system of controlling the quality of elec-
tric irons manufactured by G. E.’s Ontario,
Calif., plant. He was one of 40 men across
the nation to receive this award for out-
standing merit. Wyatt is manager of qual-
ity control at the Ontario works. He is
also rtegional director of the American
Society for Quality Control for the West-
ern region, and is currently an instructor
for evening courses at Norton Air Force
Base in San Bernardino.

1935

Bruce Gravigt left San Diego in August,
1951, after being a sales engineer for Gen-
eral Electric there for more than 12 years.
He is now manager of instrument trans-
former sales for G. E. in West Lynn,
Mass. Bruce is married and has two sons
—Jimmy, 3 and Stephen, 2. He recently
made a swing around most of the West
Coast General Electric offices, including
San Francisco, Los Angeles, and San
Diego.

Jack M. Roehm, M.S., resigned his posi-
tion with Pullman-Standard Car Mfg. Co.
last October to accept a position as Direc-
tor of Research and Development for the
Kawneer Company in Niles, Michigan. The
Roehms (including their two children,
Judy and Ed) are enjoying their new
associates and finding this resort area of
Michigan a delightful place to live.

Dan H. Miller has been appointed dis-
trict manager for the Square D Co. in the
Pacific Northwest, with headquarters at the
company’s Seattle plant. Dan has been
with the Square D Co. for 17 years as
field engineer, industrial control sales spe-
cialist and industrial control sales man-
ager for the western division.

1938

Philip T. Ives, Ph.D., says he’s still in-
volved in research work with Drosophila at
Ambherst, in population and radiation gen-
etics. He’s also active in town affairs, par-
ticularly in problems in the public schools,
and in church work. Phil got back to

CONTINUED ON PAGE 40



Opportunities in the

Prospects are good
for young men who
choose careers with
Phillips Petroleum
Company.

Phillips Petroleum Company has al-
ways been primarily a producer,
refiner and marketer of fuels and
lubricants. But today, thanks to the
versatility of petroleum hydrocar-
bons, we offer many other opportu-
nities for the technical graduate.
We are engaged in the manufac-
ture of such diversified products as
carbon black, butadiene, anhydrous
ammonia, synthetic rubber, sulfur
compounds, cyclohexane and vinyl-
pyridines. Prospects are good for
the still further diversification of
products which we can manufacture
from petroleum and petroleum gases.

Of the more than 22,000 employ-
ees of Phillips Petroleum Company,
some 2,200 are technical graduates.
Prospects for the technical graduate
in the petroleum industry are better
than ever. We invite you to write to
our Employee Relations Depart-
ment for information about oppor-
tunities with Phillips.

PHILLIPS
PETROLEUM
COMPANY

Phillips Chemical Company
a Subsidiary

Bartlesville, Oklahoma

Oil Industry

Dress fabrics, synthetic
rubber, fertilizers, are a
few of the many new
products born of the sci-
ence of petrochemistry
as practiced by Phillips
Petroleum Company.

Automotive fuels and lubricants
are still the primary business of
Phillips. The vast increase in auto-
motive registrations since 1946
{(from 33 million to over 51 million)
means expanded opportunities for
technical men in this field.

The tremendous consumption of pe-
troleum products demands increased
} production of crude oil and natural
gas. This provides good opportunities
for geologists and production men.

Phillips has tripled its refining ca-
pacity in the past seven years. To
construct and operate these refin-
eries requires engineers and scien-
tists of the highest competence.
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Pasadena last summer for the first time
since leaving Caltech in 1938. He found
the changes impressive. Phil’s the father
of four fast-growing children.
1939

William S. Stewart, Ph.D., has been
named chairman of the Department of
Orchard Management at the University of
California’s Citrus Experiment Station in
Riverside. A former member of the Ex-
periment Station staff, his research led to
the use of 2,4-1) and other plant growth
regulators on citrus to prevent leaf drop,
fruit drop and twig dieback resulting {rom
0il sprays; and also to hold the fruit on
the trees until it was profitable to market.
Prior to joining the staff of the Citrus
Experiment Station, Bill served with the
USDA Bureau of Plant Industry, and
during World War II was assigned to
emergency investigations on rubher pro-
duction in Mexico. He joined the stafl
of the Pineapple Research Institute of
Hawaii in 1950, where he is carrently
head of the plant physiology department.
He’s expected back in Riverside this month.

Frederick C. Hoff is still on active duty
in the Navy at the Hingham Naval Ammu-
nition Depot in Massachusetts. He has
recently been made acting Ordnance Officer
as well as Production Officer. He expects

WiTHOUT light wHAT wouLD nature BE?

HERE IS BEAUTY [ . .

Life, form, line, mass and color
exist. Likewise to enhance your
display areas or increase pro-
duction fight is vital

SMOOT-HOLMAN'S standards
have been highest and quality
at its best. We are proud to
announce our new Tecessed
troffer series 168, Available
about June | in 48" fluorescent
with Rapid Start ballast. Slim-
line Ismp lengths 48", 72" and
96", Write for further technical
information. about this versatile

HLUMINATION EQUIPMENT

BRANCH OFFICE AND
WAREHOUSE SAN FRANCISCO

G-168.24 D-148-24

to be released from the service around
the Irst of July, but plans thereafter
are still in doubt—although he has heen
considering attending the Harvard Grad
School of Business. The Hobbs™ third
child, Douglas Paul, was horn January
21—to the delight of his sister lLaura, 4,
and brother David, 9.
1940

Robert Cox is still president of Lauder-
dale Marina, Inc., which now specializes
in fibreglas-plastic boats and is probably
the biggest dealer handling this line. Bob
also passed his exam last fall and is now
a registered professional engineer in the
state of Florida. His oldest boy is now
15, and 6 feet tall.

1941

Berl D. Levenson, M.S. 42, joined the
Radar Laboratory of the Hughes Aircraft
Research and Development Laboratories
in Culver City, Calif. He was {formerly an
engineer with Gilfillan Bros., Inc.

Col. Von R. Shores, M.S., following two
and one-half years as Chief of the Air
Force Sectiou of the Military Advisory
Assistance Group to Norway, has been
re-assigned to the 27th Air Division (De-
fense) of the Air Defense Command as
Vice Commander.

Reuben P. Snodgrass, M.S. *42, who has

been with the Sperry Gyroscope Company
in Ronkonkoma, New York, since 1948, as
an engineering test pilot, has now been
promoted to chief engineering test pilot
in the company’s Flight Operations De-
partment. In this position he supervises
the flicht test of aircraft indicating and
navigation instruments, controls, and arm-
ament equipment.

E. R. Bartlett, Jr. writes that he’s been
married since 1949, now has two chil-
dren—>Susan, born in August, 1951; and
Ted TI1, born this January. The Bartletts
are living in Wilmington, Delaware, where
Ted’s doing economic analysis work in
connection with synthetic fibers.

Willard J. Hendrickson rveceived his
M.D. at the University of Michigan in
1945. At present he’s instructor in psychi-
atry at the University of Michigan Medical
School in Ann Arbor. He’s married and
has a three-year-old daughter,

Robert A. Cooley., Ph.D., was recently
made -head of the Rocket Powder Section
of Olin Industries, Inc. Formerly on the
staff of the University of Missouri as an
Associate Professor of Physical Chemistry,
he joined Olin in 1951,

Carol M. Veronda is engineering section
head, working on klystron research, at the
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One for every place—
One place to get them all. ..

L-168.24

Out on the job . . . irrespective of your engineering role
. « . you'll be coming to grips with the problem of elimi-
nating wastefu! friction.

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

&0 makes all of these eight types of bearings which
serve virtually every equipment need. Rely on &ISF for
Dutting the right bearing in the right place. ntz
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.
—manufacturers of SKF and HESS-BRIGHT bearings.
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BALL AND ROLLER BEARINGS
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/ an AIRCRAFT engineer ?

i

But I haven't majored in

aeronautical engineering

% Lockheed can train you...:
at full pay!

This Plane made History

The P-38 Lightning — first 400 mile

It's your aptitude, your knowledge of engineering principles, per hour fighter-interceptor, the
*fork-tailed Devil” that helped

your degree in engineering that count. win World War i1,

Those—plus the opportunity Lockheed is offering you—are all you need for a This Plane is making History

career as an aircraft engineer. In Lockheed’s special program for engineering
graduates, you may go back to school, or you may convert to aircraft work by
doing—on-the-job training. But whichever it is, you receive full pay while learning.

But Lockheed offers you more than a career. it offers you a new life, in an area sl
The Super Consteliation - !arger,ﬂ faster,
where living conditions are beyond compare. Qutdoor living prevails the T e tain madorn it transron
and commercial jet transport,

year-’round. Mountains, beaches are an hour from Lockheed.
This Plane will make History

See your Placement Officer today for the details on Lockheed's Aircraft Training Program

The jet of

for engineers, as well as the better Jiving conditions in Southern California.
; the future- the plane
If your Placement Officer is out of the illustrated brochures describing living and . you will help create—

working conditions at Lockheed, write M. V. Mattson, Employment Manager Bolonigs hers.

This plane — which exists only in
/ / the brain of an engineer like yourseif
. s —1s one reason there’s a better
g Aircraft Corporation future for you at Lockheed, For
. . Lockheed will always need enginsers
Burbank, California with ideas, engineers with
imagination, engineers who build

the planes that make histoery,
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Sperry Gyroscope Company in New York.

Roy Weller is still sales engineer for the
Ingersoll Rand Company in St. Louis, Mis-
souri. He says he saw Harrison Price *42
several times in the last few months, when
Harrison was in St. Louis on jobs for the
Stanford Research Institute. He also saw
Paul Allen ’42 in St. Louis before Christ-
mas. Paul is living outside Minneapolis,
where he works for Parsons Engineering.
He moved there in September for a two-
year span.

1943

Stanley A. Dunn has transferred to the
Kinetic Sales Service group within the
DuPont Company. He still works in the
Yackson Laboratory, Penns Grove, New
Jersey for the most part, but now makes
some contact with various customers in
the Aerosol Packaging industry.

Frank E. Webb, M.S., was promoted this
year to vice-president of the Coast Broker-
age and Investment Company in Gulfport,

Mississippi. He is also chairman of the

town forum meetings held locally by the
Chamber of Commerce.
1944

Frank A. Barnes, a research engineer on

the M.LLT. guided missiles program, writes

that he’s living in Waltham, Mass.,, now

DEMINERALIZERS

Provide
High-test, Mineral-free

WATER

Per Thousand Gallons

Barnstead Demineralizers increase

roduction, reduce rejects, and insure
Eetter product control. Barnstead De-
mineralizers produce  high-
test, mineral-free water for as
little as Sc per 1000 gallons,
with a minimum of supervi-
sion and maintenance.

Write Today

for Literature

45 Lanesville Terrace
Forest Hills
Boston 31, Mass.

]
2 wa)

75

‘ Years of Progress

Pure Water

has two daughters—Marilyn, three years
old; and Laurel, eight months old.
1945

Stanley D. Clark, who reeeived his LL.B.
degree from Loyola University in 1952, is
now associated in the general practice of
law with the firm of Chase, Rotchford,
Dowmen and Drukker, Los Angeles.

1946

John Showell. M.S. ’49, has been ap-
pointed Assistant Professor of Chemistry
at Rutgers University, New Brunswick,
N L

1947

Robert B. Harris writes from Ann Arbor,
Michigan to announce the arrival of James
Frederic Harris on February 27. Young
James is the Harrises’ second child, and
second son.

Robert Ilfeld. M.S.,
executive vice president and general man-
ager of Quick Industries, Inc., a company
in Jackson, Michigan, engaged in heat
treating and hot dip galvanizing. The
Ilfelds have three children, aged 6, 3, and
1, and have just moved into a new house
they built.

Richard A. Boettcher, M.S., has joined
the engineering firm of Holmes & Narver,
Inc., of Los Angeles, as Project Engineer
(Overseas Projects). He’s been with Stan-
dard Oil of California, El Segundo, and
on domestic and foreign engineering

recently became

42

assignments for the Arabian American Oil
Company since 1948, Before his resigna-
tion from Aramco he was staff engineering
adviser to executive management in New
York.

L. Edward Klein has been appointed
manager of the intermediates and explora-
tory products section of the Monsanto
Chemical Company’s Organic Chemicals
Division development department in St
Louis, Mo. He’s been with the company
since 1947,

1948

Lt. Col. Leroy 0. Land. MS., Engr., has
been named chiel of the training branch
of the operations section at X Corps head-
quarters In Korea. HMHis wife, Marjorie,
recently joined him ih Korea. The Lands
have three children.

1949

Kent M. Terwilliger received his Ph.D.
in physics at the University of California
last September and is now an instructor at
the University of Michigan. He was mar-
ried in December, 1951, to Doris Heisig
of Minneapolis.

Milt Andres. M.S. °50, is still at M.LT.,
but hopes to finish work on his Ph.D. in
physics by June, and then head back to
southern California.

Charles H. Arrington, Jr., Ph.D., has
been made a research supervisor in the

CONTINUED ON PAGE 46

Completely NEW

Universal Grinding: Machines

“Productioneered’’ for new grinding flexibility
and high output

The many exclusive features
of the new, ultra-modern
Brown & Sharpe Universal
Grinding Machines provide
exceptional grinding flexi-
bility, rigidity, and accuracy.
Instant combining of oper-
ating functions into auto-
matic cycles extends the use-

fulness of this equipment
beyond the toolroom and
job shop to many produc-
tion applications. Four sizes:
No. 1 (illustrated), and Nos.
2, 3 and 4.

Write for detailed Bulle-
tins. Brown & Sharpe Mfg.
Co.,Providence 1,R.1,,U.S.A.

Brown & Sharpe



Richard J. Conway,

ehigh '91, 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 J. 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 pertinent 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, see your College

Placement Bureau or write to the Personnel and Training
Department, Worthington Corporation, Harrison, N. J.

chinists and many others throughout the company.

“T have contributed to the solution of many problems han-
dled by this department including metal spraying, 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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Trane Offers Engineering Graduates

Preparing for specific responsible po-
sitions with Trane in sales, research
and product design, these graduate
engineers are attending a sireamlined
six-month training course at full pay.
This interesting course moves rapidly
and adapts the graduate’s knowledge
of engineering to the position he has
chosen.

OUTSTANDING OPPORTUNITIES IN AIR CONDITIONING

Qualified graduate engineers can step quickly
into an interesting and prosperous career in the
rapidly growing field of air conditioning. The Trane
Company, leading manufacturer of air conditioning,
heating, ventilating and heat transfer equipment,
is seeking graduates for responsible positions in
sales, research, product design and production.

Those selected will join the Trane Graduate
Training Program in La Crosse at full pay. Each
man will receive a specialized course to assure per-
sonal success in the position he has chosen.

He will learn how Trane equipment is used in
jet aircraft, tanks, submarines, ships, skyscrapers,
factories, industries, homes and buildings of all
types. He will see how rapidly air conditioning is
becoming a necessity . . . how it is destined to be-
come a standard requirement in homes, automo-
biles, schools, offices . . . everywhere.

WHAT OTHERS SAY ABOUT TRANE

How much can graduates of their training pro-
gram earn? What about competition? Is Trane
strong financially? Does the company offer out-
standing opportunities to young men?

For the unbiased answers, read FORTUNE mag-
azine’s report on Trane in their August, 1951
issue. Your library should have a copy. A reprint
of this report is included in the “Trane Graduate
Training Program’” brochure which is in your
Placement Office.

Graduates move quickly into responsible, well
paid positions. Men who joined the company
through this training program include the president
and numerous company officers, managers of most
Trane sales offices and home office sales divisions.

Trane’s record has been one of steady growth
and leadership for nearly forty years, during both
peace and war. Today, new Trane products are be-
ing developed constantly . creating new depart-
ments and promotions . . . assuring continued
growth and business opportunities.

For an outstanding career in one of the fastest
growing industries, consider your future in air con-
ditioning with Trane. Write immediately to Milton
R. Paulsen, Training Department Manager, for the
brochure “Trane Graduate Training Program”.
Next six-month class starts in July

TRANE

THE TRANE COMPANY ¢ LA CROSSE, WIS.

Eastern Manufacturing Division, Scranton, Pennsylvania
Trane Company of Canada, Ltd, Toronto, Canada
Sales Offices in 85 United States and 14 Canadian Cities

MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, VENTILATING EQUIPMENT
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What's Happening at CRUCIBLE

about clicker die steel

what it is
Clicker die steel is a special cold rolled alloy steel. It is used
in making clicker dies for cutting leather, rubber, plastic,
felt and fabrics of other compositions that
2 go into the making of shoes
and similar products.

Finished clicker die ready
for cuiting shoe leather.

Some of the clicker die steel standard
shapes.

OOUBLE EDGE - DOUBLE BEVEL
592 X 120X 038 (7TT)

-2i0 ~v]

SINGLE EDGE - DOUBLE BEVEL
790 X J20°% 038 {55}

DOUBLE EDGE - DOUBLE BEVEL
790 X 420 X .040 {66}

28
{ I
&= ['/ ~\j:,j,04o
e J
o R—

Wider shapes are used when dies are

sized by surface grinding after form-

ing and welding. Standard widths are

provided when the dies are not to be
surface ground.

|CRUCIBLE
53}/%44% %iw

Midland Works, Midland, Pa. s Spaulding Werks, Harrison, N. J. .

how it is used

Clicker die steel is furnished to the die maker in either
single or double edged form in one of several standard
shapes. The die maker first shapes the die by bending
the die steel to a pattern that provides the desired con-
figuration, and then welds the two ends at a corner. He
finishes the die by grinding a bevel on the outside of the
cutting edge and filing the inside edge. Before the fin-
ished die is hardened and tempered, the die maker
forms identification marks — combinations of circles
and squares — in the cutting edge so that the material
cut from it may be easily identified as to its size and
style.

In the cutting operation, the leather or other material
is placed on an oak block in the bed of the clicker
machine. Then the die is placed by hand on the material
which is cut as the aluminum faced head of the machine
presses the die through it. The clicking sound which
the head makes as it strikes the die is where the term
“clicker machine” derived its name.

what it is composed of

Clicker die steel as produced by the Crucible Steel
Company of America is a controlled electric steel in
which the combination of carbon and alloy is designed
for maximum toughness and proper hardness after heat
treatment.

Experience has proved that cold finished clicker die
steel is superior to hot rolled material for sizes ap-
proximately 3} inch and narrower because of its lower
degree of surface decarburization which permits the
use of slightly thinner sections. Cold finished material
also has a better surface finish with closer width and
thickness tolerances and thinner edges that require
less grinding and filing to complete the die.

GRUGIBLE’S engineering service

As with clicker die steel, the Crucible Steel Company of
America is the leading producer of special purpose
steels. If you have a problem in specialty steels, our staff
of field metallurgists with over 50 years experience in
- fine steel making is available to help you solve it.
Crucible Steel Company of America, General Sales and
Operating Offices, Oliver Building, Pittsburgh, Pa,

first name in special purpose steels

Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa.

National Drawn Works, East Liverpool, Qhic ¢ Sanderson-Haicomb Works, Syracuse, N. Y. ¢« Trent Tube Company, East Troy, Wisconsin
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Chemical Department of the Dupont Com-
pany’s Experimental Station in Wilming-
ton, Delaware. He has been with DuPont
since 1949, doing fundamental research in
various hranches of physical chemistry, in-
cluding fiber research.
1950

Richard Scott Pierce, Ph.D. ’52, is one
ol five outstanding young scientists named
by the Bell Telephone Laboratories to re-
ceive a Frank B. Jewett postdoctoral fel-
lowship for 1953-54. Dick, who is present-

ly condncting studies for the Office of
Naval Research, proposes further research
on the principles of automatons, clarifying
the mathematic fundamentals of how ma-
chines can perform near-human operations.

C. James Blom is at the University of
Innsbruck, Austria, working for a Ph.D. in
geology.

1951

William D. Staples, M.S., recently re-
turned from a Navy Instructors School in
Norfolk, Va., is now working as an elec-
tronic scientist with the National Bureau
of Standards in Washington, D. C. “Still
single,” Bill writes, “~but looking.”

Tony Malanoski is working for the Food

and Drug Administration in Washington.
He plans to marry Louise Jansen of Phila-
delphia on June 20.

1952

Bob Stanuway, studying law at Stanford,
says he’s enjoying it very much. He’s still
a bachelor and still undrafted.

Len Herzog is head of the Mass Spectro-
metric Laboratory which the AEC has set
up in the Nuclear Geophysics section of
the Geology-Geophysics departments at
M.LT. While he says it's not as grandiose
a project as the one at C.LT., they hope
to do some exploring in isotopic abun-
dances (especially of strontium, calcium
and argon) of fundamental value.

SIT BACK AND RELAX

Let Calmec 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
our plant.

CALMEC MANUFACTURING CO.

Robert A. McIntyre, M.S. *38 KImball 6204
5825 District Blvd. Los Angeles 22, Calif.

FOOD MACHINERY AND
CHEMICAL CORPORATION

In Northern California

HAS OPENINGS FOR

Immediate openings for Junior and Senior Design Engineers to
design and lay out Agricultural Equipment, Food Processing
and Canning Equipment, and Tracked Vehicles. The variety
of product lines offers greater job security and opportunity to
advance to Project Level and to Division Chief Engineer.

Pleasant Suburban
Living Conditions

APPLY TO W. P. TODD
P. O. Box 367, San Jose, Calif. CY. 4-8124

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

Reservoir Mechanies
Secondary Recovery and Evaluation

Registered Engineers

Petroleum Engineering

Associates, Inc.
Complete Laboratory Service
Core-Analysis * PVT L Fractional Analysis

Florent H. Bailly, "27 René Engel, Ph.D, 33
709-711 South Fair Oaks Avenue SYcamore 3-1156
Pasadena 2, California RYan 1-8141

AEC ENGINEERING
AND CONSTRUCTION COMPANY

ENGINEERS + CONTRACTORS + DESIGNERS

STEAM POWER PLANTS .« PROCESS PIPING
MECHANICAL EQUIPMENT INSTALLATIONS

Phoenix 1.OS ANGELES
NOrmandy 3-8291
Robt. M. Heidenreich

Las Vegas

Merrill Berkley
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g Greound

e WASPS

There’s no easy way to create a new aircraft engine.
Better designs for the famous Wasp engines come
only after long research — an endless quest

for perfection.

That is why we have quadrupled our test and
development facilities since World War Il . . . why
we have built, and are even now expanding,
the world’s largest privately-owned

turbine laboratory.

If you would like to work for the company with «
future — in an industry with an unlimited future —
set your sights on Pratt & Whitney Aircraft,

MORE AIRCRAFT ENGINES
BEAR THIS EMBLEM
THAN ANY OTHER.

Pratt & Whitney Aircraft's
Multi-millien dollar
Willgoos Laboratory

VL 7/82/7/7/77/

Az ralf

DIVISION QOF UNITED AIRCRAFT CORLPORAT/ON

/EAST MHARTFORD 8 CONNECT/CUT U.S.A.

47



BOOKS . . .

CONTINUED

bility,” Professor Smith’s handling
of the pastoral and the heroic poet-
ries is illustrative. As he demon-
strates, fundamentally important
polarities of experience, both of the
community and of the person, are
rendered in these kinds; respectively,
the mode of human behaving which
is associated with poise, or with man
and nature and man and woman
in agreeable composition—in short,
with otium, or the life of content-
ment; and, the other, which respects
action, not aimless, but directed and
controlled according to the richest
sense of what is purposeful.

“Heroic poetry, then,” as he puts
it, “points to an ideal comparable to
that of pastoral with the difference
that the desired state must be earned,
must follow the achievement of fame
and glory through action. The reso-
lution is therefore on a higher level.
The guiding and predominating mo-
tive was that of Virtue.”

Terms like “pastoral” and “her-
oic” admittedly are quaint to our
ears, as quaint, perhaps, as “glory,”
“virtue,” and “contentment’™; but the
“desired states” to which they are
attached are radically human—and
persistent, and we reach feebly for
their meanings with the current ab-
stractions of economics and psychol-

ogy. What the Elizabethans had were
the art structures in which the pri-
mary “urges” were endowed with
meanings appropriate to them, and
embodied with movement and beauty
which could carry the meanings into
the midst of human experience, as
something to be cherished, something
exemplary.

It is routine stuff nowadays to call
attention to our shortcomings, and
if that note is struck, it is mine, not
Professor Smith’s, for at no time
does he glorify the Elizabethans at
our expense. He does something
much better. In examining the na-
ture of their “creative process,” he
makes clear that the products of this
process were indeed “earned’-—
through study, practice, and imita-
tion .aud, possibly above all, through
delight in the “search for vitality”
in the art of language.

Although it is no part of the pur-
pose of the book to show us how we
may regain what we may have lost,
Professor Smith has so well inter-
preted the creative process as a re-
sponse to the fundamental human de-
mand that, if we will, we may hope
to improve the ordering of our own
experience through the appropriation
of some part of our large heritage
of Elizabethan letters, much as the

Elizabethans themselves took advan-
tage of their own inheritance.

Between the chapters on the pas-
toral and the heroic, Professor
Smith treats the sensuous, Ovidian
poetry, the sonnet, and satire. The
section on the sonnet more than any
other comes to close grips with the
texts under discussion, notably some
of Shakespeare’s best-known sonnets.
But throughout the middle ground of
the book the reader is kept in con-
nection with a range of literature,
not, I should say, so directly syn.
bolic of the Jarger motions of human
behavior as the pastoral and heroic
are concerned with, but those reflect-
ing the intimate motions of the indi-
vidual and of his immediate social
and political environment,

While in the laboratories we are
studying the responses of rodents
and arthropods for whatever illumin-
ation of the human situation we may
get, we may profitably reckon with
the enormous documentation of this
same situation, which Professor
Smith here reminds us that the arts
are always giving. It is good to know
that the large provision of the Cali-
fornia Institute of Technology in-
cludes the humanities “laboratory™
where the reckoning is being made
under such able direction.
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Replacing « rivet

D O P T Pt i it . o o B T . T S |

... o hinge pin

L e, e e W 10 e e e e By P S ot e o ]

. .. a stop pin

-« . 0 set screw

... o bolt and nut

dia. from
1/16' to 1/2"

.« « @ modern fastener
that saves time and money
on thousands of applications

Rollpin is a hollow, split, cylindrically formed pin with chamfered
ends. It is simply driven into holes drilled to normal production toler-
ances. Because Rollpin is slightly larger than standard sized holes,
it compresses as inserted. It is self-locking—and vibration-proof—
because of the constant pressure it exerts against hole walls. Its shear
strength exceeds that of a cold rolled pin of the same diameter. Rollpin

is readily removed with a drift or pin punch—and can be reused.

Because of its versatility —and the production economies it makes
possible—Rollpin is finding wide usage in almost every phase of manu-
facturing activity. Write for design information on the Rollpin. It will
enable you to cut costs for many applications where use of rivets, set
screws, dowels, and straight, serrated or cotter type pins create instal-

lation or performance problems.

ELASTIC STOP NUT CORPORATION OF AMERICA

2330 Vauxhal) Road, Union, New Jersey
Elastic Stop Nuts with the famous red collar
are another ESNA product
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This is Joseph A. Neubauer. He is an important member
in the Columbia-Southern organization.

Right now, Mr. Neubauer is Technical Director of the
Corporation. He has been on the move, upward, ever
since he joined Columbia-Southern after graduation
from college.

His progress is worth emulation. But inidative alone
is not always the answer to a man’s career. You can’t
launch an ocean liner in a mountain stream. Neither can
a man travel far in an unprogressive, stagnant organi-
zation. A man needs freedom to put his ideas into action;
he needs to move ahead without waiting for vacancies
to occur from death or retirement. We believe Joe
Neubauer’s story will interest you and give you something
to think about.

He graduated with a Bachelor of Science degree in
Chemical Engineering from Case Institute of Technology
in 1932. In 1933, a depression year, he joined Columbia-
Southern as a production operator. Within a year, he
was named shift foreman.

Shortly afterward, Joe was assigned to the Develop-
ment Department to work out some problems involving
the Soda Ash process. Following this he supervised the

COLUMBIA-SOUTHERN
CHEMICAL CORPORATION

SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY
420 DUQUESNE WAY, PITTSBURGH 22, PENNSYLVANIA

“...Give him the opportunity to grow”

engineering and construction of Columbia-Southern’s
first chlorine unit at the Barberton, Ohio plant. He
became assistant production manager at Barberton and,
in 1942, was assigned to engineering and construction
of the plant at Natrium, West Virginia.

He was elevated to superintendent of operations at
Natrium and in 1946 moved to Pittsburgh as technical
assistant to the Vice President. In 1949 he was named
Technical Director of the Corporation.

Just this past year he was sent by Columbia-Southern
to take the Advanced Management Program at Harvard
University.

Joe Neubauer has some good advice to pass on to the
1953 graduate. “The main thing for a graduate is to
select a company which will give him the opportunity
to grow. In the Columbia-Southern organization, the
road to top positions is open from many fields . . . whether
it be sales, chemical engineering, electrical engineering
or various other backgrounds. I would strongly advise
any graduate who has an interest in the future to look
into the opportunities at Columbia-Southern.”

For further information, write now to our Pittsburgh
address or any of the plants.

PLANTS : BARBERTON, OHIO e BARTLETT, CALIFORNIA ® CORPUS CHRIST], TEXAS ® LAKE CHARLES, LOUISIANA ¢ NATRIUM, WEST VIRGINIA ¢ DISTRICT OFFICES: BOSTON
CHARLOTTE * CHICAGO *CINCINNATI » CLEVELAND *DALLAS sHOUSTON  MINNEAPOLIS ® NEW ORLEANS NEW YORK  PHILADELPHIA *PITTSBURGH . ST, LOUIS ®*SAN FRANCISCO
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Record-making Resin

CHEMICAL PROBLEM...

... to find a low-cost, easy-to-get
material for making phonograph
records and other plastic products.

SOLUTION...

. . . Vinsol® Resin, one of many
materials produced by Hercules
in large quantities from the South-
ern pine. Low in cost, and easily
mixed with other ingredients,
Vinsol aids in the production of
two types of records. In the stand-
ard 78 r.p.m., it replaces a sub-
stantial amount of imported shel-
lac. Combined with ethyl cellulose
or vinyl compounds, it offers many
advantages in break-resistant
phonograph records.

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 ...

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

HERCULES POWDER COMPANY Wilmington 99, Delaware

H E R C U LE S Sales Offices in Principal Cities

EC53-4

Printed in Pasadena PP 51




CALTECH
CALENDAR

April 1953

VARSITY TENNIS

April 18, 1:30 p.m.

Caltech at Pomona

April 21, 3:00 p.m.

Muir at Caltech

May 6, 3:00 p.m.

Occidental at Caltech

May 8, 1:30 p.m.

Conference Qualifying
at Pomeona

ATHLETIC SCHEDULE

VARSITY SWIMMING
April 22, 4:30 p.m.
Whittier at P.C.C.
April 24, 4:00 p.m.
Rediands at Rediands
May 1, 4:30 p.m.
Pomona at P.C.C.
May 7, 3:00 p.m.
Conference Preliminaries

ALUMNI ACTIVITIES

June 10 Annual Dinner Meeting

June 27 Annual Famify Picnic
at San Diego Zoo

DEMONSTRATION
VARSITY BASEBALL LECTURES
April 15, 4:15 p.m. Friday Evenings
LaYerne at Caliech 7:30 p.m.—201 Bridge

April 18, 2:15 p.m.
Redlands at Caltech April 24—""Radioactive Miner-
April 21, 4:15 p.m. als; Where Are They Found,”

Muir at Caitech by Dr. D. F. Hewett
April 25, 2:15 p.m.

Phones: NEvada 6-1219 — NEwmark 1-8190

VARSITY TRACK at Pomona Caltech ot Pomona May 1-—'"‘Modern Motor Qils,"”
April 17, 3:00 p.m. VARSITY GOLF May 2, 2:5 p.m. . by Professor Peter Kyropoulos
Chapman, Cal Poly, April 24, 1:30 p.m. Caltech at Whittier
Westmont at Caltech Caltech at Whittier May 5,4:15 p.m. May 8—‘The Coniribution of
April 21, 7:30 p.m. May 1,1:30 p.m, Loyola at Caltech Mathematics to the Mation-
Conference Meet at Caltech vs. Occidental May 9,2:15 p.m. al Welfare,”
Occidental at Broakside Caltech at Redlands by Professor C. R. DePrima
ALLEN MACHINE & TOOL CO. ATKINSON LABORATORY
Designers and Builders of Special Machinery and Tools LOS ANGELES CALIFORNIA
Also General Machine Work Photographic Photographic
13409 S. Alameda Street Compton, California Research Chemicals

RALPH B. ATKINSON °30

DAMES & MOORE

Trent R. Dames ‘33

Soil Mechanics Investigations

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

William W. Moore "33

OLNEY BROTHERS
RUG AND FURNITURE CLEANING

ORIENTAL RUG EXPERTS

312 N. Foothill Blvd.

SYcamore 3-0734

Pasadena 8, Calif.

Life Insurance Annuities Estate Planning

HAROLD O. GRONDAHL
NEW YORK LIFE INSURANCE COMPANY

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

.;u(%% & 7/5&/4 OF PASADENA

455 EL DORADO, PASADENA 5, CALIFORNIA

SMITH-EMERY COMPANY

since 1910
Chemists-Engineers
Chemical and Physical Testing Laboratories

920 Santee Street

Mermber American Council of Commercial Laboratories

Los Angeles 15, California

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
Technical Director
Charter Mbr., American Council of Commercial Laboratories

UNITED
GEOPHYSICAL COMPANY

SEISMIC & GRAVITY EXPLORATION SERVICE

595 East Colorade Street

Pasadena 1, Calif,

VROMAN'S

SYcamore 3-1171 RYan 1.6669
Books & Stationery Office Equipment
469 E. Colorado Street 1271 E. Colorado Street
Pasadena Pasadena
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PHOTOGRAPHY AT WORK
No. 1 in a series:

‘New plane hits 1238 miles per hour!

Douglas D558-2, which has broken all records by climbing
to 14'2 miles altitude and reaching 1238 miles per hour.

.. . to speed production, cut costs, here’s how
the Douglas Aircraft Co. uses Photography throughout its plants

KE thousands of other manufacturers and businesses
—large and small—Douglas knows the camera is a
short cut to grcater production at lower cost.

So, from the time a new emplovee is welcomed to a
plant by motion pictures, until a finished plane is on the
ramp ready for delivery, photography is hard at work—

i etals, checking stresses, repro-
ducing aking records, and speeding work

in the business

There are countless ways p ography saves time and

cuts costs. Any business profits when photography gets
to work.

There are so many ways photography aids engineerin
and so many new applications being found, that many
well-qualified graduates in the physical scien
engineering have been led to find positions with the
Eastman Kodak Company.

and in

If vou are interested, write to Business and Technical
Personnel Department, Eastman Kodak Company,
Rochester 4, New York.

FUNCTIONAL PHOTOGRAPHY

. . . serves industrial, commercial and scientific progress
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Engineering & Science
Calif. Inst, of Technoiogy
Posadena, Calif.

MY QUESTION TO THE G-E STUDENT INFORMATION PANEL:

“What opportunities are available

in General Electric for a career in

manufacturing?”

. . . EarrLe E. Warner, U. of Illinois, 1952

The answer to this question, presented at a student information
meeting held in July, 1952 between G-E personnel and representative
college students, is printed below. If you have a question you would
like answered, or seek further information about General Electric,
mail your request to College Editor, Dept. 123-2, General Electric Co.,

Schenectady, N. Y.

G. C. HOUSTON, Manufac-
raring Services Division . . . In
General Electric manufacturing
operations involve supervising
and administering the activities
of more than 100,000 men and
women in more than 100 plancs.
this includes the operation of
approximately 75 distinct prod-
uct businesses, producing some
200,000 different products rang-
+ industrial equipment to precision nstruments
znd consumers’ goods.

ing from heav

The cost of manufacturing our products represents 707 of
the total expenditure for all operations including research,
engineering, marketing and other administrative functions.

With these activities and expenditures in the field of manu-
facturing one can readily visualize the breadth of opportunity
in the area of manufacturing. This wide scope of manufacturing
activities and the importance of their integration into an cffec-
tive organization provide opportunity for challenging and
rewarding cafers in such areas as follows:

Manufacturing Supervision: The most important part of any
manufacturing organization is men—those who apply thei
varied skills and talents to perform the many tasks involved
in the manufacturing process. To direct the activities of these
men, to mnspire performance, co-operation and teamwork, to
provide fair and equitable treatment, to see that work is done
in required quantity—on time—and at the lowest possible cost,
is the responsibility of Manufacturing Supervision. It offers a
challenging and satisfving carcer for individual growth and
development.

Manufacturing Engineering: This is the creative portion of
modern manufacturing. It involves interpretation of initial
product designs into goochmanufacturing practices through
planning the methods by which a product will be manufactured,
specifying and designing machine tools and cquipment, and
planning and developing new processes. It is vitally concerned
with such subjects as plant layout, materials handling, operation
planning, and quality control. It requires a thorough knowledge
and broad understanding of how these subjects influence the

manufacture of a product.

Purchasing: General Electric is one of the most diversified
purchasers in the country today, buying material from every
industry. Much of this purchasing involves technical problems,
and requires a knowledge of sources of supply, market trends,
and new products. Many items purchased are components or
finished products of other technical industries. Constant contact
with price, as well as evaluation of current and long-range raw
material supply situations, is another phase of this activity. It
is becoming more and more Important as a career opportunity
for voung men.

In addition to the above described arcas of opportunity in
manufacturing, such manufacturing services as wage-rate de-
termination, production control, inventory management, produc-
tion planning and development, and materials handling offer
opportunity for highly trained specialization and for competent
managerent supervision.

These areas of manufacturing, together with many others,
offer the college graduate of today a wealth of opportunity
for a challenging and rewarding career.

GENERAL @3 ELECTRIC



