


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

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

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

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin­
drical columns weighing only about 
1200 lbs. apiece. Approximately 93 % 
of the steel is removed by machining 
to proper contour and in hollow­
boring the column. When finished, a 

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

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

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

To increase your standard of living 

OUT OF EVERY DOLLAR YOU SPEND, less than 

5¢ can be kept as profit by the average 

company supplying you. A good part of that 5¢ 

is then used to buy new machines. (Only 2¢ ever 

reaches the owners as dividends.) 

These new machines produce more, at lower 

cost. To stay in business in America's highly com­

petitive system, machine owners pass on those 

lower costs to you in lower prices. (Remember 

Wanzer & Swasey is a gr011p of men 
who work hard, respect each other, and 
enjoy the satisfaction of grottp accom­
plisbment. If that sort of life appeals 
to YOtl, write Charles Ufford for 

employment opportttnities here. 

your first mechanical refrigerator at $700, your 
first radio at $400?) 

Stop the profits and you will stop this process 
of better and better values. As machines grow 
older, they will produce less and less and so what 
they produce will cost you more and more. 

Remember that, next time you hear someone 
attack profits. He's recommending higher prices 

for you. 

Gradalt at work 

Statistics fro",: 
N atiOllal Associatioll of lIiamifacturers; 
Air COlld. & Ref. News,. 
Electrical Merchatzdising. 

YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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he prof who put off 

a trip to Europe 
He had his tickets. He was all set to sail. 

Then this professor of engineering at one of 
America's leading educational institutions 
received an invitation to General Motors Engi­
neering Educators Conference. 

So, having heard reports on the success of the 
1952 conference, he put off his trip and joined in 
the two-week session of meetings <lad field trips. 

Q.E.D.-he was delighted. Said he wouldn't have 
missed it. 

Why? Because, like his fellow educators, he 
found GM executives meant what they said when 
they told their guests: 

"One of the principal objectives of this Confer­
ence is to make us better acquainted with each 
other's problems. We hope that you will develop 
personal contacts during the Conference that will 
assist you in the future. By developing better 
mutual understanding and cooperation between 

GM 
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education and industry, together, we can do a 
better job of solving the engineering problems 
of the future and maintaining our Nation's tech­
nicalleadership." 

Yes, the engineering mind is bound to find a con­
genial intellectual climate at General Motors. For 
we respect the eng~neering point of view. As 
proved by the number of key GM executives in 
both divisional and top management who began 
their careers as engineering graduates on GM 
drafting boards. 

So to you faculty members we say: please feel 
free to write us or ask our College Representa­
tive, who periodically visits your campus, any 
questions, however detailed, on the subject of GM 
jobs for your talented students. 

And to you soon-to-graduate engineers, we say, 
better think seriously about a GM future. It's 
yours, if you have what it takes. 

GENERAL MOTORS CORPORATION 

Personnel Staff, Detroit 2, Michigan 



A MESSAGE TO 
COLLEGE ENGINEERING 

STUDENTS 

from R. S. Kersh, Vice-President, 
Northeastern Region, 

Westinghouse Electric Corporation 

To the young engineer eager for a sales career 
Show me an engineer with a friendly attitude, and an 
eagerness to help people solve their problems and I'll 
show you a good sales engineer. 

There's nothing mysterious about this job of being a 
sales engineer. To apply the products of his company 
to his customers' needs, he must be a good engineer. 

To gain the confidence of his customers he must be a 
good salesman. This means simply that he should have 
an inquisitive nature, the desire to help others, and the 
quality of enthusiasm. 

The Westinghouse sales engineer works with our 
design engineers, production engineers and engineering 

YOU CAN BE SURE ... IF ITS 

Westinghouse 

departments of our customers. He is a highly important 
and valued professional man. 

What are the opportunities at Westinghouse for a young 
man eager for a career in sales? They are just about what 
you want to make them! This company's 30 divisions 
make over 3,000 products, totaling over $1 Y2 billion 
in sales annually. Westinghouse is looking to the future 
with a vast expansion program. We are a fast-growing 
company in the dynamic field of electrical energy. 

If your sights are set on a sales career, I am sure you 
will find the training and opportunity you seek with 
Westinghouse. G-I0272 

For information on career opportunities 
with Westinghouse, consult Placement 
Officer of your University, or send for 
our 34-page book, Finding Your Place 
in Industry. 
Write: Mr. S. H. Harrison, Regional 
Educational Co-ordinator, Westinghouse 
Electric Corporation, 410 Bush Street, 
San Francisco, Calif. 
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Contact: 
Your College 
placement offic. 
or write: 

Employment Diroctor, 
5701 West . 
Imperial Highway, 
Los Angeles 

12214 South 
Lakewood Blvd. 
Downey, Calif. 

North American 
Aviation, Inc. 
Columbus 6, Ohio 

WILL YOU BE READY TO HELP 
CONQUER THE "X" BARRIER? 

America's security in the air may one day depend 
upon the kind of fresh ideas you supply ... to solve 
problems that are still unknown or dimly seen. 
Already we have conquered the sonic barrier ••• 
now we're working on the heat barrier. 

North American needs engineers who can work on 
the team that built the great planes of WW II ... 
the F-51 Mustang, B-25 Mitchell ... the 
record-smashing F-86 Sabre Jets. Other careers 
are in the making in North American's pioneering 
programs in guided missiles, jets, rockets. 
electronics, atomic energy ... each years ahead 
to keep America strong in the air. 

When you are prepared to enter the engineering 
profession, consider the well-paid career 
opportunities at North American. Meanwhile, 
feel free to write for any information concerning 
your future in the aircraft industry. 

NORTH AMERICAN 
AVIATION, INC. 

lOS ANGELES, CALIFORNIA· COLUMBUS, OH10 

North American has built more airplanes than any other company in the world 
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ENGINEERING I AND I SCIENCE 

IN THIS ISSUE 

This month's cover shows Dr. Hugo 
Benioff, Caltech Professor of Seismol· 
ogy, checking the installation of his 
new earth-strain meter in a tunnel 
below the Big Dalton Dam, near Glen­
dora. The instrument-an 80-ft-long 
quartz pipe which lays in the concrete 
trough shown on the cover-is so sen­
sitive that it will record a I-inch 
squeeze between New York and Los 
Angeles. It's another big step toward 
the day when earthquakes may be scien­
tifically predicted. For more earthquake 
data, see Dr. Benioff's story on page 13. 
This article has been adapted from a 
talk given by Dr. Benioff at Town Hall, 
Los Angeles, on August 11, 1953. 

Inga Howard, who wrote the tribute 
to Mrs. Millikan on page 22, was Dr. R. 
A. Millikan's secretary for 30 years. 
She retired in 1952. 

Horace N. Gilbert, Professor of Busi­
ness Economics at Caltech, wrote a 
report on Germany for c> E&S (May, 
1951) after serving on the staff of the 
U. S. High Commissioner';; there in 
1950-51. On page 24 of this issue he 
brings that report up to date, after a 
recent return visit to Germany. 

D. S. Clark's hard-hitting article on 
the drafting of graduate students on 
page 40 has gone out as an open letter 
to General Hershey. 
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New Look in Laundry 

CHEMICAL PROBLEM ••• 
. . . to restore newness in feel and 
appearance to washable wearing 

apparel and linens. 

SOLUTION •••. 
. . . Hercules® CMC, a superior 
new-type laundry finish in dry or 
liquid form, which has many ad­
vantages over conventional starch. 
It gives sharper colors, whiter 
whites. Fabrics iron easier; have 

a new look and softer finish. CMC 
improves the appearance of items 
not ordinarily starched. Laundry 
washes cleaner, easier, because 

. CMC checks dirt penetration. 

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 ••• 
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~ 
... adhesives, soaps, detergents, rubber, plastics, paint, varnish, lacquer, textiles,paper, insecticides, 
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 P9}:Y:.J?.f£R COMPANY Wilmington 99, Delaware 

Sales Offices in Principal Cities 

EC53·7 



The Torrington Needle Bearing 
many types for many needs 

• • • 

In previous advertisements in this 
series, the many advantages of the 
Torrington Needle Bearing and the 
proper procedure for its installation 
and maintenance have been dis­
cussed. The DC unit type bearing 
was used in these discussions be­
cause it is the Needle Bearing with 
by far the greatest variety of appli­
cations throughout industry. 

From the basic Needle Bearing 
design, however, many modifica­
tions have been made. The result is 
a complete line of Needle Bearings 
suitable for specific applications. 
Although these bearings are all 
different, each offers the advan­
tages which have made the DC unit 
type so popular. They give the 
highest possible radial load capac-

ity in a minimum of space; they are 
light in weight, easy to install and 
simple to lubricate. 

The following chart shows many 
types of Torrington Needle Bear­
ings, gives their design features and 
general applications for which they 
are designed. 

The new Torrington Needle Bear­
ing catalog will be sent on request. 

TYPE SERIES I BEARINGS DESIGN FEATURES APPLICATIONS 

DC 

HEAVY 
DUTY 

AIR­
CRAFT 

CR 

B 

NBC 

NBE 
(Ieh) 

NBK 
(right) 

NBF 
(I.h) 

NBL 
(right) 

CR 

Thin, drawn shell, retammg full 
complement of small diameter roVers. 
Inner races are furnished when 
shafts are not hardened. 

The outer race is made in one 
channel-shaped piece, hardened and 
ground to precision limits. Heavy 
inner race. 

Heavy inner and outer races, with 
end washers securely fastened to 
inner race. 

Similar to NBC except have self­
aligning outer races. 

Similar to NBC except have heavy 
outer races to carry rolling loads. 

Heavy solid-sectioned outer race and 
rollers made from high-quality bear­
ing steel. Portion of stud which 
serves as inner race is hardened. 
Threaded end left soft to avoid 
brittleness. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 

Wherever high load 
capacity is needed 
and space is at a 
premium. 

For heavy-duty appli­
cations where split 
housings occur or 
where press fit of 
bearing into housing 
is not possible. 

Aircraft applications 
involving oscillating 
motion only. 

Aircraft applications 
where alignment is 
difficult or deflection 
is severe. 

For use as rol1ers 
under heavy loads at 
low speeds. 

Cam follower appli­
cations where maxi­
mum load capacity 
and shock resistance 
are required. 

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

TORRINGTO-t NEEDLE ;SEARINGS 

NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • BALL • NEEDLE ROLLERS 
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HUGHES 
COOPERATIVE 
FELLOWSHIP 

PROGRAM 

for Master of Science Degrees 

ENGINEERS 

and PHYSICISTS 
To those interested in advanced academic study 
while associated with research and development in industry, 
the following practical programs are offered: 

r--------------------------------------------------------, 
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This program is to assist outstanding individuals 
in studying for the Master of Science Degree 
while employed in industry and making contri­
butions to important military work. It is open 
to students who will receive the B.S. degree in 
Electrical Engineering, Physics or Mechanical 
Engineering during the coming year and to mem­
bers of the Armed Services being honorably 
separated and holding such B.S. degrees. 

nia at Los Angeles or the University of Southern 
California. Participants will work full time at the 
Laboratories during the summer, and 25 hours 
per week while pursuing a half-time schedule of 
graduate study at the university. . 

The salary will be commensurate with the 
individual's ability and experience. Tuition, ad­
mission fees and books for university attendance 
will be provided. Provision is made for an allow­
ance to assist in paying traveling and moving ex­
penses from outside the Southern California area. 

A group of participants in 
the Hughes Cooperative 
Fellowship Program (above 
left). Fellows study for 
Master of Science degrees 
at either University of 
Southern' California (center) 
or University of California 
at Los Angeles (right). 

Candidates must meet entrance requirements 
for advanced study at the University of Califor-

2 
THE 
HOWARD 
HUGHES 
FELLOWSHIPS 

in, Science and Engineering 
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Eligible for these fellowships are those who have 
completed one year of graduate study in physics 
or engineering. Successful candidates must qual­
ify for graduate standing at the California Insti­
tute of Technology for study toward the degree 
of Doctor of Philosophy in physics or engineer­
ing. In summers they will work full time in the 
Hughes Laboratories in association with scien­
tists and engineers in their fields. 

Fellows may pursue graduate research in the 
fields of physics, electronics engineering, elec­
tronic computing, aerodynamics, propulsion 
engineering, mechanical engineering, or infor­
mation theory. 

Each appointment is for twelve months and 
provides a cash award, a salary, and tuition and 
research expenses. A suitable adjustment is made 
when financial responsibilities of the Fellowmight 
otherwise preclude participation in the program. 

(From left to right) Hughes 
1952 Fellows Truman O. 
Woodruff and Allen I. Orms· 
bee discuss tube processing 
station in Electron Tube 
LaboratorY with 1953 Fellows 
Roy Gould and Baxter H. 
Armstrong. Their advanced 
study is at California Institute 
of Technology (above). 

8 

HOW TO APPLY: For complete information concerning either of these Hughes Fellowship 
programs, consult your Placement Officer or write directly to us. Please indicate the 
particular program in which you are interested. A detailed explanatory brochure and 
application forms will be mailed promptly. 

Address all correspondence to 

r------------------, 
! HUGHES I L ________________ ~_J 

RESEARCH AND DEVELOPMENT LABORATORIES 

COMMITTEE FOR GRADUATE STUDY 

Culver City, Los Angeles County, California 
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EXPLORERS AND CREATORS 

A consideration of the true role of the 

scientist and engineer in the world today 

by L. A. DuBRIDGE 

A NUMBER of years ago Dr. A. A. Noyes, in formulating 
the educational policies for the newly reorganized Cali­
fornia Institute of Technology, enunciated the following 

proposition: 
"The undergraduate course in engineering shall be 

of a general fundamental character with a minimum 
of specialization in the separate branches of engineering. 
It shall include an unusually thorough training in the 
fundamental sciences of physics, chemistry, and mathe­
matics and a large proportion of cultural studies; the 
time for this being secured by eliminating some of the 
more specialized subjects commonly included in the 
undergraduate engineering courses. . . . It is hoped in 
this way to provide a combination of fundamental scien­
tific training with a broad human outlook-avoiding 
narrowness on the one hand and, on the other, super­
ficiality and lack of purpose .... " 

Needless to say I subscribe heartily to this statement 
which has been the "credo" of Cal tech for the past 32 
years. On the basis of this policy the California Institute 
has turned out som.e fairly creditable scientists and en­
gineers! It has also turned out men who have risen to 
positions of responsibility, influence, and leadership in 
science, engineering, and industry, as well as in com­
munity and national life. In an individual, in a univer-

sity, 111 a company, 111 a community, and in a nation we 
need knowledge and competence of many types; we need 
breadth of vision, we need not only intelligence but wis­
dom, not only intellectual but also moral leadership. 

That is my philosophy and I want to lay it on the 
table at the outset, for I do not want to be misunder­
stood in the things I am about to say. I don't want any­
one to dismiss the remarks which follow by saying "Oh, 
he is just a scientist; he doesn't understand the finer 
things of life." 

That very statement, in fact, is as good a place to takE­
off as any. Who is it that thinks he has a monopoly on 
the "finer things of life"? Who says that the poems of 
Omar Khayyam are any "finer" than Newton's Laws of 
Motion? I'll take my "loaf of bread" and "jug of wine" 
along with the next fellow. But I'll deny they are any 
"finer" than the elliptical orbit of the planet Mercury, 
and far less grand than Einstein's Theory of Relativity. 
I am quite willing to use the terms beautiful, noble, ma­
jestic in speaking of the plays of Shakespeare, the 
paintings of Rubens, the music of Brahms. But I claim 
the right to use the same terms in describing the great 
scientific achievements of Newton, of Darwin, of Ein­
stein, and of Bohr. 

But my friends the humanists say "no." Art, music, 

"Explorers and Creators" has been adapted from an address delivered at the semi-annual 
meeting of the American Society of Mechanical Engineers in Los Angeles, June 30, 1953 
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and literature are beautiful; science and engineering are 
crass, materialistic, earthy, practical. And besides they 
are too technical! Then comes the punch line. It goes 
like this: "Furthermore," they say, "science is the cause 
of all the world's troubles. If we only had less science 
and more literature, or art, or music, or religion, or 
something, the world's troubles would all be cured." 

I believe firmly that statements of this sort, even 
though widely repeated and believed, are sheer nonsense. 
And it is time that scientists and engineers pointed out 
the nonsense in no uncertain terms. 

In designating the nonsense it is not necessary to make 
any derogatory remarks about any nonscientific area of 
human endeavor. It is no reflection on Brahms' music to 
see beauty in other things too. It should not offend those 
who receive inspiration from art and literature to sug· 
gest that others receive just as true and fine an inspira. 
Lional experience from astronomy or physics. 

I happen to believe that knowledge, truth, and beauty 
are to be found by traveling down many avenues. Most 
people cannot travel more than one avenue at a time 
(though a few do). We should, however, neither envy 
nor disdain those who have chosen other approaches 
from the one we prefer. 

Physicists and poets 

Nor do I think it is possible to say that one avenue is 
better or finer or more useful or more valuable than 
another. Any particular human mind and spirit must 
seek to fulfill its dreams in its own way. Civilization as 
a whole needs the knowledge, the inspiration, the mao 
terial products of all lines of effort, of all kinds of peo· 
pie. Physicist and poet, engineer and artist, astronomer 
a~d historian, biologist and economist-all men who 
seek knowledge, truth, beauty, understanding are adding 
in equal measure to the welfare of men. 

Nor do these men work independently. The social 
scientist cannot hope to see his ideals of a more effective 
and peaceful social structure come to pass without the 
tools provided by medicine, public health, science, and 
industry. Nor is the engineer very effective or useful in 
a social organization which is unable to provide rudi­
mentary civic orderliness, to say nothing of economic 
resources. Nor do men live happily, even with physical 
comfort and social and political stability, if they do not 
have also access to beauty, inspiration, love. 

In short, men, individually and collectively, need in­
tellectual and spiritual advancement. We should all en­
courage all paths which lead to this end. 

In this total picture the scientist and engineer have a 
vital part to play. They can play that part effectively 
only if the true nature of their role is understood-first 
by scientists and engineers themselves-and secondly by 
the public at large. 

What is the role of the scientist and the engineer? To 
make radios, automobiles, bathtubs, deep freezers, jet air­
planes, and atomic bombs? Well, I regret to say, to hear 
many scientists and engineers talk you would think that's 
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all they are good for. We have bragged so much about 
the gadgets we have produced that people are getting a 
little tired of hearing about them. Even our fellow 
Americans in other pursuits have caught the fever and 
brag to the world about American gadgets-implying a 
rather noticeable disdain for other nations that have 
fewer gadgets to display. 

But do we ever stop to raise the question as to whether 
the inhabitants of other countries even want the gadgets 
of which we are so proud? The Hindus of India, I un­
derstand, do not want bathtubs. They believe it is un­
clean to sit in water that has already been soiled. (Per­
sonally I agree with them!) They are understandably 
rather mystified therefore when we brag about how 
many bathtubs we have. 

Again there are many people whose standards of 
values differ from ours. They may want certain things 
but not at the price they would have to pay. I mean not 
only the price in dollars but in the way of living. A 
Chinese peasant on his farm might not carc to work in 
a factory even at a very handsome monetary wage. 1 
have even heard residents of southern California wonder 
whether the smog is not too high a price to pay for the 
industrial community we have created. I know many 
people who wish that no one else would drive a car! I 
am quite convinced that many a resident of Europe is 
glad that his highways are not as choked as ours. Is not 
each group of people entitled to its own wants and 
tastes? -its own collection of things it does not want? 

And so, what is the scientist and engineer for? To turn 
out endless supplies of things, no matter how much they 
clutter up the place or how much smoke and dirt they 
produce or cause, or how much they cost? 

I claim it is time to call a halt to our continuing ora­
tory about our wonderful gadgets. We need to ask whaL 
these gadgets are for and how they came into being. 
Most of all we should shed our egotistical assumption 
that, because we like certain gadgets, people on other 
continents are depraved if they do not long for them 
also. 

What are they for? 

So now I can give my versJOn of what scientists and 
engineers are for. 

Let us start with a scientist. 
I begin by asserting that curiosity is one of the most 

sublime of human attributes. I shall always have a 
grudge against the man who invented the assertion that 
"curiosity killed the cat." That phrase has been a menace 
to the advancemeI)t of learning for generations. I per­
sonally don't believe it is true. I'll bet the cat was killed 
either looking for food or for another cat. Most likely 
the phrase was invented as an outright lie by an im­
patient parent seeking to terminate a torrent of questions 
from an alert lO-year-old boy. What a tragedy it is that 
such boys have been so treated by parents and teachers 
that by the time they are 18 the natural tendency to ask 
questions has been thoroughly drilled out of them! 



Yet I insist that man as an intelligent human being 
moves forward intellectually and spiritually solely be­
cause some men keep on asking questions all their lives. 
Some men have a divine 'curiosity which no one can 
destroy-and the sum total of human know ledge consists 
of the answers those men have found to the questions 
they have asked. Down through the ages scholars have 
asked many questions about many things. They have 
found many answers; some were right, others turned out 
to be wrong. But in the process man's knowledge and 

understanding grew. 

Asking questions of nature 

Those scholars who ask questions of nature, questions 
about the physical world, and who then seek nature's 
answers, are caned scientists. Some ask questions about 
the sun, moon, and stars, others about the structure of 
the earth. Some inquire about the behavior of living 
things, others about the nature of matter. All are seeking 
knowledge, seeking to understand. 

One man climbs to the top of Mt. Everest-because 
Everest is there and he wishes to conquer it. A scientist 
performs experiments with atoms, because atoms are 
there and he wishes to understand them. Both men are 
impelled by a basic human urge. The urge to explore, 
to conquer, is closely akin to the urge to know, to under­

stand. 
That is what scientists are for-to enlarge man's un­

derstanding of the physical world. 
Why enlarge it? Simply because men are so built that 

they will never rest until they do understand, until they 
do conquer their ignorance and satisfy their sublime 
curiosity. 

Yes, I am familiar with the argument that knowledge 
has practical value too-it enables men to keep warm, 
to prevent hunger, to make money. But tonight it is my 
thesis that the conquest of ignorance is good for its own 
sake, good because it satisfies man's intellectual and 
spiritual desires. And all men everywhere, as they learn 
to appreciate art and music and literature, should learn 
also to appreciate, to understand, and to promote the 
work of the scholar and the scientist as they continue 
their quest for knowledge. 

And how about the engineer? What is he good for? 
Is he the one whose job it is make things, to desire gad­
gets, to build structures? Is it true that while the scien­
tist seeks truth the engineer seeks cash? 

Sadly enough many people, including many engineers, 
think of it in just that way. Naturally we are all proud 
of the things our engineers have created. It is not un­
natural that we brag about them. But just what do we 
brag about? As I have already said, bragging to a Hindu 
about a bathtub leaves him wholly mystified. And this 
leads me to state a rule we too often forget: A gadget 
is not something that is good (or bad) for its own sake; 
it is something that is good (or bad) only to the extent 
that it satisfies an important human want, an important 
human need, an important human desire. 

For example, men need a certain minimum amount of 
food each day. Therefore devices or techniques which 
enable them to produce more food, to produce it more 
economically and to transport it to where it is most 
needed, quickly and economically, are things to brag 
about. But they are worth bragging about not because 
they are cute or ingenious, or because they make the in­
ventor a lot of money, but because they save human 
lives, reduce human suffering, enable human beings to 
devote energy to things other than the sheer satisfaction 
of hunger. Similarly with things that keep men warm 
when the weather is cold, or cool when the weather is 
warm, dry when it rains, and so on; these things satisfy 
basic human needs .. 

Down through the ages the job of the technologist, 
lhe engineer, the applied scientist, has been to develop 
methods of satisfying human needs. 

Now, when a device is invented which does satisfy 
such a need, the people who have the need will work 
to acquire the device. They will pay for it. Hence some­
body makes some money. And there is nothing wrong 
about that either. But it is wrong to put the importance 
of the medium of exchange through which a need is met 
above the importance of the need itself. We will 
be doing a favor to everyone if in our own thinking 
and in our public statements we express the engineers' 
contributions to society in terms of human needs 
rathel than solely in terms of American dollars. 
This will have also the advantage that we will examine 

the real needs of people in this and other countries and 
the price they would have to pay to fulfill them before 
we criticize them for not using the things that we invent. 

Agents of destruction? 

Now, as all of us are only too-well aware, there may 
arise periods in the history of any country when it must 
resort to force of arms to defend its independence or to 
preserve its very existence. Patriotic citizens of that 
country will use their talents and energies to assist their 
country to carryon the fight successfully. And so it will 
come about that scientists and engineers of the country 
will abandon their normal peacetime pursuits and turn 
their attention to devising weapons and techniques of 
warfare. No one disputes the great success these en­
deavors have achieved in recent years. 

This is fine, and scientists and engineers can be proud 
of the results of their work. But it has all added another 
difficulty to our problem of public relations and public 
understanding. For now the scientist and engineer are 
often looked upon not as patriotic citizens who helped 
preserve their country's freedom but as diabolical in­
ventors of weapons of death. Again the existence of the 
thing has overshadowed the purpose for which the thing 
was developed, the human need which it was designed 
to meet. The scientist and engineer (I must continue now 
to use both terms because, in times of crisis, scientists 
become engineers, temporarily, in order to help get a 
job done), instead of being regarded as the protectors 
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of human freedom, are looked upon as the agents of de­
struction. "Science has outrun human relations," it is 
said. What does that mean? Actually, science and en­
gineering are our best instruments to promote human 
understanding. They are instruments to protect human 
freedom. They are instruments to satisfy man's wants 
and needs, to advance his welfare. The major objective 
of scientists and engineers is to make the world a better 
place in which to live. I somehow wish those words could 
be engraved in a place where all men could see them­
especially those fearful men who, seeing the products of 
science and engineering, hysterically call for a stop to 
further invention lest evil men use these products for un­
intended purposes. Evil men there will always be. But 
they will not be curbed by asking good men to stop 
thinking! 

Science and technology have become so important a 
part of the structure of modern American civilization 
that, like air and water, we have come to take them for 
granted and even ignore their intrinsic value. In the old 
days the public could ignore science and technology, for 
these activities were independent of public attention. 
The scientist would continue his work in the laboratory 
no matter what the taxpayer thought. The engineer also 
went about his business, unconcerned about government 
activities and policies. 

Science and government 

A depression and World War II have changed that. 

All citizens are daily more affected by government than 
they used to be. This is especially true of scientists and 
engineers. This is true in the first place because a large 
share of the nation's scientists and engineers turned 
their attention to war work during the war, thus bring­
ing about a profound change in direction of the nation's 
technology. A large fraction of them are still at work 
on problems connected with war technology. Many 
others work in areas which were opened up or given a 
new turn through war developments. These develop­
ments created new demands-new needs for scientific 
and engineering effort. All of these things together 
greatly increased the need for scientists and engineers. 
The supply has also increased, though never as fast as 
the need. Thus there are far more scientists and engi­
neers than ever before, spending far more money than 
ever before. A far larger fraction of them are working 
directly on government activities. Those still in private 
business are more dependent on government orders, or 
at least on government tax policies. The support of re­
search in pure and applied science has been to a sub­
stantial extent assumed by government. 

Now I am not trying to argue whether the present 
situation is right or wrong, sound or unsound. All I say 
is that it exists. And since it is also manifestly true that 
our nation needs science and engineering more than ever 
before, it is desperately important that taxpayers and 
voters understand more than ever the true role of the 
technical man. 
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If the taxpayer thinks of the scientist solely as a maker 
of weapons of war, he will expect him miraculously to 
appear when weapons are called for and conveniently to 
disappear from the tax bills when new weapons seem 
slightly less urgent. The taxpayer will not be happy, 
however if he finds that technologists in other nations 
have invented cleverer weapons than ours. And he will 
be impatient with any excuses such as "our funds were 
inadequate," "our equipment was obsolete," "not enough 
trained scientists could be found." The taxpayer wants 

things delivered on demand. 

A healthy science and technology 

So far the taxpayer has nothing to complain about. 
He has received high dividends on a modest investment. 
But the temptation to kill the goose is still strong. He 
forgets that golden eggs came, not because they were 
ordered, but because there was a goose. The task of our 
nation today is not solely to order science and technology 
to deliver certain weapons. It is to maintain a healthy 
science and technology. Weapons will then come when 
needed-and all the otp.ers things men will want and 
need will come besides. 

The maintenance of a healthy science and technology 
is largely a matter for the private citizens and private 
companies, universities, and foundations to provide. But 
the government stake is so great that the government 
cannot shirk its responsibility. There is grave danger 
right now, for example, that a substantial fraction of the 
scientific research and development going on in nongov­
ernment laboratories will be stopped within a year. 
When budgets are being cut it is only human nature 
that urgent, obvious, short-range activities will be cut 
the least. Scientific research-whatever its ultimate value 
-does not usually payoff within the fiscal year. Thus 
certain government agencies, such as the Office of Naval 
Research, which have carried a large share of the load 
of supporting research activities are being faced with the 
possible necessity of 30 or 40 percent cuts. A disruption 
in research projects would thus take place which years 
of future effort could not restore_ Even from a very 
practical standpoint this is bad economics. From the 
standpoint of the long-term welfare and security of the 
nation it is disastrous. 

In this particular emergency it may be necessary for 
all of us once more to call public attention to the dollar 
value of science and engineering. But if we confine our 
attention to this issue we shall only be meeting a series 
of future similar emergencies. For it is a paradoxical fact 
that in the long run' people will not continue to spend 
money for things whose sole value is a dollar value. We 
don't very long spend dollars to buy dollars-we spend 
dollars to satisfy needs, to fulfill desires, to make 
dreams come true. The explorers and creators of the 
laboratory are doing more than creating material wealth; 
they are bringing the stars to earth, and lifting men to 
the stars. 



EARTHQUAKES 

Where they come from-why they occur 

-and what their effects are 

by HUGO BENIOFF 

CALIFORNIA HAS HAD a long history of earthquakes 
going back for many hundreds of thousands of years­
and since it is very likely that the state will continue to 
have earthquakes for a long time to come, we who live 
here must somehow learn to get along with them. To do 
this we must have some knowledge about them-where 
they come from, what produces them, and what their 
effects are. 

Earthquakes do not occur throughout the whole body 
of the earth. They are absent in the core, which we be­
lieve to be composed of iron and nickel. They are also 
absent throughout most of the mantle surrounding the 
core. All the earthquakes which have been observed since 
seismographic instruments were developed have occurred 
within the outermost 400-mile layer of the earth. 

Some of the earthquakes which occur at the maximum 
depth of 400 miles are quite large, but since they are 
at least 400 miles from the nearest man-made structure, 
they produce little or no damage. The most destructive 
shocks are shallow, originating within a thin surface 
layer, not more than 27 miles in thickness. California 
has only the shallow-type earthquakes. 

The deep earthquakes are not distributed uniformly 

o FOCAL DEPTH, h = 70 - 300KM. MAGNITUDES;:: 7.5 

• FOGAL DEPTH, h = 300-650KM. MAGNITUDES::: 7.0 

LARGE INTERMEDIATE AND DEEP FOCUS EARTHQUAKES SINCE 1904. 

over the globe but are confined to the circumpacific arc 
(left, below). Thus, in the western hemisphere, they 
occur along the coasts of South America, Mexico and 
Central America. There have been none on our Califor­
nia coast, and none along the Canadian coast. Beginning 
with the Aleutians, the active arc continues through 
Kamchatka, Japan, Manchuria, the East Indies and 
terminates in the southern end of the Tonga Islands near 
New Zealand. Earthquakes of intermediate depth (27-150 
miles) occur along the circumpacific arc and, in addi­
tion, along a belt extending from Southern Asia through 
Asia Minor and the Mediterranean region. 

The distribution of the shallow earthquakes is, in 
general, about the same as that of the deeper ones, but 
somewhat more widespread. A chart showing the posi­
tions of all the great shallow' earthquakes which have 
occurred on the earth since 1904-when the seismo­
graph was developed- (below) shows locations on the 
coast of South America, in Mexico, Central America, 
California (the San Francisco earthquake of 1906), the 
Queen Charlotte Islands off the coast of Canada, the 
Aleutians and along the eastern coast of Asia and the 
East Indies to New Zealand. Additional locations appear 

SHALLO~ EARTHQUAKES. MAGNITUDES:::: 8.0 SINCE 1904. 
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Distribution of great shallow earthquakes shows they 
occur in alternate periods of activity and quiescence, 

along the southern part of Asia and continue westward 
through Asia Minor to the Atlantic Ocean in the vicin­
ity of Portugal and Spain_ 

These great earthquakes do not occur uniformly in 
time but rather in alternate periods of activity and 
quiesence (above) , Beginning bef ore 1904 there 
was a period of great activity which lasted until 1908. 
This was followed by a rest period of 10 years with only 
two earthquakes, Following this rest period an active 
period began, and so on up to the present date. 

Peculiarly, these alternate periods of activity have de-

Western North American earthquakes-M6 and larger 
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creased regularly in amplitude and duration with time, 
We do not know the full meaning of this behavior. It 
does indicate, however, that the great earthquakes of the 
earth are related in a single global stress-strain system. 

The chart shows that at the present time the active 
periods have become so short that the great earthquakes 
are occurring about as fast as the strain builds up-one 
great earthquake per year. 

A map of all western North American earthquakes of 
magnitude 6 (the size of the Long Beach earthquake 
of 1933 and the Santa Barbara earthquake of 1925) or 
larger which have been instrumentally located is at the 
left below. It will be noted that the epicenters are con­
centrated along the Pacific coast. Actually, California 
and Nevada account for 95 percent of all the earth· 
quakes in the United States, 

In California approximately one earthquake of mag­
nitude 6 or larger occurs every year. The reason why 
we don't hear more about these frequent occurrences is 
that the state is large and most shocks thus occur in areas 
of low population density. 

Earthquakes can be produced by volcanic activity, by 
blasts, even by the fall of meteorites, but the large de­
structive quakes are believed to be produced by slipping 
on faults. A fault is a fracture in the crust of the earth. 
The forces which presumably produce this fracture 
originally, may continue to operate for long periods of 
time afterward and so produce many additional slips 
along the original break. 

The manner in which the fault mechanism operates is 
shown directly below. Following an earthquake such as 
that of San Francisco, in 1906, a series of parallel lines 
drawn across the fault (as at A) will be distorted at 
some later date, as shown at B of the figure, indicating 
that the block on one side of the fault has moved rela­
tive to the one on the other side. As a result of the high 
pressures which exist within the earth's crust the fric­
tion of the fault surfaces prevents slippage until the 
adj acent region is severely distorted. 

There comes a time, however, when the stress at some 
point along the fault becomes greater than the friction 
holding the blocks together and they slip. Slip at one 
point increases the stress at neighboring points and con­
sequently the slip is propagated along the fault up to 

a b a b a b 

----- -

A B c 
How the fault mechanism operates 



distances of several hundred miles in great earthquakes. 
In the San Francisco 1906 earthquake the segment of 
the fault along which the slip occurred was approximate­
ly 180 miles in length, extending from some position 
off Point Arena in the north to San Juan Bautista in the 
south. The amount of slip at any point may vary from 
a few inches in a small earthquake to some 4.7 feet­
the maximum which has been observed, in a large Alas­
kan earthquake. In the San Francisco 1906 shock the 
displacement was 21 feet. After the earthquake the paral­
lel lines would appear as in C in the drawing. The blocks 
continue their relative movement after the shock and 
the earthquake generation process is thus repeated. 

In the type of fault shown in the upper diagram at 
the right, known as a normal fault, the fault plane is 
inclined to the vertical and the upper block moves down­
ward while the lower block moves upward. Generally 
faults of this type produce small earthquakes. No large 
shocks have occurred in California on this type of fault. 

In a reverse fault, represented by the middle diagram, 
the upper side moves up and the lower side moves down. 
This is the type of fault which generated the 1952 earth­
quake in Kern County. 

In the third typ~ of fault, shown in the lower diagram, 
the blocks move horizontally. This movement is charac­
teristic of California's San Andreas fault, which pro· 
duced the great San Francisco earthquake of 1906, and 
a similar one in the southern part of the state in 1857. 
The San Andreas is the principal fault of California. 
It extends from a point off the coast of Oregon (page 
18) through the California coast in the region of Point 
Arena, passing very near the city of San Francisco, and 
continues on through Gorman, Palmdale, Cajon Pass, 
San Gorgonio Pass and the eastern edge of the Coachella 
Valley. It ends in the Gulf of California. 

• M = 4.5 - 4.9 

• M = 5.0 - 5.4 

Three types of faults. Top diagram shows a fault before 
the earth has slipped. Second diagram down shows a 
normal fault. Third: a reverse fault. Fourth: a fault in 
which the blocks move horizontally-a movement char­
acteristic of California's San Andreas fault. 

Map of southern California 
earthquakes from 1934 to 
1950 shows eight quakes of 
magnitude 6 and larger. 
California and Nevada ac· 
count for 95 percent of all 
earthquakes in the United 
States. 

33 
• M = 5.5 - 5.9 t-----I----+-~I'r--+_-__\:~~~~ 

• M • 6.0 ~~~~~~fm • 

SOUTHERN CALIFORNIA EARTHQUAKES, 1934- 1950. MAGS. ~ 4.5 
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Air mew of the San Andreas fault, looking approximately north from the Vlcm~ty of Indio. Though the structure at 
the lower left looks like part of that at the right. it is not. The motion of the fault is such that the oceanic (left) side 
is ' moving north relative to the continental side-at the rate of about two inches a year. 

Another great fault, the Owens Valley fault, is con­
nected with the rise of the Sierra block. In this fault 
the slip is both vertical and horizontal. There is another 
fault north of Los Angeles, known as the Garlock fault, 
which takes off from the San Andreas fault in the 
vicinity of Tejon Pass and extends at least 150 miles 
eastward. This fault has not been active in recent years, 
but the geological evidence indicates that it is very much 
alive. The San Jacinto fault, which is actually a branch 
of the San Andreas, has produced destructive earth­
quakes in the last 50 years. The small Inglewood fault 
was responsible for the 1933 earthquake in Long Beach. 
The White Wolf fault produced the earthquake of 
July, 1952. 

The first great earthquake in California since white 
man has lived here occurred in 1857 on the southern 
section of the San Andreas fault. The active segment 
extended from a point north of Gorman to some point 
near the Mexican border. In 1857 this region was thinly 
populated and the evidence we have for the size of the 
earthquake is not very extensive. However, in the vicinity 
of Gorman a rancher reported that his circular corral 
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THE SAN FRANCISCO 

EARTHQUAKE OF 1906 

These pictures of the great earthquake which 
struck San Francisco at 5:13 a.m. on April 18, 
1906 were taken by Thomas F. Bullock, an Oakland 
photographer. Filed away for years, they were 
brought in to the San Francisco Chronicle this 
spring- on the 47th anniversary of the quake­
by Mr. Bullock's daughter, Mrs. Madred Lindquist. 
Though these are only a few samples of almost 100 
pictures taken by Mr. Bullock, they gave an mo. 

delible impression of this hl:storic earthquake. 



Right: Some homes were 
spared the fire which 
followed the quake-but 
many, like these, dropped 
into their basements when 
the qUQ,ke struck. 

Below: The one building 
left standing in this scene 
is the Hotel H amilton­
and it is nothing but a 
fir e-scorched shell. 

;~'. Above: The dome of the 
old City Hall was the 
only part of that building 
which came through the 
quake intact. 

Left: Th e amusement 
center in Golden Gate 
Park. The structure was 
rebuilt, and is still in use. 
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became S-shaped after the earthquake. This indicates 
that the slip was of the same order of magnitude as that 
which produced the San Francisco earthquake of 1906. 
In fact, we feel rather confident from this and other evi­
dence, that the 1857 shock produced violent shaking 
throughout the whole southern section of the state. 

In 1872 there was a great earthquake on the Owens 
Valley fault in the vicinity of Lone Pine and Bishop. 
This earthquake shook down nearly all of the buildings 
at Lone Pine and killed a number of people. 

The motion of the San Andreas fault is such that the 
oceanic side is moving north relative to the continental 
side. Measurements by the U. S. Coast and Geodetic Sur­
vey indicate that the rate of this movement is roughly 
two inches a year. If this movement continues long 
enough, the day will come when Los Angeles will be 
opposite San Francisco. If the two inches a year is ap­
proximately correct, we may expect the stress in this fault 
to build up at such a rate as to repeat the slip about once 
per century and a quarter. A slip of the southern segment 
similar to that which produced the 1857 shock may thus 
be expected to occur any time within the next 25 or 50 
years. 

The San Francisco earthquake of 1906 liberated a 
thousand times as much energy as the Long Beach earth­
quake in 1933, but it was liberated over a much larger 
area, so that the intensity at any given point was not 
very much greater. We do not definitely know the total 
off-set on the San Andreas fault which has occurred since 

PR INCI PAL FAULTS OF CALIFORN IA 
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it started moving, but a recent paper by Hill and Dib­
blee indicates that it may be as much as 350 miles. 

In the 1952 earthquakes in Kern County faulting be­
gan at a point near Wheeler Ridge at a depth of about 
12 miles. The slipping reached the surface in something 
like three seconds, and moved northeastward along the 
fault for a distance of approximately 36 miles to the 
vicinity of Caliente in a matter of about 16 seconds. 

Every earthquake of any size is followed by a num­
ber of after-shocks, which we believe are produced by 
elastic after-working in the rock. If a straight piece of 
wood or metal is bent and held fast for an instant and 
then released, it will fling back most of the way quickly, 
but there will be a small part of the recovery which 
takes place slowly. Rocks behave in this same manner. 
The principal shock is thus produced by the quick elas­
tic recovery and the after-shocks represent the remaining 
slow creep recovery. Aftershocks may be distributed 
over a wide area as they have been in Kern County. It 
was one of these aftershocks, with a magnitude of only 
5 Y2, which occurred close enough to Bakersfield to cause 
greater damage than that produced by the principal 
shock. 

There have been some instances where aftershock ac­
tivity ceased in a matter of two or three days, and others 
where it ran as long as three years. Unless a new seg­
ment of the White Wolf fault should slip, the present 
tapering off of aftershock activity in Kern County indi­
cates that the sequence is nearly at an end. 

The San Andreas, which 
produced the 1906 San 
Francisco earthquake, is 
the principal fault of 
California. However, the 
Owens Valley, San 
Jacinto, Inglewood and 
White Wolf faults have 
also produced destructive 
qltakes. 



Architect's drawing of the new Caltech gymnasium and swimming pool 

THE MONTH 
Gym and Pool 

PRELIMINARY PLANS for the new gymnasium and swim­
ming pool on the campus have now been completed and 
contract drawings for bids are being prepared. Con­
struction should get under way soon after the first of the 
year, and the unit will be ready for use by the beginning 
of the next school year. 

Construction details of the Alumni Swimming Pool 
were first announced last spring (E&S-March, 1953) 
when contributions to the Caltech Alumni Fund ap­
proached the $150,000 goal. Soon after this announce­
ment, however, a $400,000 fund, made available 
through a bequest of the late Scott Brown, was allocated 
by the Institute Board of Trustees to the construction 
of a new gymnasium. Plans were then reformulated for 
a gym-swimming pool combination. 

The new buildings will go up at the south end of 
the Tournament Park parking lot. The gym will be on 
the east, athletic offices and locker rooms in the center, 
and the pool on the west. 

The gym will be approximately 132 ft.x96 ft., with a 
Hoor 114 ft.x94 ft. Seating capacity for varsity basket­
ball games will be 1,000. With bleachers folded, two 
44 ft.x80 ft. courts will be available for practice. 

The pool, as originally planned, will be L-shaped, 
with a relatively shallow 75 ft.x42 ft. section for racing 
and a deeper 40 ft.x60 ft. section for diving and water 
polo. The pool will be heated and lighted for night 
swimming, and will be open to the air, with a fenced 
windbreak. 

AT CALTEeH 
There will be a locker room for students, with 650 

lockers and shower facilities. Visiting teams, faculty 
and graduate students, and coaches will each have sep­
arate locker rooms. Other rooms include seven offices, a 
lecture room, a stock room, two large equipment rooms 
and two smaller ones for pool and field equipment, a 
drying room and a medical room. 

Pioneer 

CALTECH QUIETLY ACCEPTED its first woman graduate 
student this fall when Miss Dorothy Ann Semenow 
signed in to work here toward a Ph.D. degree in 
chemistry. 

Miss Semenow owes her presence on the campus to a 
recent action of the Caltech faculty and the Board of 
Trustees, admitting women to graduate study at the 
Institute. This gallant action is not, however, an open 
invitation to the ladies. It applies only to "women of 
exceptional ability who give promise of great scientific 
contributions." And, before she can enroll, a woman 
must get the approval of the academic division in which 
she intends to work, as well as that of the Committee 
on Graduate Study.' 

With such hurdles as these, it is hardly likely that the 
campus will ever be swarming with female students. Most 
admissions of women, in fact, will probably involve the 
use of unique or outstanding research facilities here. 

The Institute, founded in 1891 as Throop University 
and later named Throop Polytechnic Institute, was co­
educational in its early years. It offered secondary and 
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Dorothy Semenow, graduate student in chemistry, is the 
first woman candidate for a Caltech degree. 

college-level trammg in vocational arts, and had a de­
partment of domestic science as well as a normal school 
for teacher training. After the school moved to the 
present campus in 1910 most of these courses were. dis­
continued, and engineering and science became the core 
of a college curriculum limited to men. 

Miss Semenow is the first woman candidate for a de­
gree since that time. She was graduated summa cum 
laude from Mount Holyoke College in Massachusetts in 
1951. She received an American Chemical Society Stu- . 
dent Membership Award in 1950 and in 1951 she was 
elected to Phi Beta Kappa. 

After graduation she continued her wo·rk in chemistry 
as a teaching assistant at Mount Holyoke, and in 1952 
became a graduate student and teaching assistant at 
MIT. She worked there under the direction of Professor 
John D. Roberts, who was appointed Professor of Or­
ganic Chemistry at Caltech this fall. 

As a matt~r of fact the Roberts appointment here is 
directly responsible for the Institute's ruling admitting 
women graduate students. When Dr. Roberts accepted 
his Cal tech position, Miss Semen ow asked to be trans­
ferred here with him to ,continue her research . It took 
a change in Institute policy to grant her request. 

She is at Caltech on a Skinner Fellowship in Chem­
istry, sponsored by Mount Holyoke College. Her present 
research is in the field of theoretical organic chemistry. 

Time was when women students were no rarity on the campus-as witness this picture of frantic activity in the cooking 
room of the old Throop Polytechnic Institute, sometime early in the century_ 
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M IT Conference 

PRESIDENT DuBRIDGE and twelve Institute staff members 
met with members of the Academic Council of the 
Massachusetts Institute of Technology in Cambridge, 
Mass., last month, from October 12 to 14, to discuss 
mutual educational problems. 

The meeting was a continuation of a highly successful 
three-day conference held at Caltech last March, when 
the MIT group visited here. The Cambridge discussions 
covered such things as general educational philosophy 
and objectives, improvement of undergraduate education, 
admission problems, sponsored research, and graduate 
study and research. . 

These meetings have occasioned a good deal of interest 
in academic circles, since this seems to be the first time 
two rival institutions have made a cooperative effort to 
work on common problems. 

Knight Comma nder 

CHARLES C. LAURITSEN, Professor of Physics, has been 
made a Knight Commander of the Danish Order of 
Dannebrog, one of the oldest in the world. 

The honor was conferred by King Frederik IX of Den­
mark for Dr. Lauritsen's wartime services with the Na­
tional Defense Research Committee and the Office of 
Scientific Research and Development in Washington and 
at Caltech, where he was technical director of the Cal­
tech rocket project. Dr. Lauritsen's war work had pre­
viously been recognized with the U. S. Medal for Merit 
as well as certificates of appreciation from the U. S. 
Navy Bureau of Ordnance and the U. S. Army. 

The Order of Dannebrog was created in 1219, during 
. the crusade of King Valdemar, when the Danes defeated 

the Russians in a critical battle at Riga. The decoration 

is conferred on persons who perform meritorious ser­
vices for Denmark or on native Danes living abroad 
who have made outstanding contributions in diplomacy 
or science or in the armed services. 

Professor Lauritsen, whose maj or field of investiga­
tion in nuclear physics has been the energy levels of 
light nuclei, has been a member of the Caltech faculty 
since 1930. A native of Denmark, where he received his 
undergraduate education, he was awarded the Ph.D . 
degree at Cal tech in 1929. 

DeMille lecturer 

DR. DONALD S. CLARK, Professor of Mechanical En­
gineering at the Institute, delivered the Edward DeMille 
Campbell Memorial Lecture before the national congress 
of the American Society for Metals in Cleveland, Ohio, 
on October 21. 

The lectureship, established in 1925, annually fea­
tures an outstanding worker in metals research and is 
one of the highest honors conferred by the Society. 
Professor Clark, whose major fields of research have 
been physical metall urgy and the dynamic properties of 
metals, spoke on "The Behavior of Metals under Dynamic 
Loading." 

He is a former national trustee of the Society and 
has received the Charles B. Dudley Medal and the Rich­
ard L. Templin Award of the American Society for 
Testing Materials. 

Dr. Clark has been a member of the Institute staff 
since he received the Ph.D. degree in 1934, and is In­
stitute Director of P lacements as well as secretary of 
the Alumni Association. He is the co-author of two 
books, Engineering Materials and Processes and Physical 
Metallurgy for Engineers. 

MIT and Caltech conferees in Massachusetts. Standing: Kispert, Beadle, Snyder, Brooks, Farnsworth, Green, Hazen, 
Smith, Belluschi, Weir, Bowditch, Robertson, Thresher, Hurley, Edgerton. Sitting: Gilliland, Watson, Lacey, Killian, 
Dubridge, Compton, Bacher, Stratton, Sharp, Harrison. Missing: Jones, Lindvall, Webb. 
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MRS. ROBERT A. 
MILLIKAN 

A Tribute 

by Inga Howard 

GRETA BLANCHARD MILLIKAN died on October 10, after 
a two-year illness, at her home in San Marino. She was 

77 years old. 
To say that the California Institute of Technology 

would not be what it is today had it not been for the 
devotion to its interests of Mrs. Robert A. Millikan 
would seem like an over-statement to those who did not 
know her well and were not aware of her activities. Her 
paramount interest centered in the success of her hus­
band's work as executive head of the Institute. She did 
not spare herself in her efforts to assist those members 
of the student body and staff with whom she came into 
contact- and she had a large number of friends. At 
the opening of each fall term she entertained the fresh­
men in small groups on Sunday evenings, and the gradu­
ate students were invited to her home for Sunday din­
ners. 

She inspired the confidence of her friends, gave 
wise counsel, and showed sympathetic interest in the 
troubles and happiness of others. She was energetic and 
effective in all her activities. Her real interest in the 
Institute graduate students is shown by th~ fact that in 
her will one-third of her estate was set aside for a fund 
(to be named in honor of her husband) to assist needy 
graduate students in Physics. 

Dr. and Mrs. Millikan came to Pasadena to take up 
their duties at the Institute in 1921. There were just three 
buildings on the campus then-Throop Hall, the first 
wing of the Gates Chemical Laboratory, and Culbertson 
Hall. A fourth building was just nearing completion­
the Norman Bridge Laboratory of Physics, which Dr. 
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Bridge had agreed to build if Dr. Millikan would accept 
its direction. 

In that first year there were only 26 graduate students 
and the Institute was practically unknown outside south­
ern California. 

Dr. Millikan pulled the struggling school through 
many lean years and, with the help of the trustees and 
staff, made of it what it is today-an institution which 
draws famed scientists and eager students from most of 
the world. It is a truly impressive achievement- and 
Mrs. Millikan was a mighty help in attaining it. 

Born in Rochester, Pa., she was graduated from the 
University of Chicago in 1900, with a B.A. in Greek. 
She served as assistant principal and teacher of the 
eighth grade at the Highland Park (Ill.) Public School 
for a year. Then, in 1902, she was married to Dr. Milli­
kan. 

She was extremely active in civic affairs and musical 
activities, both in Chicago and here-in addition to her 
busy life as helpmate to her husband. 

Mrs. Millikan is survived by her husband; her sons, 
Clark, director of the Guggenheim Aeronautical Labora­
tory at the Institute, and Max, professor of economics 
at the Massachusetts Institute of ;rechnolo'gy; the three 
children of her son Glenn, a physiologist, who was 
kill ed in a Tennessee mountain-climbing accident in 
1947; four other grandchi ldren ; and her only sister, Mrs. 
Harry Leslie Walker of Bronxville, New York. 

Memorial services are to be held in December, when 
her son Max and his wife-now in India-are expected 
to reach Pasadena. 
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From head 
Your friends, the glycols, help shampoo your hair, 

smooth your skin, and even improve the fabrics of the clothes you wear 

FEW OF us would recognize a glycol if we saw one. Yet 
practically all of us are in constant and pleasant association 
with this man-made family of chemicals which are known 
to chemists as the dihydroxy alcohols. 

SMOOTH AND PLEASANT-That pleasant feeling you get 
from many modern skin lotions, sun-tan creams, or shaving 
creams-that's the work of some of the glycols. The latest 
shampoos don't leave your hair dry and brittle-thanks to 
the same glycols. 

THE FIRST MAJOR USE of glycols was in "Prestone" one­
shot anti·freeze. Today, everywhere you turn glycols are at 
work for you. One is a vital ingredient in a new, man-made 
tex61e fiber. Others keep liquid mixtures, such as medicines, 
cosmetics, and hair tonics, from separating in the bottle. 
They keep tobacco fresh and moist, cellophane soft and 
pliable, and also are used to make your car's new improved 
hydraulic brake fluid. 

FROM OIL AND GAS-These busy aids to better living are 
obtained from petroleum and natural gas. Certain of the 
glycols in turn are used to purify the natural gas that serves 
so many of us in our homes and at work. 

uee PRODUCES GL yeol.s-As pioneering leaders in the 
field of petroleum chemistry, the people of Union Carbide 
produce great quantities of glycols in many forms-and 
hundreds of other chemicals that make ours a better world 
in which to live. 
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 VCC in the fields 0/ ALLOYS, CAR­
BONS, CHEMICALS, GASES and PLASTICS. Ask for booklet E-2. 

UNION CARBIDE 
AND CARBON CORPORATION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

------UCC's Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics inclllde-----­
SYNTHETIC ORGANIC CHEMICALS· EVEREADY Flashlights and Batteries· NATIONAL Carbons· ACHESON Electrodes· 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 



GERMANY EMERGES AS 

A EUROPEAN POW E R 

by HORACE N. GILBERT 

THIS IS A PROGRESS REPORT on Germany: progress since 
the spring of 1951 when Engineering and Science printed 
my "Report on Germany." The purpose is to attempt to 
convey the significance of the forces that are operating, 
and to project one man's prophecy of the role Western 
Germany may play in the months to come. 

The conclusion of the earlier report was as follows: 

"Western Germany has made a remarkable eco­
nomic recovery, aided in an important way by 
Marshall Plan funds. She has also made good pro­
gress with the establishment of democratic govern­
ment. With peace and access to world markets there 
is a strong basis for believing that Germany will be 
able to support herself well as a friendly member 
of the community of nations." 

Then, as now, the immediate problem was the defense 
against possible Russian aggression. 

The conclusion of this progress report is that Ger­
many's national stature has improved significantly. Her 
occupied status has not been officially ended, but for 
many practical purposes she has been encouraged to 
behave as a sovereign state. Under Chancellor Adenauer's 
pro-western leadership, not only is Western Germany 
emerging as an equal member of the Western European 
community of nations, but she is demonstrating the 
ability to take care of her own national interests and 
even to return to her historic position as a bulwark 
against the east. 

For the United States, I regard this development as 
entirely favorable; for Russia, I believe it means the 
defeat of immediate Communist objectives in Western 
Europe. 

Continued economic recovery 

The fact of continuing economic recovery is one of 
the most notable factors in Western Germany's emerging 
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posltlon of national strength and influence. From a dis­
tressingly low beginning in the summer of 1948, the in­
dex of industrial production has risen to equal the best 
record in Western Europe. This statistical index, fur­
thermore, does not reflect adequately the favorable eco­
nomic tempo: labor is working hard, business men are 
active as enterprisers, people are saving, and consumers 
are demanding the essentials of a better standard of 
living-especially housing. The problem of unemploy­
ment, created principally by the great influx of ethnic 
German expellees from the east, has been declining, and 
is not of alarming proportion. 

In addition to the internal evidences of economic re­
covery, Western Germany has attained a favorable posi­
tion with respect to her international economic position. 
She has been running a surplus for many months in the 
European Payments Union, consisting of the former 
Marshall Plan countries, and more recently she has been 
building up a surplus in relation to dollar countries. In 
these respects she is the envy of many Western European 
countries. France, in particular, has been unable to stop 
deficits in the Payments Union and in dollars. 

It is clearly premature, however, to say that Western 
Germany has solved her economic problem in so far 
as exports and imports are concerned. The plain fact 
is that the world is upset because of the East-West con­
flict, and there is no normal flow in international trade. 

After W orId War I Germany made a courageous effort 
to reestablish her economic viability, and for a short 
period in the later twenties a good showing was made. 
The wave of economic nationalism that swept over the 
world in connection with the great depression destroyed 
Germany's hopes. 

World thinking on this point today is better than when 
the U. S. passed the Smoot-Hawley tariff and Britain 
adopted its Empire Preference program. But it is too 
early to say that Western Germany can assuredly make 
a comeback in world markets. The need for such a 



Good 
Connections 
... electrically speaking 

New solderless method permits the making of 
very closely spaced connections, as shown on 
this experimental terminal block. 

Electrically powered "wire wrap" 
tool (above) and compressed air 
tool (below) for making wrapped 
solderless connections. 

GOOD CONNECTIONS are mighty important to us for, 
you see, we make more than a billion electrical 

connections each year. It takes that many to manu­
facture and install complex telephone equipment in 
the Bell System. 

That's why the revolutionary new method of making elec­
trical connections without solder-a method created by 
Western Electric engineers together with their team­
mates at Bell Telephone Laboratories-is indeed one 
of the significant engineering achievements of recent 
years. 

Like most really creative engineering jobs, the develop­
ment of a tool to make solderless connections grew out 
of a problem. We had to find a way to connect our 
newly designed wire spring relay to other components 
in giant bays of switching equipment. This new relay­
something of an engineering achievement itself-can 
have as many as 36 terminals in an area only 1-3/8" by 
11/16". Obviously, the conventional method of hand­
wrapping and soldering wires onto the terminals is ex­
tremely difficult in such a small area. 

After more than five years of research and experimenta­
tion, the engineers came up with a pistol-like power tool 

capable of making mechanically sound solderless con­
nections. Shown above are two tools now used at 
Western Electric manufacturing locations. They liter­
ally shoot wire onto terminals ... and do it surer, faster 
and less expensively than conventional methods using 
solder. That's not all. The new "wire wrap" tool keeps 
equipment free from solder splashes, wire clippings and 
reduces bent and distorted terminals. Electrically, the 
"wire wrap" tool gives a far better connection than can 
be made manually . . . the high pressure contacts are 
stronger, cleaner, more compact and more uniform. 

In keeping with the Bell System policy of sharing technical 
know-how with all of industry, Western Electric will 
make this tool commercially available to electrical 
manufacturing companies, such as radio, television and 
communications producers, through licensed tool manu­
facturers. 

You're right if you think we're more than a little pleased 
with our accomplishment. And as we have been many 
times before, we're proud of the engineers in all fields­
electronics, mechanical, electrical, metallurgical, chemi­
cal, industrial-who uphold our reputation for leader­
ship in fundamental manufacturing techniques. 

How a solderless connection is 
made: (1) Skinned wire ap­
proaches the small flared open­
ing in the tool tip. (2) Wire is 
inserted in hole. (3) Wire is 
bent and anchored by means of 
notch in side of gun tip. (4) 
Gun tip is slipped over rectang­
ular wire terminal. (5) Spindle 
of gun tip rotates to wrap wire 
around terminal. (6) Six wire 
wraps around terminal com­
plete electrically sound joint 
without soldering. 

A UNIT OF THE BELL SYSTEM SINCE 1882 

Manufacturing plants in Chicago, III. • Kearny, N. J .• Baltimore, Md .• Indianapolis, Ind .• Allentown, Pa .• Winston-Salem, N. C. 
Buffalo, N. Y.· Haverhill, Mass.' lawrence, Mass.' lincoln, Neb.' St. Paul, Minn.' Duluth, Minn. Distributing Centers in 29 cities and 
Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City. 

Job 13758 
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comeback is even greater today than before World War 
n because of the impaired structure of the German 
national economy resulting from the loss of the eastern 
areas. 

It is possible to project a good guess as to Western 
Germany's probable competitive position in Western 
European and world markets. It appears clear that Ger­
man costs in many industries are low, that her products 
are good, and that her selling methods will become in­
creasingly effective. Her labor costs are rising, as they 
should in order to have workers share in their favorable 
productivity. The opportunities for cost reduction on 
account of modernization of many industrial operations, 
however, are great. In the steel industry, it must be re­
membered, the best plants were carefully selected for 
dismantlement. The task of modernizing German in­
dustry is a slow and expensive one, but it is inevitable 
that it will be done, and the results can be most favor­
able to her competitive position. 

A good deal has been said about the emphasis placed 
on free enterprise by Chancellor Adenauer's government. 
Dr. Erhard, Minister of Economics, is a man of con­
viction on this point. There is little doubt but that the 
favorable environment created by this policy has been 
well-suited to the particular problem of economic re­
covery in postwar Germany. It has encouraged the re­
lease of maximum energies by business men and indus­
trialists. The success of this policy has caused other 
Western European countries to take note, especially those 
inclined to rely upon socialistic methods. 

Toward national sovereignty 

Ev.en before Korea the Allies had sketched a time­
table leading to the eventual goal of a peace treaty and 
the restoration of German sovereignty. Korea added an 
element of urgency to this plan. The obvious steps were 
taken: agreement among the occupying powers on the 
details of the treaty, negotiating with Chancellor Ade­
nauer's government, initialing of the draft by representa­
tives of the occupying powers and the Federal Republic 
of Germany, and ratification by Parliament, the Chamber 
of Deputies, the Bundestag, and our Senate. 

All of these steps were accomplished, beginning in 
1951, except for ratification by the French. Western 
Germany, today, therefore, is officially still under the 
Occupation Statute of 1949. In many practical matters, 
however, the U. S. and Britain are dealing with Dr. Ade­
nauer as if he were Chancellor of a near-sovereign 
state. We have changed the designation of Dr. Conant, 
for example, from High Commissioner to Ambassador. 

During 1951, while the new status for Western Ger­
many was being worked out, the form in which she was 
to contribute to the military defense of Western Europe 
presented a special problem. The German government 
agreed to the principle, and to a tentative amount. Va­
rious proposals for the detailed integration of German 
manpower and economic support were considered; the 
one that was eventually adopted was essentially the 
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Pleven Plan, which had been suggested by France. 
Because German participation in Western defense was 

quite separate from the formulation of a peace treaty 
closing World War II, it was decided to take care of 
the matter in a separate document, called the European 
Defense Community Treaty. This has been ratified by 
the British, German, and U. S. governments, but not by 
France. The EDC contemplates the pooling of the mili­
tary efforts of six countries: Benelux, France, Italy, and 
Western Germany. It supplements the older and larger 
North Atlantic Treaty Organization, and offers a con­
venient, strictly continental grouping with which to work 
for the defense of Western Europe. 

Occupation problems 

The prolongation of the official occupation because of 
the failure of France to go along with Britain and the 
United States presents a serious problem. From the 
military viewpoint it is preventing the full participation 
by Germany in the defense of Western Europe, especially 
the raising of German divisions. It has not prevented, 
however, the carrying on of important mobilization 
planning by an officer in Chancellor Adenauer's admin­
istration (Dr. Blank), who, in effect, is a defense 
minister. This activity will save much time when a way 
out of the present stalemate is found. 

From the political point of view, German public opin­
ion is becoming restive at the prolongation of the occu­
pation status, and the fact that France alone is to blame 
makes the situation especially delicate. The astonishing 
fact is that the irritation is not greater. 

Part of the explanation probably is the fact that both 
Britain and the U.S. have been treating Western Germany 
much as if the treaties were in effect. A good deal of 
the credit belongs, however, to Chancellor Adenauer's 
sympathetic handling of French problems. His relations 
with some of France's most important political leaders 
are good. He appears to be treating the Saar problem 
with great tact. It is most encouraging that there is 
so little popular criticism of France in the West German 
press. But it is generally realized that a way to end the 
present situation must be found. 

Public opinion within Western Germany is not 
strongly nationalistic. The overwhelming popular vote on 
September 6 for Chancellor Adenauer's pro-western 
policies reflected the desire to emphasize cooperation, not 
national pride. In fact, there appears still to be no en­
thusiasm in Western Germany for rearmament along 
old-fashioned lines. German youth groups have been 
explicit in calling for armed forces only under some 
plan of European union which carries assurance that the 
horror of World War II shall not be repeated. There is 
widespread popular acceptance of, and even demand for, 
continuing presence of United States and British forces. 
So long as the East-West tension is critical, the formal 
ending of the occupation is largely an academic matter. 

Back of German attitudes regarding the reestablish­
ment of national sovereignty is the realization expressed 
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Timken bearings make closures more effective, 
holding housings and shafts concentric. Lubricant 
stays in, dirt stays out. Maintenance is minimized; 
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Big trencher gouges out 
13 cu. yards per minute! 

This big digger crawls along at 10 to 12 feet per 
minute digging a ditch 7Yz feet wide and four feet 
deep. To keep it operating with minimum mainte­
nance in this tough service, the engineers specified 
a total of 69 Timken® tapered roller bearings in the 
differential, transmissions, and track rollers. Line 
contact between rollers and races gives Timken bear­
ings extra load-carrying capacity. Tapered construc­
tion enables Timken bearings to take radial and 
thrust loads in any combination. 
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in Lhe following sLaLement which a statesmanlike German 
industrialist made to me in 1950: "The Dutch hate us; 
they have reason to hate us. They need us. We shall 
show them by our conduct that we can be trusted, and 
we shall prosper together." 

Democracy in government 

After Hitler's totalitarian dictatorship, many people 
feared lest postwar Germany would have difficulty re­
turning to democratic processes. During both the mili­
tary and civilian occupations, the Western Allies were 
preoccupied about this danger, and specific programs 
were undertaken to "reorient" the German people, and 
to "educate" them for democracy. By hindsight some 
of these activities have come to look increasingly ridicu­
lous, but they probably did no harm. 

Democratic ideas have prevailed in the reestablish­
ment of city, state and federal governments. Aided by 
the explicit directive of the Allied Powers that former 
Nazis be disqualified from holding government positions, 
a selective process began which gradually brought for­
ward new leaders. These people quite generally repre­
sented the true democratic tradition in German history, 
only temporarily eclipsed by Hitler. 

Some of the new leaders I met impressed me as being 
more sophisticated with regard to the real meaning of 
democracy in the European setting, than were those on 
the High Commission staff who were conducting the re­
orientation programs. Many of us Americans have come 
by our "democracy" too easily to know what it really is. 

At all government levels, city, state, and federal, the 
"Nazi" problem was handled successfully. The Occupy­
ing Powers tried to be literal in disqualifying all former 
Nazis. The Germans favored realism, and were firm only 
when the record was black. There is no serious threat 
of resurgent Nazism today. Germany's present leaders 
know better than anyone the tragedy it brought their 
country, and there is an active will to oppose it, whether 
by Chancellor Adenaeur or by a village burgermeister. 

The Communist threat within Germany is scarcely a 
threat at all. The Party is very small, and has lost sup­
port in recent elections. The German people are some 
of the best informed in the world regarding Soviet Com­
munism; they know its police state methods. Many have 
seen the poverty of the exploited Russian people. Every 
fifth person in Western Germany is an expellee, and 
bears personal resentment toward Soviet Communism. 

Politically, Western Germany has approached a two­
party status: the coalition of conservative parties led by 
Dr. Adenauer, which corresponds to our Republican 
Party; and the Social Democratic Party, which resembles 
the British Labor Party, except that the German labor 
unions organizationally are not a part of it. The victory 
of the Adenauer group in both the 1949 and 1953 Fed­
eral elections is significant in that it indicates the pro­
western leanings of the German people. It does not neces­
sarily mean that the traditionally strong Social Demo­
cratic Party is becoming weak; as a matter of fact, 
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in many of the states and cities this party is in power. 
The essential thought I wish to convey is that the right 

forces, both political and economic, are still working 
strongly in Western Germany today. It appears that they 
will continue to work, so far as internal considerations 
are concerned. 

The problem becomes, then, one of judging the inter­
national scene to determine whether a favorable en­
vironment will exist in which Germany can make a 
successful comeback. The basic needs are access to raw 
materials and to export markets, and reunification of 
Western Germany and the Soviet Zone. 

Thus far in the postwar period, the balance of think­
ing in the western world has favored increased trade. 
This was a principal objective of the Marshall Plan, 
and the beneficiary countries, through their own Organi­
zation for European Economic Cooperation, have been 
carrying on a moderately successful program to reduce 
tariffs. France, in the Schuman Plan, initiated her own 
idea of how the total economy of Western Europe could 
be benefited; it is now operating. But the fears of inter­
national economic competition still exist, and German 
industry is most feared. 

Fortunately, the crisis is still in the future, for world 
markets are still absorbing the output of the industrial 
nations in a reasonably satisfactory way. What is needed 
is an expanding world economy, which will benefit raw 
material and food producing countries at the same time 
that the industrial workshops are kept busy. 

Prospects for the future 

The obvious problem in the international political 
field is the division of Germany and the loss of eastern 
territories to Poland. The long-range pressures for unifi­
cation are tremendous. But it is generally recognized 
that reunification must wait on free elections in the 
Soviet Zone. Western Germany does not want reunifica­
tion if it means inclusion in the Federal Republic of a 
Communist satellite. 

With the emergence of a strong, near-sovereign West­
ern Germany, it can be hoped that a new approach to 
resolving the East-West conflict, at least with regard to 
Western Europe, will be tried. Chancellor Adenauer is 
in a position to negotiate directly with Soviet Russia and 
her satellites. Western Germany is not a member of the 
United Nations, so something along the line of a non­
aggression pact, in return for the reunification of Ger­
many, would be in order. This is at least a fresh 
approach. 

Germany has had a long experience in dealing with. 
Russia. It is possible that the United States represents 
so much of what Soviet leaders have successfully repre­
sented to the Russian people as irreconcilable, that direct 
negotiations by the United States are no longer useful. 
It might please the incomprehensible Russian mind to 
deal directly with Western Germany. My own opinion 
is that the interests of the free world are in safe hands, 
if Chancellor Adenauer attempts such negotiations. 



You'll be at the head of the iet 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 fighter-fast B-47 six-jet 
bomber, and the giant new eight-jet B-52, 
Boeing has acquired more experience de­
signing, Bying and building multi-jet 
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 37th 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 Bight 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 a wide variety of rec­
reational opportunities. Both are fresh, 
modern cities with fine residential sec­
tions 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 write: 

JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Comp~ny, Seattle 14, Washington 
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THE CAlTECH ALUMNUS 
I. His Origin, Background and College Career 

by JOHN R. WEIR 

This is the first of a serLes of articles discussing va­
rious aspects of the questionnaire survey of alumni which 
was conducted last year. It deals with the statistics con­
cerning the alumni when they were students at Caltech. 
Articles to be published in future issues of E&S will 
be concerned with political and religious affiliations, 
opinions and attitudes, income and occnpation, and a 
comparison of science and engineering as occupational 
fields. 

IN A RECENT BOOK titled They Went to College, Ernest 
Havemann and Patricia West were able to make a good 
many interesting observations concerning the college 
graduate in America today. Their conclusions were based 
on a questionnaire survey of U. S. college graduates con­
ducted by Time magazine and analyzed by the Columbia 
University Bureau of Applied Social Research. The cir­
culation of the same questionnaire to the Caltech alumni 
now makes it possible to compare the Caltech graduate 
with this broad sample of college graduates from all over 
the United States. 

The typical U. S. graduate is distinguished by his 
youth. Havemann and West found that one-fifth of the 
living graduates are past fifty, a fifth in their forties, and 
the majority, three out of five, in their twenties and 
thirties. 

When compared with this group, the Caltech alumni 
are even more youthful. Less than one-tenth are past 
fifty, one fifth past forty, and almost three-quarters in 
their twenties or thirties. 

This youthfulness is indicated even more dramatically 
when the Caltech alumni are grouped according to the 
year they obtained their degrees. Over half of them 
have received their bachelor's degree since 1940. Sixty­
six percent, or two-thirds, have received their highest 
degree since 1940. And 50 percent have received their 
highest degree since the end of W orId War II! 

This remarkable youthfulness is, of course, accounted 
for by the relatively recent establishment of Caltech as 
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an institute of science and engineering III the early 
1920's. The youth of the Caltech alumni should be kept 
in mind when reading subsequent articles in this series, 
in which such matters as financial success and occupa­
tional satisfaction are considered, and comparisons made 
with the Havemann and West sample; for the Caltech 
graduate has not yet had as much time to make his mark 
in the world as has the typical U. S. graduate. The un­
usually high occupational incomes of the Caltech alumni, 
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Owner goes ~round the -world 
in 40 seconds! 

With this new multi-wave port­
able you can circle the globe in 
the time it takes to twist a diaL 

That's because the RCA Victor 
Strato-World radio has Elec­
tronic Band Spread Tuning. 

Instead of being squeezed to­
gether on one band segment, 
short-wave stations are in spread 
formation across the dial of your 
7-band Strato-World. You tune 
London, Rome, Moscow, Tokyo 
just like local stations. 

There's real one-handed port­
ability, too. The Strato-World is 
a trim 23 pounds, with batteries 
... or it can be plugged into an 
electrical outlet. Smartly styled, 
with genuine cowhide case! 

Here is the performance, the 
engineering and design you've 
come to expect from RCA Victor, 
a division of the Radio Corpora­
tion of America. See this globe­
trotting, pace-setting portable at 
your RCA Victor dealer's. 

CONTINUE YOUR EDUCATION WITH PAY-AT RCA 

Graduate Electrical Engineers: RCA 
Victor-one of thE' world's foremost nlanu­
facturers of radio and electronic products 
-offers you opportunity to ~ain 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: 

• Advanced development and design of 
AM and FM broadcast transmitters. R-F 
induction heating, mobile comnnmications 
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. 

'V rite today to College Relations Divi­
sion, RCA Victor, Camden, New Jersey. 

Also many opportunities for Mechanical and Chemical Engineers and Physicists. 

• Development and design of radio re­
ceivers (including broadcast, short-wave 
and Fi\1 circuits, television, and phono­
graph combinations). 

RADIO CORPORATION OF AMERICA 
r-Vorld leader m radio -first zn television 
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to be reported in future articles, will undoubtedly be 
even more impressive when these graduates have had 
another decade or two to realize their maximum poten­
tialities. 

Caltech is a western school, and the origins of its 
alumni reflect this fact very clearly. While 70 percent 
of U. S. college graduates come from the East and the 
Midwest, only 23 percent of Caltech graduates do so. 
Barely 10 percent of U. S. graduates come from the 
West, but 66 percent of Cal tech graduates come from 
here. 

The Cal tech grad comes not only from the West, but 
from the big city. As the chart on page 30 shows, almost 
two-thirds (61 percent) come from cities of 25,000 or 
more, compared with 46 percent for U. S. graduates. 
Furthermore, this tendency to concentrate in the big city 
is continued after graduation, for nearly 80 percent of 
the C. I. T. grads are now working in cities of 25,000 or 
more, compared to 61 percent for the U. S. grads. 

It would seem apparent from this that it is the city­
reared boy who is most aware of the desirability of ob­
taining a scientific or technical education. And one might 
also conclude that being a scientist or engineer means 
living in a fairly large cily. 

In addition to this movement toward the large city, 
there is also a migration to the West, revealed by the 
fact that 48 percent of our alumni were born in Cali­
fornia or west of the Rockies, and 66 percent spent most 
of their post-college years there. 

Probably the simplest and most obvious interpretation 
.of these figures would be to consider them a reflection 

of the tremendous increase in the population of southern 
California and the Los Angeles area in the last two 

decades. 
Havemann and West make the point that only about 

6 percent of all Americans old enough to have a col­
lege degree actually do have one. Moreover, it is gen­
erally assumed that college graduates are not the big 
breeders in our society. So, one would not expect the 
parents of college graduates to have college degrees 
themselves. Of the men graduates in the Havemann-West 
sample, however, 32 percent came from families in which 
at least one parent had gone to college. At this rate, we 
might expect that about a third of our Caltech alumni 
would have at least one parent who had attended college. 
But surveys contrasting the educational background of 
the parents of engineering students with those of liberal 
arts students reveal, almost without exception, that 
fewer parents of engineering students have obtained col­
lege degrees than have those of liberal arts students. 
Therefore, we should expect that considerably fewer than 
32 percent of our alumni will have come from families 
where at least one parent has attended college. 

This is not the case at all. Not fewer, but more, of Ollr 
alumni (50 percent, in fact) report one or more of their 
parents having attended college. Apparently the college­
educated parent is more cognizant than the non-college 
parent of the benefits of having his son obtain a Cal tech 
degree. 

The old myth about college being a pleasant way for 
a young man to waste four years while his parents sup­
port him until he has his degree really is a myth. For 
Havemann and West report that of all the U. S. gradu­
ates in their sample, only 29 percent never worked at 
all during their college career. The remaining 71 percent 

COLLEGE IS A HELP IN YOUR OCCUPATION 
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AIR MUSCLE ••• 
Properly compressed and coupled to this drilling 
tool, air packs a rock-busting wallop. How differ­
ent from the days when men slung sledges, and 
even cracking pavement was a slow, tortuous task 
• . . as were many other manual jobs in industry. 

MIND OVER MUSCLE ••• 
When men of science learned how to put a cyclone 
in a cylinder, pneumatic tools and compressed air 
became salient servants in saving men's muscles 
and industry's time. 

In its more than two hundred applications com­
pressed air cleans, sprays, operates machines for 
hoisting, hauling, hammering, drilling, cutting, 
grinding, blowing, pumping. Applied in free or en­
closed action this versatile, conveniently-convey­
able power agent may be found at work in mines 
and mills, on highways and skyways, on and under 
the water, in production and processing. 

AMERICA WORKS LIKE THAT ••• 

Uniquely so. For here, every art, every science, 

every branch of engineering work together for the 
good of all. And the power behind their progress 
is America's all-seeing, all-hearing and reporting 
Inter-Communications System. 

THE AMERICAN INTER-COM SYSTEM ••• 
Complete communication is the function, the 
unique contribution of the American business 
press ... a great group of specially edited maga­
zines devoted to the specialized work areas of men 
who want to manage better, design better, manufac­
ture better, research better, sell better, buy better. 

COMMUNICATION IS OUR BUSINESS ••• 
Many of the textbooks in which you are now study­
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world's largest publisher of scientific and tech­
nical works. 

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

McGRAW-HILL PUBLISHING COM'PANY, INC. 
@ 330 WEST 42nd STREET, NEW YORK 36, N. Y. 8> 

HEADQUARTERS FDR TECHNICAL AND BUSINESS INfORMATION 
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worked their way in whole or in part, with more than 
half of them holding jobs after classroom hours during 
the school term. As they say, it is the rule rather than 
the exception for the student to pay at least part of his 
expenses through his own labor. 

This statement is even more true when we look at the 
Caltech figures. Only 4 percent did not work at some 
time during their college years. Of the 96 percent who 
did work, two-thirds had jobs right through the school 
term. These figures are doubly impressive when one con­

siders Caltech's heavy scholastic requirements and rela­
tively long classroom and study hours. 

The Caltech student is apparently highly motivated to 
get his training here, and is willing to make a consider­
able sacrifice to do so. That this determination and dedi­
cation to purpose is recognized and rewarded by the 
Cal tech faculty is indicated by the fact that 42 percent 
of our alumni report having received a scholarship some 
time during their attendance at the Institute. 

The most important comments about grades will be 
made in connection with later articles where occupational 
success in relation to college grades will be discussed. 
However, one interesting aspect may be mentioned here. 
The alumni were asked whether they got mostly As, Bs, 
Cs or Ds in school. Twenty-two percent reported getting 
mostly As; 50 percent got mostly Bs, and 28 percent 
mostly Cs. Only one person reported getting mostly Ds. 
These percentages indicate that the grade point average 
for the total Cal tech alumni body would be a B. I am 
sure it is unnecessary to remind alumni of the toil and 
anguish requisite to the attainment of a B, for it is popu-

larly declared that a B at Caltech is the equivalent of 

an A elsewhere. 
We accept this view, then, that 72 percent of the Cal­

tech alumni got grades that would have made them A 
students and Phi Beta Kappas anywhere else, or to para­
phrase the immodest claim of a well-known women's col­
lege: "A bachelor's degree from Caltech is the equivalent 
of a doctorate anywhere else." (But where did that D 
fellow come from anyway?) 

We will also have some interesting things to say 
about extra-curricular activities when we come to con­
sider occupational success. However, we may comment 
in passing that, although the Caltech student does work 
very hard under a heavy scholastic load, and gets very 
good grades while doing so, he still has time for other 
activities. In fact, 87 percent of our alumni report having 
participated in some type of extra-curricular activity, 
whether it was sports, publications, music, politics, or 
what-have. you. 

Of this 87 percent who were active, 68 percent con­
cluded that it was of value after college. Of those who 
did not participate, half said they would if they were 
to return to college and do it all over again. These figures 
would indicate that seven out of ten alumni feel that 
extra-curricular activities in college are worthwhile. 

Sixty-eight percent of our alumni maj ored in engi­
neering and 30 percent majored in science. These figures 
are in interesting contrast to the U. S. graduate in the 
Havemann and West survey, where 47 percent of the 
engineering and science students majored in engineering 
and 53 percent in science. They also contrast with the 
current roughly 50-50 distribution of Cal tech students 
between science and engineering. 

These contrasts probably reflect a generally increased 

ANOTHER MAJOR MIGHT HAVE HELPED EVEN MORE 
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Simple enough now, this vertical ascent was history-making in 1939. 

~ 
THE FIRST SUCCESSFUL· HELICOPTER 

Just two years before Pearl Harbor, Igor Sikorsky 
took the controls of a weird-looking machine -
culmination of a dream of thirty years. Moments 
later it rose from the ground. Though the flight 
lasted only a few seconds, the VS-300 became the 
first practical helicopter in the United States. 

Less than six months after Pearl Harbor, the Air 
Force took delivery of the first military Sikorsky. 

Since then, rapid developments prove that the 
helicopter, most versatile of military aircraft, has 
tremendous commercial potentials. 

Helicopters of the future will be the product of 
tomorrow's engineers. Sikorsky is young and grow­
ing. It offers life-time opportunities to young men 
who choose work where their skills and abilities will 
be constantly challenged. 

One of the four divisions of United Aircraft Corporation 

Perhaps you belong at Sikorsky - in the research 
departments, the drafting rooms, the engineering 
laboratories. 

You can remember the first successful helicopter 
- you may be the man to build tomorrow's! Learn 
more about employment opportunities at Sikorsky 
from C. R. Banks, Personnel Department. 

IKOISKY 

South Avenue Bridgeport 1, Conn. 
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When this automobile clock was designed, 
its manufacturer had in mind the proba­
bility of varied instrument panel locations 
with the resultant need of an adaptable 
coupling to the control knob. He chose an 
S.S.White flexible shaft to do the job. As 
the illustration shows, this simple hook-up 
permits both the clock and the control 
knob to be located in its most advanta­
geous position. 

'" lit 

Many of the problems yotlll face in indus­
try will involve the application of power 
drives and remote control with the em­
phasis on low cost. That's why it will pay 
you to become familiar with S.S.White 
flexible shafts, because these "Metal 
Muscle~'® represent the low-cost way to 
transmit power and remote control. 

SEND fOR THIS fREE 
FLEXIBLE SHAFT BOOKLET ••• 

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

c:zf!p~~-~ 
THE ~ INDUSTRIAL DIVISION 

DENTAL MFG. CO. A.-Dept. C. 10 East 40th St. _ 

• NEW YORK 16, N. Y. 
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interest in science, as well as a tendency for the suc· 
cesses of Cal tech science graduates in their own fields 
to lend prestige and honor to the California Institute­
thus attracting more science students. 

When we look at the highest degree obtained by our 
alumni, Caltech emerges as an outstanding center of ad· 
vanced thought, for the number of alumni who have 
received advanced degrees (55 percent) is larger than 
the number who stopped at the bachelor's level (45 
percent). Caltech is by no means primarily an under­
graduate school. In terms of the degrees of its alumni 
it might be more accurate to call it a graduate school 
with a large undergraduate student body. 

What does the alumnus think of his education, now 
that he's had it? Well, 88 percent of Caltech alumni 
would rather go back to Caltech if they had it to do 
over again, whereas only 81 percent of technical school 
graduates in general would return to their alma mater. 
Eighty-five percent of <;:altech alumni are satisfied with 
their selection of a major subject, compared to 75 per­

cent for the U. S. graduate. 
This satisfaction with their education is also reflected 

in the fact that 84 percent of our alumni have followed 
the occupation they planned to follow when in college. 
Eighty-six percent feel that college has helped a lot, and 
14 percent feel that it has helped to some extent in their 
present occupations. So apparently the vast majority of 
Cal tech alumni are satisfied with their major, feel that 
it helped them materially in reaching their vocational 
objectives, have spent the time since they have been out 
of college working in their chosen jobs, and would go 
back to Caltech if they had to do it over again. 

In general 

We can now summarize all these statistics with a few 
broad generalizations. When one compares the Caltech 
graduate with the average U. S. college graduate, he ap­
pears in a very favorable light. He comes from an edu­
cated family; he has been sufficiently motivated to help 
put himself through school, and is most apt to get some 
financial assistance from the Institute in order to do so. 

It is very likely that he will go on for an advanced 
degree, and will continue to work in the field of his 
major for the rest of his life. He will be satisfied to do 
so, will consider himself more successful than the aver­
age person, and would go back to the same school to 
study the same major if he had it to do over again. 

Even in the rare instance when he is dissatisfied, he 
would only change his major within the fields of science 
and engineering. Such satisfaction with one's lot in life 
is not at all common today. Perhaps all the toil and 
frustration one has to go through to obtain a degree 
from a school as rigorous and thorough as Cal tech is 
more than compensated for by an extra measure of suc­
cess and satisfaction in later life. 



How 

your pipe dreams 

may become 

realities! 

Lengths of Republic Electric Weld Casing are rapidly joined together and lowered hundreds or 
thousands of feet i1llo an oil or gas well to line it with tough steel-to protect its walls against 

the tremendous pressures that otherwise might cause collapse of the hole. 

YOU MAY NEVER DRILL for oil as a career. 
Nevertheless, this pipe has a message for you. 

Pioneered some 23 years ago by Republic, this pipe 
is made by a process of electric resistance welding. 
Flat-rolled" steel, uniformly thick, with both sides 
visible for inspection, is cold formed and electric 
welded into tubular form. The resulting pipe is uni­
formly round, uniform in wall thickness and uniformly 
strong throughout every inch of its structure. These 
qualities have speeded installation and improved pipe 
performance. Millions of feet of casing and tubing, 
and thousands of miles of line pipe in service have 
proved the dependability of the process. 

You may be out of school for several years before all 
the economic importance of these qualities have 

become a part of your experience. At this point, just 
consider this one fact about electric welded steel pipe: 
it was developed by a producer of steel. Republic is 
now the leading manufacturer of this type of product. 
Republic also fabricates many other products from 
steel-such as tubing, conduit, culverts, radio towers, 
windows, office furniture, steel cabinets for kitchens. 
It is a leading manufacturer of these products, too. 

Your pipe dreams of success in industry are more likely 
to flow with realities if you associate with a dynamic 
company. Some companies merely produce a material. 
Wouldn't you be better off with a company that not 
only produces a basic material, but also knows how 
to design and fabricate its own product? That com­
pany really knows what it is making - and selling. 
Such a company is Republic Steel. 

REPUBLIC STEEL 
GENERAL OFFICES • CLEVELAND 1, OHIO 

W 0 R L D'S WID EST RAN G E 0 F S TEE L SAN D S TEE L PRO DUe T 
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Replacing a rivet 

••. a hinge pin 

-~-------------~--------

••. a stop pin 

~--------~-------------

_ •• a set screw 

------------------------

••• a bolt and nut 
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dia. from 
1116" to 112" 

••• a modern fastener 
thai saves lime 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 applic..:.tions 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 Vauxhall Road, Union, New Jersey 

Elastic Stop Nuts with the famous red collar 
are another ESN A product 



fingerprint of a flutter ... 
A jet engine compressor blade 

oscillating in a high-velocity air­
stream made this fingerprint-like 

picture. Such interferograms, taken 
at the rate of 5000 per second, 

help our engineers to visualize 

why blades flutter. By analysis, 
instantaneous vibratory forces can 

be measured. 

Accurate knowledge of blade 

forces and stresses permits our 

engineers to design the lightest 

blades consistent with reliability. 

Studies of flow dynamics are 

important. Yet this is only one 

small phase of the research 

that goes into the successful 

development of high-performance, 

dependable aircraft engines for 

supersonic flight. 

At Pratt & Whitney Aircraft the 

use of advanced techniques is 

encouraged - the most advanced 

facilities made available because 

we know that good engineering 

requires good tools. This partially 

explains why so many outstanding 

engineering graduates have been 

attracted to a career at Pratt & 

Whitney Aircraft. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

East Hartford 8, Connecticut 
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THE PROBLEM Of DRAFTING QUALIFIED GRADUATE STUDENTS 

BY SELECTIVE SERVICE SYSTEM 

by D. S. CLARK 

DURING THE PAST SUMMER, local draft boards, particu­
larly in southern California, have been actively classify­
ing men accepted for graduate school as I-A. Many of 
the highly qualified men have not been given adequate 
consideration for deferment to permit their receiving 
advanced training. In some localities the effects of this 
tendency have become very serious. 

If the United States is to maintain a proper defense 
position, it must not only maintain an adequate military 
force, but also place itself in a strong development posi­
tion. The Selective Service System was established by 
the Congress to provide a military force. It may well be 
questioned if the system that has been set up is as satis­
factory as a program of universal military training. How­
ever, the problem at the moment is whether or not the 
present system is interfering with the advanced training 
of men who are required to carryon developments in 
order to keep a military force in the most advantageous 
position among the countries of the world. 

The present attitude of the local boards is definitely 
leading to a situation that will reduce the number of 
men receiving advanced training. It is probable that the 
local boards are not cognizant of the seriousness of the 
situation and have not been properly advised by General 
Hershey's office. 

The number of qualified men who would be deferred 
is not great. A qualified man can be defined as one who 
has maintained the academic standing required by the 
Selective Service System as an undergraduate, and who 
continues to do outstanding work in graduate school. 
Under this definition, it is clear that a relatively small 
number would be able to enter and complete graduate 
work. Actually in 1952, according to the Engineering 
Manpower Commission, a total of 529 Ph.D. degrees 
were granted in aJl branches of engineering in the U. S. 

Certainly there should not be a blanket deferment of 
students who wish to attend graduate school. Each case 
must be considered individually, and each local board 
should determine the qualifications of each registrant and 
take appropriate action to see to it that those who are 
qualified are not only allowed, but urged, to obtain the 
maximum training commensurate with their capacity. 
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Many boards appear to be taking the attitude that no 
students should be permitted to go farther than the 
bachelor's degree (or at most one year of graduate 
work) before doing their turn in the military services. 
It does not seem to have been the intention of the Con­
gress or General Hershey. to draft all graduate students 
just because they are graduate students, or to permit no 
one to enter graduate work directly after receiving a 
bachelor's degree. The Universal Military Training and 
Service Act is clear in its purpose, as stated in Sections 
Ic and Ie, as follows: 
"Section Ic-The Congress further declares that in a 

free society the obligations and privileges of 
serving in the armed forces and the reserve com­
ponents thereof should be shared generally, in ac­
cordance with a system of selection which is fair 
and just, and which is consistent with the mainten­
ance of an effective national economy. 
Section Ie-The Congress further declares that ade­
quate provision for national security requires maxi­
mum effort in the fields of scientific research and 
development, and the fullest possible utilization of 
the Nation's technological, scientific, and other 
critical manpower resources." 
Section Ic indicates that selection is to be consistent 

with the maintenance of an effective economy. Section Ie 
specifically points to the necessity of maximum effort in 
the fields of scientific research and development with the 
best possible utilization of the nation's manpower re­
sources for national security. 

In spite of this stipulation, many cases can be cited 
in which the top men have been subject to induction 
even on appeal, and after adequate proof of a man's 
high standing has been presented to the local board by 
the educational institution concerned. Such action is not 
ill the best interest of the country. 

There is evidence that some boards believe that after 
one year of graduate work a man is more eligible for 
draft, and after two years is even more eligible_ If a 
qualified man is allowed to start graduate work, it is 
important that he be allowed to complete this higher 
education. It is especially damaging to interrupt this 



ADIUIRE THE FOUNTAIN PEN. and ponder-how is 
it that it's priced low enough for universal ownership, yet of 
superior quality to the expensive product of just a few years 
back? Answer: precision production, ably abetted by the "man­
made minerals," silicon carbide and aluminum oxide by 
CARBORUNDUM.® Today, barrels are finished and polished by 

abrasive belts or grinding wheels. Points are slitted by paper­
thin abrasive wheels. Clips are finished by barrel tumbling 
with abrasive grain. CARBORUNDUM alone supplies all types 
of abrasives; quite naturally, many leading manufacturers, in 
all lines, have established CARBORUNDUM as their one, depend­
able, controlled-quality source of supply. 

Where's the limit to what you can do with 

CARBORUNDUM's "man-made minerals"? 

EXTRA FURNACE LIFE you can measure not 
in weeks or months, but in years ... that's what 
CARBORUNDUM Super Refractories give you. Enam­
eling furnaces, continuous or batch type, are typical: 
CARBORUNDUM provides a specific material for each 
furnace area, with specific properties to meet a spe­
cific need. Knowing how to select and apply "man­
made minerals" profitably has made CARBORUNDUM 
the world's largest producer of Super Refractories. 

Products of the Refractories Division 

TWO·WAY RADIO generally has to depend, at 
one end,on a fluctuating power supply-the storage 
battery of an automobile. Leading makers of these 
communication systems incorporate GLOBAR®silicon 
carbide resistors in the circuits. Their voltage-com­
pensating characteristics and their extreme perma­
nence (they have no moving parts) make them ideally 
suited to this service. Made by the GLOBAR Division 

SEND FOR OUR NEW 28.PAGE BOOK, 
"Man·Made Minerals by CARBORUNDUM." It 
describes how imaginative thinking-yours 
and ours-can put "manMmade minerals" co 
work for you. Write for it on your business 
letterhead. No obligation, of course. 

Write to CARBORUNDUM for help on 
REGISTERED TRADE MARK 

your problems that "man-made minerals" may solve 

------------ THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. -----------­
Matlltfactttrers of Refractories. Heating Elemmts. Resistors. Metal Additives. Grinding Wheels. Coated Abrasives. Sharpening Stones. Abrasive Grains 
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training while the man's research is in progress. 
The members of the local boards, in many instances, 

fail to realize that, for the good of the country and its 
defense, men of advanced training must be supplied con­
tinuously in order to provide the developments required 
for advancement in military preparedness. Advancement 
requires that there be men working on fundamental 
problems which provide information for others with ad­
vanced training to utilize in the development of new 
materials, new processes, and equipment. 

Why has it been possible for the United States to be 
a leader in these things? It is because in the past, men 
of capacity have been given advanced training to provide 
them with the tools for research and development. 

It is true that, for many technical positions, four years 
of basic training are sufficient. But here we are not talk­
ing about those men who receive sufficient training for 
these positions. Weare talking about those whose capa­
city is great enough to warrant training them to the 
fullest for the greatest benefit of the country. 

Research and the services 

There is a belief by some that the military service, by 
the induction of graduate students, will secure men for 
highly technical work. This is not true, as is proven by 
the type of duty that is given to such inductees. The re­
search and development that is done by the services is 
carried on in establishments manned primarly by civil­
ian employees. A man who is drafted is not assigned to 
such establishments to occupy a position of high research 
responsibility. So it cannot be claimed that the services 
particularly seek those qualified for graduate work. 

The military services are not in the business of re­
search, but are concerned with the building of a strong 
defense organization, which must depend for its basic 
information upon research done in institutions in which 
the research atmosphere prevails. 

We understand that medical students are deferred be­
cause of their importance to the health and safety of 
the country. However, basically the practicing physicians 
have done little in bringing about the great advance in 
medicine. The advances are the result of research by 
men who have had graduate training. Many developments 
have been accomplished in the universities by permanent 
staff members assisted by graduate students. 

This brings us to the point of considering what men 
do in graduate school. Their work does not consist 
solely of attending classes, but involves a participation 
in the research of the staff that eventually leads to the 
developments which are of importance to the country 
as a whole, including the defense effort. 

One frequently fails to realize the research of a fun­
damental character that is required before a jet plane 
or a gas turbine or other piece of equipment can be de­
signed and built with success. Who are the people that 
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obtain this fundamental information? They are the re­
search people located in the colleges and in some in­
dustrial organizations. Among the research people in 
the colleges are the graduate students, who contribute 
immeasurably to the solution of the problems under­
taken, and who become proficient in their field so that 
they can carryon further these investigations that will 
contribute to the advanced position of the country. 
Therefore, it should be clear that to interfere with this 
flow of qualified men is detrimental to our success. 

The type of men that can be of the greatest technical 
value to the military services as members of the armed 
forces includes those who have completed four years of 
college but are not the type that should enter graduate 
schools for higher degrees. The total number of men 
who should continue graduate work is not large in pro­
portion to the total number who become available for 
serVlce. 

Certainly- these men can serve the country best by 
being given advanced training. This is not a question of 
doing something to avoid service to the country, because 
the greatest service to the country is done by placing 
men in positions for which they are best qualified. 

The view has been expressed that "the graduate schools 
can secure their students from those who have completed 
their military service and that thus the induction of 
present students will cause no shortage of graduate 
trained men. This does not seem to work out. 

Of the applicants for graduate appointments, only 
one percent or less have completed service. Why? In the 
field of engineering, as also in science, the demand by 
industry for young men even at the bachelor's level is 
so great, and the financial rewards are so attractive, as 
compared with the small financial compensation asso­
ciated with a graduate appointment that only a few of 
the most serious-minded will turn to graduate work. 

A long delay 

Furthermore, if the man has had military service, it 
is unusual for him to be willing to delay the profession­
al career that would await him after a one-to-five-year 
program of graduate study. To put off the qualified men 
decreases the number that will complete the advanced 
training requisite for the highly technical work in this 
country necessary to defense and advancement. 

It is not in the national interest that we curtail our 
educational or research efforts, particularly when coun­
tries such as Great Britain and Canada, and even Rus­
sia, are giving preferential treatment to those who are 
qualified for advanced work, such as superior students. 

This is a serious problem which goes beyond any in­
dividual case. Something must be done to provide infor­
mation to the local boards so that they may recognize 
this important problem, and secure information that will 
permit them to determine the qualifications of the regis­
trant for graduate work-and, when these qualifica­
tions indicate graduate work, will encourage the added 
training. 



new tool for lightning-fast 

calCulat~ 

tJ~p 

Resembling a Chinese abacus, this 12-inch 
electronic assembly operates at a speed of one 
million pulses a second. It is one of 274 similar 
electronic units that perform the computing and 
control functions of IBM's great new "701" 
Electronic Data Processing Machines. 

These extraordinary machines are providing 
the nation's defense projects with the most 
flexible and productive computer ever manufac­
tured in quantity. 

In eve,y field of .business, IBM machines re­
duce the drudgery and increase the speed and 
accuracy of computing and accounting operations. 

IBM INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue. New York 22, N. y. 

Principal engineering laboratories and manufacturing 
operations at Endicott and Poughkeepsie, New York, and 

Sail Jose, California. 
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William R. Parlett, Cornell '48, Sets Sights 
on Executive Sales Job 

"Within the next ten years", says William R. Parlett, young 

Worthington Sales Engineer, "many of the officers of the 

corporation, district office sales managers and top salesmen 

will be retired. 

"Appreciating the fact that someone must fill these jobs, 

our management is striving to develop capable leadership 

among the younger men of the corporation. 

"As a prospective Worthington Sales Engineer, I received 

several months of classroom instruction by works managers, 

top sales personnel and application engineers at all of the 

Worthington plants. The background I obtained was a sound 

basis for further development and learning gained in one of 
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FOR ADDITIONAL INFORMA TION, see your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 

the product sales divisions and then in a district sales office. 

After obtaining sufficient product knowledge and sales training, 

I was ready to sell directly to industry. As more important 

sales assignments are available, I feel I will progress in propor­

tion to my own development and sales performance. 

"As a W ~rthing~salesman I contact a class of trade with 

which it is a pleasure to do business. The company's reputation 

is a key to a welcome reception by my customers. 

"I have found that with Worthington you have job satisfac­

tion, adequate compensation, and unlimited opportunity." 

When you're thinking of a good job, think high-think 

Worthington. l.6 



What's Happening at CRUCIBLE 
about REX HIGH SPEED tool bits 

Many millions of REX High 
Speed Tool Bits have heen produced, 

in recent years, at Crucihle's 
Sanderson·Halcomh Works, Syracuse, New York. 

Our Tool Bit Department is actually a 
manufacturing plant in itself, where production 

is counted in pieces-in sharp contrast to the 
larger production units of most other 

phases of steelmaking. 
REX High Speed Tool Bits are made from high 

quality high.speed steel har stock, produced at 
Crucihle's Sanderson·Halcomh Mill. Bars are 

cut to tool hit lengths, heat.treated, grit-
hlasted or ground, and inspected. 

HARDENING - Small batches of REX High Speed Tool Bits are hardened 
in modern salt bath furnaces. The bits are then quenched in either salt or oil. 

TEMPERING - Tempering is done in circulating air furnaces. 
All of the steps illustrated help insure a correct combination of 
maximum red hardness, toughness and abrasion.resistance neces­
sary for continuous high cutting efficiency. 

TUMBLING - Prior to inspection and packaging, REX High 
Specd Tool Bits are cleaned by tumbling. 

STOCKS - REX High Speed Tool Bits are stocked in standard 
packages in Crucible's warehouses. 

.. .; Uniformity Each individual REX High Speed 
Tool Bit possesses the same uniform high quality. 
Each hit is inspected hy the magnetic particle method 
... and representative hits are tested for microstruc­
ture and hardness. These tests control quality of the 
finished product ... insure that REX hits will give 
higher production from each grind, and a minimum 
of "down·time" on your machine. 

Crucible Engineering Service Available 
Crucihle engineers are availahle to work with you 
in the selection of the proper REX grade for highest 
cutting efficiency on your particular joh. 

CRUCIBLE first name in special purpose steels 

53~ofl~~ 
CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
Midland Works, Midland, Pa. Spaulding Works, Harrison, N. J. Park Works, Pittsburgh, Pa. Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio Sanderson-Halcomb Works, Syracuse, N. Y. Trent Tube Company, East Troy, Wisconsin 
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PERSONALS 
1917 

Paisley B. Harwood is vice·president in 
charge of engineering with Cutler· Hammer, 
Inc. in Milwaukee. The third edition of 
his book, Control of Electric Motors was 
published last December by John Wiley & 
Sons. The book is an up·to·date descrip· 
tion of the design, construction, and appli­
cation of controllers. 

1922 
Jay J. DeVoe is now with the Allen T. 

Archer Company, insurance brokers, in Los 
Angeles. He was formerly in charge of the 
engineering department of the Founder's 
Insurance Company, Los Angeles. 

1928 
Richard C. Folsom, M.S. '29, Ph.D. 

'.32, has been appointed Director of the 
Engineering Research Institute at the 
University of Michigan. Dick was an in· 
structor, then assistant professor, associate 
professor, and finally chairman of the me· 
chanical engineering department at the 
University of California at Berkeley until 
his .Michigan appointment on September 1. 

1930 
fohn D. Clark has been chief chemist at 

the U. S. Naval Air Rocket Test Station 

full bridge meter 
movement 

at Lake Denmark, Dover, New Jersey, since 
1949. He says he's possessed of one wife, 
one dog (Alaskan Malemute) and four 
cats (assorted). For amusement he raises 
Malemutes and edits science-fiction an­
thologies. He also reports having invented 
a way of making martinis without dilution 
-and adds that the resulting product may· 
be used for rocket fuel. 

Harris K. Mauzy has moved to Sacra­
mento, where he is now Senior Bridge 
Engineer in the headquarters office of the 
State Bridge Department. He has also been 
promoted to Commander in the U. S. 
Naval Reserve. His third child, a boy, 
was born last January. 

Tom Bernhardi is the newly elected 
president of the board of trustees of ,the 
village of Homewood, Illinois-a job com­
parable to that of mayor. Homewood has 
a population of about 11,000 people. Tom 
is a production engineer with the Swen­
son Evaporator Company in Harvey, 
Illinois. 

1932 
Charles D. Coryell, Ph.D. '35, with his 

wife and 10·year-old daughter Julie, trav­
elled around Europe from June 15 to 
September 15 in a Hillman-Minx, before 

TO BUILD 

Problem ... how do you engineer a 100,000 ohms per volt 
sensitivity tester so that it will fit into a 7 inch case with a dial that 
is practically as large as the case? 

The Simpson full bridge meter movement has performed 
exceptionally well for many years. This new challenge, however, 
meant one thing-the compact meter movement had to be made 
even smaller ... more sensitive. 

A unique core type movement was designed by Simpson 
engineers. Its specifications for accuracy are so extremely rigid 
that unusual production methods had to be devised to build these 
core type movements in commercial quantities. Simpson engi­
neers did this, too. 

Today, laboratories, manufacturers, schools, and television 
servicemen have available to them a completely portable volt­
·ohm-microammeter ... an electronic tester so sensitive that 
many of its 33 ranges are comparable in sensitivity to those of a 
vacuum tube voltmeter. In addition, this unusual product 
eliminates practically all of the disadvantages of a VTVM ... 
drift, tube replacement, warm-up time, resulting in necessity for 
recalibration,-no AC outlet or line cord required. 

This is just one more example showing what creative engi­C neering can do to solve a problem. 

~ ELECTRIC COMPANY 

going to Rehovoth, Israel, where Charlie 
has a Louis Lipsky Fellowship to work for 
a year at the Weizmann Institute of 
Science. He's on a year's sabbatical leave 
from MIT. 

1933 
Robert L. Smallman has been named 

vice-president of the new marketing divi­
sion at Consolidated Engineering in Pasa­
dena. He heads such departments as sales, 
technical services, advertising and public 
relations. 

Dean E. Wooldridge, M.S., Ph.D. '36, 
who, for the past two years has been 
vice-president in charge of research and 
development for Hughes Aircraft, is now 
president of the newly-formed Ramo­
Wooldridge Corporation-a Los Angeles 
electronics firm financed by Thompson 
Products, Inc. Previous to 1946, when he 
joined Hughes, Wooldridge served 11 years 
with the Bell Telephone Labs, and during 
the war was technical chief of a section 
dealing with airborne electronics. 

A. P. Wilking is prllsident of the St. 
Mary Hardware Company and the St. Mary 
Supply Company in Franklin, Louisiana. 
The Wilkings have three kids-Phil, 12, 
Myrtle, 10, and Dick, 2. 

MODEL 269 $88.00 

FIRST COMMERCIALLY AVAILABLE 
100,000 OHMS PER VOLT SENSITIVITY 
VOLT.OHM.MICROAMMETER IN A 7" CASE 

5200 W. Kinzie St., Chicago 44 • EStebrook 9-1121 • In Canada: Bach-Simpson, Ltd., London, Onto 
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Testing action of Per­
chlorethylene on vari­
ous metals. 

Focusing the Electron Microscope 
on a chemical sample to be photo­
graphed. 

COLUMBIA-SOUTHERN 
needs men with 

creative imaginations 
Never before in history have chemicals played such a vital 
part in man's life and development. And never before has any 
industry offered greater opportunities to the college graduate. 

Columbia-Southern is one of the most rapidly-expanding 
chemical companies. It needs promising young graduates of 
scientific, engineering, and business schools. Opportunities 
exist at Columbia-Southern in research and development, sales, 
plant design, mining, construction and maintenance, and 
chemical production. Opportunities for technical and non­
technical graduates also exist in accounting, transportation 
and related service fields. 

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

Columbia-Southern is a wholly owned subsidiary of Pittsburgh 
Plate Glass Company. It th\ls presents the individttal oppor­
tunities of an expanding chemical corporation, plus the stability 
in being an integral part of a larger and diversified organization. 

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

COLU M B I A-SOUTH ERN 
CH EMICAL COItPOItATION 
SUBSIDIAR.Y OF PITTSBUR.GH PlATE GLASS COMPANY 

ONE GATEWAY CENTER.. PITTSBUR.GH 22. PENNSYlVANIA 

PLANTS, BARBERTON, OHIO • BARTlETT, CALIFORNIA • CORPUS CHRISTI, TEXAS • LAKE CHARLES, 
LOUISIANA. NATRIUM, WEST VIRGINIA. DISTRICT OFFICES, BOSTON • CHARLOTTE • CHICAGO • 
CINCINNATI • CLEVELAND • DALLAS • HOUSTON • MINNEAPOLIS • NEW ORLEANS • NEW YORK 
• PHILADELPHIA • PITTSBURGH • ST. LOUIS • SAN FRANCISCO 
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PERSONALS . .. CONTINUED 

Philip C. Efromson writes from Win­
chester, Mass., where he is a partner in 
the Cali dyne Company, manufacturing vi· 
bration test equipment; and vice-president 
of the Co-Design Corporation, a subsidiary 
of Calidyne. The Efromsons' first child, 
Alan Charles, was born on January 4, 1953. 

1934 
Nick van Wingen is now a visiting pro­

fessor at the school of engineering at USC. 
After getting a master's degree at the Uni­
versity of California in 1938, Nick worked 
for Shell, Continental and Richfield Oil 
Corporations. He also taught at the Uni­
versity of Oklahoma and has been a special 
lecturer for night classes at USC while 
serving on the board of directors of Petro· 
leum Technologists, Inc. and working as 
a _ consulting petroleum engineer. He has 
just returned from Turkey, where he served 
as a consultant in oil production for the 
Turkish government. 

1935 
Louis T. Rade~, M.S., Ph.D. '38, was 

appointed general manager of General 
Electric's newly established specialty con­
trol department in Schenectady. Louis first 
joined General Electric on the test course 
at Schenectady and completed the' ad­
vanced engineering program a year htel', 

He worked as a design engineer in the 
control division until 1945 when he left 
to become head of the electrical engineer­
ing department at the Illinois Institute of 
Technology. Two years later he returned 
to GE to manage the engineering labora· 
tory of the control division and was 
appointed manager of engineering in 1951. 

1936 
'Pyler Thompson is now associate profes· 

sOI". .. of philosophy of religion at the Gar· 
rett Biblical Institute in Evanston, Illinois, 
This is the largest of the ten graduate 
theological schools supported by the Meth- ' 
odist Church. The Thompsons' fourth 
daughter, Becky, was born last March. 

Simon Ramo is vice-president and exec­
utive director of the new Ramo-Wooldridge 
Corporation in Los Angeles. Simon .re· 
signed as Hughes Aircraft vice-president 
for operations to take the new position. He 
was on the staff of the General Electric 
Company's laboratory for ten years, and 
served on the industrial and educational 
committee for the Army Engineering De­
vices Center of the Air Force. He is also 
the author of two well-known text books 
on electronics. 

Rear Admiral Calvin M. Bolster, M.S., 
is now Chief of Naval Research, Navy De-

partment, Washington, D. C. His daugh­
ter, Carolyn, was married in December, 
1951, and now has a daughter, Denise. His 
son, Dennis, is at Duke University, and his 
youngest daughter, Molly, is at Georgetown 
Visitation Convent. 

Chauncey W. Watt is now a staff engin­
eer in the Visual Computor Lab at M.LT. 

Harry D. Evans, M.S., has been appoint· 
ed a supervisor of development in the 
Chemical Engineering Department at the 
Shell Development Company at Emery­
ville, Calif. 

1940 
Gorden B. Weir, M.S., is back on tele· 

vision with a weather show in the Los An­
geles area-on KECA TV (Channel 7) 

Monday, Tuesday, Wednesday, and Friday 
nights at 6 :55 p.m. 

1941 
Merritt V. Eusey, Jr., is Branch Manager 

of the Minneapolis Honeywell Regulator 
Company in Baltimore, Md. 

1942 
David L. Hill is now on leave from his 

post as associate professor of physics at 
Vanderbilt University to serve as consul­
tant in the theoretical physics division of 
the Los Alamos Scientific Laboratory. He 
is also now national chairman of the Fed· 

COLLEGIATE PM·284 
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SIT HACK AN D 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. 



eration of American Scientists. The Hills 
have a 17-month-old son, David Albert. 

Robert Greenwood, M.S. '43, has accept­
ed a one-year appointment at the Michigan 
College of Mines in Houghton, Michigan. 
Until recently, Bob was a director, and 
chief geologist, for Proberil-a company 
engaged in production of beryl and other 
rare minerals in Minas Geraeas, Brazil. 

Capt. Sheldon W. Brown, A.E., was 
transferred on July 1 from Director, Ships 
Installations Division, Bureau of Aero­
nautics to the Naval Air Station in Nor­
folk, Va. as Overhaul and Repair Officer. 

Richard W. McCornack has been pro­
moted to chief production engineer by the 
Elgin National Watch Company in Elgin, 
Illinois. Dick has been a member of the 
production engineering department since 
joining Elgin in 1946. 

David H. Brown, Ph.D. '48, is now assist­
ant professor in biological chemistry at 
Washington University in St. Louis. 

1943 
Richard E. McWethy writes from Aurora, 

Illinois, to say that, between keeping his 
insurance business going and trying to 
keep his cattle ranch solvent, he's been too 
bnsy this year even for golf. 

Peter Dehlinger, M.S., Ph.D. '50, re­
si~ned as associate consulting geophysicist 
at the Battelle Memorial Institute last 
August to accept a position as research 

associate with the Continental Oil Com­
pany in Ponca City, Oklahoma. His job 
at Con tinen tal is to head up the theoretical 
and interpretive geophysical research for 
the company. Peter reports that Leendert 
de Witte, M.S. '47, Ph.D. '50, has been 
with Conoco for about three years, working 
on well logging methods. 

Stanley Swingle, Ph.D., died of cancer 
on October 5. He was 36 years old. A 
former teaching fellow, and senior research 
fellow at Caltech, he had been working 
.since 1949 at the Eli Lilly Research Lab­
oratories in Indianapolis. 

Roland Saye is a mechanical engineer 
with the Sound rive Pump Company in 
Playa Del Rey. He was formerly with 
Gordon S. Brown & Associates in Beverly 
Hills. 

1944 
Robert M. Weidman is now teaching at 

lI'1ontana State University in the Geology 
Department. He was married to Ekanor 
Ruth Young of Modesto, California in 
1951. 

1942 
fohn D. McKenney, M.S. '48, Engr. '49, 

has been appointed Section Chief of In­
dustrial Planning at J. P. L. He was for­
merly Assistant Section Chief. 

1946 
Kenneth W. Robinson, M.S. '48, has won 

an RCA Fellowship for the second suc-

• 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 professi~nals, all K&E rules feature "built in" accuracy 
and reflect the skill and craftsmanship of America's most experi­
enced slide rule manufacturer. 

KEUFFEL & ESSER CO. 
EST. 1861 

NEW YORK • HOBOKEN, N. J. 
Chicago • St. Louis· Detroit· San Francisco· Los Angeles • Montreal 

HOW TO CREATE 
SUCCESSFUL 

DESIGNS 

SIMPLY being able to create a 
unique machine design is no 

longer enough to insure a success­
ful career in product engineering. 
Today, more than ever before, a 
machine design must be strong 
and durable, )'et be the lowest in 
cost, to be acceptable to company 
management. 

As a result, many new designs 
are of welded steel construction 
and existing designs are being 
converted to eliminate excessive 
material and to reduce the number 
of shop manhours needed for 
fabrication. 

Fig. 1. Former Design. 
Machine pal·t I'e­
qlti,-ed milling and 
dl'illblg, Weigf>ed 18 
poltnds, tWice as 
mltcb as steel design. 

Fig .2. Present Construction. 
Bea,'ing HOllsingatld a1'1ns 
arelOgallgemetal. Weigbs 
only 8\>1 pOllnds. Cost 30% 
less to ma1zuj actllre. 

HOW TO DESIGN FOR WELDED STEEL 

As a result of such economies; it is 
important that forward-thinking 
engineers maintain close contact 
with the rapid progress in the arc 
welding industry. Latest data on 
design for welded steel construc­
tion is available in bulletins and 
handbooks. Write to The Lincoln 
Electric Co., Cleveland 17, Ohio. 

THE LINCOLN ELECTRIC COMPANY 
Clev~land 17, Ohio 

THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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PERSONALS . .. CONTINUED 

cessive year. Ken is employed at the David 
Sarnoff Research Center of RCA in Prince­
ton, New Jersey, and will work toward a 
doctorate at 'princeton University. 

1947 
Dean A. Watkins, M.S., has heen ap­

pointed associate professor of electrical 
engineering at Stanford, and will teach 
graduate courses in applied electromag­
netic theory. He has been an acting assist­
ant professor at Stanford since last winter. 
Prior to this, Dean was connected with the 
Los Alamos Scientific Laboratory and with 
the Hughes Aircraft Research and Develop­
ment Labs. 

Harold M. Hipsh is now working for 
Convair in Ft. Worth, Texas. He reports 
no new additions to the family, which now 
consists of 2 dogs and a cat. 

1948 
Harvey Fraser, M.S. '48, has been named 

Junior Professor of Mechanics at West 
Point. This makes him a permanent mem­
ber of the USMA staff and faculty, and 
assistant to the head oi the department. 

Bill Carter, M.S., Ph.D. '49, and his 
wife now have three daughters. They're 
still happily settled in Los Alamos. 

Arthur N. Cox got his Ph.D. in astron­
omy at Indiana University and is now on 
the staff at the Los Alamos Scientific Lab­
oratory. He's planning to go to the spring 
tests at the Pacific Proving Grounds. 

PRESIDENT 

Gerald P. Foster '40 

R. J. MacNeill, M.S., formerly assistant 

chief geologist for the International Nickel 
Company, is now chief geologist for the 
Newfoundland and Labrador Corporation. 
This is a crown (provincial government) 
backed corporation with mineral conces· 
sions of 32,000 square miles in Newfound· 
land and Labrador. This past summer Jack 
had a staff of over 60 geologists engaged 
in making a preliminary survey of this 
vast region. 

Major George J. Newgarden is now as­
signed to the Los Alamos Scientific Labora­
tory as U. S. Air Force meteorological 
consultant. 

1949 
Van on Smith was married in 1950, and 

became the father of twins in 1951-a boy 
and a girl. He also got his M.A. in eco­
nomics at the University of Kansas in 
1951 and is now studying for his Ph.D. 
in economics at Harvard, where he has an 
Earhart Foundation fellowship for 1953-54. 

Byron C. Karzas is an engineer in the 
distribution department of the North Shore 
Gas Company in Waukegan, Illinois, work­
ing on maintenance, distribution, and pro­
duction. The Karzas have a ba~y girl, 
Mary Kay, born on September 28. 

Robert Galstan, M.S., is a mechanical 
supervisor at Procter and Gamble in Chi­
eap:o, in charge of plant repair and main­
tenance. The Galstans have a daughter, 

ALUMNI ASSOCIATION OFFICERS 

Deborah Lynn, now 2lJ:z years old. 

1950 
Robert C. Howard, M.S., has been a 

member of the technical staff of the Bell 
Telephone Laboratories, working in New 
York, since finishing up at Tech last J an­
nary. The Howards have a new daughter, 
now about two months old, and they're 
buying a house in Clifton, New Jersey. 

Adam F. Schuch, Ph.D., is an associate 
p:roup leader at the Los Alamos Scientific 
Laboratory, New Mexico. 

Frederick H. Leinbach, Jr., M.S., is 
working as a physicist for the Geophysical 
Institute of the University of Alaska, doing 
research on Aurora and radio propagation. 
He has been there since September, 1950. 

C. James Blom and Oily Zangerl were 
married last June in San Marino . .Jim has 
recently returned from Austria where he 
obtained his Ph.D. 

1953 
T'Ont Stockebrand writes that he's in the 

Army now-and will be until September 
27, 1955. Tom's first impression is that the 
Army has perfected effective ways for 
making you lazy: "Just give a man a cer­
tain time in which to do a job and arrange 
it so that if he's done early he either does 
it again or gets more work." Even so, 
Tom says, "the experience in dealing with 
people really is valuable." 
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BOOKS 
FOOL'S HAVEN 
by C. C. Cawley 
House of Edinboro, Boston $2.75 

A FTER A SUCCESSFUL engineering 
career, Clifford Cawley '32, M.S. '33, 
turned to writing several years ago. 
His first book, a collection of short 
stories called No Trip Like This, was 
published in 1951. Fool's Haven is 
his second book, and his first novel. 

The fool's haven of Mr. Cawley's 
title is not, let it be made clear at 
the beginning, Cal tech-though the 
school, and the city of Pasadena 
form the background of the story. 
Faith-healing is what Mr. Cawley 
here considers a fool's haven from 
reality. 

The story concerns a Cal tech jun­
ior, in about 1930, who falls in love 
with the 17-year-old daughter of the 
house in which he rents a room. The 
girl's mother, a widow, is a member 
of a religious sect (never named) 
which believes in faith-healing. On 
the eve of her wedding, the girl has 

an attaek of appendicitis. The mother 
ref uses medical attention for her 
daughter, relying on prayer [or a 
cure. The girl dies. 

The mother, and the pastor of her 
church, are charged with manslaugh­
ter. The mother is convicted, the pas­
tor cleared-on the grounds that it 
was the mother's legal duty to pro­
vide reasonable medical care for her 
daughter, but that the pastor who 
counseled her had no such duty. 

The bitter, angry boy, at the end 
of the book, has deeided to forget 
engineering and turn to the study of 
law. 

Mr. Cawley's story is based on a 
legal decision, made in 1895, which 
is still generally followed in faith­
healing deaths today. 

It is, indeed, unjust that a parent 
who denies his child medical aid can 
be convicted of a crime, while . the 
person who counsels that crime is 
considered guiltless. Apparently this 
particular injustice has been galling 
Mr. Cawley for a long time, for he 
writes about it with a good deal of 
heat and passion. If a reader finds 
it hard to match him in this regard 
it ean only be that we have all be­
eome aware of a lot of even greater 
injustices in reeent years. 

SUBSCRIBE TO 

PENDULUM 
Calteelt's Student Literary Magazine 

WE SHOULD LIKE to invite 
you to subscribe to the Pendu­
lum for 1953-54. There will be 
three issues-one at the end of 
each term. The subscription 
rate for three isues is 75e. 

To subscribe: Send your 
name and address with 75c in 
stamps, check, or money order 
(but not, please, in cash) to: 

Walt Lee 
Blacker House 
Caltech 
Pasadena, Calif. 

X our support of Pendulum 

will insure its continued publi­

cation. 
The Editurs 

Oil Properties Consultants, Inc. Just published ••• the most pradica1r helpful 

modern text on mechanical drawing . •• 
Complete Petroleum and Production 

Engineering Service 
Subsurface Geology • Micropaleontology 

Reservoir Mechanics 
Secondary Recovery and Evaluation 

Registered Engineers 

Petroleum Engineering 
Associates, Inc. 

Complete Laboratory Service 
Core-Analysis • PVT • Fractional Analysis 
Florent H. Bailly, '27 Rene Engel, Ph.D. '33 
709-711 South Fair Oaks Avenue SYcamore 3-1156 
Pasadena 2, California RYan 1-8141 

AEe ENGINEERING 
AND CONSTRUCTION COMPANY 

ENGINEERS CONTRACTORS DESIGNERS 

STEAM POWER PLANTS PROCESS PIPING 

MECHANICAL EQUIPMENT INSTALLATIONS 

Phoenix 

Merrill Berkley 

LOS ANGELES 

NOrmandy 3-8291 

Las Vegas 

Robt. M. Heidenreich 

TECHNICAL 
ILLUSTRATION 

By ANTHONY D. PYEATT and BRYAN G. SMITH 
Lavishly illustrated-full 8 %" x 11 If size -

handy flat format 
Published as a service of the Higgins Ink Co., Inc. 

After years of preparation, it's here - the very 
first really practical "how-to" book on modern 
three-dimensional drawing. Chock-full of valu­
able instruction on axonometric and perspective 
drawing for modern industrial illustration-com­
piled by Anthony D. Pyeatt, foremost authority 
on visual presentations which are technically 
correct. 

Plus 22 full-page plates 
of breath-taking illus­
trations by Bryan G. 
Smith, famous designer 
whose accomplishments 
range from packages for 
Walter Dorwin Teague 
to entire metropolitan 
shopping centers! An in­
dispensable self-study 
course, which will pro­
vide priceless inspiration 
and reference through­
out the years ahead. 

Only $2.50 

At YOllr dealer or dired from 

271 Ninth Sh"eet, Brooklyn 15, N. 1(. 
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CALlECH CALENDAR 
November, 1953 

CALTECH ATHLETIC SCHEDULE DEMONSTRATION 
LECTURES 

ALUMNI ACTIVITIES 

VARSITY FOOTBALL 

November 13, 8 :00 p.m. 
Occidental at the Rose Bowl 

VARSITY WATER POLO 

November 17, 4:30 p.m. 
November 12, Oxy - CaItech Pre­

Game Luncheon­
Athenaeum 

Oxy at Pasadena CC pool 

November 19, 4:00 p.m. 
LA State at LA State pool 

November 13, Open House 
Dabney Hall of CROSS COUNTRY 

November 20, 4:00 p.m. Humanities 

January 13, Dinner Meeting Pomona at Caltech 

November 24, 4:00 p.m. February 6, Dinner Dance 
Oakmont Country 
Club 

Cal Poly, Chapman at Cal­
tech 

ALLEN MACHINE & TOOL CO. 
Designers and Builders of Special Machinery and Tools 

Also General Machine Work 
13409 S. Alameda Street Compton, California 

Phones: NEvada 6-1219 - NEwmark 1-8190 

DAMES & MOORE 
Trent R. Dames '33 William W. Moore '33 

Soil Mechanics Investigations 

. General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Offices in Los Angeles San Francisco 

Portland Seattle Salt Lake City New York London 
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OLNEY BROTHERS 
RUG AND FURNITURE CLEANING 

ORIENTAL RUG EXPERTS 
312 N. Foothill Blvd. Pasadena 8, Calif. 

SY cam ore 3·0734 

SMITH-EMERY COMPANY 
since 1910 

Chemists-Engineers 
Chemical and Physical Testing Laboratories 

920 Santee Street Los Angeles 15, California 
Member American Council of Commercial Laboratories 

UNITED 
GEOPHYSICAL COMPANY 

SEISMIC & GRAVITY EXPLORATION SERVICE 

595 East Colorado Street Pasadena 1, Calif. 

BASKETBALL 

November 21,8:00 p.m. 

LA State at LA State 

SOCCER 

November 21, 2:00 p.m. 

Pomona at Pomona 

November 27, 11 :00 a.m. 

U. of San Francisco at Cal­

tech 

December 4, 10:00 a.m. 

UClA at Caltech 

~ 
LABORATORY 

Friday Evenings 
7:30 p.m-201 Bridge 

Nov. 13-"The Strength of 

Metals," by Professor 

David S. Wood 

Nov. 20-"Earthquakes," by Pro­

fessor Hugo Benioff 

Dec. 4-"New Devices and 

Modern Concepts in 

Very High Frequency 

Electricity," by Professor 

Lester M. Field 

COLOR FILM PROCESSING· COLOR PRINTS. PHOTO CHEMICALS 

~ RALPH B. ATKINSON '30-7273 SANTA MONICA BLVD,. HOLLYWOOD 46, 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 

~~.4.0F PASADENA 

455 EL DORADO, PASADENA 5, CALIFORNIA 

TRUESDAIL LABORATORIES INC. 
CHEMISTS - BACTERIOLOGISTS - ENGfNEERS 

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 

VROMANtS 
BOOKS - STATIONERY - OFFICE EQUIPMENT 

SYcamore 3-1171 RYan 1-6669 
695 E. Colorado St. Pasadena 



PHOTOGRAPHY AT WORK No.5 in a Kodak Series: 

Photography helps 
assemble it 

in any language 

Pictures help boss the iob when 
this drilling rig is set up for action 
half way around the world ••• 

Before shipping a drilling rig overseas, 
National Supply frequently first sets it up 
here for tests and paints the complex parts 
in coded colors. Then a color photograph 
is made. 

Why? To serve as a graphic guide when 
the rig reaches its buyer. He has only to 
follow the photograph-matching color 
to color-and the rig virtually assembles 
itself. As a technique, this use of photog­
raphymakes unskilled labor more efficient, 
slices through the problem of language 
barriers. 

National Supply's experience is an ex­
ample of how photography saves time, 
cuts cost, reduces error, improves output. 

As a matter of fact, so 
many reasons for photog­
raphy, so many ways of using 
it are being found, that well­
qualified graduates in the physical 
sciences and in engineering have been 
led to find positions with the Eastman 
Kodak Company. This number has in­
cluded many returning servicemen. 

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

Eastman Kodak Company 
Rochester 4, N. Y. 



Return Postage Guaranteed 
Eng ineering & Science 
Calif. Inst. of Technology 
Pasadena, Calif. 

JOHN B. NOLTE, Purdue University, asks: 

('-('-What G.E.'s • 
"IS 

Manufacturing 

Training Program?" 

The Manufacturing Training Program at General Electric 
is a program of basic training for manufacturing leader­
ship, including planned rotational work assignments and 
related classroom study for outstanding young men who 
are interested in a career in manufacturing. It was or­
ganized to meet the increased demand for effective manu~ 
facturing leadership and technical "know h ow," in line . 
with the expansion and development of the Cgmpany's 
operations by developing trained men to fill future rkey 
positions in the organization . 

Who is eligible for this program? 

In general, the Program is open to college graduates with 
degrees in engineering and science, and a limited number 
of business administration and liberal arts graduates . We 
are looking for outstanding young men with sound 
educational backgrounds, well-balanced personalities, 
demonstrated thinking abilities, and having the potential 
to develop toward top level responsibility in key assign­
ments. 

How long is the program? 

The n ormal length of the Program is three years. How­
ever, some individuals may be able to complete their 
training in a shorter period because of previous knowl­
edge or experience in manufacturing work. 

What type of work assignments are made? 

Work assignments are provided in all phases of manu­
facturing and related functions so that each man will 
acquire knowledge of manufacturing engineering, in­
cluding manufacturing methods and techniques, shop 
operation, production control, personnel administration, 
labor relations, engineering activities, sales and manu­
facturing co-ordination, and general business administra­
tion. 

In addition to job assignments, classroom courses 

cover such subjects as Company organization, manufac­
turing operations, labor and personnel relations, business 
administration, law and relationships between manu­
facturing and other functions of the business. Progress 
on the job and in classroom work is carefully observed 
and reviewed periodically with each man to assist him 
in his career. 

/ 
What happens after training is completed? 

After completing the training program, graduates are 
placed in operating departments and divisions throughout 
the Company in positions where leadership and initiative 
are needed. All placements are made in relation to the 
aptitudes, abilities, and interests of the graduates . 

At General Electric, manufacturing operations involve 
the administration and supervision of activities of more 
than 100,000 men and wbrrien in more than 100 plants, 
wh o are involved in the making of some 200,000 different 
products. 

The wide scope of these activities, the great variety of 
products, and the diversity of manufacturing activities 
offer limitless opportunities and exciting challenges to 
college graduates today. 

Manufacturing training is a foundation for leadership­
and an opportunity to build a satisfying, rewarding 
career in one of America's most important industries. 

If you are 0 graduate engineer, or a graduate with definite 

technical inclinations that include an interest in the career possibili­

ties in manufacturing, see your college placement director for 

the date of the next visit of the General Electric representative 

on your campus. Meanwhile, for further information on oppor­

tunities with General Electric write to College Editor, Dept. 2-123, 

General Electric CO'mpany, Schenectady 5, New York. 
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