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Said ijohann Kepler: "The planets move in elliptical orbits about the sun, and the square of their 
periods of revolution are proportional to the cube of their mean distances from the sun." 

With interplanetary voyages fast becoming a reality, complete information regarding the velocity requirements for travel 
between planets i s  of vital importance. With these data available, i t  is  possible to  analyze propulsion requirements, plan 
ultimate system configurations, and conduct feasibility studies for any particular mission. 

Lockheed Missiles and Space Division scientists have actually evolved a rapid-calculation method, utilizing a high-speed 
computer. This has produced literally thousands of orbits, velocity requirements, and elapsed time, for design studies of 
trips to  and from both Mars and Venus-every tenth day from now until January, 1970. 

More simple to  analyze are many factors which make Lockheed Missiles and Space Division a wonderful place to  live 
and work. Located in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, Lockheed is Systems 
Manager for such programs as the DISCOVERER and MIDAS satellites and the POLARIS FBM. These, together with research 
and development projects in all disciplines, make possible a wide diversity of positions for creative engineers and scientists 
i n  their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-14D, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 
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Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 
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On Our Cover 

Caltech's new dean of the faculty, 
William N. Lacey, who succeeds 
George W. Beadle, now chancellor 
of the University of Chicago. For 
more about the new dean of the 
faculty, see page 26. 

A Recent Grant 

from the Carnegie Corporation of 
New York has made it possible for 
a group of faculty and graduate stu- 
dents to study the problem of arms 
control at Caltech this year. Among 
the distinguished visitors who have 
delivered lectures in this field is the 
Rt. Hon. John Strachey, M.P. You'll 
find an adaptation of his January 25 
talk on page 13. 

Mr. Strachey has been a Laborite 
M.P. from West Dundee since 1950. 
He is a graduate of Oxford University 
in England, and in 1929 became 
M.P. from Birmingham. From 1945-6 
he was Parliamentary Undersecretary 
of State of the Air Ministry; from 
1946-50 he was in the Ministry of 
Food; and in 1950 he became Sec- 
retary of State for War. 

"Our Changing Cities" 

has been adapted from a talk given 
on Alumni Seminar Day last year by 
Robert W. Oliver, assistant professor 
of economics at  Caltech. 
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POLARIS: Northrop's Datico checks 
out Polaris a t  a l l  levels of mainte- 
nance and operation. 

SKYBOLT: Guidance and nav igat ion 
systems are being developed by Nor- 
throp for th is  new and highly secret 
air-launched bal l ist ic missile. 

MERCURY: The Northrop landing sys- 
tem is  designed t o  br ing the Mer- 
cury astronaut down safely. 

Northrop is now active in more 

X-15: Northrop produces Q-Ball, the 
f l ight angle sensor for safe re-entry 
of X-15 and other aerospace vehicles. 

AERODYNAMICS: Northrop's Laminar 
Flow Control technique i s  designed 
togreatly increaseaircraft range,flex- 
ib  lity, cargo and passenger capacity. 

- 
TITAN: Northroo suoolies comolete 
technical and i n ' d ~ ~ t r i a l  management 
t o  activate the T-2 Titan missile base. 

For work on these advanced programs, we seek exceptional engineers, scientists and mathematicians. 



HAWK: Northrop producesairframe 
components, ground handl ing and 
launching equipment for this a i r  de- 
fense missile. 

COMMUNICATIONS: ~or thropdes igns 
the trans-Pacific Scatter Communi- 
cations Network and other world- 
w ide communication systems for  

T-38: World's f i rst supersonic twin- 
je t  trainer is  bui l t  by Northrop for 
the United States Air Force. 

U.S. and free world governments. 

than 70 important programs 

TARGET MISSILES: Northrop has pro- 
- 

duced more than 50,000 electroni- 
cal ly-control led aerial targets, and 
surveillance drones. 

COMMERCIAL METAL PRODUCTS: Nor- 
throp produces aluminum architec- 
t u ra l  shapes f o r  many impor tant  
industrial and commercial buildings. 

SPACE RESEARCH: Northrop's accel- 
era ted space research programs 
reach into such advanced areas as 
maneuverability, rendezvous, space 
vehicle maintenance, space probes, 
and the survival of men i n  space. 

Write Northrop Corporation, Box 1525, Beverly Hills, California. Divisions: Norair, Nortronics, Radioplane. 



Letters 

E b S  cover picture, January 1961 

Double Hoax? 

Claremont, California 
DEAR EDITOR: 

Who's kidding whom? "The Great 
Rose Bowl Hoax" reported in your 
January issue is one of the best pranks 
heard of in a long time, but the "pic- 
torial proof" on the cover is some- 
thing of a hoax, too. Who pieced to- 
gether that crowd in the foreground? 

Congratulations to the Lloyd House 
Fourteen! 

GRAYDON D. BELL, PhD '57 

Culver City, California 
DEAR SIRS: 

It  would appear that the Great 
Rose Bowl Hoax did not end on Janu- 
ary 2, 1961, but is being perpetuated. 
One wonders whether the editors of 
Engineering and Science are among 
the conspirators or the victims. An 
examination of the picture on the 
cover of the January issue reveals that 
it is a montage, portions of the crowd 
below the card section being repeated 
several times. What's the story on the 
Great Engineering and Science Hoax? 

W. H. PROUD '50 

Cincinnati, Ohio 
DEAR EDITOR: 

Our beagle recently gave birth to 
seven puppies and I regrettably chose 
the half-time of the Rose Bowl game 
to go out and take care of the raven- 
ous animals. As a result I missed the 
nationwide TV coverage of the great 
Rose Bowl hoax, so it was with great 
delight that I was able to read the 

The picture in its pristine state. 

intricate planning that was required 
to pull off this superb practical joke. 

In looking at the picture on the 
front of Engineering and Science it 
would appear that the boys from 
Lloyd House did it again . . . It looks - 
as though the picture has been tamp- 
ered with . . . What happened? 

C. F. CARSTARPHEN '39, MS '40 

It was this way- 

We can explain everything. 
To begin at  the beginning, Bruce 

Whitehead, research fellow in phys- 
ics at  Caltech, was at the Rose Bowl 
game on January 2, 1961. In his own 
words : 

"I had just arrived in California to 
join Caltech as a research fellow, so 
1 took plenty of pictures when I had 
a chance to see the Rose Bowl game. 
In fact, I had just taken several snaps 
with my Nikon camera of the half- 
time entertainment, including the 
bands and original card stunts, using 
the normal camera lens, when I de- 
cided to try a telephoto close-up ok 
the drum majorette. My host, Mr. 
Robert Mackay Lawson, noticed the 
CALTECH appear in the card-sec- 
tion but he had just run out of film. 
He wanted to be sure I snapped it so 
he called it to my attention - just in 
time. Neither of us realized at  the 
time that it was a hoax, but it did 
seem a little out of place." 

As soon as we heard about Dr. 
Whitehead's kodachrome slide of the 
historic event, we promptly borrowed 
it and sent it off to have a black and 
white print made. (The E b S  budget 
doesn't allow us to print color very 

often). The black and white print was 
superb; in fact, it looked good enough 
to run on our cover. We sent it out 
to our photo engraver, David Het- 
tema. In his words: 

"The photo submitted to us to 
make the coverplate was not propor- 
tioned right to fit the usual format of 
the magazine, and thus presented this 
problem: When the width was right, 
i t  lacked enough area to fill the space 
required for depth. We had two al- 
ternatives: 

A. Photographically lengthen the 
sky and thereby fill the space 
needed. 

B. Add to the non-rooting-section 
crowd, obtaining the same re- 
sult. 

"We selected alternative B for these 
reasons; it would balance the point of 
interest in the center of the cover, and 
mechanically it could be achieved 
with less time and cost. 

"When photographing the print 
supplied to us for the cover we found 
we lacked two inches roughly to fill 
up the needed space for the cover 
format, so by making several extra 
shots of the main crowd at the bot- 
tom inch of the picture we had 
enough material to repeat the crowd 
two additional times and fill the 
space, even deleting the tunnel which 
of course could not be repeated. 

"We felt the result was satisfac- 
tory; however, I would like to note 
that if the sharp-eyed graduates of 
your famous institution watch the 
welfare of our nation as they do their 
Caltech magazine, we have little to 
fear." 

Engineering and Science 



THANKS, MONSIEUR CORIOLIS, UT WE PLAY IT STRAIGHT! 
Your theory is a little complicated for us. Rather than work in rotating coordinates and 
compensate for your famous acceleration, we avoid the problem. Our guidance system plat- 
forms are stabilized in inertial space instead of rotating Earth space. The result is simpler 
guidance system computations for missiles like Titan. If you would like to be trained 
to work in this challenging atmosphere, please contact your college placement office, or 
write to Mr. R. E. Allen, Director of Scientific and Professional Employment, 7929 S. 
Howell, Milwaukee 1, Wisconsin. 

AC SPARK PLUG 9 THE ELECTRONICS DIVISION OF GENERAL MOTORS 



Performance Centers on 
SEALMASTER QUALITY! 

QUALITY . . . The assurance that the second or two PERFORMANCE . . . more hours of efficient power 
hundred and second SEALMASTER Ball Bearing Unit transmission and precision service from every SEAL- 
you buy wil l  be as precision-perfect as the first. A MASTER Ball Bearing Unit, 
combination of exclusive engineering features and 
scientifically-controlled production have made the ECONOMY . . . more for your bearing purchasing 
name SEALMASTER synonymous with quality through- dollar. SEALMASTER quality and performance contin- 
out industry. ues to pay dividends long after the original purchase. 

AVAILABLE I N  A COMPLETE QUALITY ENGINEERED L INE  

Normal-Standard Standard FLANGE 
Medium Duty Medium Duty CARTRIDGE PILLOW BLOCK FLANGE UNIT 

PILLOW BLOCKS FLANGE UNITS UNIT 

S E M A 5 T E R B E A R I N G S A Division of STEPHENS-ADAMSON MFG. CO., 49 Ridgeway Avenue, Aurora, Illinois 

PLANTS IN: CLARKSDALE, MISSISSIPPI 0 LOS ANGELES, CALIFORNIA 0 BELLEVILLE. ONTARIO MEXICO CITY, D. F. 
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THE 

MILLSAP 

ELECTRONICS 
ENGINEER 

One component in the world of electronics is as old as creation: MAN. A very 

special breed of man: the Engineer. Without him, no new application of the art, 

no improvement of the old, no bold departure from tradition. No aeronautics. 

No electronics. No.. . Ryan. This is why we hold the Engineer in overwhelmingly 

high regard, seek him out with unrelenting search, provide him with optimum 

conditions in which to conduct research and development. Indeed, without him 

the Ryan Electronics Center could not maintain its position of leadership in 

electronics. With him, no ceiling can be set on what Ryan can do, no limit fixed 

on his horizon or ours. No place else is there more urgent need or brighter future 

for the qualified engineer, and your inquiry is invited. Send resume in confidence 

to  George Gerner, professional employment. 

R Y A N  

ELEV^TRoNIL^s A DIV IS ION OF RYAN AERONAUTICAL COMPANY 

5650 KEARNY MESA ROAD, SAN DIEGO 12, CAI  IFORNIA 
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Books 
~elescoves 
(Stars and Stellar systems, Vol. I)... $8.50 
Edited b y  Gerald P. Ktiiper and 
Barbara M .  Middlehunt 

Stellar Atmospheres 
(Stars and Stellar Systems, Vd.  VI) 

$1 7.50 
Edited by  Jesse L. Greenstein 
University of Chicago Press 

Stars and Stellar Systems, a new 
series of books on astronomy and 
astrophysics has been started with 
the publication of the volumes, Tele- 
scopes, and Stellar Atmospheres. The 
series will cover problems of stars and 
stellar systems in the multi-author 
reviews and original contributions. 
Volume I on telescopes contains two 
articles by Ira S. Bowen, director of 
the Mt. Wilson and Palomar Observ- 
atories, and one by John G. Bolton, 
former director of Caltech's Radio 
Observatory. 

Volume VI, edited by Jesse L. 
Greenstein, covers the problems of 
radiation transfer, stellar spectro- 

scopy, and variable and peculiar 
stars. Eight of the chapters were 
written by Mt. Wilson and Palomar 
Observatory staff members: Arthur 
Code (now director of Washbuin 
Observatory in Wisconsin), Horace 
W. Babcock, Robert P. Kraft, Olin 
C. Wilson, Paul W. Merrill (retired), 
Armin J. Deutsch and Alfred H. Joy 
(retired) . 

Principles of Meteorites 
bz~ E .  L. Krinov 
Pergamon Press ... ... ... .... ............ ....... $12 

An English edition of a book writ- 
ten by the Scientific Secretary of the 
Committee on Meteorites of the 
USSR Academy of Sciences. The 
book was translated from the Rus- 
sian by Irene Vidziunas Goddard, 
analytical chemist in geochemistry 
at Caltech, and the trans1 a t" ion was 
edited by Harrison Brown, professor 
of geochemistry. 

As Dr. Brown says in an editor's 
note, ". . . this work gives a view of 

meteorites primarily from a Russian 
perspective. It is admittedly nearly 
as deficient in reference to English 
literature on the subject as our own 
works are deficient in reference to 
Russian literature. It is hoped that 
translations such as this will result 
eventually in sufficient interchange 
of knowledge and ideas to permit 
scientists of the East and West to be 
fully aware of each other's progress." 

Cerebral Systems and 
Computer Logic 
California Institute of  Technology 

$2.25 pp. 

A record of the proceedings of the 
Conference on Cerebral Systems and 
Cornputor Logic, sponsored by the 
California Institute of Technology 
and the Rockefeller Foundation, that 
was held at Caltech February 8-11, 
1960. The 72-page booklet, made up 
of summaries of the 36 talks given at 
the conference, is available at the 
Caltech Bookstore. 

Edison offers you both challenge and opportunity in the 
all-electric future. 

If you want a career with challenge, we at Edison 
would like to talk to you. 

We'd like to explain our role in the expanding economy 
of Southern California. Today, Edison serves over four 
and one half million people. In  ten years it is estimated 
that one half again as many will be served. 

And we'd like to explain how you can fit into this all- 
electric future. Unlimited opportunities exist for creative 
engineers as the demands for electricity continue to grow. 
To meet these growing demands new and more efficient 

engineering, construction and operating methods must 
be developed. 

You'll find opportunity at Edison. Because a t  Edison, 
you link your future with the all-electric future. 

For full details, write or call: 

Mr. C. T. Malloy 
Southern California Edison Company 
P.O. Box 351 MAdison 4-7111 
Los Angeles 53, California 

SOUTHERN CALIFORNIA 
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Dow means pro ress thro g h chemistry- 
make it, master it, market it 

MAKE IT. In one respect the chemist enjoys a freedom af- 
forded few other professions-if he needs some new material 
for a specific problem, he can usually make it. Need a grease- 
less einulsifier? He can start with a water-soluble polyglycol 
and tailor it exactly to your needs. Need a coupling agent 
with surfactant properties for aromatics? Sulfonating his 
dodecylbenzene should do it. And it does. Certainly there 
are a great many ways to solve problems, but at Dow the 
emphasis is on "make it." 

MASTER IT. Theoretical possibilities are not enough for the 
developers of new DOW products. These must be 
mastered to achieve the utmost of their nossibilities. Pow- 

Dow products for industry, "If it's Dow, it's backed by 
complete technology." 
MARKET IT. It happens to be true that for your better prod- 
uct, the world will beat a path to your door considerably 
faster if you have an astute marketing department. Here 
again the scientific method proves its value. Dow marketing 
personnel make sure the right people know about the right 
product and can get it in the right package. At Dow, 
marketing personnel know their products "from tire chern- 
istry up." Rigid foam? Builders can use it for insulation, 
boat builders for buoyancy. Polyethylene film? Food proc- 
essors can use it for packaging, housewives for picnicking; 
In this way, Dow's marketing experts serve industry and the 
consumer by helping them get better products in the best 
possible form. 
T o  learn more about the Dow Opportunity, visit or write the 
Technical Employment Manager at any city below. 

dered calcium chloride hard to handle? A new pelleted form 
provides the answer. Methylcellulose dusty and hard to 
dissolve? Make it granular, clean, and free flowing. In this 
intermediate or developmental stage of the Dow operation, 
the emphasis is on "make it work." As a result, as with all 

California-Pittsburg, Seal Beach 
Colorado-Rocky Flats 

OW CHEMICAL COMPANY MIDLAND, MICHIGAN - 



Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac- 
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time, Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through I 8  years of experience in producing 
missile and space systems, We are seeking qualified engineers and scien- 
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-El 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel  f low requirements for  space vehicles with 

Donald W. Douglas, Jr., President of DOUGLAS 
MISSILE AND SPACE SYSTEMS Â MILITARY AIRCRAFT Â DC-8 JETLINERS H CARGO TRANSPORTS H AIRCOMBa GROUND SUPPORT EQUIPMENT 
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he British Attitude to eterrence 

by the Rt. Hon. John Stmchey, M.P. 

Of course, there is no one universally, or even gen- 
erally, held view in Britain on deterrence, nor on 
defense generally. But it is true that on one single 
aspect of defense there is wide agreement in Britain. 
That is as to the consequences of full-scale nuclear 
war. And that is natural; for, whoever else supposes 

CARNEGIE PROGRAM: 
SCIENCE AND GOVERNMENT 

As scientists and engineers become more and 
more deeply involved in  non-scientific problems, 
there has been encouragement for a broader e f -  
fort at the Institute in  certain appropriate areas 
of t1ie humanities and social sciences. A recent 
grant from the Carnegie Corporation of New 
York has made a beginning possible. 

Particular interest has been concentrated on 
the field of science and government where there 
seems to be some real value in ioining the efforts 
of scientists and of scholars in other disciplines. 
During the current academic year a group of 
faculty and graduate students from all Divisions 
has come together t o  study the subject of arms 
control within the broad context of national 
pollc!j and of international competition. 

Local resources have been reinforced with the 
talents of a series of outside visitors from aca- 
h i c  and from public life, and these visitors 
have each been asked to deliver a lecture t o  the 
Institute. At the midpoint i n  our year's program 
we were privileged to welcome the Rt. Hon. 
John Strachey, M.P.,  a distinguished visitor from 
the United Kingdom. The  accompanying article, 
"The British Attitude to Deterrence," has been 
adapted from his talk at the Institute on January 
25. 

-David C .  Elliot, 
professor of history 

that they can survive such an event, it is almost cer- 
tainly impossible for the inhabitants of the U.K. to 
do so. 

We are familiar with the Rand Corporation's calm 
culations in, for example, their Report on a Sttidy 
of Non-mllitanj Defense - calculations designed to 
show that if shelters were constructed on a sufficiently 
enormous scale, some people in some places would 
survive. No doubt they would. We are not appreciably 
reassured. For, as Dr. Herman Kahn, in his recent 
magnum opus O n  Thermonuclear War,  has had to 
ask: "Would the survivors envy the dead?" 

There is a more conclusive reason for supposing. 
that, whatever number of individuals might survive 
a full-scale nuclear exchange, organized human society 
has become incompatible with nuclear war. For, 
what reason is there to suppose that if the world 
stays organized (or perhaps one should say unorgan- 
ized) as it is, we face the prospect of only one 
nuclear war? Contrary, perhaps, to the common im- 
pression, most human societies have not been de- 
stroyed by single, particular, catastrophes. It has been 
the reiteration of natural disaster, or more often of 
war, that has undone them. And war has not failed 
to repeat itself. As Wordsworth wrote, in the context 
of his experiences of the French Revolution: "The 
earthquake is not satisfied at once." What chance 
would human society have of surviving the recurrent 
shocks of the nuclear earthquake? 

I arrive, then, at the first proposition which I wish 
to put before you. War, in becoming nuclear, has 
become incon~patible with the continuance of human 
civilization. 

What are we to do about nuclear war? So far we 
have simply endeavored to deter other states from 
making nuclear war upon us. And during the first 
fifteen and a half years of the nuclear age we have 
been successful. Indeed, once upon a time, in the 
remote past - by which I mean four or five years ago 
- deterrence was thought to be a comparatively sim- 
ple business. All that you had to do was to keep up 
an adequate stable of bombs and bombers; and then 



" M a n y  who have thought a,bout this problem have 

come to the conclusion that reliable stability 

can only come through a n  international agency 

wi th  a n  effective monopoly of force." 

you told the other chap not to be naughty, "or else . . ." 
How different is our present situation! We are still, 

willy-nilly, adherents of the doctrine of deterrence; 
but how much more complex that doctrine has now 
become. For a number of things have happened. 

First and foremost, of course, the other fellow has 
started to deter us. In a word, Russia has achieved 
nuclear parity; and that has changed a lot of things. 

Second, a number of clever people have started 
analyzing the concept of deterrence, and they have 
concluded that it is in essence anything but simple. 
Just to start with, they have differentiated Type 1, 
Type 2, and Type 3 deterrence. 

Now Type 1 deterrence, as I understand it, could 
be simply if crudely summed up by the saying: "If 
you vaporize me, I will vaporize you." 

Type 2 deterrence might be equally crudely ex- 
pressed by the words: "If you vaporize my allies or 
generally start out to conquer the world by military 
means, I will vaporize you." 

Type 3 deterrence, on the other hand, might be 
expressed by the saying: "If you start nibbling me 
with conventional forces, I will start nibbling you 
right back." 

Moreover, your defense experts seem to have come 
to certain conclusions about how much of each of 
these types of deterrence we have in fact got. They 
appear to hold that the West retains a great deal of 
Type 1 deterrence, but hardly as securely as we ought. 
On the other hand, they believe that we have precious 
little Type 2 deterrence left. And finally they warn 
us that we have been extremely negligent in building 
up our Type 3 deterrence. 

A sustained defense effort 

These conclusions are the reverse of reassuring. 
They appear to point towards the need not only for a 
long, expensive, and sustained defense effort on the 
part of the West, but also towards an effort directed 
far more clearsightedly and intelligently than has yet 
been done. That effort would be directed, as I under- 
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stand this advice, towards two points: first, to secur- 
ing our Type 1 deterrence, by giving to our ultimate, 
strategic deterrent the highest possible degree of 
invulnerability; and second, to improving both the 
quantity and quality of our conventional forces. In 
my opinion there is nothing incompatible between a 
vigorous defense effort in these fields, and the meas- 
ures of disarmament which I am going to propose. 

The arms race 

Can we possibly be content even with the most 
sensible and intelligent prosecution of the arms race? 
No doubt we can minimize the chances of the out- 
break of nuclear war in any given year, and so reas- 
onably hope much to postpone its onset. We may 
do this by maintaining and reinforcing our deterrent 
forces at each of the three levels. But is that enough? 
In the nuclear age, all that the world seems to be - 

able to achieve by prosecuting the arms race is a 
stay of execution. Now, no doubt for people like us 
who live in the condemned cell, a stay of execution 
is a very important thing to procure. But the stay, 
when it has been obtained, must be used. I t  must be 
used in such a way that the world can be released 
from the condemned cell of fear; it must be used 
for nothing less than to rid the world of nuclear war, 
for nothing less will enable us to survive. To para- 
phrase a famous annotation: The experts have ex- 
plained the arms race in various ways - the thing 
is to stop it. 

Now, of course, we can stop the arms race on our 
own any day. We can do so by ceasing to make new 
arms and by scrapping our existing arms. That is 
what is proposed by some people: that is what is 
called "unilateral disarmament." It has the immense 
appeal of simplicity. It is not my purpose to argue 
about this issue here. I want to say only this, that 
whatever else unilateral disarmament may or may 
not be, it is surrender. It may be said to be none 
the worse for that, but it is surrender in the precise 
sense that, if you have unilaterally disarmed, you 
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have got to do what anyone who has not so dis- 
armed tells you. In other words, others can quite cer- 
tainly impose their will upon you. You may suppose 
that these other people, or other states, will not, in 
practice, interfere with you. Or you may suppose 
that their instructions to you will be acceptable, or 
at any rate more acceptable than continuing to run 
the risks entailed in the arms race. 

All right. I can understand people taking this view. 
But I do not understand people who pretend that 
unilateral disarmament is not surrender. 

For that matter, those pacifists, or "unilateralists," 
as they are now often called, who have thought deeply 
about the matter are perfectly clear that unilateral 
disarmament is surrender: that it is, if necessary, the 
absolute surrender of all we have and are. The great 
pacifist tradition - and it is a great tradition - has 
been perfectly clear on this point. Recall, for instance, 
the tremendous declaration to King Charles I1 made 
by the original members of the Society of Friends. 
They wrote that they would never "fight or war 
against any man with outward weapons, neither for 
the Kingdom of Christ, nor for the kingdoms of this 
world." With respect, how trivial - indeed, how taw- 
dry - the declarations of some present-day pacifists 
or unilateralists, even when they are great philoso- 
phers, sound in comparison with those unflinching 
words. 

The dead end of  hope 

But what about those of us who cannot take the 
road of surrender? Is there anything for us to do 
except to persevere along the old, dusty, dispiriting 
road of multilateral disarmament negotiations - or, 
as you call it, "arms control"? That road has often 
seemed the very dead end of hope, the very alleyway 
of despair. Nevertheless, I believe that in principle 
that is what we must do. But, of course, if we are 
to have the slightest chance of making progress along 
the road of multilateral disarmament negotiations, we 
must seek to travel in a very different way and with 
a very cliff erent spirit than heretofore. 

I will forbear to recall to you the desolating story 
of the disarmament negotiations since 1945. They 
have been an apparently aimless, empty, diplomatic 
quadrille in which first one side and then the other 
has come forward with proposals which they have 
known to be unacceptable to their opponents. The 
only interruption in this monotonous process has been 
when one side - usually the Russians - has achieved 
a warfare coup by, in effect, accepting the 
other side's proposals, in the serene confidence that 
in that case these proposals will be immediately 

- - 

withdrawn. 
How totally different would be serious disarma- 

ment negotiations in which both sides actually hoped 
for an agreement! We can judge of this from the pro- 
ceedings of the nuclear test ban conference. Here 

was - and is -- a conference which has evidently and 
undeniably sought to grapple with the real technical 
problem of control, verification, and inspection: a 
conference in which both sides have been willing to 
contemplate, at any rate, the possibility of the con- 
clusion of an agreement. 

We are now, I suppose, approaching the moment 
of decision on this matter. I am far from denying the 
existence of relal risks in the signing of a test ban 
treaty this year. But when I envisage the risks of not 
signing such a treaty, I cannot help feeling that they 
are by far the greater. 

The initial test ban 

Dr. Kahn has lent his authority to the view that 
we ought to accept a disarmament treaty even if 
there are "some moderate" risks of its undetected 
violation. He implies that something up to a 25 per- 
cent risk might even be acceptable. At any rate I 
register my conviction that the chances of our being 
vaporized during the next two decades turn more 
upon whether a test ban has been achieved in the 
proximate future than upon any other single factor. 

Nevertheless, a test ban treaty is only a first step, 
and a very short one at that, along the road to disarma- 
ment. True, the first step along that road may be all 
important. On this subject we may almost say with 
Madame du Deffand, when she was told that St. 
Denis walked six miles carrying his head in his hand: 
"La distance n'y fait rien: il n'y a que Ie premier pas 
qui coute." But the first step of a test ban treaty will 
only count if it is followed, and not too tardily, by 
others. 

What, then, should be the next steps in multilateral 
nuclear disarmament after the test ban? I must say 
that the current suggestions do not seem to me very 
hopeful. I am afraid that we must accept the fact that 
the destruction of nuclear stocks, for example, is un- 
inspectable and therefore impossible. The cutoff in 
production of fresh nuclear material is perhaps in- 
spectable; but then it is not particularly important. 

On the other hand, the current suggestions of the 
control of the means of delivery seem to me to point 
in the right direction. 

Might I in this latter connection make a humble 
and limited suggestion? Much less vulnerable, and 
therefore characteristically second-strike nuclear weap- 
ons, such as the second generation of solid fuel 
rockets in general, and the Polaris-carrying subma- 
rine in particular, are now making their appearance. 
Why should we not take this opportunity to propose 
that both sides begin to scrap their older, highly vul- 
nerable, and so essentially first-strike, nuclear weap- 
ons? For a start, why should we not propose that 
each side should scrap say 100 or 200 of their liquid- 
fuel highly vulnerable IRBM's or even ICBM's? The 
process would be extremely easy to inspect and verify. 
Inspectors from each side could verify that an equal 
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number of Russian and American weapons really had 
been simultaneously dropped into the middle of the 
Atlantic. 

True, it will be said immediately that this is merely 
a proposal for the, scrapping of obsolescent weapons 
as and when up-to-date weapons become available. 
So it is, in a way. But do not let us forget that the 
obsolescent, first-strike vulnerable weapons, though in 
my opinion almost useless as deterrents, are a highly 
provocative menace to the other side. For example, 
many of us in Britain felt that it really was trying 
the Russians' patience rather high to install those 
60-odd Thor missiles in the U.K. There they are, 
right under the enemy's guns, sitting targets for any 
Russian first-strike, quite incapable of second-strike 
retaliatory action themselves, yet capable, if they 
were used first, of destroying a dozen or so great 
Russian cities. And, of course, the Russians have 
IRBM's of the same obsolescent but highly provoca- 
tive kind. 

Would it not make a profound difference to the 
whole character of the world situation - to the whole 
political climate of our time- if the West and the 
East each publicly destroyed even 100 or 200 of this 
type of weapon? 

Scrapping first-strike weapons 

But would Russia agree? None of us can tell. Let 
us assume for a moment that she would not. Deeply 
suspicious that this was one more Western plot to - 

put her at a disadvantage, she might refuse. In this 
case, I think that we should seriously consider going 
further. Miglit we not seriously consider taking this 
particular step unilaterally? After all it is only general 
unilateral disarmament which involves our surrender 
and is therefore for most of us impossible. 

Unilaterally to scrap one particular weapons sys- 
tem which has become largely useless as a deterrent 
-but which remains intensely menacing, and so pro- 
vocative, to our opponents - far from involving our 
surrender, may well actually strengthen our gen- 
uinely deterrent, defensive strength. For that matter, 
if anyone tells me that even particular measures of 
unilateral disarmament are taboo, I can only answer 
him by saying that both the East and West have 
already undertaken several such measures as, for 
example, their respective and drastic scalings-down 
of their conventional forces. 

I seriously suggest, then, that the West might con- 
sider announcing, in the event of a Russian refusal 
to agree to start scrapping essentially first-strike nu- 
clear weapons, that we were going, nevertheless, to 
scrap a certain stated number of them and to1 invite 
Russian inspectors over to watch the process. We 
should announce, further, that this was the start of a 
~ n e r a l  policy whereby we were going progressively 
to reduce toward zero our characteristically first- 
strike weapons, and to concentrate our efforts in the 

nuclear field on the perfection of an adequate (though 
not necessarily very large) but highly invulnerable 
second-strike deterrent force. Undoubtedly this would 
involve, not the abolition of the Strategic Air Com- 
mand and Bomber Command, but a change of em- 
phasis in the effort devoted to these forces. They 
would become smaller but incomparably better pro- 
tected. 

If such a policy as this has anything to commend 
it, then of course the recent proposals on the part 
of the late Administration for the re-arming of NATO 
were misconceived. For part of those proposals in- 
volved studding Europe with land-based IRBM's 
which, when so sited, must surely become vulnerable, 
essentially first-strike, weapons. They must become, 
that is to say, provocations instead of deterrents. (This 
criterion does not, of course, apply to the proposal to 
loan five submarines to NATO; that is a different 
proposition altogether. ) 

This was what caused some of us at the recent 
meeting of NATO Parliamentarians in Paris to protest 
against the proposal to put highly vulnerable IRBM's 
close under the enemy's guns in Europe. For to do 
so would inevitably shift the whole emphasis of 
NATO's effort away from the provision of conven- 
tional shield forces, which is its true, and sadly nee- 
lected, function. For these reasons the proposal 
seemed to us the very opposite of what should be 
done. 

What can we lose? 

1 return to my suggestion: What should we lose 
by progressively diminishing - preferably, of course, 
m~dtilaterally but, if not, even unilaterally - our vul- 
nerable first-strike nuclear forces? Well, we should 
lose something, no doubt. We should in particular 
weaken our Type 2 deterrent power. But then. how 
much of that have we got left anyhow? On the other - 
hand, we should lose nothing of our all-important 
Type 1 deterrent power. Indeed, we might hope 
notably to increase it by means of an emphasis upon 
adequate, highly invulnerable, and so characteristi- 
cally second-strike, forces. 

And, finally, what might we not gain? Would it 
really be advantageous, or even possible, for Russia, 
in the long run, to abstain from following our ex- 
ample? If the West really was undeniably, publicly 
and inspectably, scrapping its characteristically first- 
strike weapons, would not Russia inevitably follow 
suit sooner or later? She might do so, quite frankly, 
partly because she would see that this was correct 
military policy; but she would certainly also have 
to consider the sheer pressure of world opinion. And 
if once both of the great alliances had begun to scrap at 
least their characteristically first-strike nuclear weap- - 

011s. should we not have taken a second - and this 
time not so short - step upon the toilsome road of 
mutual disarmament? 
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But when all is said and done, is disarmament 
enough? Can we really feel, that is to say, that any 
measures. of partial disarmament, such as those sug- 
gested above, are enough? Specifically, are they 
enough to constitute that "major change in the pres- 
ent world situation" without which, as Dr. Herman 
Kahn writes in the recent arms control issue of 
Daedalus, "we may expect to get into a war anyway"? 
To be sure, total, universal, and general disarmament 
of all weapons by all states would certainly constitute 
such a major change. But then can any of us really 
imagine a world consisting in totally disarmed, but 
completely sovereign, states? Frankly, I cannot. 

Whither, then, are we driven in the search for hope? 
I must admit - though no doubt at the cost of losing 
the sympathy ot all practical men- that I, for one, 
am driven in the direction of the long term search 
for some sort of world instrument of authority. And 
I take comfort in the fact that I am not alone in 
being driven in this direction. I quote Dr. Herman 
Kahn again in this context because, whatever else he 
has been accused of, he has seldom been accused of 
being a visionary or sentimentalist. And, again, in 
Diedaliis, he has written that "many who have 
thought about this problem have come to the conclu- 
sion that reliable stability can only come through an 
international agency with an effective monopoly of 
force.'' 

A world authority 

Nevertheless, "an international agency with an effec- 
tive monopoly of force" is a very difficult thing to say 
anything convincing about. The trouble is, of course, 
that any advocacy of such a world authority seems, 
both to the man in the street and to the man in 
authority, wholly Utopian. The concept seems to have 
little connection with anything that is going on in 
the real world about us. 

Perhaps I may be permitted to quote some para- 
graphs on this subject which I recently wrote in a 
pamphlet called The Pursuit of Peace. This pamphlet 
was directed to my own fellow countrymen, and in 
particular to those who share my political opinions. 
So this may perhaps convey to you better and more 
frankly than would words of mine consciously direct- 
ed towards an American audience, what are at any 
rate some British attitudes on this whole subject: 

If we want the concept of a world au- 
thority to have an impact upon events we 
must address our minds to the issue of how, 
conceivably, the existing holders of ultimate 
nuclear power might be induced to pool 
that power in order to create and maintain 
a peaceful world. Those holders of ultimate 
nuclear power are, in 1960 (but not neces- 
sarily for an indefinite period), Russia and 
America. 

In the autumn of 1960 the very idea of 
there being any possibility of America and 
Russia. with or without their allies, combin- 
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ing for any purpose whatever, may seem 
hardly worth considering. 

Be that as it may, one thing is certain. 
Unless there does dawn upon the Russian 
and American Governments and their allies 
(who are often even more intransigent than 
they are themselves) that through, and in 
spite of, and beyond all their searing con- 
flicts (which will not be appeased for many 
years yet) some sort of ultimate common 
purpose exists between them, there is no 
hope for the world. 

What could such a common purpose be? 
As a matter of fact it is not difficult to 
answer that question. At this stage in the 
world's development the Soviet and Ameri- 
can Governments can have one, and only 
one, common purpose, namely to stay alive. 
It is a simple, but not an unimportant, pur- 
pose. 

What are the chances that the instinct for 
survival will, in time, assert itself in those 
who control the destinies of Russia, America, 
and secondarily, but quite importantly, in 
their major allies? I t  would be foolish to 
ignore the obstacles that stand in the wav 
of survival. There is first the ideological 
obstacle. Russia, overtly, and America only 
less overtly, have, as societies, much more 
clear-cut, definite and precise ideologies than 
the older nations of Western Europe. And 
they preach their respective credos with 
some passion to the rest of us. The Russian 
Government tells us daily that the world 
must and will be organized upon the basis 
of communism: the American Government 
that it must and will be organized upon the 
basis of free enterprise. 

Who can have failed to notice one curious 
fact about the preaching and counter-preach- 
ing, the crusading and counter-crusading, to 
which the world is still being subjected by 
the great protagonists? The volume, and 
even the vehemence, of their exhortations 
do not diminish, but their interest does. 
Slowly but surely both of their gospels are 
becoming a bore. The sap of life is draining 
out of them. Nor is the reason far to seek. 
When we compare either the communist 
gospel with the actuality of Soviet society, 
or the gospel of free enterprise with the 
actuality of American society, we find a pro- 
found discrepancy between promise and per- 
formance. I t  is not that either Russian or 
American society is unsuccessful. On the con- 
trary, as human institutions go, they are 
both successful above the average. I t  is 
rather that they are beginning to exhibit 
(quite unaccountably if we take either of 
their ideologies at face value) one telltale 
characteristic: namely similarity. 

Naturally, the differences between them 
are still great. But the significant fact is that 
they are beginning to diminish. Apparently, 
huge, industrial, vigorous, highly organized, 
communities such as these come to bear 
certain resemblances to each other, however 
you organize their productive and social life, 
It is a sobering and in some respects depres- 
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sing conclusion. But it does carry within it 
one supreme gleam of hope. After all, what 
vital interest of the United States does Russia 
in fact need to menace? Or where do Ameri- 
can purposes a n d  aspirations in fact threaten 
the well being, let alone the existence of 
Russia? True, there are plenty of causes of 
dispute, from Berlin, to Cuba, to Formosa. 
But they are mostly in fact secondary, pe- 
ripheral, and therefore capable, at least, of 
settlement. They are capable of settlement if 
once the Russian and American Governments 
come to realize that they both have a vested 
interest in settlements as such. For, like all 
dominant powers, they are in essence con- 
servative powers. This may be a hard saying 
for governments representing, respectively, 
the oldest and the newest revolutionary tradi- 
tions in the world. But it is a fact. 

No doubt this is an attitude which will prove ex- 
tremely irritating to some Americans. Neverthless, I 
thought it better that you should know that that is 
how some of us feel in Britain. 

Naturally, I realize that we are still at an im- 
mense distance from that monopoly of effective 
power which, as it seems to me, can alone be expected 
to pacify the world. Nevertheless, the world is passing 
through certain phases which will be familiar to eco- 
nomists from their studies of the structure of modern 
industry. 

In the past, the world of power politics might be 
compared to the world of capitalist firms in their 
competitive phase. It was a world of many contest- 
ants - a free-for-all. And then there emerged in 
power politics, as in industry, a world of oligopoly, a 
world in which power was shared by a relatively small 
number of contestants: oligopolists who made ar- 
rangements, alliances, truces, wars, between them- 
selves. 

But already the world appears to have passed be- 
yond the stage of oligopoly into the stage of a duopoly 
of power. The supremacy of the two super states, 
Russia and America, may, it is true, not last forever, 
but it exists today. And would not the economists tell 
us that most experience suggests that the stage of 
duopoly precedes that of monopoly? 

But here, of course, the world of economics pro- 
vides a poor analogy to the world of power politics, 
for duopoly is accustomed to pass into monopoly by 
means of the conquest of one of the two survivors by 
the other: and that is just what the world in the 
nuclear age cannot stand. 

How then can we imagine Kahn's "monopoly of 
effective force" coming into being? Perhaps we can- 
not yet imagine what the process might be like. We 
can only see its necessity for survival. At present we 
have got no further than the stage of Russia and 
America recognizing each other's existence, of recog- 
nizing each other in the simple sense that they face 
the fact that their respective social systems and ways 
of life are there, and are there for keeps. But I sug- 

gest that we have about reached this stage. We have 
reached the stage when each of the super powers 
recognizes the other as a permanent feature of the 
international landscape. 

I would remind you how recent and still, no doubt, 
incomplete even this elementary form of mutual rec- 
ognition is. Russia, until very recently, refused to 
recognize America in this sense: she loudly pro- 
claimed, and originally at any rate believed, that 
America and Western capitalism generally were in- 
herently so self-contradictory that they must destroy 
themselves in the near future. 

Conversely, the United States pretty well up to the 
end of what we may call the Dulles epoch, failed 
fully to recognize the existence of Russia as, I repeat, 
a permanent feature of the international landscape. 
In some American quarters at any rate there was the 
concept of the "roll-back or the "crusade." And be- 
hind this concept lay a presupposition that the social- 
ist structure of the Russian economy, and of Russian 
society generally, was inherently impermanent, if not 
impossible. 

For that matter, both sides still accuse each other 
of harboring these attitudes, and of attempting to 
push reality into conformity with them by means of 
attempting to subvert their opponent's social systems. 
And no doubt there exist in both countries lunatic 
fringes - and still quite wide and noisy fringes - 
which have not achieved mutual recognition in this 
sense. Nevertheless, I am inclined to think that the 
bargain of co-existence - for such it is - has just 
about been tacitly struck. And even that elementary 
bargain is extremely important. 

I recall to you in this connection the seventh chap- 
ter of Through the Looking Glass, in which Alice en- 
counters the Unicorn. 

'What is this?" the Unicorn asks. He is told that 
it is a child. 

"I always thought they were fabulous monsters!" 
says the Unicorn. "Is it alive?" 

Alice could not help her lips curling up 
into a smile as she began: "Do you know, I 
always thought Unicorns were fabulous mon- 
sters, too?" 

. . ."Well, now that we have seen each 
other," said the Unicorn, "if you'll believe in 
me, I'll believe in you. Is that a bargain?" 

Observe the terms of the bargain: Alice was not 
asked to believe in what the Unicorn said, nor vice 
versa. No, the bargain was simply that each was to 
believe in the fact of the existence of the other. It is 
that elementary bargain which we of the rest of the 
world would ask you two super powers to make. For, 
upon that basis alone can we even begin to think of 
going forward towards the next stage, which could 
be nothing less than a bargain designed to secure 
the minimal degree of cooperation necessary to keep 
some sort of law and order in the world. Without 
that, what hope is there for any of us? 
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onth at Caltech 

Dean of the Faculty 

William N. Lacey, professor of chemical engineer- 
ing, has been named dean of the faculty at Caltech. 
He succeeds George W. Beadle, who recently ac- 
cepted the chancellorship of the University of Chicago. 

Dr. Lacey served as dean of graduate studies at 
Caltech From 1946 to 1956 and has been a member of 
the faculty for 45 years. He came to Caltech as an 
instructor in chemistry in 1916. A graduate of Stan- 
ford ( 1911 ), he received the degree of chemical en- 
gineer there in 1912. He served as an assistant in 
chemistry at the University of California from 1912 
to 1915, when he received his PhD. He  then worked 
for a year as a research chemist for the Giant Powder 
Works in San Francisco and went on to be a research 
associate at MIT before joining the Ca-ltech faculty. 

For many years, Dr. Lacey, with Bruce H. Sage, 
professor of chemical engineering, headed a hydro- 
carbon research program at the Institute called Proj- 
ect 37. In 1953 he and Dr. Sage received Certificates 
of Appreciation from the American Petroleum Insti- 
tute for their work on the project. The award noted 
that "the work carried out at the Institute has been 
of untold value to refiners and others because it en- 
abled them to predict accurately how hydrocarbon 
mixtures would react under given circumstances" and 
"to save tens of millions of barrels of high-grade distil- 
late which otherwise might have been lost forever." 

In 1946 Dr. Lacey received the Hanlon Award of 
the National Gas Association of America "for meri- 
torious service to the natural gas industry." In 1947 
he was given the Anthony F. Lucas Gold Medal of 
the American Institute of Metallurgical Engineers. 

During die first world war Dr. Lacey served as first 
lieutenant in the Ordnance Department Reserve, and 
saw active duty from 1917 to 1919 at the Bock Island 
Arsenal, in Illinois, where he was assigned to a plant 
for loading artillery shells and fuses. 

In World War I1 he served with the National De- 
fense Research Council as a supervisor of research 
and development of artillery rocket ammunition at 
Caltech, and, in 1948, he received a Presidential Cey- 
tificate of Merit for this work. 

Dr. Lacey has been a consultant on many govern- 
ment and industrial research products, and is the 
author or co-author of 6 textbooks and nearly 150 

scientific papers. He is a member of the American 
Chemical Society, the American Institute of Chemical 
Engineers, and the American Society for Engineering 
Education. Since June 1960 he has been a member 
of the California State Board of Registration for Civil 
and fiofessional Engineers. 

Honors and Awards 

Frank Press, director of Caltech's Seismological 
Laboratory, has been appointed to a four-year term 
on President John F. Kennedy's science advisory com- 
mittee. Dr. Press has served on California Governor 
Brown's scientific advisory committee on atomic en- 
ergy, and on the national level as a consultant to the 
Departments of State, Defense, and Navy. 

Dr. Press received another high honor this month 
when the U.S. National Committee for the Interna- 
tional Geophysical Year designated a mountain in 
West Antarctica as Mount Press. Caltech operates a 
seismographic station at Wilkes Coast in Antarctica, 
under the direction of Dr. Press. 

Clarence R. Allen, associate professor of geology, 
has received the first Grove Karl Gilbert Award of 
$9,000 to continue his studies of fault scarps that are 
caused by earth movements around the Pacific Basin. 
The award is made possible by the Harry Oscar Wood 
Fund, which is administered by the Carnegie Inst-itii- 
tion of Washington. Harry Wood was in charge of 
the Seismological Laboratory, a joint enterprise of 
Caltech and the Carnegie Institution, until it was 
formally turned over to Caltech in 1935. 

Arthur A. Klein, professor of aeronautics at Caltech, 
has been elected a director of the Society of Automo- 
tive Engineers. Dr. Klein, who has been active in the 
organizational affairs of SAE, received a plaque last 
year honoring him for his many contributions. He re- 
ceived his BS from Caltoch in 1921, bis MS in 1924, 
and his PhD in 1925. 

New Caltech Trustees 

Three new members were elected to Caltech's board 
of trustees this month: Robert S. Ingersoll, president 
and chief executive officer of the Borg-Warner Cor- 

continued on page 28 
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What's it take to make the right connection? 
Plenty! Consider the problem. Western Electric manufac- trate heavily on developing manufacturing methods for this 
tures the switching systems which connect some 60-million ECO equipment. 
Bell telephones throughout the U. S. The average call over Your Western Electric assignments may cover many of 
today's electromechanical system requires 420 relay opera- our other as the leading communica- 
tions. All together, this interconnecting equipment makes tions manufacturer. perhaps you'll worl< on advances in 
up the heart of what is, in effect, the ~or ld ' s  largest machine. microwave transmission, or even on satellite communications. 

That's where Western Electric and you come in. The ~i Joining Western Electric may well be  your right 
switching equipment for this "machine" involves an enor- connection. 
mous manufacturing job carried on by our plants throughout 
the country. Because of the size and service requirements Opportunities exist for electrical, mechanical, industrial, civil and 

involved, we require quality standards far those chemical engineers, as well as physical science, liberal arts, and 
business majors. For more information, get your copy of "Western 

of ordinary manufacturing. The size of this job presents an ~ l ~ ~ t ~ i ~  and your career" from your placement Officer. 0. write 
unusual challenge to the engineer who may save the Bell College Relations, Room 6105, Western Electric Company, 195 Bioad- 
System inany tllousands of dollars by even a small cost- way, New York 7, N. Y. And be sure to arrange for a Western Electric 

reduction step. interview when the Bell System recruiting team visits your campus. 

While today's switching calls for a priority on enb' rineer- 
ing, tomorrow's will be even more exciting. For even now 
the revolutionary Electronic Central Office is under field 
trial and promises to remake the world of telephony. FI ture 
Western Electric engineers, working closely with their 
counterparts at Bell Telephone Laboratories, will concen- in OF THE BELL SYSTEM 

Principal  manufacturing locations at Chicago, I l l . ;  Kearny, N.  J.; Bal t imore, Md.: Indianapolis, Ind.: Allentown and Laureidale. Pa,; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Mass.: Omaha, Neb.; Kansas City, Mo.: Columbus. Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation, Skokie, i l l . ,  and 
Li t t le Rock, Ark. Also Western Electr ic distr ibut ion centers i n  33  ci t ies and instal lat ion headquarters in  16 ci t ies.  General headquarters: 195 Broadway. New York 7. N. Y.  
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The Month . . . continued 

Frank Pace, Jr. Thomas J .  Watson, Jr. Robert S .  Zngersoll 

poration in Chicago; Frank Pace, Jr., board chair- 
man and chief executive officer of the General Dy- 
namics Corporation in New York; and Thomas J. 
Watson, Jr., president of the International Business 
Machines Corporation in New lork. 

The three members were elected under a new pol- 
icy adopted by the board to broaden the geographic 
base of its membership by the inclusion of a group 
of national trustees. 

Robert S. Ingersoll has held managerial positions 
in several of Borg-Warner's divisions since he joined 
the company in 1939. He was named administrative 
vice president of the parent company in 1953. In 1956 
he became president and in 1958, chief executive of- 
ficer. 

He is a director of the First National Bank of 
Chicago, the Container Corporation, the Chicago As- 
sociation of Commerce and Industry, and the Cham- 
ber of Commerce of the United States. He is also 
vice president of the National Defense Transportation 
Association. 

Mr. Ingersoll was born in 1914 in Galesburg, Ill., 
and is the son of Roy C. Ingersoll, chairman of the 
Borg-Warner Corporation. He was educated at Phil- 
lips Academy in Andover, Mass., and Yale University. 

Frank Pace, Jr., joined the General Dynamics Cor- 
poration in 1952 as executive vice president. He be- 
came president in 1957, and board chairman in 1959. 

He began his career in 1936 as an assistant district 
attorney in his native Arkansas. During World War 
I1 he served for four years with the Air Transport 

Command of the Army Air Corps, and after the war 
spent eight more years in government service as a 
civilian. He served as special assistant to the Attorney 
General, executive assistant to the Postmaster General 
and assistant director of the Bureau of the Budget. 111 
1949 he was appointed director of the Bureau of- the 
Budget, and in 1950 he was made Secretary of the 
Army. He was then only 38. 

Mi". Pace is a director of many companies, among 
them the American Fidelity Life Insurance Company 
Carriers & General Corporation, the Colgate-Palm- 
olive Company and the Continental Oil Company. 
He is also a trustee of the Mutual Life Insurance 
Company of New York. 

He was born in Little Rock, Arkansas, in 1912, and 
attended the Hill School in Pottstown, Pa., and 
Princeton University. 

Thomas 1. Watson, Jr., has been with IBM since 
1937, except for five years, from 1940 to 1945, when 
he served as a bomber pilot in the Armv Air Corps. 
He was elected president of IBM in 1952, and chief 
executive officer in 1956. 

\Is. Watson is a director of the Bankers Trust Com- 
pany of New York, and of Time, Inc., and is one of 
the public governors of the New York Stock Exchange. 

He is also a member of the corporation of Brown 
University in Providence, R.I., where he received his 
BA in 1937, and of the Massachusetts Institute of 
Technology. He is a trustee of the Air Force Aid So- 
icety, the Eisenhower Exchange Fellowships, Inc., the 
Thomas Alva Edison Foundation, and the American 
Museum of Natural History. 
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The Periodic Table lists all the known dements of the world we live in . . . more than half of them used by Union Carbide 

This is the world of U n i o n  Carbide 
. bringing you a steady stream of better products from the basic elements of nature 

You're probably one of the millions who have used such Union 
Carbide products as PRESTONE anti-freeze, EVEREADY flashlights and bat- 
teries, or PYROFAX bottled gas. But the major part of Union Carbide's output 
is in basic materials, employed by more than 50,000 industrial customers to 
fill your life with useful things. 

The 70,000 people of Union Carbide operate more than 400 
plants, mines, mills, laboratories, warehouses, and offices in the United States, 
Canada, and Puerto Rico. With these vast resources and skills, and the help 
of 35,000 suppliers, they create a variety of products in the fields of metals, 
carbons, gases, plastics, and chemicals. 

It is men and women working together to provide new and 
better materials that gives full meaning to Union Carbide. And the people 
of Union Carbide, backed by 128,000 stockholders, will go on bringing you 
the necessities and conveniences that will help keep our standard of living 
the highest in the world. Periodic Chart owelch-Chicago 

The terms "Eueready,""Prestone~ ''Pyrofax." and ^Union Carbide" are trade marks of Union Carbide Corporation: 

Learn more about the products of 
Union Carbide and its work in 
atomic energy. Visit the science 
exhibit at 270 Park Avenue, New 
York, or write for booklet "The Ex- 
citing Universe of Union Carbide." 
Union Carbide Corporation, 270 
Park Avenue, New York 17, N. Y. 
In Canada, Union Carbide Canada 
Limited, Toronto. 

. . . a hand 
in things to come 
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Our Changing Cities 

Cities still have considerable vitality 
but they will require increasing attention 

if they are to be maintained 

by Robert W. Oliver 

The results of the 1960 census of population should 
be extremely interesting. But, regardless of what 
the census tells us concerning the rate at which 
our various cities and metropolitan areas are growing, 
it will certainly confirm the proposition that the net 
population increase of the United States is taking 
place in cities somewhere. Less than a century ago, 
60 percent of our labor force was employed on farms. 
but by 1950 the figure had declined to 10 percent, 
and it is continuing to decline. Our rural (as distin- 
guished from our farm) population has declined from 
95 percent of our total population in 1800 and 60 
percent in 1900 to less than 40 percent at the present 
time. 

Notwithstanding our pioneering traditions and our 
romantic recollections of the frontier, we have become 
a nation of city dwellers; more and more our culture 
reflects urban rather than rural living. And, increas- 
ingly, it reflects the way of life of large metropolitan 
areas - of the New York complex, for example, rather 
than Winesburg, Ohio. So, to know ourselves, we 
must know something about our cities and the ways 
in which they are changing. We must analyze the 
changing inter-relationships of urban people and 
urban things, for a city may be defined as a concen- 
tration of people and the  physical facilities they  re- 
quire in their enjoyment of life and their pursuit of 
income. 

Perhaps the most important manifestation of our 
changing cities is suburbanization - the movement of 
urban populations away from the centers of metro- 
politan areas. 

In the United States there are 184 metropolitan 
areas - areas characterized by population concentra- 
tions around the older central cities which remain 
as the cores of the population concentrations. Be- 
tween the censuses of 1940 and 1950, suburbs grew 
less rapidly than their central cities in only 25 metro- 

politan areas; in over 60 percent of our expanding 
metropolitan areas, suburbs grew at a greater abso- 
lute as well as percentage rate. And the continuation 
of this trend will undoubtedly be demonstrated by the 
results of the 1960 census. We are not only urban 
dwellers; we are suburban dwellers as well. 

Suburbanization is probably more pronounced in 
southern California than in any other section of the 
United States. As William H. Whyte, Jr., put the mat- 
ter in The Exploding Metropolis: 

On the fringe of the city, people are no longer 
drawn inward toward the center, but outward to 
the new shopping centers. Los Angeles, which 
has sometimes been called 100 suburbs in search 
of a city, shows the pattern at its most extreme; 
there is hardly any center at all, and what center 
there is seems useful to most citizens chiefly as 
a way to get from one freeway to another. 

Attempts are being made to provide Los Angeles 
with a center: Near the Los Angeles City Hall a new, 
impressive public building appears every year or so; 
we shall soon have a downtown opera house as well 
as a stadium for the Dodgers; and the redevelopment 
of Bunker Hill is underway. But the outward popula- 
tion movement in southern California will continue. 

Between 1930 and 1940 the population of Los 
Angeles County increased most rapidly in such areas 
as Vernon, Maywood, Bell, Huntington Park, Santa 
Monica, Burbank, and Glendale. Between 1940 and 
1950 Long Beach, Inglewood, Encino, and Compton 
were added to the list. And since 1950 the impressive 
growth has been in such places as Whittier, Azusa, 
Covina, Glendora, San Fernando, Puente Hills, and 
Palos Verdes. If present trends continue, during the 
next decade the greatest absolute and percentage 
population increases in the Los Angeles metropolitan 
area will occur in the outlying sections of Los Angeles 

continued on page 32 
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OUT OF THE LABORATORY 

Manned space missions of extended flight 
duration must have a large, continuous, long last- 
ing and reliable source of electrical power. Only 
a nuclear reactor heat source is compatible with 
these requirements to provide power for propul- 
sion and to operate all equipment aboard the 
spacecraft. Advanced nuclear energy conversion 
systems are now being developed by Garrett's 
AiResearch divisions to meet these new power 
requirements. 

Besides nuclear and solar power systems for 
space applications, other project areas at Garrett 
include : electronic systems, such as flight data com- 
puters and solid state transistorized conversion 
systems for high speed generators; and complete 

environmental systems for advanced flight vehicles. 
This diversification of project areas enables . . 

the engineer at Garrett to specialize or diversify 
according to his interest, not only making work 
more interesting but increasing the opportunities 
for responsibility and advancement. 

An orientation program lasting a number of 
months is available for the newly graduated engi- 
neer, working on assignments with highly experi- 
enced engineers in laboratory, preliminary design 
and development projects. In this way his most 
profitable areas of interest can be found. 

For further information about a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE CORPORATHON 

diResearch Manufacturing Divisions 
Los Angeles 45, California Phoenix, Arizona 

O T H E R  D I V I S I O N S  A N D  S U B S I D I A R I E S :  A I R S U P P L Y - A F R O  E N G I N E E R I N G  Â A I R E S E A R C H  A V I A T i O N  S E R V I C E  Â G A f t R E T T  S U P P L Y  Â A I R  C R U I S E R S  

A I R E S E A R C H  I N D U S T R I A L  Ã G A R R E T T  M A N U F A C T U R ~ N G  L I M I T E D  Â M A R W E D E L  Â G A R R E T T  I N T E R N A T I O N A L  S.A.  a G A R R E T T  ( J A P A N )  L I M n E D  
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Oar Changing Cities . . . continued 

County and in the surrounding counties of Ventura, 
San Bernardino, Riverside, and Orange. Indeed, it is 
predicted that by the year 1980 there will be one giant 
(should I say "monstrous"?) city - a megapolis - 
stretching from Santa Barbara to San Diego. 

The impact of the automobile 
The pattern of suburban growth has been due in 

large measure to the availability, farther and farther 
away from downtown business centers, of undevel- 
oped, low-cost land. This has attracted manufacturing 
enterprises as well as residential developments, and 
the outward movements of business and population 
have reinforced each other. 

It is clear that the extensive development of sub- 
urbs would have been impossible without the auto- 
mobile. Together with our network of highways, the 
automobile has made it possible for people to live in 
the "country" and work in the city. And it has done 
a great deal more. 

In the case of many of those metropolitan areas 
which, like Los Angeles, have developed largely since 
the advent of the automobile, the pattern of suburban 
growth has rendered public transportation unprofit- 
able. Instead of being spread out along major rail 
or bus lines, population now tends to increase more or 
less evenly in ever-increasing concentric circles, with 
insufficient density in most places to support any but 
the most casual of public transportation systems. 
Thus, the automobile perpetuates itself by rendering 
competition obsolete. 

The automobile has also had an enormous impact 
upon shopping habits and, consequently, shopping 
facilities. Successful new shopping centers are those 
which offer a complete selection of merchandise and 
are surrounded by large, readily-accessible parking 
lots. This means that the older shopping areas, which 
developed in long, thin strips along fashionable boule- 
vards, are becoming obsolete. Certainly, if they are 
located near the centers of metropolitan areas, the:/ 
must entice their customers through (as Victor Gruen 
has expressed it in A Greater Fort Worth Tomorrow} 
'"a series of obstacles which each day become more and 
more discouraging - traffic, parking, noise, fumes . . 
and (they) must consistently maintain high sales per 
square foot" to pay the rent the landlords must receive 
to justify the prices they paid for the real estate. 

Changing economic functions 
The growing obsolescence of many downtown shop- 

ping areas is but one manifestation of the changing 
functions of central cities. In general, just as the popu- 
lation of central cities is declining relative to the 
population of metropolitan areas, so is employment. 
But the relative decline in employment is uneven. 
The relative decline in manufacturing and retail trade 

has been greater than that in business services, fi- 
nance, insurance and real estate. In other words, cen- 

e-emin- tral downtown areas are maintaining their pi- 
ence in those activities for which office space is a 
prerequisite, even though manufacturing and retail 
trade are moving to the suburbs. But the business and 
professional people who inhabit these downtown of- 
fices by day must travel farther and farther to the 
suburban homes they occupy at night. 

Changing qualities of residential areas 

People must also travel through what has been 
called a "gray belt" of older residential areas, where 
middle class housing is becoming lower class housing. 
and where slums exist or may be developing. In the 
case of most downtown business areas, the profit 
motive induces the upkeep, even the renovation for 
new uses, of business property. But the profit motive, 
the mainspring of the market system, is not so power- 
ful a force in inducing the updating and upgrading of 
residential property. 

According to the Welfare Planning Council of 
Los Angeles: 

There seems to be a specific time when a com- 
munity begins to age and change its character. 
A family buys a home when the children are 
small. After twenty or twenty-five years the chil- 
dren have left home and frequently the house is 
sold. When a whole subdivision has been con- 
structed and houses sold almost simultaneously, 
the transition period at the end of a generation 
can be fast and marked. At the end of two gen- 
erations, a neighborhood may deteriorate into 
a blighted area. 

This is particularly true in southern California, for 
many of our smaller, older homes are of cheap and 
unsightly frame construction, uncompetitive with the 
homes of more modern design and equipment. And 
in southern California, the outward movement to un- 
developed, low-cost land has been particularly easy. 

An older residential area need not become a slum 
area. A city will have a slum problem only if its 
buildings continue indefinitely to be neglected. It is 
certainly possible that the strict enforcement of 
health, sanitation, and building codes and zoning or- 
dinances may prevent the development of slums. But 
old age and obsolescence tend to be synonymous, 
particularly when the rate of technological change is 
high. Furthermore, as property values decline, at least 
relatively, obsolete residential areas become attractive 
to lower income families and individuals. If these 
people are not accustomed to maintaining and im- 
proving property, the deterioration of the area will 
be accelerated and slum conditions may follow. 

Thus, while middle and upper income families are 
continued on page 34 
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Our Changing Cities . . . continued 

establishing suburban residence farther and farther 
away from downtown business centers, and while 
most downtown business centers are being remodeled 
to meet the changing demands of the market, many 
of the older residential areas in between are becom- 
ing older and more obsolete. This is a problem which 
is attracting increasing attention all over the country. 
I t  is the problem which Congress had in mind when 
it passed the Housing Act of 1949. 

The rationale of urban redevelopment 

The federal government was interested in slum 
clearance during the 1930's. But by the end of World 
War 11 it was recognized that the problems of urban 
obsolescence were much broader than slum clearance. 
In 1949 Senator Robert A. Taft, along with Senators 
Ellender and Wagner, introduced legislation whicli 
allowed the federal government to participate ac- 
tively in urban redevelopment by helping to finance 

- 

local redevelopment programs. 
Redevelopment planning is a strictly local matter, 

but federal financial assistance may be forthcoming 
once it has been demonstrated that redevelopment is 
needed, and that the spread of blight may be arrested 
by the redevelopment program. 

The heart of federal redevelopment legislation is the 
provision that the federal government will pay two- 
thirds of the difference between the cost of acquiring 
and clearing the land and the amount the land can 
be sold for after it is cleared. The local community 
must pay the other one-third, though it is assumed 
that this cost will be more than recovered subse- 
quently as a consequence of increased tax revenues. 

The rationale of the federal redevelopment pro- 
gram can be summarized in three propositions: 

1 )  The social costs of crime, disease, juvenile de- 
linquency, illiteracy, and unsightliness can be reduced 
it obsolete residential areas are redeveloped before 
they become slums. 

2 )  Redevelopment will seldom take place if it is 
left to strictly private action. An individual property 
owner may be wasting his money if he improves his 
own property while the area as a whole remains uri- 
improved. Even a group of public-spirited citizens 
may be ineffective if it cannot acquire property 
through the power of eminent domain. 

3) Federal financial assistance is needed because 
municipalities lack the taxing power to raise the 
revenue required for adequate redevelopment, and 
because the social gains of redevelopment on a na- 
tional basis will benefit all Americans. 

Actually expenditures designed to induce our mid- 
dle income families to continue to live in the hearts 
of our cities are just as desirable as freeway and pub- 
lic utility expenditures ( and real estate campaigns ) 

designed to attract people farther and farther into the 
hinterland. 

A return to  the city 

In any event, those who are fond of cities, and 
the activities which can only be supported by large 
concentrations of people, are anxious to see that our 
downtown areas are useful not only for business but 
also for recreation. The case has been put most graph- 
ically by William H. Whyte, Jr., in The Exploding, 
Metropolis, in explaining why people who have lived 
in the suburbs may want to return to the city: 

Do-it-yourself no longer amuses, and all the 
little things that once seemed so therapeutic - 
weeding the driveway, pruning the roses, trim- 
ming the hedge - are now a monstrous nuisance. 
The grass, particularly, seems to become a Thing, 
and it is sometimes mentioned with such animos- 
ity as to suggest that the suburban lawn may be 
the salvation of the city. 

For the wife, the social life of suburbia can 
begin to pall; earlier, when there were children's 
problems and P.T.A. to talk about, she may have 
been close to people with whom she really had 
very little in common. Now, with the children 
gone, she isn't so close, and as her work load has 
eased up, she is drawn increasingly to the city. 
Often she has identified it with a certain freedom: 
the day in town has been a day off (as some wives 
put it, the "maid's day off") and she has long 
envied her husband his presumably exciting life 
in the city. Now she too wants to be close to 
things, and while she will be sorry, perhaps, to 
leave the garden, she looks forward to the 
museums and the theaters and symphonies. 

In short, for many people, downtown city living has 
great appeal. Thus, people can be induced back to 
the city if the city has good museums and theaters 
and symphonies ( and shops, restaurants, and night- 
clubs), and if these people are not repelled by wide- 
spread blight. 

There is some evidence that the city is more con- 
ducive than the suburb to really splendid living. In 
the heart of Manhattan builders are now planning or 
erecting 140 apartment buildings, almost all of which 
will bring monthly rents in excess of $50 a room. In 
downtown Chicago work is under way on two lux- 
urious 60-story circular "living towers." In downtown 
Boston 78 new $300-to-$675-a-month apartments will 
be completed this year. And this pattern is being re- 
peated elsewhere in the country. 

There is no doubt that our cities still have consider- 
able vitality, but they will require increasing attention 
if they are to be maintained. When the United 
States was in its infancy, it was the practice of our 
farmers to move on to new land when the old land 
had been "used up." It is questionable, however, that 
we can afford a similar extensive approach in plan- 
ning for the future of our changing cities. 
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ONE IN A SERIES 

Bendix answers your questions 

WILL I BE PUT INTO 

Exactly where you will fit in depends on a number of 
things, such as: (I) your ability; (2) the existing 

opportunities; and (3) the amount of responsibility 
your company is willing to give you. 

Some employers actually have a "talent pool" 
arrangement, where you will bide your time while 

At Bendix, engineers are hired to do specific engineering 
jobs. W e  have long been devoted to the principle of 
"maximum skill utilization." Engineers are not placed 

in talent pools at Bendix. 

We feel that it is wasteful to all concerned when a man 
works below his ability and capacity. Ask your Placement 
Director about Bendix-where you can build your 
career t o  sui t  your talents. Arrange for an interview 

with a Bendix representative; ask him about your 
probable first assignment. You will be surprised at  how 

completely it can be defined. Or, write to C. A. Cleveland, 
The Bendix Corporation, Fisher Building, Detroit 2. Mich-. 

for general information. 

CAREER OPPORTUNITIES I N :  CALIFORNIA . CONNECTICUT - INDIANA IOWA . MARYLAND . MICHIGAN MISSOURI . NEW JERSEY NEW YORK . OHIO - PENNSYLVANIA 

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 

automotive electronics a missiles & space aviation nucleonics . computer machine tools sonar marine 
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Alumni News 
All-American Davis 

Frank W. Davis '36, vice 
president and general man- 
ager of the Fort Worth Di- 
vision of Convair, a divi- 
sion of General Dynamics 
Corporation, was elected 
recently to Sports IIIustrat- 
ed's 1960 Silver Anniver- 
sary All-America. This is 
an annual award by the 
sports magazine to 25 men 
on the basis of their career 
success and community 

service in the intervening years since their senior foot- 
ball season at college. Nomination for the honor is 
made by each candidate's alma mates and election is 
by a panel of eminent judges. 

Frank Davis was active in athletics throughout his 
four years at Caltech, participating in football, track, 
swimming, tennis, and baseball. He earned varsity 
letters in football for three years, including his senior 
year. He was captain of the varsity football team dur- 
ing his third and fourth years, and was awarded the 

WHY DOUGLAS AIRCRAFT CHOSE "PVs" - BETTER LIGHTING. "PV" means "Perfect Visionv@ Luminaire. 
The initial foot candle reading in every section of the 120,000 
square foot room illustrated above was in excess of 200 foot 
candles with no glare or hotspots. 

LOWER FIRST COST. Installed cost slightly less than $1.20 per 
square foot. 

* LOWER MAINTENANCE COST. 
* NO NOISE - NO HEAT. 

Consulting Engineers: Holmes & Narver, Inc. 
Electrical Contractors: Pacific-Western Co. 

WRITE FOR DETAILED INFORMATION.. 

Wheaton Trophy for two successive years. The award 
is given annually to a member of the varsity football 
squad on the basis of sportsmanship, moral influence, 
and scholarship. 

Frank Davis was also president of his freshman 
class, president of the Beavers Club, president of the 
Varsity Club for two years, and representative on the 
Board of Control for two years. 

Davis lives in Fort Worth with his wife, two sons, 
9 and 15, and a daughter, 18. He is an elder of the 
Presbyterian Church and director of the Metropolitan 
Branch of the YMCA, among many other civic ac- 
tivities. 

Alumni Dinner Dance 

The Annual Alumni Dinner Dance will be held in 
the Viennese Room of the Huntington-Sheraton Hotel 
in Pasadena on March 4. Cocktails at 7 and dinner 
at 8; dancing begins at 9. Invitations have been 
mailed, so send in your reservations or call the Alumni 
Office at Sy. 5-6841 or Mu. 1-7171, Ext. 258. Your 
tickets will be held at the door. 

- Robert W. L y m  '54, chairman 

THE ROAD TO 
STOCKHOLM 

Dr. Linus Pauling is the man for me 
He makes violent changes in my chemistry 
Oh fie, when he rolls his eyes 
All my atoms atomize. 

Throaty-voiced Elizabeth Lester singing this bal- 
lad brought down the house in 1954. The occasion 
was a dinner for the new Nobel Laureate in chem- 
istry, given by his colleagues at the Institute. The 
entertainment was by randomized volunteers who 
endeavored b y  skit and song to characterize certain 
moments of the scientist's life. 

Kent Clark, Norman Davidson, Jack Dunitz, and 
Ted Harrold collaborated on the book, and an en- 
thusiastic company that included Norman Davidson, 
A. H. Sturtevant and Ed Hutchings provided some 
high moments of comedy. 

The proceedings were recorded and put on 10- 
inch 33 1/3 LP records, under the title, "The Road 
to Stockholm." The records are now somewhat of a 
collector's item and a move is under way to have 
more pressings made. 

If you are interested, leave an order with the 
Caltech Bookstore. If at least 25 orders are re- 
ceived, records will cost $2.00 each ($2.25 for 
mail orders) . 
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If you are about to  decide on your 
future employment and are grad- 
uating with outstanding scholastic 
achievement in engineering or the 
physical sciences . . . the Sandia 
Corporation would like to arrange 
an  interview with you. 
At Sandia, you would work in re- 
search, design and development, or 
engineering. Our scientists and en- 
gineers are engaged in projects in 
the fields of solid state physics, 
plasma physics, materials research, 
explosives technology, pulse pheno- 
mena and radiation damage. 
You would work in a modern well- 
equipped $60 million laboratory and 
be associated with some of this na- 
tion's outstanding technical per- 
sonnel. You would receive liberal 

benefits which, in addition to  in- 
surance, retirement and vacation, 
include an  opportunity for continu- 
ing your graduate studies. 
You would be employed in sunny, 
dry Albuquerque, a Southwestern 
cultural center of over 200,000, or 
in our laboratory a t  Livermore, Cal- 
ifornia, with all the advantages of 
the San Francisco Bay area. 

OPENINGS AT SANDIA 
At all Degree Levels 
Electrical and Mechanical Engineers 
At MS and PhD Levels 
Chemical Engineers W E ~ J - ~ ~  

Ceramicists 

Metallurgical Engineers 
Industrial Engineers ~SB-~W=L= 

Mathematicians - * s ~ ~ m s e * a m w  
Statisticians a%~~e~wa=x-re-=~% 
Physical Chemists W F ~ ~ ~ ~ ~ ~ W = P ~  

Engineering Physicists x s m ~ a i i - m  
Aeronautical Engineers a~~-='ssv"-'-- 

Sandia Corporation is a member of 
the Bell System whose team of re- 
cruiters will be on your campus 
soon. For dates and appointment 
fo r  interview, see your College 
Placement Officer now. 

S A N  0 IA 
[CORPORATION 

ldd ALBUQUERQUE. L I V E R M O R E .  C A L I F O R N I A  NEW MEXICO 



IMPORTANT DEVELOPMENTS AT JPL... 

PIONEERING IN SPACE RESEARCH 
The Jet Propulsion Laboratory has been assigned 
responsibility for the Nation's program of unmanned 
lunar, planetary, and interplanetary exploration. The 
objectives of this program are to contribute to mankind's 
fundamental knowledge of space and the space environ- 
ment and to contribute to the development of the tech- 
nology of space exploration. For the next ten years, as 
larger booster vehicles become available, increasingly 
versatile spacecraft payloads will be developed. 

JPL will conduct the missions, utilizing these spacecraft 
to orbit and land on the moon, to probe interplanetary 
space, and to orbit and land on the near and far planets. 

Earliest of these spacecraft will be the "Ranger" series 

now being designed, developed and tested at JPL. The 
mission of this particular series will include first, explora- 
tion of the environment and later the landing of instru- 
mented capsules on the moon. 

Never before has such a wide vista of opportunity, or 
a greater incentive been open to men trained in all fields 
of modern science and engineering. Every day at JPL new 
problems arise, new theories are advanced, new methods 
tested, new materials used and new principles discov- 
ered. This creates a stimulating work atmosphere for 
trained individuals and an unlimited field for constructive 
development o f  a long-range and rewarding career. 
Wouldn't you like to take part in it? 

Illustrated is a "Ranger" 
proof-test model undergoing 
design verification testing in 
one of the laboratories at JPL. 
Here design features are 
tested and proved, operational 
procedures developed and 
handling experience gained for 
the actual construcfi'on of  the 
initial fl ight spacecraft. 

These spacecraft will be among 
the earliest pioneers in the 
development of space science. 

JET P R O P U L S I O N  L A B O R A T O R Y  
Operated by the California Institute of Technology under contract with the National Aeronautics and Space Administration 

PASADENA, CALIFORNIA 

Employment opportunities for Graduate Students in these fields 
INFRA-RED - OPTICS MICROWAVE SERVOMECHANISMS COMPUTERS LIQUID AND SOLID PROPULSION STRUCTURES CHEMISTRY 

INSTRUMENTATION * MATHEMATICS ENGINEERING MECHANICS TRANSISTOR CIRCUITRY AND SOLID STATE PHYSICS 
Send professional resume for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory. 
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- - New Books from McGraw-Hill - - 
Principles of Ihertial Navigation 
By C. J. Savant, University of Southern California; 
Robert C. Howard, Giannini Controls Corporation; 
and C. A. Savant, Northrop Corporation. Ready 
this month. 
A senior-graduate text devoted entirely to inertial 
navigation. This book will be of great interest to 
people concerned with missile engineering and 
space technology. Previously classified information 
i s  presented with a systematic summation of the 
unclassified literature in the field. General bibli- 
ography included. 

Theory of Elastic Stability, 
Second Edition 
By Stephen P. Timoshenko and James M. Gere, 
Stanford University. McGraw-Hiu Engineering 
Societies Monographs Series. Ready this month. 
An extensively rewritten and completely updated 
revision of the established reference work. Pre- 
senting the fundamental theory of buckling of 
bars, plates and shells, the book i s  suitable for a 
course text or for general reference. Important 
changes in the second edition have been made in 
the treatment of Torsional buckling of columns 
and lateral buckling of beams. 

Electronics in Engineering, 
Second Edition 
By W. Ryland Hill, University of Washington. 
352 pages, $8.00. 
This revised and updated second edition i s  de- 
signed for non-E. E. majors and intended as a 
sequential extension of the Loew-Bergseth text. 
The elements of vacuum and solid state elec- 
tronic devices, examples of their use in electronic 
circuits and an analysis of these circuits are in- 
cluded. The text presumes a knowledge of basic 
circuit theory. 

Mechanical Engineering 
Experimentation 
By G. 1. Tuve, Case Institute of Technology. Ready 
in March, 1961. 
A new text prepared for third and fourth year level 
study in Engineering Colleges. The first ten chap- 
ters are devoted entirely to basic procedures that 
should be mastered by the beginner before he 
attempts the experimental analysis of 'systems' or 
projects involving new fields. Next the text deals 
with studies of properties and processes, and fin- 
ally covers the analysis of systems and machines. 

Theory of Metal Cutting 
By Paul H. Black, Ohio University. 197 pages, 
$7.50. 
An undergraduate text designed to provide the 
student with a theoretical and scientific under- 
standing of the machining of metals. Consideration 
i s  given the cutting tool, the workpiece, the chip, 
and the cutting fluid. Discussions are included of 
solid-state physics as related to mechanical prop- 
erties of materials, of the mechanics of the cut- 
ting process, lubrication and wear, and indica- 
tions of how the developments can be utilized 
for the ultimate aim: increased production. 

Manufacturing Processes 
By James S. Campbell, University of California, 
Berkeley. 663 pages, $9.75. 
A sophomore level text covering the principles in- 
volved in all important manufacturing materials 
and processes: heat treatment, casting processes, 
hot and cold working processes, machinery pro- 
cesses. Emphasis i s  placed on general principles 
rather than particular machines. Line drawings 
and chapter bibliographies. 

Theories of Experimentation 
By Hilbert Schenck, Jr., Clarkson College of Tech- 
nology. Ready in March, 1961. 
A basic text and reference for all laboratory 
courses or experimental testing in Mechanical, 
Electrical, and Civil Engineering Departments. Cov- 
ering the theoretical, analytic, and statistical as- 
pects of basic engineering experimentation, it 
specifically deals with such topics as statistics of 
instrumental error, the propagation of such error, 
the selection of instruments based on error-study, 
and the choice of proper settings for the fest 
equipment to minimize uncertainty and error. 

Complex Variables and the 
Laplace Transformation for 
Engineers 
By Wilbur R. LePage, Syracuse University. h e r -  
national Series in Pure and Applied Mathematics. 
475 pages, $ 1  2.50. 
A graduate level textbook on the mathematics 
used in the analysis of linear systems. Emphasis i s  
placed on interpretation of mathematical ideas of 
importance in engineering applications. Includes 
the mathematical topics of complex variable the- 
ory, Fourier and Laplace transformations, a brief 
discussion of linear integrodifferential equations, 
and an extensive philosophical discussion of im- 
pulse functions. 

Send for copies on approval 

raw-Hill Book Company, Inc. 
550 West 42nd Street New York 56, New York 



Personals 

Robert Johnson, Missile and Space Systems 
Chief Engineer, reviews results of a THOR- 
boosted 5000 mile flight with Donald W. 
Douglas, Jr.,  president of Douglas 

Missile is 
space veteran at 
the age of three 

The Air FarceTHOR, built by Douglas 
and three associate prime contrac- 
tors. shows how well a down-to-earth 
approach to outer space can work. 
Since its first shoot in 1957, it has 
been the booster for programs like 
Pioneer, Discoverer, Explorer, Transit, 
and Delta and has launched more 
than 87% of al l  successful U.S. 
space satellites. 

Initial planning for THOR included 
volume production tooling, ground 
handling equipment and operational 
systems. Th is  t yp ica l  Douglas 
approach made the giant IRBM avail- 
able in quantity in record time, and 
THOR has performed with such reli- 
ability that i t  has truly become the 
workhorse of the space age. 
Douglas is now seeking qualified 
engineers, physicists, chemists and 
mathematicians for programs like 
ZEUS, DELTA, SKYBOLT, GENIE, 
ANIP. SATURN, MISSILEER and 
others far into the future. For full 
i n fo rmat ion  wr i te  t o  Mr .  C. C. 
LaVene, Douglas A i rcra f t  Com- 
pany, Inc.,Santa Monica, California, 
Section B. / 

MISSILE A N D  SPACE SYSTEMS Â ¥ M I L I T A R  AIRCRAFT 

DC-8 JETLINERS H CARGO 1 RANSPORTS 

AIRCOMB@ GROUND SUPPORT EQUIPMENT 

1920 
Harry P. S t .  Clair, consulting planning 

a n d  operations engineer at the Amer- 
ican Electric Power Service Corporation 
in New York, died of a heart attack on 
December 31. He was 65. 

Harry was on the eve of retirement 
after 36 years with the power company. 
He planned 76,000 miles of power lines 
which serve 2,300 communities in In- 
diana, Michigan, Ohio, the Virginias, 
Kentucky, and Tennessee. 

H e  was president of the New York 
chapter of the Caltech Alumni Associ- 
ation in 1944-45. He leaves his wife, 
two sons, and a daughter. 

1922 
Clyde R. Keith has retired from the 

Bell Telephone Laboratories after 38 
years. For the past 10 years he has 
been working on the development of 
telephone answering and announcing 
machines in Murray Hill, N.J. Clyde is 
now assistant secretary of audio-visuals 
at the Presbyterian Board of National 
Missions in New York. He is producing 
filmstrips, records, and sound films for 
use in Presbyterian churches throughout 
the country. 

1927 
Hallurn E. Mendenhall, PhD, execu- 

tive assistant a t  Bell Labs in New York. 
writes that he is still in charge of uni- - 
versity relations, as well as being ever 
on die alert for scientific and engineer- 
ing PhD's from Caltech and elsewhere. 

1935 
John C. Stick, Jr., formerly chief log 

analyst at the Lane-Wells Company in 
Houston, Texas, has taken a new posi- 
tion after nearly 24 years with Lane- 
Wells. He is special assistant to the 
director of the instrument division at the 
Perkin-Elmer Company, Inc. "In my 
new job," writes John, "I carry out all 
forms of liaison with a newly-acquired 
affiliate, the Atomium Corporation in 
Walthain, Mass. Incidentally, the presi- 
dent of Atomium is Hugh F. Stoddart, 
'50, not only a Caltech alumnus, but 
from Blacker House to boot. 

"We're really getting a great kick 
out of Connecticut - notwithstanding 
12 inches of beautiful but highly iin- 
practical snow. We have a delightful 
contemporary house on 2% acres of land 
with a small stream, cave, and all the 
trimmings - and only 15 minutes from 
work." 

Frank J. Malina, MS, AE '36, PhD 
'40, writer and artist in Paris, is now a 
deputy director of the International 
Academy of Astronautics, founded by the 
International Astronautical Federation. 
He is also chairman of the Lunar In- 
ternational Laboratory Committee in 

Stockholm, an organization devoted to 
the study of technical problems related 
to the construction of a scientific re- 
search laboratory on the moon. Theo- 
dore von Karman, professor emeritus of 
aeronautics at Caltech, is the first direc- 
tor of the Academy of Astronautics. 

Frank is known in Paris for his paint- 
ings which are luminous, mobile, and 
controlled by electricity - a unique com- 
bination of art and science. 

1938 
Roland C. Stone, partner in the Su- 

perior Honey Company in Whittier, 
writes from Cuernavaca, Mexico, that 
the company has decided to expand 
operations to include a wax processing 
plant there. "I moved to Cuernavaca 
last July," writes Roland, "and re- 
turned to the States in August to bring 
my wife, my son, Mike (15) ,  and my 
daughter Kathy (10)  back with me. 
We have rented a nice home here, and 
the children are in scliool. 

"Jack (John R.) Baker, BS '38, is 
also in Mexico trying to start a plant 
for Baker Oil Well Tools in Mexico 
City." 

1941 
Brigadier Gen. Charles H. Terhune, 

Jr., AE, deputy commander for ballistic 
missiles of the Air Force Command and 
Control Development Division in Bed- 
ford, Mass., has received the Legion of 
Merit, second highest peacetime award, 
for his outstanding service as deputy 
commander for ballistic missiles of the 
Air Force Ballistic Missile Division in 
Inglewood, Calif., from 1954 to 1959. 

1943 
Fred H. Tenney is on the staff of 

Project Matterhorn at Princeton Univer- 
sity. "Got a PhD in physics at  the Uni- 
versity of Rochester in 1953," he  writes, 
"and have been in Princeton ever since. 
Taught physics for two years and then 
joined my present project. W e  have 3 
children; Stephen, 8; David, 7; and 
Susan, 5. For the past two years we've 
been putting our spare time to use in 
helping found the Ethical Culture Fel- 
lowship of Princeton. I t  is a religious 
group, and a small group, so I have 
many titles, such as trustee, program di- 
rector, and assistant director of religious 
education." 

1945 
Charles E. Lamar, manager of sales 

at  the Southern Pipe Division of U.S. 
Industries in Azusa, has been named 
vice president of marketing. He has 
been with the company since 1951. In 
addition to his responsibilities a t  the 
home plant in Azusa, he also has charge 
of marketing at the Division's Hawaiian 
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IEROSPACE 
CORPORATION 
present genuine challenge to scientists 

and engineers of demonstrated competence 

"To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means o f  
advancing the science and technology 
of space and also o f  applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation" 

In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 

Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 

The broad charter  of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 

Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen E Donovan, and 
vice presidents Edward J.  Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 

Immediate opportunities exist for MS 
and PhDcandidates completingrequire- 
ments in engineering, physics, chemistry 
and mathematics, and 'interested in: 

Theoretical physics 
Experimental physics 
Inertial guidance 
Propulsion systems 
Computer analysis 
Applied aerodynamics 
Space communications 
Infrared engineering 
Applied mathematics 
High temperature chemistry 
Microwaves 

Those qualified and experienced in 
these and related fields are urged to 
direct their resumes to: 

Mr. James M. Benning, Room 129 
PO. Box 95081, Los Angeles 45, Calif. 

AEROSPACE CORPORATION 
A new and vital force engaged in accelerating the advancement of space science and technology 

February, 1961 



COMMERCIAL OPERATIONS: 

Graduates planning careers in chemical, elec- 
trical or mechanical engineering, will be interested in 
evaluating the opportunities offered by Food Machinery 
and Chemical Corporation, with headquarters in San 
Jose, California-a nation-wide organization that puts 
ideas to work through creative research and practical 
engineering. 

F M C  offers career opportunities i n  these fields: 
Agricultural Chemicals Agricultural Equipment 
Automotive Servicing Equipment Food Canning 6- 
Freezing Equipment Defense Materiel * Fire Fight- 
ing Equipment - Industrial Chemicals * Materials 
Handling Equipment Power Gardening Equipment 
Packaging Equipment Food Packing and Processing 
Equipment Petroleum Specialty Equipment Pumps 
and Water Systems - Waste Disposal Equipment 

D E F E N S E  OPERATIONS:  

FMC's Ordnance Division, 
located a t  San Jose, California, 
produces mobile support equip- 
ment for military programs in- 
cluding amphibious tracked 
vehicles and missile ground sup- 
port equipment. This fully in- 
tegrated organization and its 
well equipped facilities provide 
coordinated control of each 
phase of every project from 
design concept through devel- 
opment and production. 

The division possesses complete prototype and quantity 
production manufacturing facilities along with a wide 
variety of test equipment and processes, as well as 
complete testing grounds for tracked vehicles and mis- 
sile handling equipment. Young graduates employed 
by FMC have the opportunity of working with men 
of outstanding engineering talent and leadership in 
mechanical, structural, electrical, hydraulic, and metal- 
lurgical specialties. 

This challenging field offers tremendous possibilities 
for the young engineer. Because of rapid advancements 
in this sphere of activity, FMC is constantly looking 
for men with the special capabilities for creative engi- 
neering and development. 

To acquaint students with the broad scope of career opportunities in FMC's 
diversified activities, we invite you to write for copies of our brochure, "Putting 
Ideas to Work," which graphically presents FMC's operations and product lines. 

Address: Personnel Administration Department 
P. 0. Box 760, San Jose, California, 
or Industrial Relations Department 
161 East 42nd Street, N e w  York 17, New York 

P u t t i n g  I d e a s  to W o r k  

FOOD MACHINERY AND CHEMICAL CORPORATION 
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HOW TO DESIGN A TRADEMARK 

Why, it's easy as A-B-C. Just start with a simple shape, 
one that's readily identified and easily remembered. 
(The Jenkins Diamond is a good example.) Then just fill 
in the blank spaces. That's all there is to it, and almost 
anyone can do it ! 

HOW TO MAKE IT 
Ah, that isn't so easy nor so simple. 

A trademark is like a man's signature: it can mean much 
or it can mean little. 

Time and performance make the difference. 

Take the Jenkins Bros. trademark. There's nothing tricky 
about the design, certainly nothing fancy about the words. 

Yet buyers and specifiers of valves everywhere 
know and respect this simple device, this mark. 

Why? Because in all the years since 1864 there has been 
no compromise in the quality of Jenkins Valves. We know 
it; you know it. 

And that is the only way we know to make a trademark 
meaningful. That will always be the Jenkins way of 
making valves. 

February, 1961 

JENKINS BROS.. 100 PARK AVENUE. NEW YORK 17 
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P ~ Y ' s o ~ ~ ~ s  . . . continued 

pipe-producing facility near Honolulu. 
1947 

Alfred B. Brown, Jr., MS, PhD '50, 
writes that he is still on the technical 
staff of the Bell Telephone Laboratories 
in Murray Hill, N.J., working on data 
communication system development. He 
has been with Bell since 1956. He has 
two children - Alan, 35,  and Caroline, 
18 months. 

David Hagelbarger, PhD, is in the sys- 
tems research department of the Bell 
Labs. He has been with the company 
since 1949. The Hagelbargers have two 
children - John, 6, and Ann, 3. 

Frank Estabrook, MS, PhD '50, has 
been named chief of the physics section 
at  Caltech's Jet Propulsion Laboratory. 
He was formerly a research group su- 
pervisor in the same section. 

1948 
Thomas H .  Stix, associate head of the 

experimental division at  the Plasma 
Physics Laboratory (formerly Project 
Matterhorn) at  Princeton University, is 
spending a year's leave at the Weizmann 
Institute of Science in Rehovoth, Israel. 
He is on an NSF postdoctoral fellow- 
ship. "Israel," he writes, "is an intrigu- 
ing combination of the climate of south- 
e m  California, the mysticism of the 
Levant, the industry of Glendale, the 
pioneer spirit of the early West, the so- 
phistication of Princeton, and the archae- 
ology of the Old Testament." 

Robert Heppe, senior project engineer 
a t  the ITT Federal Laboratories in Cald- 
well, New Jersey, is active in the United 
Federalists and is a member of the N.Y. 
State Executive Council of UWF. The 
Heppes have three children. 

Frank F.  Scheck, attorney and coun- 
selor a t  law, has been named a member 
of the firm of Pennie, Edmonds, Mor- 
ton, Barrows and Taylor in New York. 

1949 
Herman S. Dichter, MS, is senior 

project engineer at  the Hughes Aircraft 
Engineering Division in Culver City. 
The Dichters have three children - two 
girls, 1 and 6, and a boy, 3. 

Cad Price, associate professor of plant 
physiology at Rutgers University, writes 
that he now has a fourth child - Chris- 
topher. The Prices are enjoying the quiet 
village life of a part of New Jersey that 
is still rural. 

1951 
Thomas W. Connolly, MS '52, engi- 

neering section head for computing and 
data reduction in the systems engineer- 
ing department (Marine) of the Sperry 
Gyroscope Company in Long Island, is 
co-author of Anabg Computation in En- 
gineering Design, published last year by 
McGraw-Hill. 

I953 
Frank A. Ludwig is now associate 

manager of the chemical research de- 

partment of Electro-Optical Systems, 
Inc., in Pasadena. H e  is responsible for 
direction of the division's fuel cell pro- 
gram and for assistance in the con- 
tinued development of the company's 
chemical research capabilities. He has 
been with the company since 1958. 

Commander William M. Pardee, AE, 
is now commanding Carrier Anti-Sub- 
marine Air Group 53 in San Diego 
(composed of VS 21, VS 29 -both use 
52 F aircraft and HS 6 -using ASW 
helos.) His former billet was as com- 
manding officer of Air Anti-Submarine 
Squadron 37, which went on to win 
the Conl. Nav. Air Pac E as top VS 
squadron, the CNO Safety Award for 
VS, and the Isbell Award for VS - a  
clean sweep of top awards. 

1954 
Ronald Ratney is now assistant pro- 

fessor of chemistry at Hood College in 
Maryland. After receiving his PhD from 
Yale in 1959, Ron worked two years as 
research chemist a t  the Tnibek Labor- 
atones in New Jersey. The Ratneys have 
a son and daughter. 

1957 
Gerd Tuchen, MS, a member of the 

technical staff of the Bell Telephone 
Laboratories, is working on the repeater 
for the 1-MC submarine cable system. 
He graduated from Bell Labs' commun- 
ications development training program 
in 1960 which automatically gave him 
an "MEE" degree from N.Y.U. 

Thomas W. Cooper is now working 
for the Bechtel Corporation as a field 
engineer on the construction of a chem- 
ical plant in New Castle, Delaware. He 
was married to Joy Oursler of Palos 
Verdes on November 25. 

Richard W. Michie is now assistant 
professor of astronomy at  the University 
of California in Berkeley. He received 
his PhD in astronomy from Princeton 
last June. The Michies have an 8-month- 
old son, David. 

Charles W. Stephens, MS, has been 
appointed associate manager of the ad- 
vanced power systems division of Elec- 
tro-Optical Systems, Inc., in Pasadena. 
He has been with the company since 
1958. 

1959 
Richard A. Baugh, MS '60, electrical 

engineer at Hewlett-Packard Company 
in Palo Alto, was married to Marcia 
Davidove on December 27. 

Alan G. Bodine, MS, entered the 
Army in October and is now assigned to 
the Army Garrison at  Fort Detrick, 
Maryland. 

7,967 
Marvin Chester, who will receive his 

PhD from Caltech in June, is now a 
physicist in the solid state division at 
Electro-Optical Systems, Inc., in Pasa- 
dena. 

Subscribe Now 
at Half Price* 

You can read this world-famous 
daily newspaper for the next six 
months for $5, just half the 
regular subscription rate. 
Get top news coverage. Enjoy 
special features. Clip for refer- 
ence work. 
Send your order today. Enclose 
check or money order. Use cou- 
pon below. -------------- 
The Christian Science Monitor P-CN 
One Norway St., Boston 15, Moss. 

Send your newspaper for the time 
checked. 

6 months $5 1 Year $10 
College Student Faculty Member 

Name 

Address 

City Zone State 
'This special offer available ONLY to college 

students, faculty members, and college libraries. 

Save the -date 

of May 6 

for the 

ANNUAL 

ALUMNI 

SEMINAR 

beginning at 8:30 a.m. 

on the Caltech campus 

Dinner at 6:30 at the 

Huntington-Sheraton Hotel 
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RESISTANCE TO 
PUNISHMENT of 
any severe-service part 
increased by designing 
it to be forged 

Upsetter, or horizontal forging machine 

Gear blanks for tractor and farm implement transmissions are designed to be 
upset-forged, usually with integral forged stub shafts. Forging gives these vital 
parts maximum resistance to gear-clashing shifts. Transmission life can 
be equal to equipment life when gears are FORGED. 

When you design with forgings right from the start, you take full advantage 
of the many benefits which only forgings offer: highest ratio of strength to weight 
. . . highest resistance to impact, shock, vibration, torsion . . . 
preferential orientation of flow lines in the forging to concentrate 
strength where required.. . absence of wasteful inclusions and voids. 

Forged parts start out as better metal . . . are made even better 
by the hammer blows or pressures of the forging process. Write 
for literature to help you design, specify, and procure forged parts. 

D r o p  Forging Associat ion Cleveland 1 3 ,  O h i o  
Names of sponsoring companies on, request to this magazine 
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there's roo 

AIRCRAFT 

A "stream-of-action" environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that's an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircraft. 

We believe that our company is just the "right-sized 
stream". Young engineers can enjoy diversified, small- 
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 

Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec- 
tronic team of twenty to thirty associates-or-working 
with a highly selective group of four or five on interest- 
ing problems of radiation, instrumentation, auto pilot- 
age, automatic stabilization, etc. 

If you want to enter this "stream-of-action", the time is 
now. Opportunities for personal progress have never 
been greater. 

For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 

. - -  m y  

STRATFORD SIKORSKY A IR CRA f 7' coNwcT1cw 
D I V I S I O N  O F  U N I T E D  A I R C R A F T  C O R P O R A T I O N  
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A candle in a dark room? 

Transverse and/or Visible electro- 
magnetic waves? 

A universal constant? 

How many wave lengths in a photon? 

Is light affected by gravity? 

A full appreciation of light and a l l  
its phenomena is essential to the  
successful completion of our energy 
conversion mission. 

We use this knowledge constantly- 
as, for example, in our recent devel- 
opment of a photo-voltaic conversion 
system a n d  a mechanical-optical 
system to convert light energy to 
electrical energy. 

To aid us in our inquiries we call 
on the  ta lents  of General Motors 
Corporation, its Divisions and other 
individuals and organizations. By 
applying this systems engineering 
concept to  new research projects 
we increase the effectiveness with 
which we accomplish our mission- 
exploring the  needs of advanced 
propulsion and weapons systems. 

Energy conversion is our 

Division of General Motors. Indianapolis, Indiana 
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ALUMNI EVENTS 

March 4 Annual Dinner Dance 

May 6 Annual Seminar 

June 7 Annual Meeting 

C A L T E C H  
ATHLETIC SCHEDULE 

TRACK 
February 25 

Conference Relays at Redlands 
March 4 

Claremont-Harvey Mudd at 
Caltech 

March 2 
Cal Poly (Poinona ) , San Fer- 
nando State at Caltech 

March 4 
Conference Relays at Clare- 
mont-Harvey Mudd 

March 9 
Redlands at Redlands 

BASEBALL 
March 1 

La Verne at Caltech 
March 4 

Pasadena College at Caltech 
March 8 

La Verne at Caltech 

C A L E N D A R  
FRIDAY EVENING 
DEMONSTRATION 

LECTURES 

Lecture Hall, 201 Bridge, 7:30 p.m. 

February 24 
The Structural Problems of 
Missiles and Space Vehicles 
-Ernest E. Sechler 

March 3 
Magneto Fluid Dynamics 
-Hans Liepmann 

March 10 
Enzymes-Biological Catalysts 
-Dudley Thomas 

March 17 
Time Measurements and Daily 
Rhythms in Living Organisms 
-Hendrik J. Ketallapper 

Programs 
House Organs 

Books, etc. 

Pasadena's oldest and most 
complete publication house.. . 

4 5 5  E L  D O R A D O  S T R E E T  

P A S A D E N A  C A L I F O R N I A  

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT 
Ralph W. Jones '38 
VICE-PRESIDE?+ 
Holley B. Dickinson, 36 

BOARD OF 
Robert J. Barry '38 
Franklin G. crdwford, '30, 
Frederick W. Drury, Jr., 50 

Claude B 

SECRETARY 
Donald S. Clark, '29 

TREASURER 
John R. Fee, 51 

DIRECTORS John D. Gee, '53 

William L. Holladay 24 
Howard B. Lewis, JI.; '48 

, Nolte, '37 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President Harry I. Moore, '48 

1.B.M. Corporation 590 Madison Avenue 
Vice-president ~ -es  C. Townsend, '54 

404 East 65th St. 
Treasurer H. Nelson Upthegrove, '54 

56 Center St. Bemardsville N.I. 
Secretary d rank B. Jewett, J;, "38 

Vitro Corporation of Ameria, 261 Madison Avenue 

WASHINGTON, D.C. CHAPTER 
President Frank H. Shelton, '49 

Armed Forces Special Wea ons Project 
Secretary-Treasurer Richard 8. King, '49 

Applied Physics Laboratory, Johns Hopkins Universit 
Silver Springs, ~ a r y l a n d  

SAN FRANCISCO CHAPTER 
President 

Vice-President 

James A. Ibers, '51 
Shell Development Co., Emeryville 

Lee A. Henderson, 54 
Weld Rite Comnonv. Oakand 

Secretary-Treasurer Edwin P. 'Schhger, '52 
Scott-Buttner Co., Inc., Mountain View 

Meetings: Fraternity Club, 345 Bush St., San Francisco 
Informal luncheons every Thursday 

CHICAGO CHAPTER - - 

President Laurence H. Nobles, '49 
Department of Geology, Northwestern University, Evanston 

Vice-president Philip E. Smith, '39 
Eastman Kodak Comoanv, 1712"Prairie Avenue ~ -- 

Secretary-Treasurer Thorne J. Butler, "51 
Medical Center, Northwestern University 

SACRAMENTO CHAPTER 
President George Langsner '31 

Division of Highways, State of California 
Vice-president G. Donald Meixner, Jr. 46 

Dept. of Water Resources, State of California 
Secretary-Treasurer John Hitter '35 

Division of Highways, State of California 
Meetings: University Club, 1319 "K" Street 

Luncheon first Friday of each month 
Visiting alumni cordially invited-no reservation 

SAN DIEGO CHAPTER 
Chairman Maurice B. Ross, '24 

3040 U d d  Street 
Secretary Frank J. Dore, '45 

Convmr 
Program Chairman Herman S. Englander, '39 

U.S. Navy Electronics Laboratory 

Engineering and Science 



If your sights are set 

U.S. Air Force I.C.B.M. "Titan" shown in the vertical test 
laboratory at the Martin Company, Denver, Colorado. 

on outer space- 

-you'll find 
Photography 
at Work 
with you. 

From the time a scientist's mind first 
sparks a n  idea for exploring space, 
photography gets to work with him. I t  
saves countless hours in the drafting 
stage by reproducing engineers' plans 
and  drawings. I t  probes the content 
and  structure of metals needed by 
photomicrography, photospectrography 
or x-ray diffraction. It  checks the opera- 
tion of swift-moving parts with high- 
speed movies-records the flight of the 
device itself-and finally, pictures what 
it is in space the scientist went after in 
the first place. 

There's hardly a field on which you 
can set your sights where photography 
does not play a part in producing a 
better product or in simplifying work 
and routine. It  saves time and costs in 
research, in production, in sales and 
in office routine. 

So in whatever you plan to do, 
take full advantage of all of the ways 
photography can help. 

CAREERS WITH KODAK 
With photography and photographic proc- 
esses becoming increasingly important in the 
business and industry of tomorrow, there 
are new and challenging opportunities at 
Kodak in research, engineering, electronics, 
design, sales, and production. 

If you are looking for such an interesting 
opportunity, write for information about 
careers with Kodak. Address: Business and 
Technical Personnel Department. Eastman 
Kodak Company, ~ochester 4, N Y 

E A S T M A N  KODAK COMPANY 
Rochester 4, N. Y .  



Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be- 
lieve you have a contribution to 
make. Looking over company in- 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q. What information do you fry to get 
during your interviews? 

A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 

Q. What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. I t  would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 

Q. With only academic training as a 
background, how long will it be before 
'I1 be handling responsible work? 

Interview with General Electric's 

W. Scott Hill 

Manager - Engineering Recruiting 

A. Not long at  all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 

Q. How will the fact that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 

A. You're concerned, I'd guess, with 
all the talk of the quest for "well- 
rounded men." We do look for this 
characteristic, but being president 
of the student council isn't the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj- 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important are high scholastic 
grades in your decision to hire a man? 

A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your- 
self. When we find someone whose 
grades are lower than might be ex- 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 

Q. What consideration do you give work 
experience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum- 
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 

A. No, I don't. I t  is helpful if he 
has thought enough about his in- 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod- 
ucts, or the engineering associated 
with manufacturing. On G-E train- 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be- 
fore they make their final choice. 

Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad- 
vantage and ours to accept employ- 
ment after graduation and then ful- 
fill their obligations. W e  have a 
limited number of copies of a De- 
partment of Defense booklet de -  
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel,  
Bldq. 36, 5th Floor, General Electric 
Company, Schenectady 5, N .  Y .  959-8 


