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Seven-tenths of the earth's surface is water but 97% of it is salty 

Westinghouse desalting plants can make the sea an endless source of fresh water 
est~nghouse is prepared to start 



A Boy Mm Cars in His mes 
Today, he designs and builds his own precisely conceived model of the car of the future. 

Tomorrow, the boy grown to manhood may well take advantage of his early opportunity 
and graduate into a profession that can make valuable use of his creative talents. 

He is a member of the Fisher Body Craftsman's Guild-one of more than eight million 
boys who have joined since 1930. 

The Guild i s  founded on the premise that creativity has no minimum age level, and that 
stimulating the inventive young mind is, in itself, a worthwhile objective. Since its establish- 
ment 35 years ago, almost two and a half million dollars in cash and college scholarships 
have been awarded to boys aged I 1  through 20 who produced the best of the many thou- 
sands of models submitted for judging. And the best are always original and imaginative 
achievements. 

Designers of the future? Industry needs them badly, General Motors is proud to  have 
given early encouragement to many who will become the most skilled among them. 



work in our extensive and exceptional Southern California facilities, where there 

are many independent research and development programs underway. You'll 

be near fine colleges and universities, where you can study for advanced degrees. 

If you want to publish a paper, we'll encourage it. In fact, we encourage 

anything that means professional growth for a young scientist or engineer 

on his way up. Send your resume to L. I? Kilgore, Corporate Offices, Box 700-C, 

Douglas Aircraft Co., Inc., Santa Monica, California. 
An equal opportunity employer DOUGLAS 
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Pol Duwez, professc)r of materials 
scier~ce, prepares to ~ U I I  an elmtror~ 
diffraction analysis of an unusual alloy 
made with '1 teckir~iq~le developed in 
collaboration with Ro~~ald Willens, as- 
sistant professol of materials science. 
Five year3 ago,  whet^ Dl- WiIlerl~ waq 
still a graduate student, the two men 
began trying to find a way to cool mol- 
ten materials so fast that the normal 
cryst:~llizatior~ processes rr~igkit be by- 
passed, Ieadirig to room-temperature 
material nith !~igti-terrip~r;~t~~re atomic 
structure. Their succe3s has led to many 
r~eu strtlctl~ral forrr~s fo1- :illoj s irlclu(1- 
ing one that they call a "metallic glass." 
The story is on page J 5. 
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stimulation 

Janus E M f r r m a u  
A A , P h y w s ,  Punwnu College 

M A  , Physic's, Umu. of I l l .  
Ph.D., Calif. Institute of Twh. 

was the major reason 

What does it take to "spark" a man to his very 
best . . . to bring out the fullest expression of his 
ability and training? At Ford Motor Company 
we are convinced that an invigorating business 
and professional climate is one essential. A prime 
ingredient of this climate is the stimulation that 
comes from working with the top people in a 
field . . . such as Dr. James Mercereau. 
Jim Mercereau joined our Scientific Laboratory 
in 1962. Recently, he headed a team of physicists 
who verified aspects of the Quantum Theory by 
creating a giant, observable quantum effect in 
superconductors. This outstanding achievement 

the U. S. Junior Chamber of Commerce selected 
Dr. Mercereau as one of "America's Ten Outstanding Young Men of 1964.'' 
Your area of interest may be far different from Dr. Mercereau's; however, 
you will come in contact with outstanding men in all fields a t  Ford 
Motor Company. 
We believe the coupling of top experience and talent with youth and 
enthusiasm is stimulating to all concerned. College graduates who join 
Ford Motor Company find themselves very much a part of this kind of 
team. If you are interested in a career that provides the stimulation of 
working with the best, see our representative when he visits your campus. 
We think you'll be impressed by the things he can tell you about working 
at Ford Motor Company. 

The American Road, Dearborn, Michigan 

An equal opportunity employer 



Arm yourself with facts about Du 
These booklets helped influence some 863 new technical gradu- Technical men we'll especially need from the Glass of '66 
ates of a l l  degree levels to join us in  1964. Chemists Mechanical Engineers 

For example, if you want to start your career in a certain Chemical Engineers Industrial Engineers 
section of the country, you'll find that Du Pont-with facil it ies r-------------------------------------- 
in 28 states--will try to accommodate you. I 7 

)f you're interested i n  growth for what it can mean to you i 
personally, you'll be interested to know that our sales have 1 ^- I- d" d^e emours & Go* (Inc.) I 

I 
increased more than 750% since 1937. You've probably heard 1 2531 Nemaurs Building, I 
that R&D expenditures are a good indicator of a company's i Wilmington, Delaware 19898 

I 
I 

future success. We spend $90 mill ion a year on it, $60 mill ion I 

of which goes straight into "pioneering research9'-the discovery ! Please me the facts Du I 
I 

of new scientific truths and new materials. I I 
i I 

Our booklets will answer most of your preliminary questions. 1 N~~~ I 
Later-or even now i f  you wish-we can talk specifics by letter, 1 

I 
I 

or face to face. Why not write us or send our coupon? We'd 
Ma,or 

I 
Degree expected 

like to know about you. I 
I I 

I I 
! My address ! 
I I 

BETTER THINGS FOR BETTER LIVING I 1 

. . . THROUGH CHEMISTRY 1 city Zone State I I 



Books 
Day of Trinity by Lansing Lamont 

.................. Atheneum Publishers $6.95 

Hiroshima Plus 20 
by The New York Times 

........................ Velacorte Press 3 5 . 0 0  

Science: U.S.A. by William Gilwtar~ 
........................ The Viking Press $7.50 

Reviewed by Daniel J. Kecles, 
assistant professor of history 

Near Alamagordo, New Mexico, in 
the dark before morning of J U ~ Y  16, 
1945, a lone tower jutted 103 feet into 
the air from the wasted desert floor. In 
a sheet metal shack at the top, "the 
gadget," as the Los Alamos scientists 
called the nuclear device, rested amidst 
a tangle of wires. Outside a ten-thou- 
sand-yard radius from the tower, hun- 
dreds of men waited, tense, nervous. 
apprehensive. 

It  had been a long night of waiting. 
The spatter of rain had pushed the test 
back to the last possible moment before 
dawn. But now Samuel Allison, clutch- 
ing a microphone in the South-10,000 
bunker, had begun the countdown. A 
few feet away, 24-year-old Donald 
Hornig, fixing his gaze on the instru- 
ment panel, nervously fingered the stop 
switch that would shut down the en- 
tire operation at the slightest sign of 
malfunction. J. Robert Oppenheimer . 
standing in the doorway, seemed to 
totter on the verge of nervous collapse. 
Hundreds of miles to the east at Oak 
Ridge, a team of psychiatrists, poised, 
ready, if the test failed, to rush to the 
aid of the jittery scientists. At minus 
ten seconds a gong sounded over the 
public address system. Allison's voice 
rose to a scream. "Zero!" 

"A pinprick of a brilliant light punc- 
tured the darkness, spurted upward 
in a flaming jet, then spilled into a 
dazzling cloche of fire that bleached 
the desert to a ghastly white. I t  was 
precisely 5:29:45 A.M." 

That was Trinity, the first man-made 
nuclear explosion, as Lansing Larnont 
describes it in his vividly written, ab- 
sorbingly detailed book. Many volumes 
have been written about the events 
surrounding that weird morning of ter- 
ror and exhilaration, but none has cap- 
tured the intense human drama of the 
Los Alamos effort as expressively or 
poignantly as Day of Trinity. Rather 
than the technical story of the bomb, 
this is the personal history, month by 
month, week by week, day by day, and, 

finally, hour by hour, of that small 
group of people who sweated through 
the years of the Manhattan Project. 

Hundreds of scientists, gone mys- 
teriously from their campuses, came 
to Los Alamos, the ramshackle settle- 
ment some 35 miles north of A!hn- 
querque. They chafed under security 
restrictions, rasped against jerry-built 
housing, and endured not only the 
military but each other. Above all 
they lived in an air of almost unre- 
mitting tension. 

Each met the strain in his own way. 
There was Richard P. Feynman, as 
likely to play the bongos as he was 
unlikely to wear socks, who happily 
figured out the combinations of safes 
containing classified documents, un- 
locked them, and left notes that read, 
"Guess Who?" There was Edward Tell- 
er, moody, apt to spend his leisure in 
long walks, driving his neighbors to 
distraction by rhapsodizing on the pi- 
ano at odd hours of the night. There 
was Robert Oppenheimer, the tough- 
minded administrator, the man of 
luminously brilliant eyes, relaxing over 
the poetry of John Donne. 

Whatever the diversions, no one ever 
forgot the business at hand. Major Gen- 
eral Leslie R. Groves, responsiblc for 
the expenditure of two billion dollars, 
warned his aides that if the bomb 
failed, "each of you can look forward 
to a lifetime of testifying before Con- 
gressional investigating committees." 

There was no time for misgivings. 
Convinced that the United States had 
to be first with the bomb, consumed by 
the sheer scientific and technical chal- 
lenge, the scientists raced ahead. They 
celebrated wildly the night after the 
test. But at  the moment of Trinity, af- 
ter tho first exhilarating thrill of suc- 
cess, many of them were sharply so- 
bered by what they had wrought. 
Through Oppenheimer's mind flashed 
a line from the Bhagavad-Gita; 'I am 
become Death,/ The shatttcrer of 
worlds." Kenneth T. Bainbridge, with 
a different kind of eloquence, turned 
to Oppenheimcr and said, "Now we're 
all sons of bitches." 

Sixteen days after Trinity, Turner 
Catledge, assistant managing editor of 
The New York Times, got word to ap- 
pear in an old apartment building in 
downtown Washington the next day. 
At that Washington meeting he was 
given the information that would break 
on The Times' pages four days later in 
the story of Hiroshima. Now, 20 years 
later, The Times has prepared a collec- 
tion of eight retrospective essays on 
the impact of the bomb. The pieces in 
Hiroshima Plus 20, all interesting and 
some first-rate, range from Hanson 
Baldwin's analysis of the decision to 
drop the bomb, through A. M. Rosen- 
thal's description of contemporary Hir- 

oshima, to W. H. Audcn's perception 
of rile bomb and man's consciousness. 

Perhaps the most provocative of the 
essays is Richard H. Rovere's "The 
Bomb and International Politics." The 
threat of nuclear war hovering over 
the world has colored the deliberations 
of diplomats since August 6, 1945. I t  
has tempered the traditional pursuit of 
national interests, Rovere argues. The 
ultimate sanction of diplomacy, as in- 
ternational politics has implied over 
the last 20 years, is no longer total war. 
Mr. Rovere inclines to the view that 
"the bomb and its diplomatic conse- 
quences have had, by and large, a 
stabilizing effect on our time." W e  
have been living, he suggests, in a 
pax atomica. 

Apart from a new age of diplomacy, 
the bomb ushered in a munificent age 
for science in the United States. Today 
the federal government spends yearly 
some fifteen billion dollars for research 
and development. Through it all, the 
scientist has emerged from the labora- 
tory to enter the highest councils of 
government. But, as John W. Finney 
writes in Hiroshima Plus 20, "incvita- 
bly, the increasing dependence upon 
federal support has had a corrupting 
influence upon the scientific communi- 
ty in diverting its attention from just 
the pursuit of scientific truth. Increas- 
ingly in recent years, the scientific corn- 
munity has become another vested and 
vocal interest in the body politic , . ." 

Many thoughtful Americans have 
come to share Mr. Finney's disturbing 
view. A rush of books is emerging, 
analyzing the scientific enterprise, criti- 
cizing it, sometimes with affection and 
wonder, at times with hostility and 
puzzlement. William Oilman's Science: 
U.S.A., a discursive survey of industri- 
al, academic, and government science 
since the war, hurls rocks at the entire 
establishment. 

Put simply, Mr. Oilman's is a wide- 
ranging book that ranges much too 
widely. I t  is replete with accusations 
and innuendoes with almost no sub- 
stance or proof. "Isn't it disturbing," 
he writes, "that a congressional com- 
mittee abandoned the idea of hiring 
scientific consultants - it could find no 
unbiased ones in that field." But we are 
left in rile dark, wondering what com- 
mittee, what circumstances. Science: 
U.S.A. does provide a sense of the 
breadth and scope of the contempo- 
rary scientific enterprise. But it flatly 
fails to illuminate the issues that con- 
cern so many Americans. "What path 
for science?" Mr. Oilman asks. "Will 
this elite keep its house clean? Will 
government have to control it corn- 
pletely? . . .  Will the public rise against 
it . .  .?" These are critical questions in- 
deed. But Science: U.S.A. is of no help 
in finding the answers. 

Engineering and Science 
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king the same promises, 

I t  is difficult! Perhaps the best and only way is to study the com- 
pany carefully-to see if  its structure, range and operational 
modes permit it to make good its promises. I f  you scrutinize 
Sylvania Electronic Systems, you'll discover a number of sal- 
ient facts that may help clarify the matter for you. 

Note first that Sylvania employs the small group form of or- 
ganization-within its nationwide complex of research and de- 
velopment groups, manufacturing plants and world-wide field 
engineering operation. This makes swift individual progress 

sign of spaceborne electronic and optical systems ...p lus 
world-wide engineering support systems. 

Note that SES has worked out three distinct routes for ad- 
vancement, all with equal rewards-technical specialist, tech- 
nical manager, program/project manager. 

Finally, note how SES encourages ambitious individuals to  
accelerate their development through participation in Division- 
wide conferences, in-plant courses and seminars and post- 
graduate study plans conducted on an unusually generous 

and development possible within a wide choice of current in- scale. 
house projects. The success of the SES mission-to manage government 

Note particularly the diversity and breadth of SES projects. systems programs for General Telephone & Electronics, the 
You may advance in a technical or administrative capacity in parent corporation-depends on the professional and intellec- 
any of these areas: ground electronics equipment for Minute- tual growth of its personnel. In every respect, SES has created 
man missile sites.. . research and development in electronic an environment to foster that growth. Be sure that any prospec- 
warfare field.. .electronic security systems.. . tive employer you consider has established a 
ASW systems.. .special purpose airborne corn- growth climate of like specifications. 
puters for incorporation into U.S. Air Force large Making promises is one thing. Making progress 
scale electronic systems.. .laser systems.. . de- is another. 

GENERALTELEPHONE & ELECTRONICS 
l o t i f  Communications from a single source through 

SYLVANIA ELECTRONIC SYSTEMS 
SES LABORATORIES ARE LOCATED SUBURBAN TO SAN FRANCISCO, BUFFALO AND BOSTON 

For further information about any of these locations, see your college placement officer or write to: 
Manager of College Relations, 40 Sylvan Road, Waltham, Massachusetts 02154. An Equal Opportunity Employer. 



Why become an engineer at 
Garrett-AiResearch? You'll have to 
work harder and use more of 
your knowledge than engineers 
at most other companies. 

If you're our kind of engineer, 
you have some very definite ideas 
about your career. 

For example: 
You've worked hard to  get a 

good education. Now you want to 
p u t  it t o  work in t h e  best way 
possible. 

You will never be satisfied with 
run-of-the-mill assignments. You - 
demand exciting, 
challenging projects. 

You not only accept 
individual responsibil- 
ity - you insist upon it. 

Does that  sound like 
you? Then AiResearch 
is your cup of tea. 

Our business is 

actual hardware. 
That  means you 
have the oppor- 
tunity to start w 
a customer's problem 
and see i t  through to  a 
system that  will get the job done. 

The product lines a t  AiResearch, 
Los Angeles Division, are environ- 
mental systems, flight information 

mainly in sophisticated aerospace 
systems and subsystems. 

Here, research, design, and de- 
velopment lead to 

and controls sys- 
tems, heat transfer 
systems, secondary 

power generator 
systems for missiles 

and space, electri- 
cal systems, and 

specialized indus- 
trial systems. 

In the Phoenix Division there are 
gas turbines for propulsion and 
secondary power, valves and con- 
trol systems, air turbine starters 
and  motors. solar and  nuclear 
power systems. 

I n  each category AiResearch 
employs three kinds of engineers. 

Preliminary design engineers do 
t h e  analytical and  theoretical 
work, then write proposals. 

Design engineers do the  lay- 
outs; turn an idea into a product. 

Developmental engineers are 
responsible for making hardware 
out of concepts. 

Whichever field fits you best, we 
can guarantee you this: you can 
go as far and faqt as your talents 

can carry you. You can make as 
much money as any engineer in a 
comparable spot - anywhere. And 
of course, at AiResearch, you'll 
get all the plus benefits a top com- 
pany off ers. 

Our engineering staff is smaller 
than comparable companies. This 
spells opportunity. I t  gives a man 
who wants to  make a mark plenty 
of elbow room to  expand. And 
while he's doing it he's working 
with, and learning from, some of 
the real pros in the field. 

If the AiResearch story sounds 
like opportunity speaking to you- 
don't fail t o  contact AiResearch, 
Los Angeles. or Phoenix, or see our 
representative when he comes to 
your campus. 
An equal opportunity employer 
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To build a rectangular color TV tube with more of a picture than the 
earlier round tube type, and then squeeze i t  into a dimensionally 
attractive cabinet- you face almost insurmountable challenges. 

Just to build a conventional color tube, you must. . . 
1,-with absolute precision, lay more than a million red, blue, 
and green phosphor dots in a perfect triad pattern over the entire 
surface of the picture screen. Why so tough? -because the light 
source for the dots is a single ray coming through a pinhole. And it 
must be bent by a correction lens with precise mathematical cal- 
culation (different for each dot) to pass through over a third-of- 
a-million pinholes and fall exactly at a given spot on the screen. 

2.-Once you've figured out the phosphor dots, you must then 
bend the electron beam broadcast by the TV station so that it 
too passes through the third-of-a-million pinholes. 

These are just some of the feats you must perform. But after 
going through all this, you wind up with a tube with a neck so 
long it requires a cabinet nearly a yard deep to hold it. To shorten 
the neck requires mathematical calculations and engineering 
techniques so demanding they fall beyond any brief description. 

The complexity of the 23-inch rectangular color tube develop- 
ment is considered by some of our consumer products engineers 
even more of a technological challenge than designing some of 
the sophisticated command systems required for space flights. 

Motorola military engineers tend to disagree. 

But now that we've brought it up, Motorola has accomplished both. 



EE, ME ChE, Physics and Chemistry Graduates 

How soon after graduation will somebody 
give you a chance to 

It could happen on your first job. 
Some very young engineers and scientists at 

Xerox helped our "old timers" invent the electro- 
mechanical-optical-chemical machine pictured above 
-the Xerox 2400. On its patent documents you'll find 
names like John Wirley (BSEE Univ. of Detroit '60), 
Henry P. Jankowski (BSEE Rensselaer Poly '62), and 
Larry H. Warren (BSEE Clarkson '63). They all joined 
Xerox right after graduating. 

The 2400 is no fluke. It's just a recent example 
of a tradition that began in 1959, when Xerox revo- 
lutionized the office copying field by introducing the 
now world-famous 914 Copier. From the 914 onward, 
every new piece of equipment or system we've devel- 
oped has had no real counterpart already on the scene 
from any competitor. 

What about the future? It  gets even more inter- 
esting. Because as advanced as today's systems may 

invent something? 

appear, they don't yet fully reveal the true technology 
Xerox is pursuing-graphic communications. 

Born out of the global information explosion 
and its incredible potential for helping to solve man's 
oldest problems (as well as his newest scientific rid- 
dles), graphic communications at Xerox encompasses 
the entire spectrum of communications in a graphic 
sense: the formulation, reception, transmission, re- 
cording, storing, retrieving, processing, copying and 
presentation of any meaningful images. 

And i f  you don't think al l  this has a habit of 
creating continuing opportunities to "invent some- 
thing," ask John, Henry, Larry. . . or some of your 
own alumni who started their careers here.. .or your 
Placement Director. I f  you prefer, write directly to 
Mr. Stephen G. Crawford, Xerox Corporation, P.O. 
Box 1540, Rochester, New York 14603. 

XEROX 
An Equal Oppor tun i ty  E m p l o y e r  

E X  2400 A N D  914 A R E  T R A D E M A R K S  OF X E R O X  CORPORATION 

Performance Note: The Xerox 2400 (illustrated) can produce copies on ordinary paper directly from an original document a t  the rate of  2,400 per hour. 
No  "master" need be prepared first. An operator simply places the original on the machine, dials the number of copies wanted, and presses a button. 
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THE HUMANITIES AT CALTECH 

by Rodman W. Paul 

Not everyone who comes to our campus is aware 
that Caltech has a curious habit of insisting that an 
educated scientist must have some experience in 
humane fields of learning. A few months ago my 
wife and I were present at the annual reception 
given by President and Mrs. DuBridge for new 
members of the faculty and research staffs. We met 
a new couple, and my wife politely made conversa- 
tion with the wife in this new pair. The other lady 
announced that her husband was dedicating his life 
to scientific research, and had come to Caltech for 
that purpose. Then she asked: "And what does your 
husband do?" 

"He is a historian." 
"A histologist? You mean biology?" 
"No, he's a historian." 
"But what does a historian do at Caltech?" 
'He teaches." 
"Teaches! Whom does he teach?" 
"Students." 
"Students! I thought Caltech was a research in- 

stitution." 
She was partly right. Caltech is three things si- 

multaneously: an institution devoted to basic re- 
search in science; a large graduate school with 750 
PhD candidates and several hundred postdoctoral 
students; and a small undergradute college with 
about 700 students. 

All three of these activities occupy the same 
small campus, share the same buildings, and draw 
their faculty and research staffs from pretty much 

"The Humanities at Caltech" has been adapted from a talk 
given by Dr. Paul, professor of history, to visiting high school 
teachers on Students' Day at Caltech, December 4 ,  1965. 

January 1966 

the same pool of talent, although there are some 
people, like the husband in this newcomer family, 
who are so exclusively in research that they never 
see a student, and indeed would be terrified if sud- 
denly they had to face a freshman. Conversely, 
there are some people who have grown away from 
research and have gradually become teachers or 
administrators exclusively. 

But we in the humanities find that most of our 
thinking revolves about the young undergraduates. 
I have been here since 1947, nearly 20 years. In 
that time the central fact of my teaching life has 
been the steady improvement in the quality of our 
students. I haven't had a dumb student in years. 
The performance in our classes has made all of us 
sharply aware that our modern students are bright- 
er, more alert, better educated, and better moti- 
vated than even the quite adequate boys that we 
had 20 years ago. I can illustrate statistically what 
is happening by citing a couple of figures from the 
Admissions Office. Our admission procedure is of 
course based primarily on the students' showing in 
science and math, but it has been our experience 
that, as they have improved in science and math, 
so have they improved in all subjects. The only en- 
trance examinations they take that apply directly 
to the humanities are the verbal part of the Scholas- 
tic Aptitude Test and the English examination. 

Back in 1951, when our records with the College 
Entrance Examination Board begin, the mean score 
of entering freshmen in the verbal aptitude exam 
was 578; today it is 688. That score of 688 puts our 
freshmen in the 97th percentile of all scores na- 
tionally. Back in 1951, the mean score of entering 

11 



freshmen in the English exam was 565; today it is 
671, which puts our freshmen in the 92nd percentile 
of all scores nationally. 

A study that is now in process in our Admissions 
Office suggests that our entering freshmen are high- 
er in verbal aptitude than the freshmen at some of 
the most famous privately endowed liberal arts 
colleges in the country. Most of the colleges whose 
students have higher verbal aptitudes than ours 
are women's colleges or at least co-ed. I would not 
dare to speculate about what this means for the 
future of our nation. 

The Caltech boy today 
The Caltech boy as we see him today is sincere, 

eager, and young. Socially he is sometimes younger 
than most of his chronological age group. He has 
disciplined his mind into an effective instrument. 
He writes extremely well. Although he is less so- 
phisticated in matters of politics, literature, and 
social issues than the best students at good liberal 
arts colleges, he catches on quickly. He is fun to 
teach - because he is responsive and rewarding. 

Because these boys are so good, they deserve the 
very best. Anything less would be a breach of faith 
with the boys themselves, and with the parents and 
high schools that have sent the boys here. 

Since we do feel this way about our job, we have 
been constantly striving to improve our work in the 
humanities courses, including both the courses that 
the boys are required to take and those that they 
may elect. ( I  should perhaps explain that a boy 
spends between 20 and 25 percent of his time in 
courses offered by our division.) Statistically I can 
give you a rough measure of the extent of change in 
the humanities by comparing the Caltech catalog 
published in 1947, the year that brought me to Cal- 
tech, with the current catalog. In the autumn of 
1947 we had a humanities faculty of 25; today we 
have 45. In 1947 we offered a total of 42 courses; 
today we offer 80. And yet our undergraduate stu- 
dent body has changed very little in size. The addi- 
tional men and courses represent our attempt to 
give the student a wider choice and richer offerings. 

We are an expensive division to maintain. One of 
the several traditions that I found here when I came 
was that we do nearly all our teaching in relatively 
small classes - the average would be about 20stu- 
dents per class. Obviously, this makes for a high 
cost per student. Another tradition is that nearly 
all of our teaching is done by the regular, full-time 
humanities faculty. We have no teaching assistants, 
and only 6 of the 45 humanities teachers this year 
are instructors who are still doing graduate work on 
the side. 

This means that from the moment a freshman 
enrolls in History 1 and English 1, he finds himself 
in a relatively small class that is taught by someone 
who knows his subject and wants to teach it. What 
is more, another tradition that I found when I came 
here was that of good teaching. As classroom per- 
formers our humanities staff has always won high 
marks from its student audiences. Perhaps this is 
why, through the years, the humanities teachers 
have been especially close to the students in rela- 
tionships outside of the class. It is a common experi- 
ence to find the boys coming to one of their hu- 
manities teachers for advice on all sorts of questions 
that have nothing to do with classes. Like the An- 
cient Mariner, the worried freshman or sophomore 
stoppeth his English or history teacher to talk about 
himself (his favorite subject), or some scheme he 
has dreamt up, or the war in Asia, or his shy un- 
certainties about girls. 

Still one more tradition that I found well estab- 
lished when I came here in 1947 was that the core of 
the humanities program was literature and history, 
with some economics. We offered a few other 
courses in those days, such as philosophy and psy- 
chology, but the variety was not great once you got 
outside literature and history. Today we still think 
that literature and history are central to man's abil- 
ity to understand himself, because they represent 
the accumulated wisdom and the accumulated 
esthetic sense that make up modern culture. And 
we have always appreciated the significance of 
economics. 

Division name change 
But we have been aware also that it is possible to 

study modern society by processes of formal analy- 
sis based on the social and political sciences. Most 
of our new courses have been created in order to 
give the students a chance to learn more about - 
politics, economics, social change, and personality. 
On December 6 the faculty voted its approval of a 
recommendation to change the name of our division 
to the Division of the Humanities and Social Sci- 
ences. On January 10 the proposal was approved 
by the Institute's board of trustees. This change 
symbolizes in part what has already happened to 
the content of our courses, and in part what we con- 
fidently expect is going to happen during the next 
few years. 

Let me outline very briefly the more important 
of these changes that have been taking placiwithin 
the humanities division. All of these have been 
conceived, debated, and brought into actuality dur- 
ing the 15 years since the present chairman of the 
division, Hallett Smith, took office. 
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The first, in point of time, has had to do with the 
field of public affairs. The inspiration for action 
here came from ~altech's senior scientists. During 
the Second World War, and during the crucial de- 
cisions over nuclear weapons immediately after the 
war, our senior scientists - such as President Du- 
Bridge, Charles Lauritsen, Robert Bacher, and the 
late Richard Tolrnan and H. P. Robertson - became 
deeply disturbed over the increasing necessity for 
scientists to deal with questions of broad public 
policy. The old cloistered atmosphere of prewar sci- 
ence was gone forever. Our scientists felt that the 
education we offered our science students should be 
enlarged to include both formal instruction in pub- 
lic affairs and chances for voluntary participation 
in discussion groups, seminars, and research proj- 
ects dealing with this vast area of governmental 
policy and public problems. 

Today all of our seniors attend a formal lecture 
once a week on some major aspect of public affairs. 
This is a required course. In recent years the stress 
in it has been on foreign policy. On an elective 
basis, any upperclassman can enroll in courses that 
deal with such subjects as arms control and military 
security, American foreign policy, modern warfare, 
contemporary Africa, southeast Asia (including In- 
dia and Pakistan), and the Russian economy. Out- 
side of class any student can go to our admirable 
Public Affairs Room, where he will find daily news- 
papers and magazines from all over the world, cur- 
rent documents of particular importance, and care- 
fully arranged visual exhibits that are timed to 
coincide with, and reinforce, the lectures in our 
required course in public affairs. Thanks to a grant 
from the Carnegie Corporation, distinguished visi- 
tors are constantly being brought to the campus to 
give lectures and hold seminars on big questions 
that concern our nation or some foreign country. 

A start on the social sciences 
In providing opportunities for bright young men 

to mature in fields related to public affairs, we have 
gone far. I don't think anyone could complain about 
the intellectual diet now available in that sector. 
In the social sciences, on the other hand, we are 
only just well started. Recently we have added an 
anthropologist, a cultural geographer, and another 
economist. At the moment we are in the market for 
a political scientist, and we will probably seek still 
another economist, more political scientists, an- 
other psychologist, and another anthropologist or a 
sociologist. 

We are tending to link up our developing efforts 
in the social sciences with our recently established 
work in public affairs. Thus, our cultural geograph- 

er and our anthropologist are both African special- 
ists, and we expect to specify that some of the 
additional social scientists likewise have their geo- 
graphical specialty in Africa, so that we can focus 
our strength instead of scattering it thinly. 

Experiments with the fine arts 

All this talk of public policy and social science 
does not mean that we are forgetting our original 
dedication to fields that are more clearly "humane." 
Let me cite our modest but very fruitful experi- 
ments with music and the fine arts. In both in- 
stances we face the very practical problem that 
there isn't room in the course schedule for much 
formal instruction in those two fields, however 
much we may wish to the contrary. Accordingly, 
we have worked out a combination of formal 
courses and voluntary participation. The cultural re- 
sources of the Pasadena area are such that we have 
succeeded in borrowing the part-time services of an 
excellent teacher of music and an equally good man 
in fine arts. Each of these offers a course and is 
winning an enthusiastic response from a small 
group of students. But beyond that we put up, in 
the humanities building, small traveling art ex- 
hibits that are open to all who wish to see them. We 
have a regular concert series in the humanities 
building, mostly of chamber music, and there are 
big concerts of all kinds in the handsome new 
Beckman Auditorium. In addition, we have a large 
record collection in the humanities library. Any 
boy can check out records just as he checks out 
books. Finally, there is a "musicale" room in which 
good listening equipment is available for any boy 
who doesn't own his own. 

In the field of music, the student response has 
been great. There seems to be a definite correlation 
between possession of a scientific or mathematical 
mind and enthusiasm for music. This has been re- 
inforced very strongly by the current craze for hi- 
fi equipment. Even boys on scholarships seem to 
find the money to buy parts for hi-fi sets. Even the 
boys who are in academic difficulty seem to find 
time to assemble the hi-fi sets. Each designs and 
builds his own set and is fully convinced of the 
superiority of his machine over that of any of his 
neighbors. The worst of it is that they turn up their 
equipment full blast in order to drown out compe- 
tition. Mozart competes with classical New Orleans 
jazz. 

Less of a novelty, but at least as important, has 
been our determination to strengthen those three 
fields that traditionally have formed the central 
concern of the humanities division: namely, litera- 
ture, history, and economics. After months of de- 
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bate, the faculty and the trustees finally took a most 
important step last winter when they voted that, 
for the first time in its history, Caltech would start 
granting undergraduate degrees in non-scientific 
fields. The only fields authorized so far are these 
three. We hope to add government - political sci- 
ence - within a few years, as a fourth field. At the 
moment we have neither the manpower nor the 
library resources to justify a major in government. 

Too young to be sure 
Behind this very significant change lies our for- 

mal recognition of a condition that has bothered 
us increasingly for a number of years. We know 
that our students are exceedingly bright and that 
they are easily capable of doing distinguished work 
in fields outside of science. But we also see mourn- 
ful proof each winter that some boys commit them- 
selves to science when they are too young to be 
sure of the wisdom of their choice. Suppose a boy 
who comes here to be a physicist discovers that 
college science is quite different from high school 
science and that what is really appealing is history 
or economics. In the past such students have had 
little alternative but to transfer to some other uni- 
versity, or else drag out an unenthusiastic career 
here at Caltech. Either solution involves wasted 
time, frustration, and a good deal of emotional 
strain. 

Henceforth another alternative will be open to 
such students. They can remain here but major in 
a non-scientific field. The number of students choos- 
ing to so major will always be small. After all, the 
justification for Caltech is its distinction in science. 
We will continue to admit primarily upon the basis 
of an applicant's aptitude for science or engineer- 
ing. But we will now give the boys a chance to 
change their minds after they get here. We believe 
deeply that these boys are too good to be wasted 
in frustration or lost purpose. 

Establishing majors in the humanities is making 
it necessary for us to enlarge our teaching staff in 
the three fields of English, history, and economics, 
but we are using the additional manpower in ways 
that will benefit the whole student body, not just 
the very small number who will specialize in our 
disciplines. Our plan is to have the new hands teach 
in the basic courses as well as in the small, ad- 
vanced ones. For example, this year we are begin- 
ning an experiment in freshman instruction. Our 
instructors have always complained that they have 
an inadequate number of class hours in which to do 
justice to their subject, and that the students don't 
have time to read deeply enough. This year, at the 
end of the first term, each freshman, as he finished 

English 1 and History 1, was required to choose be- 
tween those two subjects for the remainder of the 
year. All of the time formerly divided between the 
two fields is being combined for the remaining two- 
thirds of the year, so that a boy will study either 
English or history, but not both. We are thus 
deliberately sacrificing breadth in order to make 
possible depth. We think it is important also to 
leave the choice to the student. Today's college stu- 
dent is a person who wants to have a say in the 
determination of his career, even if sometimes he 
makes mistakes. 

At the sophomore level we are trying another ex- 
periment. Hitherto we have required all sopho- 
mores to take a survey course in American history. 
The only exception has been that for years we have 
run a totally separate class for 15 honor students, 
the brightest boys in the sophomore class. This 
year we are proposing a different scheme. We have 
greatly increased the number of upperclass elec- 
tive courses in American history, and we have of- 
fered 70 of the brightest of last year's freshmen the 
option of stepping directly into these advanced 
electives, instead of going through the regular sur- 
vey course routine. Virtually every one of the 70 
accepted this new option with eagerness, even 
though traditionally the sophomore survey has 
been a well-liked course. The one doubt I had about 
this plan was that the morale of the 130 students 
who would be left in the survey course might be 
poor, but the three men teaching the survey course 
say this has not been the case. The explanation is 
partly good teaching in the present survey course, 
and partly the fact that the three men running the 
course have had the wisdom to raise the whole level 
of the survey course coincidentally with the inaugu- 
ration of the new elective scheme. 

Challenge and responsibility 
There are other innovations that I could describe, 

but I think I have said enough to demonstrate that 
the humanities division is not lethargic. Indeed, - 
we are doing so much all at once that I'm sure we 
will find, presently, that some of our departures 
are mistakes. But it is better for us to risk a mod- 
erate degree of error than to sit here complacently. 
There are two compelling forces that are driving 
us forward. One is the challenge of teaching the 
brightest and most rewarding young minds in 
America. The other is the responsibility for prepar- 
ing these young men to live in an incredibly difficult 
world. This is not an easy assignment, but it is one 
in which we will succeed if the nation's high schools 
will continue to send us the fine young men who 
now fill our classrooms. 

Engineering and Science 



Rapid Cooling: 
A Way to Make Unusual Alloys 

"Freezing" molten mix tures  very fast can produce new 
materials with some unexpected properties 

A new technique for metallurgical research, de- 
veloped at Caltech, is producing some remarkable 
new alloys. By cooling molten material so fast that it 
doesn't have time to crystallize normally. Pol Dn- 
wez, professor of materials science, and Ronald Wil- 
lens, assistant professor of materials science. c m ~  
create thin foils of materials with some verv unex- 
pected properties. 

The latest in a series of new alloys is a "metallic 
glass," composed of palladium and silicon. It doesnt 
have a crystal structure, but still has metallic prop- 
erties. For example, this amorphous substance lias 
electrical resisth it\ that is' nearfi constant of PI 

a temperatiire range from a fraction of a degree to 
about 375 K. Moreover, it can be made ferroniag- 
netic with the addition of a small amount of iron, 
cobalt, or nicl'.el. Crystalline allot s ton that h a <  ( 
been rapidl! pooled oftori tuni ou t  l o  have proper- 
ties rriarkedly different from those the\ would have 
if coolc ( I  slew 1 ) .  roi evirnple a golrI-grt rri;ininnt 
allen ohtaint d In rapid cooling i s  sllp( rcorithicHr~y; 
at 1.6 K, although nrither c~~istitiic'it nor the all'? 
itself i s  si~~~erronducting normally . Inother r ~ w  
alien . a high-teniperature phase of tnng~teti r ai - 
bide. was found to be supercondnctinq :at 10 
though it too would not normally be. 

While it i s  true that amorphous all(>\ s w i t h  nie tal- 
lie properties had been produced previously by 
vacuum deposition of the cori~por~r,rits on a tared 
maintained at liquid helium temperature they we1 e 
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stable only at quite low temperatures. The palladi- can be submerged in liquid nitrogen. The foil pio- 
um-silicon glass is stable indefinitely at tempera- duced is about one centimeter wide and three or 
tures up to about 200-C. When heated, it changes four centimeters long. Thickness may vary from 
to what is probably a transition crystalline phase at about one-tenth to several microns. However, the 
about 300Â°C thickness is not uniform, which limits the extent of 

tests that can be performed on the foil. Tests such 
A d i ~ s h  of structure as yield strength and tensile strength cannot be 

That the alloy is truly an~orphous has been shown 
with electron microscope photographs. The photo- form 
graphs, which have 
30 angstroms for metallurgical work, d 
any discrete crystals; the interatomic d 
volved in crystal formation make it unlike 
any could exist and not be seen. Also, electr 
x-ray diffraction pa 
croscope observatio 

The amorphous 
extreme example of the ound is possible. T 
ing; crystalline alloys \ 
also of ereat interest. 

i possibilities of rapid cool- 
vith unusual structures are 
Moreover, they are much - .  L. 

more likely to result from rapid cooling. Amorphoi 

bility of one meta 

that the unoriented atoms in the liq~ 
" frozen" in position. or are at least frozen into som 
unusualcrystal st1 
to force the molte 
tively cool surface very ,as< ("11 me oruer or a re 
thousandths of a second). The surf ace absorbs heat 

)f more than sev- 
-...n..n- I ,---..-- 

to achieie 
lie foil that 



provide important communications serv 
As an engineer your future could be important to us. 

You might be able to contribute to our c~nt inu ing  
leadership in the communications field Therefore, you 
should know something about us and hov/ we operate, 

Bell System engineers deal with modern probluos 
in  modem ways. They have at their command the 
latest in technology and equipment. 

An example is how c-omputtit pri.~!Jiall~s aid in 
providing telephone service for new communities. 

Engineers at Bell Telephone Laboratories have 
devised computer programs broad enough in scupe 
so that Bell System operating telephone companies 
can use them to engineer the required wide variety 
of telephone plant networks. 

As part of a continuing effort, programs have been 
designed to analyze communications needs of an 
area for determining the best plant network layout 
and switching office location. 

In general, the necessary data are collected and the 

engineer selecta a numbfci of alternative plans to be 
analyzed in detail by  a computer. His final decision is 
based primarily on an analysis of the computer output, 

The romputer supplies more significant data, and 
supplies i t  i r i u  h idatel, than laborious, manual cal- - 
culatir~n mett'ui'Ls. 1 ne enqineer is thus relieved of 
dull, t ime-cons i~~ r~ i~ iq  computation, and tie plans facili- 
ties w i th  increased contidenre-knowing that he is 
providing eitlcient and economical communications, 
tailored for a given area. 

You may well find a rewaidiiig career in the Bell 
System, where people f ind solutions to exciting 
problems, The Bell System companies are equal 
opportunity employers. Arrange for an on-campus 
interview through your Placement Office, or talk to 
a local Bell System company. 

American Telephone & Telegraph and Associated Companies 

In this hypothetical geographical area, communications could be supplied <*dh one large tele- This ? phone switching o f k e  and a network of cables (left), or 241th three smaller of ices arid a different Or this ? 
network (right). Many other combinations of offices and cable networks might be possible. 
This situation, although hypothetical, is typical of the complex telephone engineering prob- 
lems that are being solved with the aid of computer programs designed at Bell Laboratories. 



The Company's first engine, the Wasp, took 
to the air on May 5, 1926. Within a year the 
Wasp set its first world record and went on 
to smash existing recordsand set standards 
for both land and seaplanes for years to 
come, carrying airframes and pilots higher, 



Take a look at the above chart; then a good long look 
at Pratt & Whitney Aircraft-where technical careers 
offer exciting growth, continuing challenge, and lasting 
stability-where engineers and scientists are recog- 
nized as the major reason for the Company's con- 
tinued success. 

Engineers and scientists at Pratt & Whitney Aircraft 
are today exploring the ever-broadening avenues of 
energy conversion for every environment. . . all opening 
up new avenues of exploration in every field of aero- 
space, marine and industrial power application. The 
technical staff working on these programs, backed by 
Management's determination to provide the best and 

'most advanced facilities and scientific apparatus, has 
already given the Company a firm foothold in the cur- 
rent land, sea, air and space programs so vital to our 
country's future. The list of achievements amassed 
by our technical staff is a veritable list of firsts in the 
development of compact power plants, dating back to 
the first Wasp engine which lifted the United States 
to a position of world leadership in aviation. These 
engineering and scientific achievements have enabled 
the Company to 

ship in fields such as gas turbines, liquid hydrogen 
technology and fuel cells. 

Should you join us, you'll be assigned early responsi- 
bility. You'll find the spread of Pratt & Whitney Aircraft's 
programs requires virtually every technical talent. You'll 
find opportunities for professional growth further en- 
hanced by our Corporation-financed Graduate Educa- 
tion Program. Your degree can be a BS, MS or PhD in: 
MECHANICAL 0 AERONAUTICAL 0 ELECTRICAL CHEMICAL 
ENGINEERING 0 PHYSICS CHEMISTRY 0 METALLURGY 
0 CERAMICS MATHEMATICS ENGINEERING SCIENCE OR 
APPLIED MECHANICS. 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108. 

SPECIALISTS I N  POWER.. . POWER FOR PROPULSION-POWER 
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE 
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUS- 

obtain its current position of leader- TRIAL APPLICATIONS. 

u pratt & Wh itney R i rc raft D~vlsloN 

CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA An Equal Opportunity Employer, M 8 F 



Clark B. Millikan, professor of aeronautics and high-altitude airplanes, jet propulsion, and guided 
director of Caltech's Graduate Aeronautical Labo- missiles, Clark Millikan's scientific contributions be- 

perated for five major aircraft companies. 
is was one of the first uses of wind tunnels as a 

etailed engineering development tool for the de- 

effectiveness. The Caltech wind tunnels l~elped 
was changed in 1961 to director of the Gra 
Aeronautical Laboratories. He was a member 

1947, and had been chairman of the Institute's 

lopment of ~nnlti-e 



which grew out of the research in the aeronautics 
department at Caltech in the area of rockets and 
guided missiles. This work during World War I1 led 
to the establishment of the Jet Propulsion Labora- 
tory, the Aerojet-General Corporation, and to many 
other related activities in the modern guided missile 
and space industry. 

For his work for the Air Force, Army, and Navy 
in aeronautics and ballistic missiles during World 
War 11, he received the U.S. Presidential Medal for 
Merit and the British government's King's Medal 
for Service in the Cause of Freedom. 

He was a member of the Air Force Scientific Ad- 
visory Board, and also of the Scientific Advisory 
Committee of the Army Ballistic Research Labora- 
tory. He was an honorary fellow of the American 
Institute of Aeronautics, of which organization he 
was president in 1937, and was a fellow of the Royal 
Aeronautical Society of Great Britain, the Ameri- 
can Academy of Arts and Sciences, and the Amer- 
ican Physical Society. 

He was elected to the National Academy of Sci- 
ences in 1964 and was a founding member of its 
offspring, the National Academy of Engineering. 

In accordance with the wishes of the Millikan 
family, contributions to Caltech in memory of Dr. 
Millikan are being placed in a special fund to be 
known as the Clark B. Millikan Scholarship, to as- 
sist worthy students in their education. 

A memorial service for Clark Millikan was held in 
Beckman Auditorium on January 6. Some excerpts 
from the tributes to him on that occasion follow. 

THE SCIENTIST 
by William Zisch, President, Aerojet-General Corporation 

We are this afternoon memorializing a man of 
achievement, a man beloved among his colleagues, 
a man devoted to his family, a man dedicated to his 
country. 

Clark Blanchard Millikan did great honor to his 
father, also world renowned. To what greater 
achievement can one aspire? 

Seldom does the occasion occur where one has 
such an opportunity. Yes, but there is more-his 
constancy and loyal support of another of distinc- 
tion, the late Theodore von Karman. 

Clark's modesty could not conceal his name from 
being synonymous with GALCIT and all it means 
to each of us. His continuing encouragement and 
tireless efforts developed many of today's leaders in 
the field of aeronautics, rocketry, missiles, and space 
science, in industry and in the Armed Forces, in ad- 
dition to academic institutions. 

It is clear to me his life was guided and inspired 
by the principle: "What is excellent is enduring." 

Our country today benefits from the fact that the 
first college course in rocket propulsion in the Unit- 
ed States was taught by a man guided by the star of 
excellence. 

The breadth and depth of his interests, activities, 
and talents were not restricted to the laboratory 
alone. Thus his inspiration and leadership in his 
many associations were enhanced. He was sought 
after as a member of corporate boards of directors 
in industry. He chaired many important commit- 
tees dealing with the protection of our country. 
His vitality was limitless. His unselfish giving of 
himself was an inspiration. 

THE FRIEND 
ht/ Philip W. Pillsbury, Yale, 1924 

From Clark's favorite restaurant, Mory's in New 
Haven, at Yale, friends sent this message today: 

"Members of the Yale class of 1924 gathered here 
mourn deeply the death of our beloved classmate, 
Clark Millikan. We honor the unaffected greatness 
of mind, heart, and soul which brought him the 
highest professional distinction and the admiration 
and affection of all who knew him, regardless of 
age, culture, and nationality. We share with all you 
members of his family, colleagues, and friends 
poignant loss and profound pride in unforgettable 
memory ." 

Clark Millikan, we salute you. You have enriched 
the lives of every one of us with whom you have 
come in contact. You have taught us your principles 
of life: real wisdom, humor, affection, critical abil- 
ity, and judgment-a rich legacy to inherit. 

THE MAN 
by Lee A. DuBridge, President, Cultech 

Clark Millikan was a man of many talents and 
many interests. He was also possessed of unbound- 
ed energy which enabled him to enter into a 
multiplicity of activities with zeal and enthusiasm. 

Clark's distinguished father, Robert A. Millikan, 
the physicist, used to enjoy telling of an incident 
which took place about the end of World War 11. A 
stranger, on being introduced to Robert Millikan, 
exclaimed : 

"Oh, are you the Dr. Millikan?" 
Being used to such questions, Robert Millikan 

smiled modestly. But the stranger continued : 
" YOU are the great aeronautical engineer?" 
Dr. Millikan's smile became a proud grin. 
"Oh, no," said he, "that is my son." 
Clark was a famous aeronautical engineer. He de- 

voted a full 40 years of his life to the effective pur- 
suit of his beloved profession. He was honored all 
over the world for his many achievements. For most 
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men there would have been time and energy left 
for no other pursuits at all. 

But not so for Clark! 
He also found time to be a skilled musician, a 

sportsman, a scholar, a devoted teacher, a well- 
informed citizen active in many civic organizations, 
a leading light in many circles in Washington, a hus- 
band and father, a great and valued member of the 
Caltech faculty, and a fine companion and friend to 
many, many people. 

I first met Clark when I came to Caltech as a re- 
search fellow in 1926. He was then a graduate stu- 
dent in physics and mathematics, devoting a good 
share of his time to Professor Harry Bateman's 
courses in hydrodynamics and aerodynamics- 
courses generally regarded as the most demanding 
in time, energy, and in mathematical skill of any 
ever given at the Institute. But in them Clark was a 
bright star. 

He enjoyed, too, his studies and his personal 
friendships with such men as Richard Tolman, Paul 
Epstein, Eric Temple Bell, and later with a host of 
Caltech faculty members. Most of all, Clark be- 
came attached, after his arrival in 1928, to Theodore 
von Karrnan, with whom he worked intimately for 
over 20 years. 

Yet, even in those student days he found time for 
much besides study: for learning to fly (and taking 
his friends on some hair-raising stunt flights) ; for 
helping Albert Merrill build an airplane; for ex- 
tended trips into the desert which he loved; for 
playing tennis-and bridge and poker; for music; 
and for reading-reading-reading. 

Professor Clinton Judy, then professor of English, 
used to conduct a literary discussion group regular- 
ly at his home near the campus. Clark was one of the 
privileged few to be admitted to this select group. 
And he was one of the most active participants. 
Literature, both ancient and ultramodern, philoso- 
phy, history, the most abstruse ideas in economics 
and political science-all he discussed avidly and 
with deep perception. Such discussions were often 
continued through the week around the lunch table 
in the old faculty club. There I often listened with 
amazement to discussions far beyond my compre- 
hension. I was just a physicist, Clark was that, too- 
and an erudite scholar in many other fields besides. 

Music was one of his most intense lifelong loves. 
I do not know when Clark's musical activities be- 
gan. I do know he was a member of the Yale Glee 
Club, and he never lost his joy in singing. Many an 
informal party and Sunset Club outing which I 
have attended in recent years was enlivened by his 
fine singing-and there was no song that he did not 
know, no matter how many verses it contained. I 

22 

know, too, that when he was a graduate student he 
was already an accomplished pianist, and was still 
at that time taking piano lessons and playing at 
every opportunity. 

His athletic activities were always close to his 
heart, too. He was a star track man at Yale. He 
played tennis and badminton, was a sailing enthu- 
siast, and an inveterate swimmer. When the Cal- 
tech Alumni Swimming Pool was opened in 1954, 
he became its most faithful user, swimming for 
a half-hour before lunch every day, until he lat- 
er built his own swimming pool at his home. All 
of these activities-musical, sports, literary, travel 
-which he enjoyed as a student, he continued 
throughout his life. 

Clark will always be remembered primarily, of 
course, as a great scientist-engineer. He was hon- 
ored by election to the National Academy of Sci- 
ences and was a founding member of the National 
Academy of Engineering. He was adviser to the 
highest levels of government, a pioneer in aeronau- 
tics and in space, a founder and the guiding spirit 
for many years of the Caltech Jet Propulsion Labo- 
ratory and of the Aerojet Corporation, 

Yet, to most of us he will be remembered as a 
friend-congenial, gay, ebullient, untiring. If he had 
a fault, it was that he would never admit that he 
was tired or sick or needed a rest. Just last week, as 
he lay helplessly in his hospital bed, he muttered 
unhappily, "I guess I am just a lazy bum." 

Like all men, he had his tragedies, his disappoint- 
ments, his frustrations. But he knew that life was 
worth living-that jay came in work, in service, in 
friendship, in love. During recent months he must 
have known that the illness he suffered would never 
leave him. Had he spared himself, he might have 
lived a little longer. But that was not in his makeup. 
He would not even admit to his friends that any- 
thing was wrong. Life was to be lived, and it was to 
be lived intensely, devotedly, and with joy. He 
could not have tolerated being an invalid. 

He will be sorely missed in many circles-in the 
Sunset Club, at the Lost Angels' Camp in the Bo- 
hemian Grove, among his wide circle of friends. He 
will be missed greatly at Caltech where, for far 
longer than any other person, he participated in and 
guided the activities of one of the world's great 
aeronautical centers. His kindly wisdom will be 
missed on the campus and in many other quarters. 
Most of all, he will be missed by his own family, to 
whom our sympathies go in full measure. 

He will be missed-but not forgotten. His mem- 
ory will live forever in the hearts of his students, 
his colleagues, in the annals of the institution to 
which he devoted his life. 
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You can do something about it. 

You can join IBM. And help shape 
a better world. 
The key is IBM computers. They're 
helping medical researchers learn 
more about cancer and  factors 
associated with it. Helping educators 
develop new techniques for instructing 
culturally deprived children. Helping 
engineers plan flood-prevention 
programs. 
Computers are  helping to do a lot of 
good things for a lot of people. But 

computers are  only tools-they For more information or if you 
can't think. And that's where you come missed our interviewers, write to: 
in. In your hands, man's most daring Manager of college ~ ~ l ~ t i ~ ~ ~ ,  
dreams can make IBM Corporate Headquarters, Armonk, 
a better life for more people. New York 10504. IBM is a n  Equal 
If that sounds like a n  exciting Opportunity Employer. 
prospect, it's because it is. A career 
with IBM will give you both personal 
and professional fulfillment. 

Your placement officer can tell you 
about career opportunities with IBM. 
See him, too, for a n  appointment 
with our interviewers. Before you 
conquer new worlds, try your hand at 
reshaping the old one. 



Not if you apply facts as criteria in making your choice. 
And the facts that count are the "dimensions" of a com- 
pany. Where it's been . , . where it is today . . . and where 
i t s  going. 

Let's apply these measurements to Sikorsky Aircraft. First 
of all, we are an "engineer's" company. We earned that 
title during our early years of pioneering in a dynamic, 
young industry. Today, our trail-blazing assumes the form 
of the most advanced VTOL aircraft systems. Ultra- 
sophisticated vehicles . . . combining the challenging 
technologies of  the VTOL airframe and complex electronic 
systems to create the world's most versatile means of trans- 
portation. As for tomorrow? Steady, solid advancement i s  
a habit with us. And our programs for the exciting future 
ahead assure a most rewarding environment for young engi- 
neers who can keep pace with our growth. 

WHERE WOULD YOU FIT IN? In any number of de- 
manding areas. If you are an original thinker - an 

innovator -you'll be asked to take on tough, responsible 
assignments. And you would be working in small, interde- 
pendent groups with some of the most respected engineers 
in the aerospace industry . . . helping to solve problems in 
such fields as aerodynamics e human factors engineering 
Â automatic controls Ã structures engineering * weight pre- 
diction systems analysis e operations research e reliability/ 
maintainability engineering a autonavigation systems e 

y . . . among others. 

Are you our kind of engineer? Then the opportunity for 
individual recognition and growth is here . . . now. 

And profe,~sional go& can be further advanced through 
our corporation-financed Graduate Education Program 
available in many outstanding schools within the area. 

Please consult your College Placement Office for campus 
interview dates - or - for further information, write to 
Mr. Leo J. Shalvoy, Engineering Personnel. 



Our future is in your hands 
If you are graduating with outstanding scholastic achieve- 
ment in engineering or the physical sciences, we would 
like to talk with you about our future . . . and yours. 

Of particular interest are Masters' level candidates in 
the  fields of Electrical Engineering and Mechanical 
Engineering. 

A Sandia Recruiter will be on your campus 

February 2'3 

A BELL SYSTEM SUBSIDIARY / CONSIDERATION IS BASED ON QUALIFICATIONS, WITHOUT REGARD TO RACE. COLOR. CREED OR NATIONAL ORIGIN. 



onth 

Caltec 

Professor  Emei itus 

Roger F. Stantorl, professor of English, became 
professor emeritus this mouth after 40 years as a 
member of the Galtech facn1t!. 

Dr. Stanton came to the Institute in 1925 as an 
instnickor in English aftci ieceif ing degrees from 
Colgate University and Priiiceton. He returned to 
Princeton in 1929 to get his PhD and resumed 
teaching at Caltech in 1931. 

From 1949 to 1963 Dr. Stantori served as director 
of Institute libraries. Although the appointment 
was originally "just for a year,' his extended service 
as director involved him deeply in plans for the 
new H .  A. Millikan Memorial Library, to which he 
gave much time and stnd?. 

D r .  Stantor~s love of music and the theater has 
~ e e n  ex-pressc-d in numerous contributions to Gal- 

tech and the corrinninit>. For many years he w a s  
co-director of Caltech undergraduate plays, an ac- 
tor at the Pasadena Community Playhouse, and n 
menher of the hoard of directors of the C,olemai\ 
f lhaniber Music 

"Roger Stanton, in his fort? years' service on the 
Caltech f a r u l ~ . "  says Erilletk Sniith, chairman of 
thp hiirnaitities division, "has exhibited the tersii- 
ti1ity and the grace under pressure which the h i -  

rnanists of flip Renaissance recomrnc-nded as the 
highest virtues. As a teacher and counsellor of stu- 
dents. as administrator of student loans, as director 
of Institute libraries, he has made valuable contri- 
butior~s to many different areas of Caltech educa- 
tion. His colleagues in the humanities division will 
miss his daily presence in Dabne\. but congratulate 
him on his well-earned leisuie and his distinction 
:is Prof~sso~ Emeritus.'~ 
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The Dici&iion of the Humanities und Social ,S'ri- 
( < I K ~ I ?  became the official title of the dhision of 
humanities on January 10 when Caltec11's hoard 
of trustees approved the name change voted b?- 
the facult) at their December 6 meeting. 

The dh ision, which is offering undergraduate de- 
grees this year for the first time in the Institutes 
7 1-! ear histor), l>ri)l~o~ed the new u a ~ u e  in ordri 
to more accm-ately describe the fields it covers. 

Mas Delbruck, C;altech professor of biology, re- 
ceived an honorary doctorate Iron] the U ~ I I \  ersi t! 
of ( h ) j ~ ~ ~ ~ l ~ i ~ g e i ~  on November 25 at the rommenio- 
ration of Neils Bolir's 80th birthday anniversary. 
Four other found <tssociates of Dr. Bohr were hon- 
ored at the ceremonies. 

Dr. Delbriick's citation acknowledged 'the great 
significance your researches have had for the de- 
velopment of modem virology," and the "new and 
deeper meaning to virus research, first and foremost 
through the developn~ent of precise quantitative 
methods." 

A photograph ot the occasion (below) was ob- 
tained 1)) Morens Westergaard, Gosney Research 
Fellow in Biology at Caltech last year and now at 
the Carkberg Laboratory in Copenhagen. It  was 
sent to Dr. Delbruck with the following caption: 

'Professor Max Delbrnck of Caltech, known as 

a staunch anti-roj alist, yesterda} refused to shake 
hands with His Majesty King Frederik the Ninth of 
Denmark at a reception at the Copenhagen Uni- 
\ ersitj . The distinguisl~ed scholar ostentatiously 
kept both hands behind his back, ignoring the 
friendly, outstretched hand of the king. Embarrass- 
ment and sadness are reflected in the faces of Pro- 
fessors Heisenberg and Rosenfeld standing nearby ." 

The Caltech faculty honored its newest Nobel 
Prizewinner on January 7 with a dinner at the 
Athenaeum. Richard P. Feynman, Richard Chace 
Tolman Professor of Theoretical Physics at Caltech, 
who was co-winner of the 1965 prize in physics, had 
just returned from Sweden, where he received the 
award at ceremonies on December 10. At the facul- 
ty dinner he regaled his Caltech colleagues with 
an account of the perils and protocol that come 
along with a Nobel award. 

Earthquake S tudy  

An extensive program of earthquake research, 
costing an estimated $137 million for a 10-year 
period, has been proposed by a panel of 14 promi- 
nen t earth scientists. 

The ad hoc committee, organized at the request 
of President Johnson by the Office of Science and 
Technology following the Alaskan quake of 1964, 
includes among its members George W. Housner, 
Caltech professor of civil engineering and applied 

continued on page 30 
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We're sending some of our re resentativ 001 
They won't be matriculating but The NASA Gemini has set new re- 
they'll be studying ways to have cords in space. laying the ground- 
some lengthy talks with you. work for exploration of the moon and 

Their assignment is to search out it is being readied for new assign- 
graduates who have the talent and ments with the Air Force. 
imagination to handle sophisticated If ihese projects skr 
assignments and the determination your imagination in good 
to do a job better than most. company.. . the top scientific and en- 

The vitality of McDonnell is ap- gineermg talents in the nation. 
parent by the headline-making 
strides it has taken in spacecraft, air- For more information see your 
craft, electronics and automation. College Placement Office 

MCDONNELL. 
P.O. Box 516, St. Louis, Missouri 63166 

A PLANS FOR PROGRESS COMPANY AND 
AN EQUAL OPPORTUNITY EMPLOYER 
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The Month at  Caltech . . . continued 

mechanics, and Hugo Benioff, professor of seismol- 
ogy, emeritus. The panel is headed by Frank Press 
of MIT, former director of Caltech's Seismological 
Laboratory. 

Their report, which offers hope of predicting ma- 
jor earthquakes hours, days, or weeks in advance of 
their occurrences, and of greatly reducing casual- 
ties and property damage, is a detailed scientific 
plan calling for: 

1. Extensive geological and geophysical surveys 
of fault zones. 

2. Laboratory and theoretical studies of mecha- 
nisms of fracture and creep of rocks under realistic 
pressures and temperatures. 

3. Research in prediction theory as applied to 
geophysical phenomena. 

4. Augmented research in earthquake engineer- 
ing. 

5. The development, installation, and operation 
of new instruments for monitoring earthquake 
faults. Clusters of these instruments, some to be 
placed in holes 10,000 feet deep and located along 
maior fault systems in the California-Nevada area 
and in Alaska, will register stresses, strains, and tilts 
in earth strata, and changes in gravitational, elec- 
trical and magnetic fields. 

The projected program is now being studied by 
various government agencies - the Army Engi- 
neers, the Geological Survey, the Coast and Geo- 
detic Survey, the new Environmental Science 
Service ~drninistration, and the National Science 
Foundation. 

Earthquake Engineering 

George Housner is chairman of another earth- 
quake study group - The Committee on Earth- 
quake Engineering Research - of 12 distinguished 
U.S. engineers chosen by the National Academy of 
Engineering to make a year's study and report on 
earthquake engineering research. Other Caltech 
members are Donald E. Hudson, professor of me- 
chanical engineering and applied mechanics, and 
Ronald F. Scott, associate professor of civilengi- 
neering. Formed in reaction to the costly 1964 
earthquakes in Alaska and Niigata, Japan (dam- 
ages $350 million and $1 billion), the committee 
has been asked to report on the present state of 
knowledge on the subject, to propose a 10-year re- 
search program, and to make specific recommenda- 
tions for methods of furthering the development 
and dissemination of knowledge in the field. 

the nervous sys- 
by Caltech and 

Conference on Invertebrates 

An international conference on 
terns of invertebrates, sponsored - 
the National Institutes of Health, was held on cam- 
pus January 10-12. More than 30 world authorities 
on the subject attended the sessions. 

C.A.G. Wiersma, Caltech professor of biology, 
who was organizer of the conference, said the ses- 
sions were planned to stress the necessity of study- 
ing invertebrate nervous systems at all levels of 
development and complexity, not only to obtain 
insight into how they function, but also to explore 
the value of such studies in learning more about the 
nervous systems of mammals. 

Fif ty  Years at Caltech 

The 50th anniversary of the Caltech YMCA will 
be celebrated on February 25 in Beckman Audi- 
torium. The program includes songs by the Caltech 
Glee Club; an illustrated history of the Caltech Y 
by its executive secretary, Wes Hershey; a dra- 
matic musical by Kent Clark, professor of English; 
and a talk by President DuBridge. 

Staff Changes 

Ivan F. Betts, who has served as assistant treas- 
urer of Caltech since 1962, has been elected treas- 
urer of the Institute by the board of trustees. He will 
continue to be responsible for the administration of 
Caltech's investment properties and for trust and 
estate property matters. 

Lee Stockford, sales administrator and instructor 
in employment psychology, is the newly appointed 
assistant director of management development at 
Caltech's Industrial Relations Center. Stockford has 
taught at the University of Southern California, Oc- 
cidental College, Los Angeles State College, and 
San Francisco State College. He also has served as 
corporate industrial relations advisor for the Lock- 
heed Aircraft Corporation. 

Ethel H. Rogers, administrative assistant to the 
director of physical plant operations and Caltech's 
longest employed non-academic staff member, re- 
tired this month after 36 years with the Institute. 
Mrs. Rogers was secretary to William B. Munro of 
the humanities division when she first came to 
Caltech in 1929. She also was the first secretary of 
the Caltech Management Club' 
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We're helping NASA find the answer as well as probing 

'vital questions of the here and now. Our major programs 

include LEM inertial guidance system, LEM descent 

engine, Gemini and Apollo mission analysis, OGO satel- 

lites, advanced ballistic missile studies, underwater 

defense systems, Pioneer interplanetary spacecraft, com- 

munications satellites, advanced space probes, Vela 

nuclear detection satellites, Mars mission studies, telem- 

etry, tracking and control systems, Apollo application 

studies, advanced propulsion systems, and electronic 

warfare systems. 

life after earth? 
These create openings in Inertial Guidance and Control 

Systems; Mission, Trajectory and Guidance Analysis; 

Semiconductor Applications; Radar and Sonar Systems; 

Communications and Telemetry; Experimental Me- 

chanics; Dynamics and Structures Analysis; Aerophysics; 

Re-entry Systems; Spacecraft Heat Transfer; Space Pro- 

pulsion Systems; Microelectronics; and Systems 

Research, Development and Analysis. Why not write us. 

TRW Professional Placement, One Space Park, Dept. 

00-0, Redondo Beach, California. TRW is an equal 

opportunity employer, male and female. 



THE A R M Y  C O R P S  O F  ENGINEERS 

offers you a challenging civilian career with: 

The world's foremost and largest engineering organiza- 
tion in the construction field, pioneering new and advanced 
engineering practices and concepts 

An organization whose work embraces virtually the 
entire range of modern engineering in the construction field. 
Projects include research into basic science, engineering investi- 
gations and regional planning; design, construction, operations, 
maintenance, and management of hydro-electric power dams. 
flood control facilities, harbors and navigable streams; design, 
construction and maintenance of family housing, runways, 
hangars, roadways, hospitals, and nuclear power installations; 
and construction of intercontinental ballistic missile and space 
launching sites. In addition are the allied fields of cartography, 
geodesy, mathematics, and engineer intelligence. 

An organization that recognizes each engineer as an 
individual, providing well-rounded career development programs 
wi th on-the-job training; courses at government expense in 
colleges, universities, and seminars as necessary to  assure steady 
progression to top professional and managerial levels; encourage- 
ment and assistance in attaining professional registration and 
recognition; and an opportunity to win national and international 
awards. 

An organization wi th offices and projects in nearly every 
one of the 50 States and in many foreign countries that 
encourages employees to further their development by accepting 
new and challenging assignments. 

An organization which provides excellent rates of pay 
with liberal fringe benefits, including generous retirement annuity 
complete health and life insurance coverage, paid vacation leave, 
military training leave wi th pay, generous sick leave, and special 
pay awards for outstanding performance and suggestions that 
improve operating efficiency 

If you're thinking this is all too good to be true. you're 
wrong1 All of the above is available to you in a civilian engineer 
career with the U S Army Corps of Engineers If you are inter- 
ested, you can get further information from the Chief of Engi- 
neers. Department of the Army, Washington, D C 2031 5 

WRITE FOR A N  ILLUSTRATED 

EQUAL OPPORTUNITY EMPLOYER 

BROCHURE "YOUR CAREER." 



Ready to  debut as a 

practicing engineer? 

See how LTV can help 

find the field you're 

cut out for. Your 

whole career benefits 

with the right job 

LTV recognizes the 

young engineer from 

the start. Besides 

the satisfaction of 

working on top-priority 

projects, you'll be 

given the opportunity 

t o  work toward 

advanced degrees 

through company- 

sponsored programs. 

An engineer who's at home in  several specialties is a man . 
in demand. LTV's cross-training dnd multiple projects . 
produce well-rounded candidates tor top-level positions. . 

Ub^D 
ask us 
Some 
ques610n5? 

We're ready t o  (Â£ talk, engineers - about 

question you a s k . ~ r a i n i n ~  programs. Research 

facilities. Company sales. Current 

projects and plans for the future. And you. 

I f  you're looking for a career of exciting growth and accomplishment, 
you're also looking for a company with the same qualities. Here a t  LTV 
Aerospace Corporation, young engineers and the company are growing 
in the fields of aircraft, missiles, space, surface vehicles and range 
services. Assignments are diversified, too. They include such areas as: 
aerodynamics avionics and instrumentation dynamics systems 
design propulsion stress analysis communications design tech- 
nical administration . . . and others. 

For complete information about a career with LTV, arrange an 
interview with our representative when we visit your campus. Consult 
your Placement Office for interview date or write College Relations 
Office, LTV Aerospace Corporation, P. 0. Box 5907, Dallas, Texas 75222. 
LTV Aerospace Corporation is an equal opportunity employer. 

'7-V 
AEROSPACE 

CORPORAT/ON 
A S U W S I O I A R V  OF L I N G - T E M C O -  V O U O U ~  INC: 

DIVISIONS: LTV ASTRONAUTICS LTV MICHIGAN 0 LTV RANGE 
SYSTEMS LTV VOUGHT AERONAUTICS KENTRON HAWAII, LTD. 



Personals 
1922 

HOWARD G. VESPER, vice president 
of the Standard Oil Company of Cali- 
fornia and a member of Caltech's board 
of trustees, has been appointed by Presi- 
dent Johnson to the general advisory 
committee for the AEC. 

1927 
HALLAM E. MENDENHALL, PhD, re- 
tired from the Bell Telephone Laborato- 
ries last April after 36 years of service 
with the Bell System. He was executive 
assistant to the assistant vice president in 
charge of university relations. Menden- 
hall joined Bell in 1928 and for 22 years 
specialized in research and development 
of vacuum tubes. After 1950 he was con- 
cerned with the Laboratories' educational 
programs. He and his wife, Elizabeth, live 
in Summit, N.J. A daughter Althea (wife 
of KENNETH M. HATCH, MS '53) 
lives in Florence, Oregon; a daughter Mrs. 
Harry G. Spencer is in Winchester, Ore- 
gon; and his son, Edward, is in Houston. 

1929 
V. LYMAN HOLDAWAY, MS '30, re- 

cently celebrated his 35th year of service 
with the Bell Telephone Laboratories. He 
is currently an engineer in the company's 
optical device department in Murray Hill, 
N.J., and is a member of a group engaged 
in development of gas lasers. In his early 
years with Bell, Holdaway worked on the 
development of electron tubes for radio 
transmitters and public address systems. 
Later he was concerned with cold cathode 
tubes for telephone plants, and more re- 
cently with gas tubes for the protection 
of repeatered submarine cable systems. 

1930 
TORN S. MURRAY has been elected prcs- 
;dent of the Standard Felt Division of the 
Victoreen Instrument Co. in Alhambra. 
Murray joined Standard Felt in 1934 as 
a chemist. When the firm was acquired 
by Victoreen in 1959, he  became execu- 
tive vice president and general manager 
of Standard Felt. In 1964 he was named 
vice president and a director of Victoreen. 

1932 
SAMUEL A. GUIBERSON writes that he 
has been an independent oil operator since 
selling The Guiberson Corp. to Dresser 
Industries several years ago. His headquar- 
ters are in Dallas, Texas, but he is current- 
ly working in Taft, Calif. 

1938 
MUNSON W. DOWD, MS '46, took part 
in ceremonies dedicating a memorial li- 
brary to his father, the late MUNSON J. 
DOWD '18, at the Imperial Irrigation 
District's new headquarters in El Centro, 
Calif., on Oct. 12. Munson presented a 
picture of his father to the IID and made 
a speech of thanks for the commendatory 
resolution voted by the Assembly of the 
State of California on February 10, 1965, 
honoring his father's service to the people 
of Imperial Valley and California. Copies 
of the resolution were presented to mem- 
hers of the family at the ceremonies by 
Assemblyman Victor V. Veysey '36. Mun- 
son J., who died just 12 days after the reso- 
lution was passed ( E b S ,  March 1965). 
was a pioneering engineer for the IID. 
His books and papers were presented to 
the new memorial library by his wife, 
Neva White Dowd, as a contribution to 
the historical records of irrigation. 

JOHN K. MINASIAN, MS '44, consult- 
ing structural engineer with an office in 
Pasadena, is currently acting assistant 
chairman of the engineering division of 
California State College at  Los Angeles, 
and vice president of the State of Califor- 
nia Board of Registration for Civil and 
Professional Engineers. Minasian, who has 
specialized in tower construction for 15 

DROP IT IN THE NEAREST MAIL BOX 
(WITH YOUR CHECK, OF COURSE) 

CALTECH ALUMNI FUND 
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Opportunities at Hughes for EE's- Physicists-Scientists. 

from the ocean floor to the moon ... and beyond - 
ughes sphere of activity extends from t B.S., M.S. and Ph.D. Candidates 
the sea.. . includes advanced studies, res AMPUS INTERVIEWS 
n on projects such as: @ SURVEYOR- ebruary 17 and 18, 1966 
r chemical and visual analysis of the moo 
bit C ~ m m u f l i ~ a t i ~ f l ~  Satellite)-provides w eamaboutopportunit iesatHushes,  ur educational programs, and the extra 
tellites; @ F-111B PHOENIX Missile Syste e f i t s  Southern Caiifornia iivinq offers. 

r additional informetion and iitereture, 
"It Your College Placement Director. 

r. W. K, Walker 
search Laboratories 

1 

ITIZENSHIP REQUIRED 
I ~pportunity employer. 



. . .  Personals continued 

years, has been involved in the design of 
80 towers, including the Space Needle 
in Seattle, launch towers for Atlas and 
Saturn missiles at Cape Kennedy, two 
television towers on Mt. Wilson, and res- 
toration of the twin towers at the Santa 
Barbara Mission. 

1948 
EDWARD A. NORTH has been named 
computer operations supervisor of S.C. 
Johnson & Son, Inc. of Racine, Wis. He 
has been with the company since 1948 
and has been programming supervisor for 
the last several years. 

1953 
SHELDON RUBIN, MS '54, PhD '56 
has been appointed senior staff engineer 

for the engineering sciences subdivision 
of the Aerospace Corporation's applied 
mechanics division in El Segnnclo. The di- 
vision provides specialised assistance to a 
broad range of cornpan> programs inclnd- 
ins Gemini launch vehicles Titan 111, iind 
defense coriinninication'i satellites. Rubin 
joined Aerospace in 1962 as a member of 
the dynamics section of the solid mechari- 
ics department, and was manager of its 
advanced studies section just prior to his 
new appointment. 

1956 
JAN L. ARPS has been elected president 
of the G.E.M. Corporation of Dallas, a 
subsidiary of D. R. McCord and Associ- 
ates, Inc., which provides management 
and financial assistance to new, small, 
technically-oriented companies. He is al- 
so president of the Arps Corporation, a 
patent holding company in Dallas 

ALUMNI EVENTS I 
The Caltech Glee Club, making an Eastern tour, 

will be in New York and New Jersey March 20-27. 

Details in February EhS.  

PLACEMENT ASSISTANCE 
TO CALTECH ALUMNI 

There are two ways in which the Placement 
Service may be of assistance to you: 

(1) To help you seek new employment or a 
change of employment. 

( 2 )  To inform you when outstanding oppor- 
tunities arise. 

This service is provided to Alumni by the Insti- 
tute. A fee or charge is not involved. 
If you wish to avail yourself of this service, fill 
in and mail the following form: 

To: Caltech Alumni Placement Service 
California Institute of Technology 
Pasadena, California 911 09 

Please send me: 
[Ã‘ An Application for Placement Assistance 
[Ã‘ A form to report my field and operation so 

that I may be notified of any outstanding 
opportunities. 

.... ............................................ Name Degree ( s ) 

Address ............................................ Year ( s ) ........ 

1957 
FRANK BORMAN, MS, rc cently returned 
from a two-week, all-expense-paid, round- 
the-world flight. Bonnan is a lieutenant 
colonel in the U.S. Air Ferry. 

1959 
ROBERT ROY BLANDFORD, PhD '64, 
was married to Mary Jane Corbett on De- 
cember 18, at the Church of St. Thomas 
More in New York City. Bob is with the 
department of meteorology and ocean- 
ography at New York University. 

1961 
WILLIAM C. RIPKA has completed re- 
quirements for his PhD in organic cliern- 
istry at the University of Illinois in Ur- 
bana and has joined the research staff of 
the Du Font Company's central research 
department at the experimental station 
near Wilmington, Del. 

ALUMNI ASSOCIATION OFFICERS AN'D DIRECTORS 

PRESIDENT SECRETARY 
Richard P. Schuster, Jr., '46 Donald S.  Clark, "29 
VICE PRESIDENT TREASURER 
Sidney K. Gaily, '41 John R. Fee, '51 

James L. Adams '55 
Theodore C. combs, '27 
Robert W. Lynam, '54 
John L. Mason, '47 

John T. McGraw, '38 
Paul D. Saltman, 49 

Frederic T Selleck, '49 
Patrick J Fmio, '53 

ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 
President Bruno H Piloz '44 

75 Echo Lane Larchmont, N Y 
Vice-president Willis A Bussard '44 

Appleby Dnve,  RFD l ,  Box 78B, Bedford N Y 10506 
Secretary-Treasurer Harry J Moore, Jr 48 

Old Orchard Road, Armonk, N Y 10504 

BOSTON CHAPTER 
President Francis Morse, 40 

16 Reservoir Rd , Wayland, Mass 
Vice-President Theodore G. Johnson, '57 

Blueberry Hill Rd., Sudbury, Mass 
Secretary-Treasurer Thomas C. Stockebrand, '53 

55 Summer St , West Acton, Mass 01780 

WASHINGTON, D.C. CHAPTER 
Chairman Willard H Hanger '43 

A720 Sedqwicl- St V W Washington D C 

CHICAGO CHAPTER 
President Laurence H Nobles, 49 

Dept of Geology, Northwestern Univ., Evcmston 111 
Vice-president Philip E Smith, 39 

Eastrnan Kodak Co , 1712 Prairie Ave , Chicago, '1' 

SAN FRANCISCO CHAPTER 
President E d v  m P Schlinger '52 

G E Vallecitos Atomic Lab , Plaawrito- Calif 
Vice-President Dallas L Peck 51 

U.S Geological Survey, Men10 Park, Calif. 
Secretary-Treasurer Thoma- G Tau%d 

Lawrence Rad~ation Lab , Univ. of CaIif., Berkelev. FaIff? 
Meetings: 15th Floor, Engineers' Club, 206 Sansome St , 

Son Francisco 
Informal luncheons every Thursday a t  11 45 A M, 
Contact Mr. Farrar, EX 9-5277, on Thursday morning 
for reservations. 

SACRAMENTO CHAPTER 
President H a m s  K Mauzv '30 

2551 Carson Way, Sacramento, Calif. 95821 
Vice-president Frederick 1 Groat, '24 

877 - 53rd St , Sacramento, Calif 95819 
Secretary-Treasurer William D P Ie '49 

3920 Dunster Way, Sacramento, ca l i f  95825 
Meetings University Club, 1319 K ' S t  

Luncheon first F - d a y  of each month at noon 
V~sitiny alumni co'-d?ally imi i fd  -no reservcrhonh 

Engineering and Science 



wants two kinds of mechanical engineer 
1. burning with ambition to reach manager's status 
as soon as possible 

College grade-point average on the high side in 
technical subjects 

Secretly admitted to self at certain point in undergraduate career 
that the scholar's way of life is for other people but 'iiiuirt enough 
to  have kept vcret  from the profe i io t~  H/IO ale ,  after all, scholar's 
Diploma in, secret out. 

Seeks prosperous, highly diversified employer 

Competitive personality who wants to play or1 a strong, long- 
lasting team in the big leagues 

Unafraid of choices and changes 

With a mechanical engineering hackgt~nmd, we might find him 
adept at keeping a troupe of welders happy on a new petro- 
chemical project, or designina a new tvpe of machine for the 
lithographic industry, or organizing a small l'tser-manufacturing 
department, or operating a large magnetic tape plant, or profit- 
ably piloting one of the world s major industrial corporations. 

2. able to hold a manager's job in time but sure he 
wouldn't like it 

0 College grade-point average on the high side in 
technical subjects 

Why not? The subjects were intrinsically interesting, and most 
of the professors proved to have a clear understanding of them. 

Seeks prosperous, highly diversified employer 

To practice niotlern mechanical engineering -this is not 1936- 
one needs scope, contacts. and resources 

0 Unafraid of choices and changes 

With a mechanical engineering background, he might choose to 
take a high leap over the interdisciplinary wall into solid state 
physics, pull some excessively generalized equations out of a 
journiil that others on the circulation list quickly glance at and 
pass along Six months later he may have a new composition of 
matter on board a ship bucking the solar wind to Mars. 

What i s  said here about mechanical engineers is equally applicable to chemical 

engineers and electrical engineers. Our expansion rate now demands technical 

people who, at the one extreme, are still fresh from the classroom with its 

benefits and, at the other, have had ten years of practice in their professions and 

are now ready to select a lifetime employer. We offer a choice of three communi- 

ties: Rochester, N. Y., Kingsport, Tenn., and Longview, Tex. We earnestly 

solicit serious and honest self-descriptions addressed to: 

EASTM 
Business and Technical Personnel Department/Rochester, 

An equal opportunity employer. 



ONE RESULT of product innovation is G E ' s  modern manufacturing facility in Brockport, N. Y. 

OUTPUT VOLTAGES from nickel-cadmium cells PRODUCT RELIABILITY of electric slicing knife PRICE AND DELIVERY information on nickel 
are examined by engineer John Bliven, BSEE, components is the responsibility of Mike Rey- cadmium batteries is supplied by Bob Cook, 
Union College 63 on assignment at G.E.'s nolds, BSME, New Mexico State, a recent BSME, Univ. of Florida '65 on a Technical 
Battery Business Section. Manufacturing Training Program graduate. Marketing Program assignment in Gainesville. 

A PREVIEW OF YOUR CAREER AT  GENERAL ELECTRIC: 

At our Brockport, N. Y., plant, the new business of manu- enthusiasms of experts i n  more than 120 product depart- 
facturing cordless slicing knives is rush. So is that of the ments-in engineering, manufacturing and technical market- 
rechargeable-battery supplier, our two-year-old plant at ing. To define your career interest at General Electric, talk 
Gainesville, Fla., which has just doubled i ts working area. with your placement officer, or write us now. Section 699-15, 
Its sealed, nickel-cadmium batteries, in  hundreds of shapes, Schenectady, N. Y. An Equal Opportunity Employer. 
sizes and ratings, are meeting growing customer demands 
in  the consumer, defense, and aerospace industries-with 
applications from power tools to satellites. At General Elec- 
tric, new ventures are a way of life. I n  both their formative 
and growth stages, these ventures call on the skills and 


