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GO WESTING 
YOUNG MAN 

HOUSE, 
1 Where a world-full . of projects abound 

There was once a college senior named A! Addin who 
yearned for his place in the sun. 

However, at graduatioh time so many companies offered 
him a job, Al didn't know which one to accept. 

Then he met a Mr Greeley, the recruiter from Westing- 
house Mr. Greeley was a kindly man with a warm smile 
He described to Al how at Westinghouse young men have 
their choice of six operating groups' and work in friendly, 
tight-knit little teams on the world's most exciting projects 

' G o  Westinghous;!, young man," Mr. Greeley urged. 
And A! Addin did He wanted to be part of Westinghouse 

efforts to help the nation rebuild cities, so he joined the 
corporation's Construction Group -supplier of the World's 
widest range of products for the construction market 

One day, while Al was polishing a Westinghouse I 
a Jeanie appeared This pretty, warmhearted, intell 
Jeanie was an engineer with the Elevator Division. (Worn 
are welcome at Westinghouse, an equal opportunity e 
plover) As the daughter of one of the richest men in Ame 
ica, Jeanie was in a position to grant Al Addin three wishe 

Al's first wish - to  help Westinghouse build a municip 
complex of apartments, offices, stores and parks within an 
estabhshed metropolitan area 

Al's conti out on to the proeel  was lo help develop o 
com~uter ized environmental analysis techniaue - an in- 

enious system for precalculating the heating and coolsn 
eeds of all the buildings in the complex Grateful arch 

d A l  the year's mos 
Iculating supplie 

1's second wish 

Transportation for the new project would consist not 
only of a remote-controlled mass transit system, taking 
commuters to and from their places of business . . . but 
it would also include sophisticated elevator and electric 
stairway systems to be installed within the project's ter- 
minal and living areas 

Al's third and last wish- to marry Jeanie. 

on the condition that he let her join h i  
ajor projects and urban systems ass 

estinghouse throughout the worl 
I Addin agreed . . . and they lived happily ever 
RAL: All vour wishes for a prosperous caree 

granted if you join Weslinghouse, where awa'ling you are 
chal cngcs hard .work, ouiidmg clock ea-cation, trave , 

, even romance 

ghouse who will be visiting your campus during tne nex 
w weeks or write L. H Noggle, Westinghouse Educa 
I Center, Pittsburgh Penns Ivania 1522 



ot on details. You e 
h integrity, precision 
.~%"tl , ,  ,lQ V",, ,,,Dm, ; 

S. BLICKMAN IN 
10C Giegoiy Ave., 

0 Send safety enclosure cat& 



Rack up paper clip after paper clip. As you enjoy 
the painful search for new ideas. 
To what end? The satisfaction of getting involved in  
a company already deeply involved in the world 
and its people. 
Our Farm Centers help boost productivity at home 
and feed the world abroad. Our petroleum products 
are prime movers on earth, in the stratosphere, 
in the ionosphere. Our Total Energy applications 
provide economical power, heat, and light to 
more and more people. 
The world-wide demand for new products and 
applications is constantly accelerating. We're 
meeting it with new answers to old questions 
and unique solutions for unique problems. 
We need your answers, your solutions. I n  
Research and Development, or Manufac- 
turing, or Marketing, or Administration. 
And we'll give you the time, the stimulation, 
the opportunity you need. 
And we don't skimp on paper clips. 

An equal opportunity employer. 
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COVER 
Caltech biologists William Wood and 
Robert Edgar have been accumulat- 
ing detailed knowledge about how 
a complicated virus known as T4 
builds itself. In the process they have 
figured out a way to isolate various 
 arts of the virus and then put them - 

together in vitro (in an artificial environment) to form the 
finished. active virus. A report of their work, "How to 
Build a Virus," is on pages 14-16. 
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I've worke hard for success 
but I've never been a slave to my job - - 

"I'm the kind of guy past six yearsÃ‘an is a member 
independent. That's wl company's Inner Circle, the cx- 
t o  the insurance busing-,, n̂  a J.vLH-,-, uuiic i ucip i-nciu XI u p  it suirauic pian ~ i u i v c  group of those who place $2 
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ments across the country. I'& atte act a with $3 billion in assets If you're iook- 
devote hours each week to servi okeL tnJuui .ii.i..,i.. I.ALIU. they ing for the kind of freedom in your 
bishop in the Mormon church. ay have on hand " career Mr. Thorkelson has found m his, 

e for the Santa Ana Junior Cham Tom Thorkelson is a 19 onal letter to Charles H. 
f Commerce and our local Bovs' Clu graduate of the Univers resident.MassMutual,Sptini;- 

to teach an insurance course ernCalifornia who has bein a M field, Massachuset 
nta Ana College I 'm not a s Mutual agent for seven years Heear 
v job in any sense of the war the Chartered Life Underwriter D e  
i t  don't ge tme wrong When1 nation from the American College 
ork hard. I nrefer to see c ie Life Underwriters dunne his first thre 



Ready for engineering growth? 
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Interested? Fill in the coupon. We'll send y 
the facts about AiResearch, and let you kno 
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JOIN 

Right now, hundreds of engineers, chem- 
ists, and physicists are exploringtheir own 
ideas at NCR. We encourage them because 
we consider idea-people as the backbone of 
technological advancement in our field of 
total business system development. 
And it works. Business Management maga- 
zine, in its list of "emerging ideas of 
1966," credits NCRwith two out of seven: 
pioneering in laser technology for record- 
ing data, and development of our new PCMI 
microfilm storage system. 
Whether you're a seasoned pro, or an 
ambitious self-starter, and whatever your 
degree, if the excitement and satisfaction 
of start-to-finish idea development appeal 
to you, you'll go far with NCR. And so will 
your ideas. 
Here's a good idea to start with: write to 
T. F. Wade, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 
An Equal Opportunity Employer. 

I I I 
THE NATIONAL CASH REGISTER CO. @ 



Now she's a nurse... for real...at General Motors. 

There was a big difference be 
tween playing nurse and Wilma 
Marsh's first day as a nurse's 
aide at St. Joseph's Hospital in 
Flint, Michigan. When ordered to 
givea patici t  a bti?". she f i  ~ i e o .  
Coning oui of it. W Ima tiea*c! vie 
doctor'sremark "Thiskid isnever 
going to make it as a nurse," 

That's when she made up her Her work is providing on-the- 
mind. "Wilma wit1 make it!" spot nursing service to employes 

That was some 12 years ago, with medical problems. Like all 
and Wilma has been in nursing GM nurses, Wilma works under 
ever since. Upongraduation from a doctor's guidance. She is well 
St. Joseph's she worked there trained,capable, experienced and 
for about 10 years. Now she's dedicated to her profession. 
a full-time nurse at one of the Nurses like Wilma Marsh ar 
Buick plant's 12 medical stations. very special people at GM. 

is people making better things for you. 
"ARK 0 5"LF ,C"CE 



chemical or mechanical engineering, physics, marketing 
or accounting-you're our man 
Why Celanese? You'll be wor pany that's grow- 
ing fast-and "plans" to ke . 1965 sales rose 
more than 25% to about $900 million. Our future "planned" 
growth depends on our ability to attract top-notch people 
who have the drive and desire to aim for that second billion. 
What makes you tick? Responsibility. Authority. Profes- 
sional Recognition. Financial Reward. We know of no other 

environment, i t shou ld .~ iscuss  us with your faculty an; 
Placement Office now, then plan to see our representative 
when he is on your campus-regardless of 



A distinguished educator examines the past and present responsibilities 

of higher education and thoughtfully answers the question: 

by Rosemary Park 

"Whose University?" is an old and recurrent 
question which arises when the power structure of 
society changes or when religious and philosophical 
viewpoints shift. No one today would wish to deny 
that ours is a changing society in all its aspects. 
Therefore, the university's relation to society-in- 
deed, the very structure of the university itself- 
may demand some re-examination. 

A few brief historical observations will serve as 
background for my attempt to answer this perennial 
question. 

Most of us know that of the first universities some 
were controlled by students and some by faculty. 
But all which aspired to more thanlocal recognition 
were licensed by the church or by the state, that 
is, by either ecclesiastical or political authority. 
This relationship of the university to the state has 
been a continuing one, which has provided on oc- 
casion protection for the academic group from op- 
pression by the community, but on other occasions 
has exposed the university to undue influence, even 
to exploitation by the state itself. Nevertheless, the 
university has successfully maintained its right to 
set its own aims within its own constituency. Nor 
has the state ever desired or attempted to force 
citizens into the academic life. 

Throughout its existence the university has con- 
tinued to be a voluntary association of members 
whose aim is the establishment or the discovery of 
truth. At times I think we would all agree this aim 
has been poorly stated and misunderstood. Erup- 

"Whose University?" has been adapted from a lecture given 
by Rosemary Park at Caltech on February 23. Dr. Park, 
president of Barnard College who will become vice chan- 
cellor for educational planning and programs at UCLA in 
June, spent three days on the Caltech campus last month 
as a YMCA Leader of America. 

tions within the university and tensions without 
have made the historical account of universities a 
very lively topic. Through it all, however, argumen- 
tation and revolt seem to have arisen, not because 
men doubted the university's aim was sound, but 
rather because the evidence for truth itself had 
shifted. 

It  takes some courage to enunciate these very 
general statements today since we are all apt to be 
concerned more with information than with struc- 
ture or meaning. Nevertheless, in full awareness of 
the danger, I shall proceed to make one or two more 
such statements. 

In medieval times, when the universities first 
arose, truth was primarily determined by the study 
of revelation as contained in the Scriptures, and as 
interpreted by councils of the church, through 
which, it was believed, the Holy Ghost spoke. The 
agent of this study was human reason, implanted in 
man by an omnipotent and an omniscient deity. 
This was a closed system, built on a faith in this 
omnipotent deity. I t  was also a system which re- 
quired a great deal of human reason, as reason en- 
deavored to explicate the truth of revelation. 

Time passed, and the power and the authority of 
the church declined. Concurrently, there was in- 
creased confidence that human reason was capable, 
without revelation, of discovering the truth about 
the universe and about man. Characteristic of these 
new times was the statement of a German critic, 
Gotthold Ephraim Lessing, that, had some deity of- 
fered him a choice between absolute truth and the 
pursuit of truth, he would have chosen the pursuit. 

Within universities and among the philosophers 
and scientists, who at that time were often the same, 
a method of study gradually developed, founded 
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assumption that the universe may be compre- that we cannot know in advance what tli 
d b y  man's reason alone. This so-called scipn- method niay bring to light about tlie un 

c method led to extraordinary discoveries in the miin. \\.(A cannot be siire, therefore, that 
ysical world, and these successes in turn tended cdgc may not be destructive for man. And since 
establish the conviction that the only acceptable there can lie no assurances that the method and its 
idences for truth were the resiilts of the scientific evklence for tn.xth will he favorable to man's exist- 
ethod. I t  is, perhaps, a slight overstatement to encc. to pursue truth by this method requires not 
aintain that this method became as absolute in only honcsty and accuracy hut a kind of courag 

its claim as the dogmas of the church at an earlier faen the results of investigation with equanimit 
time. If it was not approved by the church council, fncler the older system, in the words of the ... . . . . . I  . . T P  .. .. < .% , 

ific method, it was not true. 
The hasic difference between these two position: 

s that one operated within a closed system, con 
rolled hv an omnipotent and on~niscient deity, th< 

it was not true. ir it was not tne result or tne scie 
t odem one, the truth rniqht also destroy. Inde 
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it lincame clear that neither the reliqious, social, 
political, nor economic structures of a society could 
count on support from the nniver'.ities if tlwir claims 



tific method. I t  is significant that the older system 
spoke of "error" and the newer speaks of "failure." 

Since error could lead to eternal damnation, its 
existence implied moral as well as intellectual weak- 
ness. Failure, on the other hand, meant nothing 
worse than disappointment-an indication that the 
second, third, or even fourth try should be under- 
taken, no value judgment having been made. The 
critical spirit of this new method dissociated itself 
for the most part from moral judgment and proved 
a firm ally in undermining the traditional structures 
of an aristocratic and feudal society. 

The scientific method had results other than the 
shaking of the traditional beliefs about man and his 
world. The facts it discovered about the universe 
could be exploited technologically, and in time they 
produced an affluence hitherto unknown in any 
society. In proper concern for the physical welfare 
of its citizens, the secular state encouraged the es- 
tablishment of universities, so that knowledge might 
increase and be applied to raising the material well- 
being of the community. Thus, the university be- 
came the courted handmaid of economic and poli- 
tical interests, while at the same time it was sus- 
pected of subverting many of the traditional values. 

Since the university's production of knowledge 
continued to bring wealth and health to increasing 
numbers of people, it was natural that the possibili- 
ty was examined of encouraging the material ad- 
vance which the university made possible, but of 
containing, somehow, the havoc which its knowl- 
edge wrought in religious, political, and economic 
orthodoxies. In very recent times, some govern- 
ments have forcibly intervened to this end and have 
dared to prescribe the areas and the results for 
which the university was to be responsible. 

This was a time of martyrs, such as the university 
had experienced occasionally before and not unlike 
the ages of persecution the church had known in its 
history. In Russia and Germany, the state endeav- 
ored to define the university's aims and to subvert 
the search for truth as determined by the scientific 
method. Persuasion and violence were used to en- 
list the university's support in sustaining a given 
ideological structure. 

To some areas of the university instruction and 
study, this imposition of new aims from without did 
not seem to matter, because the knowledge these 
disciplines produced under the scientific method 
did not impinge upon the ideological or traditional 
value area itself. The specialized learning of the 
times permitted a man to work with good consci- 
ence in his laboratory or at his desk, while the so- 
ciety about him collapsed. Some men suffered for 
their convictions about the nature of truth and evi- 
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dence. Others, almost equally honest and accurate, 
continued their investigations using this same meth- 
od, but untouched-or at least unmoved-by the de- 
struction of their colleagues. 

Some of us remember these times. In Germany, 
the social, political, and economic structure had 
been eroded from many causes. The university was 
forced to support a desperate and evil system and 
was given no choice except such as it had convic- 
tions and power to enforce. But on political and so- 
cial issues there was no single conviction. Instead, 
there were voices within the university from the ex- 
tremes of right and left-some, too, from the center. 
The university, then, could not honestly speak with 
one voice. It had no power except through extra- 
university channels, and these were blocked by dic- 
tatorship. 

Of immense significance is the fact that, at this 
point in time, many people expected the university 
to be a bulwark of strength against the evil of the 
times, and the university was not. It could not be. 

The problem for us today is not very different in 
kind, though perhaps it is in degree. The universi- 
ties are the most influential centers of modem intel- 
lectual life. They supply the knowledge which un- 
dergirds our economic and governmental system. 
Without them our civilization would freeze in its 
present form and atrophy into the timeless fellahin 
culture Spengler foresaw for those civilizations in 
whose midst great decisions are no longer made. To 
avoid such a withering away, the scientific method 
must continue to increase basic knowledge, to chal- 
lenge yesterday's solutions, and to dredge up the 
forgotten and unobserved facts which can under- 
mine confidence in the accepted answer. 

But what about the pattern of society within 
which this university exists? 

As the knowledge explosion becomes a common- 
place, I think I hear people saying to our universi- 
ties: If you know so much, why don't you know 
more? This is a very moving question, because it 
arises from the same kind of need which had raised 
hope in Hitler's Germany that the university could 
resist. With us it is not resistance which is required, 
but vision. Our community has not disintegrated 
like the middle European world of the thirties. But 
many of our young people are alienated from, or 
neutral toward, their society. They press the uni- 
versity to take a stand, to define the good life, to 
say what should be done to create justice. And in 
answer we talk to them about honesty in observa- 
tion, care and accuracy in tabulation, and courage 
in facing the results-all these things which charac- 
terize our method for ascertaining truth. 

The question we need answered is not "How can 
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we do?" but "What should we do?" 
To these questions the university seems to reply 

that such things are practical matters which each 
man must decide for himself as best he can. This is 
an honest answer. It overlooks the fact, however, 
that there is no other institution today which can 
give a reply. When the church answers, it does so 
from different presuppositions, and it is an institu- 
tion with the weight of the past great upon it. The 
family can speak of what was, but it is at best un- 
certain about this new generation which-though it 
is inexperienced-finds it relatively hard to listen 
and yet is seldom at a loss for an opinion. 

The university must, nevertheless, take the ques- 
tion of priorities and goals seriously and must study 
in all humility and earnestness its resources for re- 
sponding. I t  has an honest method for ascertaining 
truth. I t  has men and women whose integrity in the 
use of this method is beyond reproach. It knows 
too that it deals primarily with intellectual matters 
and can observe that the questions at issue today 
come from a different sphere of experience, in which 
the scientific method may not now be productive. 
At least no one yet maintains, I believe, that the sci- 
entific method can establish ethical priorities. 

In this dilemma the university might do well to 
remember a famous distinction of Plato's, the dis- 
tinction between truth and right opinion. Experi- 
mentation as an essential aspect of the scientific 
method can validate truth. An experiment is re- 
peatable. I t  follows that truth, once proved in this 
way, can be demonstrated at will before any audi- 
ence. Right opinion, however, can only be commu- 
nicated. It is not founded on logical structure or ex- 
periment; it is not the product of the scientific meth- 
od. It seems to me, however, that those who have 
studied and learned-and have the courage to face 
the results of their experiments, as the scientific 
method requires-are best able to express opinions 
on matters which may not be susceptible to their 
kind of proof. 

On social and moral priorities the university itself 
will seldom be able to take a stand, because these 
priorities are not subject to establishment by its 
kind of evidence. This does not mean that teachers 
and learners should not express opinions, provided 
that they are mindful of the tests these opinions may 
be subject to and of their commitment to accept the 
results of these tests, even when they upset a 
dearly-loved position. 

Plato said that right opinion was a gift of Cod, 
which implies, I think, that not all opinions ex- 
pressed will be right opinions. It is a weighty respon- 
sibility to give opinion. And yet, I believe we must 
answer when questioned, making it clear that what 

12 

we say is opinion and not truth-that it is our opin- 
ion and not the university's. To speak in this fashion 
takes courage not unlike the courage required to 
face the results of scientific experimentation. 

The university itself must stand for truth in the 
highest form. This means that it cannot take a posi- 
tion on all matters which are of ultimate concern to 
us as a society and to us as individuals. On those 
matters the man and women who belong to the uni- 
versity must feel free to speak, and the university 
must exert itself to see that they are free. Conse- 
quently the university will abound in personal state- 
ments, some of which can be tested by our methods 
for discovering truth; the rest will remain opinion. 

Does this mean that the vision we seek cannot be 
expected from the university, except as informed 
opinion, and that the university can no more see 
ahead in our time than it could defend itself from 
the attack of a desperate society under Hitler? To 
answer this question a little more clearly I must 
make a concession. I have so far concentrated on 
those aspects of the scientific method which are in- 
tellectual and critical, which concern the examina- 
tion of data and the verification of conclusions. This 
was the revolutionary aspect of this form for truth. 
I have overlooked, however, an essential aspect of 
the method-namely, the setting of the stage for the 
experiment, the establishment of the hypothesis. 

I have said that our need today is for vision and 
not for resistance. It should not be forgotten that the 
kind of knowledge which we foster at the university 
begins with a supposition, an imaginative assump- 
tion: Suppose this were true; what would follow? 

Most students probably never experience the joy 
or the excitement of setting up these assumptions 
in their undergraduate science instruction. And so 
they need to find creative experience, perhaps in 
other areas, if they are to develop and stretch their 
imaginative capacities. Out of this experience of set- 
ting the hypothesis, and with the help of men and 
women of right opinion, some of the questions di- 
rected at the university can be responded to for a 
a while. These answers, however, can be nothing 
more than hypotheses, because they are subject to 
further examination and observation. We can act as 
if the hypothesis were true. We can act as if justice 
were possible, as if love as well as logic were built 
into the structure of the universe. But I do not think 
we can prove that these things are so by the only 
method available to us today. 

The university provides us a method which is not 
totally applicable to all human experience. Some of 
us believe that ultimately it may be. This is a kind 
of faith and one which has moved men to great 
sacrifices. The power to set the hypotheses for the 
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future is within the university's capacity, and we 
need only tostrengthen this power in our students. 

Today students have learned our critical tech- 
niques too well, andm a kind of frustrated idealism 
they have turned this knowledge against the one 
social institution which could help them find a juster 
and a more honest world. 

So then, whose university is it? My answer will 
be equivocal at best. 

The university belongs to no one-not to the stu- 
dents, who seek to remold it, ~erhaps before they 
have honestly examined it; not to the faculty, whose 
studies and investigations demand so much atten- 
tion in the midst of the present explosion of knowl- 
edge; not to the administrators, who try to preserve 
its freedom amid the pressures from within and 
without; not even to society, whichis called to sup- 
port it at ever increasing cost and which succumbs 
periodically to the temptation to make it serve not 
truth but the establishment. 

While all this is true, I believe that if any of these 
groups ceases to need the university or to care about 
it, it could wither away. They are all essential in- 
gredients, but not in themselves controlling factors. 
The university is like the church which preceded it: 
an institution which directs its attention beyond 
the immediate present and beyond the existing so- 
ciety. It attempts toprepare students for the future, 
a world it cannot know. Its faculty are producing 
the innovations which will change the present. Like 
the church, it must be autonomous and free from 
the control of those who may wish it to serve some 
other cause than the discovery of truth. Unlike the 
church, however, it does not condemninperpetuity. 
It may fail to meke its method clear. It may not find 
men of right opinion who address themselves to 
present issues fearlessly and with serious purpose. 
Society may succeed in forcing it to undermine its 
discipline for a time, but when the threat of violence 
is  removed, it returns to its original purpose. 

Society may fear the unfettered search for truth 
which is the university's program, but unless it sup- 
potts the university on the university's terms, it can- 
not be assured of the innovations a university pro- 
gram makes essential fot its continued develop- 
ment. The church relied on her power to bind in 
heaven and on earth. The university has no such 
ultimate power, nor &desire for it. Its more mod- 
est aim is to be the primary instrument for growth 
in the souety-by hmM&g a methad for arriving 
at truth and by offering, in addition, a place where 
opinion and hypotheses about the film can be 
presented and examined with courage and finagi- 
nation The university, therefore, is tin institution 
which belongs to no one but is essential to all. 
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In providing for his daughters, 
John B. Kellystated in his 

will that what he was about to 
give them would "help pay 

dress shop bills which, i f  they 
continue as they have 

started under the tutelage of 
their mother, will be quite 

considerable." 

For information on how you can 
provide for Galteieh and pay for the 
dregs shop .bills veil, cqntact: 
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cell. The host cell then starts producing about 100 
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of our military and commercial business 
provides openings 

syou contemplate one of the most important decisions 
of your life, we suggest you consider career oppor- 
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual "fringe" benefits, in- 
cluding our corporation-financed Graduate Education 
Program. But, far more important to you and your fu- 
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it . . . you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN- 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures 
oriented), ELECTRICAL, MARINE, and METALLURGI- 
CAL ENGINEERING ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICS. 

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. 

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 sta- 
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

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

u Pratt & Wh itney fi i raft DwlsloN coRp. 

CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT FI 
An Equal Opportunity Employer 



rayfish "sees" by registering the information it 
ends from its eyes to the brain via the optic nerves 
Tiese messages are sent in the form of electrical im 

CTS that make up each optic nerve. someof the fi 
Iers carry impulses from the eye to the brain, some 



A CaJtech biologist investigates the nerve circuitry of seeing 

by studying the complex optic nerve system of the simple crayfish. 

the eye looking toward the sky-no matter which 
way the crayfish is turned. Apparently these fibers 
are linked with the crustacean's organs of balance- 
two small, hollow bowls called statocysts-located 
at the base of the smaller of the two pair of feelers. 
These bowls are lined with tiny hairs, each con- 
nected to a separate nerve ending. A small amount 
of granular dirt, congealed into a statolith and at- 
tached to the hairs, bends them in accordance with 
the pull of gravity. As the crayfish turns in any di- 
rection except horizontally, this pull shifts to affect 
different hairs. The nerve fibers in the hairs keep the 
brain informed about the position of the crayfish in 
its relation to the stream bed. 

This information, transmitted to the space-con- 
stant fibers, is probably what causes the field of 
vision to change so that the fibers continue to re- 
port only what is seen by the crayfish in its area of 
sight pointed toward the sun. 

The sustaining fibers are another fiber type iden- 
tified by Dr. Wiersma. There are 14 of these in each 
optic nerve, and they react to light with a continual 
discharge of electrical impulses as long as light is 
seen. Each fiber relays information from a different 
part of the eye by indicating how much light that 
part is receiving. 

The dimming fibers are still another type found 
in the crayfish. These fibers convert the amount of 
darkness into impulses, and they function especially 
when the crayfish is in dim light. The more the light 
decreases, the more active these fibers become. 
When light increases, the fibers stop firing electrical 
impulses, at least temporarily. 

The jittery movement fibers, a fourth kind, are 
evidence for the presence of a biological computer 
mechanism in back of each eye. This mechanism 
can predict the rate and direction of any object that 
passes in front of it. As the eye sends the necessary 
messages to the brain, the tiny computers intercept 
them and use them to calculate, in a fraction of a 
second, the rate and direction of the object's move- 
ment. As soon as this information is available, the 
computer switches off the impulses in the move- 
ment fibers. But if the moving object changes its 
speed or direction in any manner not predicted by 
the computers, the switch is thrown on again, and 
the fibers' discharges resume. 

Of the total of 17,000 nerve fibers in the crayfish, 
some 7,000 are sensory fibers leading to the eye 
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from the fine hairs that cover much of the creature's 
front parts. Although the investigators do not know 
why these hairs are linked with the eyes, they may 
have some function similar to that of the hairs in 
the statocysts. 

Dr. Wiersma has gathered information about 
only 150 of the remaining 10,000 fibers. He believes 
that a large number of those yet unidentified are 
used for purposes other than vision-for example, a 
large number may be involved in the secretion of 
hormones. 

The way in which individual fibers of the optic 
nerve are studied involves injecting a needle into 
the optic nerve and shifting its tip cautiously until 
a good response is picked up from only one or two 
fibers. This needle electrode, which measures about 
1/25,000 of an inch in diameter at the tip, is coated 
so that electrical contact is limited to the tip. It then 
picks up the impulses moving along the fiber. These 
impulses are amplified and transmitted to an oscil- 
loscope, a loudspeaker, and a digital counter. The 
information is then computed and used to map the 
location and function of the fibers. 

The crayfish can be induced to respond to outside 
stimuli by having an object or light source passed 
in front of its eyes. Other responses can be evoked 
by lightly touching a part of its body. The number 
of electrical impulses recorded is related to the ef- 
fectiveness of the stimuli. 

Dr. Wiersma began working with the crayfish 
when he was a graduate student in Holland in 1928. 
These crustaceans are particularly well suited to his 
present visual integration research. They are plenti- 
ful in southern California; they maintain their optic 
reactivity after months of captivity and experimen- 
tation; and the fact that their eyes are located on 
stalks that contain the optic nerve fibers makes it 
comparatively easy to tap them. 

What Dr. Wiersma is learning about the crayfish 
brings science nearer to an understanding of the 
basic principles of sight in other creatures, includ- 
ing humans. 

Dr. Wiersma's current work is supported by the 
National Institutes of Health and the National Sci- 
ence Foundation. He has been assisted by Joan 
Roach, research assistant; Ken Hollis, electronic 
specialist; and T. Yamaguchi, formerly a Caltech 
research fellow, now at Hokkaido University in 
Sapporo, Japan. 



SUDDENLY, IT'S UP T 
Where has the time gone? Suddenly 
(it seems) you're about to be a grad- 
uate engineer.. . faced with a career 
choice that is yours alone to make. 

The transition from cap and gown to 
the professional world can be a re- 
warding experience-providing your 
decision is based on the prospects 
of a solid, dynamic future offering 
maximum growth potential. 

And that is why Sikorsky Aircraft can 
be right for you. Steady, substantial 
growth has been a way of life with 
us. . . ever since our pioneering days 
in helicopters. It's even truer today, 
in o u r  exciting world of ultra- 
sophisticated, advanced VTOL aircraft 
systems. If you are a strongly moti- 
vated pacesetter, you'll be given all 
the challenge.. . all the opportunities 
for professional growth that you can 
handle. And we think you'll like our 
"engineer's environment" that places 
heavy emphasis on individual thinking 

. . . and an active interchange of ideas 
with the top men in your field. 

TAKE YOUR CHOICE.. . of responsi- 
ble and demanding assignments in 
such  areas  as:  ae rodynamics  
human factors engineering * auto- 
matic controls Â structures engi- 
nee r ing  * weight  p red ic t ion  a 

systems analysis e operations re- 
search * reliability/maintainability 
engineering * autonavigation sys- 
tems a computer technology.. . 
and more. 

And your professional growth can be 
mater ia l ly  assis ted through o u r  
corporation-financed Graduate Educa- 
tion Program.. . available in many 
outstanding schools within our area. 

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





THE MONTH CALTECH 

HONORS AND AWARDS THE NEXT NINETY YEARS 

Caltech President Lee A. DuBridge has been 
given the Award of Merit by the Los Angeles Junior 
Chamber of Commerce in recognition of his contri- 
butions to science, educational television, and edu- 
cation. This top civic award is given annually tor 
meritorious and outstanding service of public bene- 
fit to the community. 

Eugene M. Shoemaker, Caltech research associ- 
ate and a U.S. Geological Survey Scientist, has been 
named the 1967 recipient of the Arthur S. Fleming 
Award. This award is given annually to outstand- 
ing men in the federal government who are under 
40 years of age. Dr. Shoemaker has been chief sci- 
entist at  the U.S. Geological Survey's Center of 
Astrogeology in Flagstaff, Arizona, since 1961. Dur- 
ing this time he has led an intensive program to 
map the moon geologically and to study its com- 
position, structure, and geologic history. 

Frederick C. Lindvall, chairman of Caltech's di- 
vision of engineering and applied science, is one of 
five men to receive a 1967 Engineering Alumni 
Award from the University of Illinois College of 
Engineering. The awards are given to alumni or 
former staff members of the university "who are 
distinguished as a result of their outstanding leader- 
ship in engineering, industry, or public affairs . . .'' 
Dr. Lindvall was selected for his contributions to 
the modernization of engineering education, to 
teaching, and to professional societies. 

Sheldon K. Friedlander, Caltech professor of 
chemical and environmental health engineering, 
has been named to the first editorial advisory board 
of Environmental Science and Technology, a new 
monthly publication of the American Chemical So- 
ciety. The magazine will present comprehensive 
reports and research papers on man's environment 
and its control, with special emphasis on water, air, 
and waste chemistry. 

When Caltech professors James Bonner, Harri- 
son Brown, and John Weir wrote The Next Hundred 
Years in 1957, they never expected to have to re- 
vise their long-range predictions in only ten years. 
At a conference held at  Caltech on March '7 and 8, 
however, they did just that-assisted by professors 
Norman Brooks and Thayer Scudder. 

The Next Ninety Years, a conference sponsored 
by the Office for Industrial Associates of the Insti- 
tute for representatives of business, industry, and 
government, featured a panel discussion by the five 
experts dealing with new factors of population 
growth and technological development. These fac- 
tors have caused them to make vast revisions in 
their predictions about the future of the world's 
population crisis and technical-industrial culture. 

World population, estimated in 1957 to grow to 
3.3 billion by 1980, reached that number two years 
ago. By the year 2000, it will be 7.5 billion. This un- 
dreamed of rate of increase makes the threat of 
starvation more ominous. 

Other conference speakers who discussed the 
problems of overpopulation and hunger and the 
challenge of environmental pollution control were 
J. George Harrar, president of The Rockefeller 
Foundation, and Atielstan Spilllaus, dean of the In- 
stitute of Technology, University of Minnesota. 

HAYNES FOUNDATION LECTURES 

Charles W. Yost, a senior fellow of the Council 
on Foreign Relations in New York City, comes to 
Caltech next month as Haynes Foundation Lec- 
turer on April 18,19, and 25 in Dabney Lounge. Mr. 
Yost, who was deputy permanent representative to 
the United Nations from 1961 to 1966, will speak 
on "The Prospect for Stability in the World Today.'' 
This is the fourth such lecture series presented at 
Caltech in the last 10 years. The Haynes Fonnda- 
tion supports research in the social sciences and 
visiting lecturers at  California universities. 

Engineering and Science 



o that it really becomes yours." 
This counsel from Ray Bradbu 

eight-page newspaper will be produced by the I 
stitute in cooperation with the Alumni Associati 



Twenty -five hundred dollars 
in cash awards 
to engineering and 
metallurgy students. 
The Forging Industry Educational and Research Foundation announces a $2,500 award 
competition for the best paper on the subject "How Mechanical and Physical Properties of 

Impression Die Forgings Are Best Utilized in Designing Forgings for New Applications." 

First prize, $1,000, plus eight other awards totaling $1,500. 

Competition is open to senior and graduate engineering and metallurgy students. Length 

of the paper, 3,000 to 3,500 words. Deadline for completed paper: May 10, 1967. 

Winner and his faculty advisor will also receive an all-expense-paid trip to 
White Sulphur Springs, West Virginia, where the award presentation will be made 
at the 1967 meeting of the Foundation. 

For full details fill in and mail the coupon or write: 

The President 

55 Public Square Cleveland, Ohio 441 13 

N a m e  -- 

A d d r e s s  

S c h o o l  - 

-- 

Faculty A d v i s o r  

New hardbound 520-page FORGING 16-millimeter sound and color film, TO 
INDUSTRY HA V D  BOOK, describing BE FORGED, describes forging process 
forging design, applications and tech- and design considerations. Length 18 
nology, is available t o  students a t  minutes. Sponsored by Forging Indus- 

special low price of $2.50. Write, enclosing check or try Association, available on loan free from regional 
money order, to  Forging Industry Association, film libraries of Modern Talking Picture Service, Inc., 
55 Public Square, Cleveland, Ohio 441 13. 1212 Avenue of the Americas. New York, N.Y. 10036. 





Thirtieth Annual Alumni Seminar 
Saturday, April 22, 1967 

Dinner and Evening Program 
Huntington-Sheraton Hotel, Pasadena 

AN AEROSPACE EXECUTIVE VIEWS 
THE CHALLENGE OF INNOVATION 

L. Eugene Root 
President, Lockheed Missiles & Space Company 

By "innovation" is meant the deliberate attempt to create new products which will affect the Jives of large 
segments of society. As such, it is a process playing a key role in our civilization, intimately connected with the 
principle of free enterprise. In the context of today's aerospace industry, it is conducted in partnership with our 
government and directed primarily toward national safety. Innovation is essential, risky, and expensive. The 
industry-government partnership must show strong discipline as it is increasingly forced to exhibit technological 
excellence, timeliness of meeting national problems, and enlightened and early screening alternatives. These 
general principles will be illustrated by specific examples drawn from actual weapon system histories. 

Special Lecture 
Beckman Auditorium, 11:45 A.M. 

DESIGNING FOR PEOPLE 
(Human Factors Engineering Applied to Automobile Design) 

Peter Kyropoulos 
Technical Director, General Motors Styling Staff 

Human Factors Engineering is a truly interdisciplinary endeavor. It combines the efforts of the engineer, industrial 
designer, psychologist, anthropologist, and life scientist. Just how these people work in solving the problem of 
man-machine-environment relationships will be illustrated in some detail. 

Seminar Lectures 
THE NEW GREEN THUMB 
9:30 A.M. and 10:45 A.M. 
Arie J. Haagen-Srnit, Professor of Bio-organic Chemistry 

With our rapidly increasing population, the factors 
affecting production of our basic food elements can- 
not be left to incomplete observations and individual 
judgment. Unraveling the factors influencing plant 
behavior is possible in Caltech's "Phytotron,' a plant 
laboratory in which various climates can be repro- 
duced. The regulation of growth processes and the 
adaption of plants to their environment will be illus- 
trated with films produced by the Encyclopedia 
Brittanica at Caltech and the Los Angeles County 
Arboretum. 

NUCLEAR POWER 
9:30 A.M. and 2:15 P.M. 
Jack E. McKee, Professor of Environmental Health 
Engineering 

In recent years there has been a marked surge toward 
nuclear power in the U. S. and elsewhere. Nuclear 
reactors will soon mushroom on our landscapes. Will 
they be economical? Are they safe? As a member of 
AEC's influential Advisory Committee on Reactor 
Safeguards, Dr. McKee has been following these de- 
velopments closely. 

THROUGH A FLY'S EYE 
9:30 A.M. and 2:15 P.M. 
Gilbert D. McCann, Professor of Applied Science; 
Director, Willis H. Booth Computing Center 

Important facets of research in information science 
are concerned with studies of the visual nervous 
system. There are basic similarities between t h ~  
principles of sight sensory systems and those of in- 
foi-inatio~i processing. Resulls obtained from insect 
vision research, the computer system concepts used, 
and new t j  pes of isucil communication principles 
will be presented. 

BBC FILM-MEN AT THE HEART 
OF THE MATTER 
9:30 A.M. and 2:15 P.M. 

This film deals with the nature of particle physics 
and theoretical physicists. Richard P. Feynman, 
Richard Chace Tolman Professor of Theoretical 
Physics, is featured. 

CRACKED CLOCKS AND CONTINENTS 
9:30 A.M. and 3:15 P.M. 
Leon T. Silver, Professor of Geologq 

Data on the natural radioactive isotope systems U 
and Tit found in natural mineral clocks can be or- 
ganized to read the precise time of mineral forma- 
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t i m  i.'\ tw u lnw distuibvd 19 y oungtLi geolugir proc- 
c's.~.~,. In'icatigatioiis of mineral;. in ancient rocks in 
California and adjacent areas are providing valuable 
~iif0rIliatiOn on the uatuu: of displacements of the 
crust along the great fault systems of southwestern 
North Anwrica. 

YOUR CHEATING HEART 
9:30 A.M. and 4:15 P.M. 
Sheldon K .  Friedlander, Professor of Chemical and 
Environmental Health Engineering 

Plastic hearts, membrane lungs, and artificial kidneys 
are currently the subjects of intensive research and 
development efforts by bioengineering groups. While 
some successes have been achieved with each type 
of artificial organ, many obstacles remain before 
really satisfactory designs can be produced. Some of 
the characteristics of these devices and the engi- 
neering problems encountered in dealing with blood 
flowing over the surfaces of non-biological materials 
will be discussed. 

SURVEYOR-ING THE MOON 
10:45 A.M. and 2:15 P.M. 
R. J. Parks, Assistant Laboratory Director for 
Lunar and Planetary Projects 

Surveyor I, the first American spacecraft to soft-land 
successfully on the moon, is the only vehicle thus far 
capable of photographing and measuring the effects 
of its landing on the lunar surface. Spectacular photo- 
graphs will be viewed and discussed. Information 
about lunar bearing strength, soil characteristics, lu- 
nar topography, and local radio reflectivity, and their 
implications on the Apollo manned landing program 
will be covered. 

IMPERIALISM, BRITISH STYLE 
10:45 A.M. and 3:15 P.M. 
Robert A. Huttenback, Professor of History 

Historians have never agreed as to the nature of 
imperialism. Some of the motivations for imperial 
expansion, the nature of British imperialism, and the 
role of the imperial proconsul will be discussed. An 
attempt will be made to dissect the intellectual con- 
tent of British imperialism, to determine whether 
there was a viable imperial philosophy dedicated to 
the betterment of man, or whether British imperial- 
ism was merely a manifestation of national ego. 

BBC FILM-STRANGENESS MINUS THREE 
10:45 A.M. and 3:15 P.M. 

This film describes the discovery of the omega minus 
particle. Featured are Drs. Richard P. Feynman, 
Murray Gell-Mann, and Yuval Ne'eman. 

NEW LIGHT ON THE UNIVERSE 
10:45 A.M. and 3:15 P.M. 
Wallace L. W. Sargent, Assistant Professor of 
Astronomy; Staff member, Mt. Wilson and 
Palomar Observatories 

During the past 20 years enormous progress has 
been made in studying the universe in new regions 
of the electro-magnetic spectrum-in radio waves, in 
x-rays, and in the ultraviolet and the infrared. As a 
consequence, new kinds of objects have been dis- 
covered, ranging from "dark brown stars" to quasars, 
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and new light has been shed on the problem of the 
large-scale structure and evolution of the universe. 
This talk surveys how Caltech astronomers and phys- 
icists are helping to explore these new fields. 

ZANY CALIFORNIA POLITICS 
10:45 A.M. and 4:15 P.M. 
Robert L. Woodbury, Assistant Professor of History 

Much of the nation views the political behavior of 
the most populous state as zany, baffling, and dom- 
inated by extremists. The characterization is not 
wholly mythical. Historically, California has re- 
sponded to the pressures of a rapidly urbanizing 
society in a manner little different from the rest of 
the nation. Today, California may simply be the first 
to experience the agonies of new problems and new 
interest groups that will bring a new politics to other 
states as well. 

BBC FILM-FRED HOYLE'S UNIVERSE 
12:OO Noon and 4: 15 P.M. 

This film is concerned with cosmology and recent 
developments in radio and visual astronomy. Fred 
Hoyle, Visiting Associate in Physics, and Maarten 
Schmidt, Professor of Astronomy, are featured. 

THEORY OF NUMBERS-OLD AND 
NEW PROBLEMS 
2:15 P.M. and 3:15 P.M. 
T o m  M. Apostol, Professor of Mathematics 

Speculations about the nature and properties of the 
whole numbers 1, 2, 3, 4, 5 . . . probably constitute 
the oldest form of mathematical thought. In time 
these speculations have grown into a vast and beau- 
tiful discipline called the Theory of Numbers, with 
ramifications linking it with every other branch of 
mathematics. This informal discussion describes some 
of the problems that have fascinated both professional 
and amateur mathematicians from ancient times to 
the present. 

THE NEXT 90 YEARS 
2:15 P.M. and 4:15 P.M. 
James F.  Bonner, Professor of Biology 

1967 marks the tenth anniversary of the publication 
of The  Next 100 Years by Drs. Harrison Brown, John 
Weir, and James Bonner. The book contained pre- 
dictions on the course of industrial progress, material 
welfare, social changes, population and food prob- 
lems, problems of urbanization, etc. This year's dis- 
cussion reviews those projections and their accuracy 
to date and views the next 90 years. 

WHAT IS LIFE? 
3: 15 P.M. and 4: 15 P.M. 
Robert L. Sinsheimer, Professor of Biophysics 

The advances in biology of the past few decades 
have provided a much deeper understanding of the 
nature of life and its basis in molecular organiza- 
tion. From these concepts arise inferences and specu- 
lations concerning the origin and evolution of life 
on earth and, by extension, perhaps relevant to life 
anywhere. Considerations of the possibilities for life 
in other environments require us to seek new per- 
spectives in which to view the only life we know. 
These concepts and quandaries will be discussed. 

... -- 
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Engineers, Scientists with BS, MS, PhD Degrees: 

attac 

your 
resume 

I f  you do, you wi l l  be included i n  the biggest 
national manpower search ever conducted for 
engineers, scientists and other experienced 
technical professionals. 

Hundreds of leading firms have top openings for  
technical men. They need you but they don't know 
how to find you. 

They have asked us to help. To do this, we are 
using our ful l ,  nationwide staff of professional 
search consultants. The net result is the most 
efficient, extensive, yet personalized placement 
service ever assembled. 

To be included in thissearch, send us your 
resume with the form below. We w i l l  contact you t o  
arrange interviews. There are no fees, and your 
identify is disclosed only if you authorize it. 

PERSONALS 

1926 
ARTHUR B. ALLYNE died in Vancouver, 
B.C., in December at the age of 62. He 
was vice president and director of the 
Westcoast Transmission Company there. 
Allyne had been active in natural gas pipe- 
ining and power engineering throughout 
Ilis career. When he joined Westcoast in 
1960, he became a Canadian citizen. Al- 
yne is survived by his wife, two sons, and 
two grandchildren. 

RALPH B. BLACKMAN recently com- 
pleted 40 years with the Bell Telephone 
Laboratories. He is a member of the math- 
ematics and statistics research center at 
the company's Mimay Hill, N J ., labora- 
tory. Blackman has served on a variety of 
research projects, the most recent in satel- 
lite communications. 

1927 
THOMAS S. SOUTHWICK, MS '29, re- 
tired in January for the second time, after 
completing almost four years in Thailand 
with the World Meteorological Organiza- 
tion. He and his wife will sail from Singa- 
pore to Italy in March and will spend a 
year or two in Europe before returning to 
the United States. 

1931 
MAYNARD M. ANDERSON has been 
named chief engineer of the Metropolitan 
Water District of Southern California. He 
has served as chief construction engineer 
since 1965. 

1932 
GORDON E. BOWLER has been ap- 
pointed to the city planning commission 
of Los Altos Hills, Calif. 

1933 
WILLIAM M. EVANS, MS, chairman of 
the board of the Emerson Electric Com- 
pany, has been elected president and chief 
operating officer of U.S. Electrical Motors 
in Los Angeles. Evans joined the company 
in 1933. 

JOHN C. MONNING, general manager 
of the Los Angeles city building and 
safety department, died of a heart attack 
this month while on reserve duty at  the 
Army War College in Carlisle, Pa. He was 
54. Monning, who lived in Pasadena, 
joined the city building and safety depart- 
ment in 1936 as a structural engineer and 
was appointed to the top position in 1960. 
He leaves his wife, Betty, and a son and 
daughter. 

1935 
ALAN BEERBOWER is a senior research 
associate with the Esso Research and En- 
gineering Company in Linden, N. J. 

1939 
CHARLES H. TOWNES, PhD, provost 
and institute professor of physics at the 
Massachusetts Institute of Technology in 
Cambridge, has been elected president of = 

the American Physical Society. 

LLOYD R. ZUMWALT, PhD, has joined 
North Carolina State University in Raleigh 
as professor of nuclear engineering. Zum- 
wait was formerly with the general atomic 
division of the General Dynamics Corpo- 
ration of San Diego, Calif., where he was 
a senior research advisor and leader of 
the reactor chemistry group. 

1940 
GORDON B. WEIR, MS '41, has been 
working since December as staff meteorol- 
ogist for the NBC television network in 
Burbank, Calif. 

1942 
WARREN GILLETTE, MD, writes that 
he spent November and December in 
Vietnam as a volunteer physician. Sta- 
tioned at the province hospital in Pleiku, 
he cared for Vietnamese civilians. 

1946 
SERGE LANG, professor of mathematics 
at  Columbia University in New York, has 
been awarded the Prix Carriere for 1966, 
one of two prizes in mathematics awarded 
annually by the Institut de France. Lang 
was honored "for his works in geometry, 
algebra, and analysis" He has taught at 
the University of Chicago, the College de 
France, and Poincar6 Institut in France. 
He has been on the faculty at Columbia 
since 1955. 

1947 
JACK E. FROEHLICH, MS '48, PhD '50, 
has been named president of the Nation- 
al Engineering Science Co. in Pasadena, 
Calif. NESCO, a subsidiary of the Pike 
Corporation of America, is engaged in 
marine and aeroqpace research and prod- 
uct development. 

PAUL B. JOHNSON, PhD, spent January 
in Tanzania, Nigeria, and Liberia giving 
lectures tor thy ministry of education in  
each country. 

Engineering and Science 



S. MACALISTER JR is w( 
g for the Shell Development Co. 

The session is designed to prepare e 
tives for the leadership responsibilities 
quired by top managcmenf positions. 
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raft Company at Cape Kc 
, supervisor of the Satun 
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CH IS ALUMNI 



~ ~ ~ ~-~~~~~~~~ u , , 
in accordance with Section 5.01 of the By-Laws, ~ i g h i  
vacancies will occur on the Board a t  the end of the 

filled by the Immediate Past President, President, Sec- 
retary, and Treasurer, ex officio, and four ~vill 1x5 filled 
by direct election. The present members of the lioard, 
with the years their terms expire are: 

Donald A .  Clark '29 Sninn K. Gaily '4 

. . 
Secretary casts a ~ ~ n i i n i m o l ~ ~  ballnk for tlie members 
nominated bv the Board. OthenM'se a Irtlrr biillot I^ 

required. 

firm since tliiit Mmc From 1947 to 19.57 he \ws ch id  
process encineer of the Houston division; from 19.33 
to I962 w;is manaqer of profects in Los Angeles; and 
since 1963 has bren vice president of process engineer- 

eerinw, becoming assist 
t professor the folIo\vi 
ar and associate profes. 
1964. H e  has been a Fe  
v of the John Simon Gug 

im Foundation an 
dotion Research Fe  

tere'it1; lie in electrochemistry and elcctroanalvtwal 
cliemi<tn~. H e  is the alumni athletic representative for 
1966-67. 

ne is "nerai aui innan 0 1  ine .1111111111 aeiriluar, i i t t~itg  

senred as nssistant program chairman in 1966 and as a 
member of the program committee in 1964 and 1965. 



Personals . . . ~ t t m s i  

1960 
S A M U f i L  BBMgSasN 'hat Actoral can- 
didate fat Vfs, W@&@ft-of fe@$yTswiii 
Sa. Stft̂ y& computer and Wwf<H%i".s6fea<js. 

< ~ ~ 

VIAf)$jg@ m.&C**Nm, MS, is 
$!pipw'le%der at the Lockheed Missiles 
and kpace~ompany in Palo Alto, Calif., 
?&king on radiometer terminal missile 
horningindependent development. 

THOMAS H. TEBBEN has joinid the 
San Francisco office of Arthur Anderson 
and C~mpany as an operations research 
consultant. 

1963 
JOHN C. ALLEMAN, a graduate student 
in linguistics at Columbia University in 
New York, plans to stedy m Hungary 
next year on a fellowship from the Intpr- 
University Committee on Travel Grants. 

1966 
JOHN S. MUBEAY JR., MS, is employed 
as an engineer-scientist with Hughes 4 8 -  
craft nt Culver City, C&f. 

Caltech Needs 

1 Engineers 
There are challenging positions 
available. The Institute c&ea es- 
d e n t  job security and fringe 
benefits. Weneedmechanical en- 
gineers to: 

Design tekscope and research 
equipmeat. 

Design high vfedsion dries 
and control fgfterns. 

1 Address all inquiries tp: 

Mis. S&h@ H. Saltntz 
Bmploynaeni Supervisor 

, Q$@$@& In@%&:& Tl-Blm*@ 
1 j%.li&;.fWtm9ia.BW. 

iBjaia.* w189 l', 

Hereis RCA's new WR-50B RF Signal 
Generator-wired or kit. 1.t looks just 
like the old WKT50A, but the. reern- 
blance emAs there. It hasall the features 
you liked i.n the older iffo'del...plus 3 
new me8 you'll find in red below 
Wide, freiqa'ency range from &kHz to 



i n t o .  Calif. 95838 



central control board 
be secure knowing t t  

him in constant touch anywhere inside the . . .  . . .  A . . 
to reach him in an emergency as far e 



General Electric 
engineers and scientists 

," . 
You in the position to help beautify on, 

. .... . 

development a t  G.E. are evolving many c 
to give our cities a clean, all-electric loo 
Design engineers are translating concepts 
components and systems. while manufacturi 
engineers are developing the methods and m 
that bring' designs into being as useful produ 

Technical marketing specialists are workin 
electric util it ies and city planners to give 
mushrooming urban landscapes like Phoe 
Atlanta and Chicago, a bright, all-electric f 

Urban living has already begun to cha 
result of the contributions made by Gen 
Electric engineers and scientists, contribu 
like air  and water purification systems, und 
power equipment to preserve nature's beau 
ail-eiectric heating facilities, rapid-transi 
systems, and a hundred more 

You can help develop new p 
new facilities, processes, a 


