


Kenneth A. Brown, class of '46, 
speaks from experience when he says: 

"There's 
plenty of chance 
for advancement 
at U. S. Steel for 

the man who 
really wants to 

et ahead." 

F KENNETH A. BROWN were to speak 1 to you face to face, he would 
tell you: "Hi fellows . . . I'm not 
much older than you . . . I still like 
a lot of the same things you do. In 
addition, I like my work and I sin- 
cerely believe that you will like your 
work at United States Steel. and like 
the fine bunch of fellows with whom 
you will come in contact." 

Mr. Brown, a t  the comparatively 
young age of 29, is presently Works 
Engineer in charge of all engineer- 
ing for the Worcester Works of the 
American Steel & Wire Division. He 
graduated from Brown University in 
1946 with a B.S. degree in Engineer- 
ing. He first joined U. S. Steel as a 
Junior Engineer at  the Worcester 
Works, Worcester. Mass. Although 
his original duties included much 
drafting, he acquired a general ad- 
ministrative background and engi- 
neering experience. This qualified 
him for promotion to Assistant to the 
Works Engineer in May, 1950. De- 
spite a tour of military service for 
two years, Mr. Brown's development 
resulted in his being transferred to 
the Construction Division in the 

Cleveland General Office. Starting 
January 1, 1953, he worked out of 
this office as Chief of Party on vari- 
ous construction projects. 

On June 1, 1955, Mr. Brown re- 
turned to engineering and main- 
tenance assignments a t  the Duluth 
Works. Although his work was pri- 
marily concerned with engineering 
problems, he also acquired a knowl- 
edge of various phases of mainte- 
nance. This experience qualified him 
for promotion to the position of Divi- 
sion Engineer on April 1, 1956. On 
January 1, 1957, Mr. Brown re- 
turned to the Worcester Works in his 
present capacity of Works Engineer. 

Mr. Brown's "success story" is 
typical of that of many graduate 
engineers who have associated them- 

selves with U. S. Steel. "The unlim- 
ited opportunities at U. S. Steel," 
says Mr. Brown, "plus the fine and 
helpful spirit that exists among the 
personnel, make success a matter of 
one's willingness to work to learn 
and to fit into the friendly atrnos- 
phere which exists here." 

If you are interested in a challeng- 
ing and rewarding career with United 
States Steel, and feel you can qualify, 
we suggest that you get in touch with 
your placement director for addi- 
tional information. We shall be glad 
to send you our informative booklet, 
Paths of Opportunity, upon request. 
Write to United States Steel Corpo- 
ration, Personnel Division, Room 
1662,525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 
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T HIS IS ABOUT the time of year when engineer- 
ing seniors sit down to some serious thinking 

about their futures. 
For now is the time when they must s tart  to 
decide which company they would like to join. 

And now is the time when they must begin 
taking definite steps toward joining it. 

0 IF YOU'RE among those mulling over that 
problem-here is some interesting news for 

you : 
General Motors is  seeking outsta~zdiug enqi~~eer-  
inq g~+aduates in a zvide varietg of technical 
fields. 
e GM offers you the untold advantages of its 
nearly boundless facilities and resources - 
including the fabulous new GM Technical Center. 

* Training programs to help you grow profes- 
sionally. 

Increasing responsibilities to match your 
growing talents. 

Rewards in line with your achievements. 

The chance to work closely with some of 
America's finest engineering minds in one of 
GM's 34 decentralized manufacturing divisions, 
126 plants in 68 cities. 

Most especially, GM offers you the creative 
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climate of a corporation dedicated to what G 
President Harlow H. Curtice recently called, 
"The inquiring mind." 

I F YOU FEEL these advantages can do for you 
what they've done for thousands of engineers 

who have carved richly rewarding careers with 
GM-now is the time to take steps. 

If you believe that you have a great deal to offer 
General Motors in return-now is the time to let 
us know. 

s A STARTER, why not see your Placement A Officer this very week? Ask him to put you 
in touch with the GM College Representative. 
Or  write us directly. 

. 
GM positions now available o . 

in these fields . 
0 . 

-in GM Divisions throughout the country - . - 
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... on economy in national defense 

"The widespread belief that there is an inherent conflict 

of interest hetween those who put national security first 

on the one hand and the taxpayer and his cost-conscious 

representatives on the other is simply erroneous-except 

when the level of the national security budget is at issue. 

Once the budget Ievel has been fixed, the choice of 

weapons which maximizes our military capability is Iogi- 

catty equivalent to the choice wl-iich minimfzes the cost 

of attaining that  capability. Moreover, the weapon 

characteristics so chosen are typically similar at different 

budget levels. In these circumstances economy and mili- 

tary effectiveness are not opposing objectives to be com- 

promised: they are Afferent but equivalent aspects of the 

same national objective." 

-Charles Hitch, Head of the Economics Division. 

THE RAND CORPORATION S A N T A  M O N I C A ,  C A L I F O R N I A  
A nonprofit organization engaged in research on problems related to national security and the public interest 
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I N  T H I S  I S S U E  

Cis THE. t OM.R. reading from left to 

right. are Jarnes- Banner. profes-or 
of biology ; Harrison Brown. profe:- 
for  of geochemistry : and John Weir. 
associate professor of psychology at 
Caltech. They are joint author: of a 
new hook, The Next Hundred Years, 
to be published in June h j  The ViL- 
ing Press. 

The book had its origin in a 
series of conferences set up lael year 
by Robert V. Bartz. then executive 
director of Caltech's Industrial As- 
sociates. f o r  almost a year, Profes- 
sors Brown. Bonner. and %eir  had 
conferences with representatives of 
33 companieh and corporations af -  
filiated with the liifctitute'a Industrial 
Associates program. to present their 
forecast of future pro~pecta in min- 
eral. energj. food. and manpower 
resources. Their forthcoming book is 
one of the results of these higlilj siic- 

c e ~ f u l  conferences!. 
The article on page 19 i: the first 

of a three-part extract from the book 
whirh we will be running in  our 
April. May and June is-ue~.  

PICTURE CREDITS 

Cover Martha Holmes, Time Magazine 

pps. 24-27 David Grace '58 
pps. 46, 50 Graphic Arts, Coltech 

David Groce '58 
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Frank Kovalcik, Purdue '48, Covered 24,000 Miles in 
1956 as Western Editor of ELECTRICAL WORLD 

F YOU'RE LIKE MOST PEOPLE, you think of an 
editor as a man who's "chair-borne" most of the 
time . . . tied to a desk at  an indoor job. 

Nothing could be further from the facts when it's 
a McGraw-Hill editor you're thinking about. Frank 
Kovalcik, Western Edi tor  of McGraw-Hill's 
ELECTRICAL WORLD Magazine, can quickly tell 
you that. He's anything but a desk man . . . covers 
11 states and part of Canada. Frank says: 

"In 1956, I made eight major field trips, covered 
close to 24,000 miles. I was underground in a trans- 
former vault in Los Angeles, inside a diversion tun- 
nel in Idaho, atop a steel transmission tower in 
northern California. Projects visited included The 
Dalles multi-purpose project. Hoover Dam, Hells 
Canyon, and even behind the scenes (electrically) a t  
the Republican National Convention. But none of 
them can touch the "Operation CUE'' A-Bomb test 
I covered a year ago! 

"My chance to witness the detonation of a nuclear 
device came when the Federal Civil Defense Admin- 
istration and the A.E.C. decided to test non-military 
effects of the blast. I reported on what happened to 
electrical utility lines and equipment. " 

(Frank wouldn't say so, but his story set a record . . . 
from explosion to editorial pages in four days! The 
pictures at right were part of his original coverage of 
this fast-breaking- "hot" -news story for his maga- 
zine.) 

Frank can tell you about this, too: 
W y  first editorial job-wil the P~~rdue  Expo- 

nent in college-.didn't- use my engineering I raining, 
but  it showed me the way to communicate what's 
new in engineering . . . to report and interpret the 
work of engineers for the benefit of other engineers. 

McGraw-Hill Publishing Company, Inc. 

"When I got my B.S. in E.E. I star 
ELECTRICAL WORLD in New York. With 
I was promoted to Assistant Editor and 
sponsible for a department of the magazine. B 
the big jump to San Francisco as Western Editor 
'54 I served briefly as assistant to the mana 
editor. 

"As Western Editor my search for news take 
into all important phases of the electric utility 
try-and into association with top managemen 
engineering men. Working with them is a cons 
reminder that the choice of an engineering-editor 
career was the right one for me." 

YOU-and McGraw-Hill Magazines 
You, too, may find the right opportunity for your 
self with McGraw-Hill-the world's largest pub- 
lisher of business and technical magazines. If 
are the kind of man we're looking for-both an engi- 
neer and an alert, inquisitive, knowledgea 
who likes to report, appraise and write, we 
talk with you. 

Send today for your copy of "Successful Car 
in Publishing a t  McGraw-Hill9' for information 
about career opportunities. Or write to us about 
yourself. We're interested in your background, extra- 
curricular activities, college record, summer jobs and 
career goals. Write to : 

Peter J. Dauies 
Assistant to The Editorial D 

ul-Hill Publis 
3.W West 42nd 



@ a itor on the go 

APRIL 1 5 



your first move 
C A N  DECIDE THE G A M E  

your first jo 
C A N  DECIDE YOUR FUTURE 

-That important first job can start you off in 
the wrong direction-or it can lead you straight toward your 
goal. If your ambitions are high, Motorola has a place that will 
give you the finest chance possible for the advancement you 
want. You'll get security and good salary, but, more important, 
you'll be working on projects with a future, like missile guid- 
ance, radar, and microwave. The door is wide open at  Motorola, 
and the opportunity to fulfill your ambitions is yours. 
If you are an ELECTRICAL ENGINEER, MECHANICAL ENGINEER or PHYSICIST, 
contact Motorola today. 

CHICAGO, ILL.: MR. L. B. WRENN, Dept. CO., 4501 Augusta Blvd. 
Challenging positions in Two-way Communications, Microwave, Radar and 
Military equipment. Television (Color) and Radio Engineering. 

PHOENIX, ARIZ.: 
RESEARCH LAB., MR. R. COULTER, Dept. CO., 3102 N. 56th St. 
SEMI -CONDUCTOR DIV., V, SORENSON, Dept. CO., 5005 E. McDowell Rd. 

Outstanding opportunities in the development and production of Military 
equipment and Transistor products. 

RIVERSIDE, CAI.: MR. C. KOZIOL, Dept. CO., Box 2072 
This new modern research laboratory, located 65 miles from Lo^ Angeleg, 
needs men in Missile and Military equipment systems analysis and design. 

Contact your Placement Officer For further Information regarding interview 
date on your campus or write to one of the above addresses. 

HE EVOLUTION OF 
UMAN NATURE 

y C. Judson Herrick 

niversity o f  Texas Press $7.50 

Rcrit*u r d  ~ J Y  R .  I? . Sperry 
IJroff'saor of Ps~cliobiology 

THIS L \ B L E  volume is divided into 
wo parts, the first dealing with the 
iological and the second with more 
pecific neurological factors in  psy- 
hobiology. The whole is a some- 
that heterogeneous discussion of 
iverse issues, findings, and theories 
elating to the nervous system, be- 
~avior,  and experience, and to their 
svolution. 

The author. who is professor 
meritus of neurology at the Uni- 
wsity of Chicago, has devoted some 
10 years to intensive study of the 
nicrostriictiire of vertebrate brains 
ind has publ i~hed well over 100 out- 
tanding papers and monographs on 
iis original researches. plus seven 
iooks-including his Introduction to 
Vcurolugy. which ran to five editions. 
md his Brain of the Tiger Salaman- 
Irr. an unquestioned classic in the 
leld of comparative neurology. He 
s probably the world'" most eminent 
living authority on the apparatus of 
mind and behavior. 

In  this latest volume of 34 chap- 
ers in 5021 paps .  Herrick, who is 
n o  in his late 80's. surveys some of 
the more important deductions re- 
garding the biological bases of hu- 
man nature and behavior which he 
has drawn in the course of his long, 
productive career. From the begin- 
aing. Herrick's investigations of the 
brain have been motivated by a deep 
interest in the nature of mind, and 
his scientific publications have been 
interrniwd. since the turn of the 
century. with associated articles in 
philosophy. Accordingly. the present 
book. with its epilogue on "'The Un- 
known God," is not another elderly 
 scientist.^ late fling at philosophy. 
hu t  represents the matured outcome 
of an acti5e life-long concern with 

CONTINUED ON PAGE 10 
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G. Edward Gearhart was graduated from 
the University of Delaware in June, 1956, 
with a B.S. in chemical engineering, and 
is now working for his Ph.D. in chemical 
engineering at Lehigh. At Delaware, he 
was editor-in-chief of the yearbook, 
"Blue Hen." active in sports and secre- 
tary of the Engineering Council. 

Ed Gearhart asks: 

Training is pretty much full-time at 
DuPont, Ed. The main objective is 
to train men to reach their full capa- 
bilities as soon as possible. So we give 
the new man responsibility the day 
h e  arrives, and increase it as oppor- 
tunities are available and he's ready 
for more responsibility. 

" i ~ t ' s  the basic, guiding policy. But 
Du Pont has many departments. And 
training has many facets. 

I n  some plants, the college graduate 
being trained for superb ision is moved 

through all areas of the production 
cycle. In others, where the technical 
phases are more imolied,  he may 
spend time in a laboratory or devel- 
opment group before moving on to 
production. 

I t  works the same way in sales. The 
graduate may first learn the labora- 
tory side of the products he's going to 
sell. Or he may start right out on 
learning selling techniques. That all 
depends on the products and markets 
involved. 

The same on-the-job principle ap- 
plies to new men in specialized fields 
of research, deii elopment or design . . . 
including daily contacts with super- 
vision, frequent lectures, discussions 
and conferences. Periodic changes in 
assignment, too. 

It's carefully planned, individualized 
training, Ed. We've found it's the 
most effective way to broaden a man 
quickly. DuPont is a growing organ- 
ization. And men with leadership po- 
tential are always in demand. 

Denton B. Harris joined Du Font's Engi- 
neering Research Labolatory in June, 
1952, after completing work foi an M.S. 
in chi1 engineeiing at the 1~niverait-y .of 
Mas~tich~ifadts. He's currently forking 
on an uniiaiidl project-d broad study of 
the philosophy of dci-ign. The objective 
is t i i  leain more about people's design 
preferences. and the trends behind new 
concept;- in indiis'iiial de'ign. This new 
asi-igmnvnt rdnw after Denton gdined 
several ;ears of experience in various 
kinds of civil engineering at Du Pont 

Are you interested in research work? 
About 2000 DII Pont scientists and some 
3500 other employees are now engaged 
in 1 esearch. Ldboi &tory facilities of the 
highesit quality air  available at the 
DuPont Exnt~rin~entdl  Station near "G U S PAT OFF 

Nilmingti~n, and elsewhere throughout 
the country. Full information about re- BETTER T H I N G S  FOR BETTER LIVING 

search work at DuPont is given in . . . T H R O U G H  CHEMISTRY 
u 

"Du Poni Rest2drcli.'' Write for > our  copy 
of this frw booklet lo E. I.  du Pont de watch "D,, pan+ Theater#/ on ~ ~ l ~ ~ i ~ i ~ ~  
Nemouis. & Co. (Inc.), 2507C Nemours 
Building. 1 ilinington. Delaware. 
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ke rnv advice.. . 
J 

"Before I left school I just didn't know where to look 
for a job i n  engineering that offered the  greatest 
opportunity. First of all I wanted to make sure o f  
getting into an industry that wasn't overcrowded.. . 
where I wouldn't be lost. 

"Also, I wanted to hook u p  wi th  a firm that had 
pioneered in its field, yet was young enough to go 
places and take m e  along with it. And,  I wanted to be 
certain that salary would lie right and there'd be a 
good chance of lasting security for m y  family. 

"After looking around, I decided to get into the 
aircraft industry because of the  bright future it 

scientific equipment and comfortable working con- 
ditions. There you'll be among top engineers and 
scientists with whom you'll be proud to work. , . bril- 
liant men who will be ready and willing to help you. 

Write now and ask us questions as they apply to 
your engineering objectives. Tell us your ambitions -# . . .we believe we can relate them to opportunities at 
Northrop. Address Manager of Engineering Indus- 
trial Relations, Northrop Aircraft, Inc., 10 19 East 
Broadway, Hawthorne, California. 

N O R T H R O  
NORTHROP AIRCRAFT, INC.,HAWTHORNE, CALIFORNIA 
Builders o f  the First Intercontinental Guided Missile 
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Paul Halpine, University of Pittsburgh '41, atomic engineer for Westinghouse, checking the 
operations of u model of the first nuclear reactor for the nation's first full-scale atomic 
power plant being built by Westinghouse for the AEC and the Duquesne Light Company. 

You will have an opportunity to work with a company 
that is having spectacular growth in many fields . . . 
giving you room to grow. 

We value our engineers highly, for we know our 
growth has been due largely to the high caliber of 
engineering personnel we have succeeded in attracting. 
Their development into scientists and managers has 
resulted in dynamic and progressive planning and 
policies. 

We help you apply your training to industry. You 
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stinghouse 
rding future 

You are  making a tough 
decision . . . 
'where shall I start my career 
. . . which company offers 
me the best future?" 
Your whole career can be 
affected by your decision, so 
choose carefully. 

We sincerely believe you 
will make a wise decision in 
choosing Westinghouse, a 
company where big and excit- 
ing things are happening. 

Here you can work with 
men who are outstanding 
leaders in fields such as: 

and dozens of others 

can pick a career in the industry of your choice . . . in 
the type of work you prefer, and in plants, sales offices 
and laboratories from the Atlantic to the Pacific. And, 
you can study for advanced degrees a t  Company 
expense. 

These are just a few of many reasons why you should 
choose Westinghouse. If you want more information, 
ask your Placement Officer for our booklets, or phone 
or write the Westinghouse interviewer, or Educational 
Coordinator named below. 

1 Mr. W. L. Winter 
1 Regional Educational Co-ordinator 
1 Westinghouse Electric Corporation 
1 410 Bush Street 

San Francisco 8, California 
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another example of exciting work at 10s alamos.. . 
% O O ~ S  . . . CONTINUED 

The enlarged frame above shows the collision 
o f  a steel ball and an aluminum plate at an 
approximate velocity of 4 millimeters/micro- 
second, illustrative of  studies of interaction of 
metals at high impact velocity. The cutaway 
drawing shows some of the features of one of 
the Laboratory's high speed framing cameras. 

Ŝ  scientific 1 
OF THE U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 

s y c h o p h ~ i r - a l  and correlated prob- 
ems. approarhed from the vantage 
o in t  of an intimate and perhaps 
inequaled working know ledge o f  

)rain organization. 
The title is not strirtly indirative 

i f  the content, but perhaps serves as 
well as any for binding together the 
aollected theories of the author. 
vhich touch upon topics that range 
widely from emergent evolution. 
norals. and creativity, through psy- 
homechanics and the indeterminacy 
)ririciple. on down to details of cere- 
iral structure. 

Any critical reader is bound to 
ind plenty with which to argue, 
'specially in  the first half of the 
wok, where Herrick frequently risks 
udgment in fields rather remote 
'rom his specialty. In any case- 
eight, wrong. or incomplete-Her- 
pick's concept of the human mind 
and its relation to brain mechanism 
deserves serious consideration by 
anyone concerned with this para- 
mount enigma, whether it he from 
the standpoint of science, religion, 
or philosophy. 

A SCIENTIFIC SAMPLER 

Raymond Stevens, 
Howard F. Hamacher, 
Alan A. Smith 

D. Van Nostrand Company, Inc. $6 

FOR SOMETHING like 30 years the 
industrial research firm of Arthur U. 
Little. Inc., has been turning out a 
hright. readable. and informative 
monthly bulletin, which it sends out 
to clients and other interested parties. 

The Industrial Bulletin is chiefly 
devoted to new scientific develop- 
mrnts. but is just as likely to con- 
tain articles on anything from pumps 
to molasses. 

This collection of almost 200 arti- 
cles from the Bulletin provides a 
grab bag of miscellaneous scientific 
information for the edification of 
businessmen, laymen, scientists and 
engineers-and shows why the Bill- 
letin hag been such a well-read pub- 
lication for all these years. 
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orton, The 
Is What The Products 

Norton peoplecan't get into a daily- 
grind fiaitie of mind, because days 
aie nu more alike t lun lightning and 
lightning bugs. As tlie world's leading 
producer of grinding wheels, grind- 
ing machines and oilier . abrdsike 
pioducts, Norton has an astonisli- 
ingly \arious list of customers -- and 
sening then) all is ivtiat inakes the 
days so different. 

Norton doesii't serve just one in- 
dustry - or two or even ten. It serves 
virtually all industry, and industry all 
over the world. 

And, as though supplying the 
world with abrasives and grinding 
machines were not challenge enough, 

Norton is now extending its product 
lines far beyond those classifications. 
Exciting new materials born in 
Norton furnaces are carrying Norton 
men and women deep into [lie fields 
of jet propulsion, atomic energy and 
rocketry. 

Square pegs looking for square 
holes and round pegs looking for 
round holes need not apply. Pegs in 
lioles can never meet tlie challenges 
of eacli new day at Norton. Pegs in 
holes also have a way of losing their 
identities - something that will 
never happen to you at Norton. 

If the Norton Company sounds 
like your kind of company, write to 

the Director of Personnel, NORTON 
COMPANY, Worcester 6, Massacliu- 
setts. Ask him for the new illustrated 
brochure, "Your Future at Norton." 

A B R A S I V E S  

to make your products better 

NORTON PRODUCTS: Abrasives * Grinding Wheels 
Grinding Machines Refractories 

BEHR-MANNING PRODUCTS. Coated Abrasives 
Sharpening Stones Behr-cat Tapes 

U. S. A. . Canada * South Africa England France 
Germany Ã Australia Northern Ireland Argentina 

Brazil 
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Collins Radio Company Confidential Application for Technical Employment 

FIRST NAME 

CITY 

L. R. Nuss 
Collins Radio Co. 
Cedar Rapids, 
Iowa 

12 

Send your application to: 
Fred A iken 
Collins Radio Co. 
2700 W .  Olive h e .  
Burbank, California 

Harold McDaniel 
Collins Radio Co. 
1930 Hi-Line Drive 
Dallas, Texas 
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ou've go e good to 
/Command highest salary 

/Advance rapidly in a strong, growing company 

w o r k  with highest caliber development groups 

[use the world's finest engineering facilities 

^Maintain Collins creative reputation 

Collins depends on its engineers. That's why 
you have to be good to earn a place on a 
Collins Research and Development team. 
Collins hard earned reputation was built on 
a solid foundation of engineering talent. The 
sales growth of the Company has justified 
Collins emphasis on engineering. Sales have 
increased 10 fold in the last 10 years. And 
employment of research and development per- 
sonnel has more than kept pace. Collins growth 

will continue, and you can be a part of this 
growth. 
Send the application form printed on the opposite 
page as an expression of your interest in knowing 
more about the opportunities at Collins. Your 
application will be held in the strictest confidence 
and will be answered immediately by a personal 
letter. Take only a few minutes now to fill out the 
application and mail to one of the addresses listed. 
This can be the turning point in your career. 

CREATIVE LEADER IN ELECTRONICS 

Collins Radio Company - Cedar Rapids a Dallas 0 Burbank 
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Minutes away from a 

OF MODERN 
ADVANTAGES- 

0 Suburban living and recreation 
0 Famed New Jersey resort areas 
0 New York City's scientific, cultural 

and entertainment centers 
0 Leading graduate schools - 

Federal Telecommunication Laborato- 
ries' location in Nutley, N. J. is a dream 
spot for young engineers.. . combining 
country-like work atmosphere, quiet 
suburban living, closeness to the vast 
offerings of the unique New York-New 
Jersey metropolitan area. 

At FTL you work in one of America's 
great research and development centers 
. . . on long-range programs . . . with 
leaders in eiectroni& who are auick to 
recognize ambition and ability. 

FTL's employee benefits include: 
graduate tuition refund plan; health, 
group insurance and pension plans. 

Listed below are the interesting as. 
signments open at  FTL's East Coast 
Laboratory, Nutley, N. J. 

Radio Communication Systems 
Traveling Wove Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas 0 Missile Guidance 
Transistors and other Semiconductor Devlcei 

Computers Telephone and 
Wire Transmission Systems 

Opportunities for relaxed living and career- 
building also available at FTL's West Coast I 
laboratory . . . with openings in Digital 1 . - 
Computers, Inertial Navigation Systems and 
n f r a  Red Systems. Write to: 15191 Bledsoo 1 
St., Son Fernando, Cal. I 

Where is it? Answers 

Federal Telecommunication 
Laboratories 

A, Division of International Telephone 
and Telegraph Corporation 

500 Washington Ave., Nutley, N. J. 

East Coast Laboratory and Microwave TR>ww 1 
1 

If you had any luck in identifying 
George Beadle's picture? of  the Cal- 
tech campus which ran in the Febru- 
ary. l%7. issue of F&S. you may 
want  to try your hand at these p ~ w -  
Aers taken by Ed Bryan '54. Ed, 
who is now working at  the Bell Labs 
in Whippany, New Jersey, made up 
this quiz while he was an under- 
graduate here. To date, he's never 
found anyone who could score high- 
er than 3. 
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. . . pioneers in 

clear energy since 1936 

At the University of California Radiation Laboratory, 

Berkeley and Liverrnore, there is an unusual spirit among 

scientists and engineers - a spirit stimulated by association 

with pioneers in nuclear research who encourage development 

of new ideas, techniques, and individual initiative. 

s ince its founding in 1936, UCRL 

has contributed an impressive list 

of achievements to the world's knowl- 

edge of the atomic nucleus - from 

development of the cyclotron and 

Bevatron, to electromagnetic separa- 

tion of uranium-235, to the discovery 

of the antiproton and antineutron. 

These accomplishments have, of 

course, stemmed from an outstanding 

group of men working with un- 

matched laboratory facilities. But 

just as important-and the key, per- 

haps, to UCRL7s successes-has been 

the spirit with which these men work. 

For UCRL is managed and directed 

by scientists and engineers-men who 

are liberal with their own knowledge 

and enthusiastic in the encourage- 

ment of their teammates' new ideas 

and new techniques. 

This is the constant and continuing 

spirit of UCRL. It is to be found 

in each new and expanded project- 

whether it involves pure or applied 

science. It keynotes work on nuclear 

weapon design, nuclear propulsion, 

controlled thermonuclear energy 

(Project Sherwood), and high current 

accelerators, as well as such problems 

as the application of radioactive sub- 

stances to biology and medicine. 

The UCRL "spirit" appeals to a 

particular kind of scientist and engi- 

neer-to men of ability and imagi- 

nation, to men who wish to move 

forward and challenge the unknown. 

If you wish additional information, 

write to the Director of Professional 

Personnel, University of California 

Radiation Laboratory, Livermore, 

California. 

U N I V E R S I T Y  OF C A L I F O R N I A  R A D I A T I O N  L A B O R A T O R Y  B E R K E L E Y  L I V E R M O R E  
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First of all, what's it all about? What 
does a fellow like John Jackson do 
all day? In his own words, "I keep 
in touch with the executives of many 
different companies-advising them 
on the use of their IBM electronic 
data processing computers. I person- 
ally consult with these customers, 
and analyze their scientific and tech- 
nical problems for solution by IBM. 
Occasionally, I'm asked to  write 
papers, and give talks and demon- 
strations on electronic computing. 
All in all, it's pretty fascinating . . . 
something new pops up every day." 
In other words, John is a full-fledged 
computing expert, a consultant . . . 
and a very important person in this 
age of automation through electronics. 

Calling on a customer 

Since the IBM laboratories are 
always devising easier and faster ways 
to solve the problems of science, gov- 
ernment, and industry, an Applied 
Science Representative can never say 
he's learned his job and that's the 
end of it. At least once every two 
months, he attends seminars to be 
updated on the latest developments in 
engineering and operations research. 

Introduces n e w  methods 
During the two years that John 

has spent with IBM in Applied Sci- 
ence, he has shown innumerable cus- 
tomers new and better ways to do 
things electronically. For example: 
about a year ago, an aircraft manu- 
facturer wanted to experiment with a 
radically different design for a nuclear 

ATHEMATICIAN 
can do at I EM 
Mathematics is an ancient but ever-advancing science that contains many  
forms. It shouldn't surprise you then that it took some  time before John 
Jackson discovered the one  brand of mathematics that seemed custom- 
tailored to his ability and temperament. John is a n  Applied Science Repre- 
sentative, working out of the IBM office at  122 East 42nd Street, N. Y. C. 

reactor. The basic format had been 
established, but the project still re- 
quired months of toil with mathemat- 
ical equations. The aircraft people 
couldn't afford to wait that long, so 
they called in IBM. After discussion 

Mapping out a computer program 

with top executives, John helped to 
map out a computer program that 
saved the organization over 100 days 
of pencil-chewing arithmetic. Later, 
for this same company, John organ- 
ized the establishment of computer 
systems for aircraft performance pre- 
dictions . . . for data reduction of 
wind tunnel tests . . . and for wing 
stress analysis. At the same time, he 
worked with this company's own em- 
ployees, training them in the use of 
IBM equipment. John still drops 
around to see that everything is run- 
ning smoothly. 

Another service that John performs 
is the constant reappraisal of each 
customer's IBM operation. Occasion- 
ally, a customer may tie himself in 
knots over a procedural "stickler." 
Periodically, in fact, John brings 
IBM customers together . . . just to 
talk over what's happening in each 
other's business-how everybody else 
handled that old bugaboo. . . details. 

N e w  field for Mathematicians 

John is exercising his mathematical 
know-how in a field that was prac- 
tically unheard of ten years ago. Even 
now, this kind of work may be news 
to you. It was to John Jackson a few 

years back when he was an under- 
graduate at  the University of Colo- 
rado. At that time, he was considering 
actuarial work or mathematical re- 
search. But John liked the excitement 
and diversification of science and in- 
dustry and he wanted to use his 
mathematical background. I t  was not 
until he was interviewed by IBM 
that field computing whetted his sci- 
entific appetite. A few months later, 
John launched his own IBM career 
as an Applied Science trainee. 

Promotionwise, John has come a 
long way since then. He's now an 
Applied Science Representative in 
one of the biggest offices in the IBM 
organization ... mid-town Manhattan. 

Discussing a problem with colleagues 

With his wife, Katherine, and 
daughter. Lisa, 20 months, and John, 
Jr., 6 weeks, he enjoys his suburban 
Port Washington home. He's happy 
and he's satisfied. And then, too, John 
knows a few vital statistics about 
IBM . . . such as the fact that the 
Applied Science Division has quad- 
rupled during the past three years, 
and that in 1956 alone, over 70 pro- 
motions were conferred. If ever a 
future held promise, here is one. 

a * *  

Equally challenging opportunities exist for 
experienced engineers and scientists in all 
of IBM's many divisions across the coun- 
try. For details, write P.  H .  Bradley, 
Room 8704, IBM Corp., 590 Madison Ave., 
New York 32, N. Y .  

DATA PROCESSING 'Â E L E C T R I C  T Y P E W R I T E R S  e T I M E  E Q U I P M E N T  8~ M I L I T A R Y  PRODUCTS 
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A frank statement abou 

future in Field Engineerin 

At first glance, Field Engineering may not seem to possess 
the potential and stature often associated with other engi- 
neering activities. 

At Hughes, however, nothing could be further from the 
truth. 

Men who undertake the responsible task of evaluating 
Hughes-produced military equipment in the field are in 
the enviable position of becoming thoroughly familiar 
with the complete design and operation of the advanced 
electronics systems involved. 

Essentially, Field Engineering embraces all phases ofsupport 
required to assure maximum field performance of Hughes 
armament control systems and guided missiles. E.E. and 
Physics graduates selected for this highly important and 
respected phase of our engineering activities work with the 
armed forces and airframe manufacturers at operational 
bases and plants in continental United States and overseas. 

The knowledge, background and experience so gained as- 
sure unusual opportunities for more specialized develop- 
ment in other divisions of the Research and Development 
Laboratories at Hughes. In fact, few openings in engineer- 

ing today offer the rewards and opportunities which are 
available to the Technical Liaison Engineers, Field Engi- 
neers, Technicd Training School Engineers, Technical 
Manuals Engineers, and Field Modifications Engineers 
who comprise the Field Service and Support Division. 

Engineers and physicists selected for this highly respected 
phase of our activities at Hughes enjoy a number of dis- 
tinct advantages. These include generous moving and 
travel allowances between present location and Culver 
City, California. For three months before field assign- 
ments you will be training at full salary. During the 
entire time away on assignments from Culver City, 
you'll receive a generous per diem allowance, in addi- 
tion to your moving and travel expenses. Also, there 
are company-paid group and health insurance, retirement 
plan, sick leave and paid vacations . . . and reimburse- 
ment for after-hours courses at UCLA, USC, and other 
local universities. 

E.E. or Physics graduates who feel they are qualified to 
join the Field Engineering staff at Hughes are invited to 
write for additional information about this exciting and 
rewarding opportunity to establish a challenging career in 
electronics. Write to: 

i 
HES ! THE WEST'S LEADER IN  ADVANCED ELECTRONICS 

I ! 
LÃ‘_-__----&_-___-Ã‘Ã‘___ 

RESEARCH AND DEVELOPMENT LABORATORIES 

Scientific Staff Relations Hughes Aircraft Company, Culver City, California 

A 
ENGINEERING AND SCIENCE 



 brow^^. Banner, and ft eir 

RRISON BROWN, JAMES BONNER AND JOHN WEIR 

This article has brcn extiacted front the book, The 
Next Hundred Years : Mdii's Nairnal and Technological 
Resources. hy  Harrison BrouJti. James, Bunner and john 
Weir. copyriglit 1957 by The IriAzng Press, inc:., to be 
pub/i~/ted in June. Dr. Brown is profvfisor of g e o c h -  
isiry at  Caltech; Dr. Banner, professor of biology ; Dr. 
Weir, professor of psjchology . 

771is extract* the first in  a .scrim of three, has been 
drawn largely bani Dr. Brown's evaluation of our 71~itl- 

oral and energy rfaourc(l.$. Next month, Dr. Bonner 
reports on agricultural resources. I n  June. Dr. Weir 
discusses technical manpower sources. 

I IR lhG THE LAST 300 years man has achieved a 
degree of power over his emironment vhich is un- 

pre(:ederitt=d in the thousands of ?ears of human 11i*tory 
which preceded them and in the hundreds of thouaancL 
of years uf human piehistory. Our rate of i / > a t e ~ i ~ l  piog- 
ress and our rate of grovitli seem to be steadih acceler- 
ating, and one cannot help asking, for how leap i-&in 

this accderdtion and this grout11 continued 
What is the future of our industrial civilization likely 

to be? Can we foresee the major problems that  till con- 
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front ub? Are these problems soluble? What kind of 
societl could our science and our terhnology help us 
to create in a vorld at  peace." 

In this study vie would like * o  take wliat  we call "the 
long \ievtY' and attempt to make an asbessment of the 
future of our scientific-technulogical-industrial civiliza- 
t i  on. 

The reader slunild keep in mind th'it we are in . . . 
a period of rapid transition from a culture which has 
been predominaiitl) agrarian to one which is predomin- 
antly industrial . . . Had we made a forecast at almost 
am time in [lie past, or perhaps were w e  writing at 
prarticdllj any time in the future. our chances of being 
correct would be ~on>iderably greater than they are 
ioda) . . , 

The transition from a culture which is primarily 
agrarian to one which is primarily urban-industrial; has 
proceeded nne\enlj in different parts of the -world and 
brini,$t with it DO little i:onfiision. The closest parallel 
in the past course of human existence is the transition 
from a food-gatherir1g to an agrarian culture which took 
place some seten thousand \ears ago. . . 

The contrasts vhich then existed between the wealtliy 
agricultural minority and the poverty-stricken food- 



gathering majority are paralleled today by the contrasts 
between the wealthy industrialized minority and the 
poverty-stricken agricultural majority. Then the tech- 
niques of agriculture spread from one region to another, 
eventually to become world-wide. Today the techniques 
of industry are spreading from region to region, and it 
seems likely that, barring a world catastrophe, they too 
will become world-wide. 

The spread of the agricultural revolution reached its 
eventual limit as the world's arable land became set- 
tled. As agriculture requires land, so industry requires 
huge quantities of raw materials-ores of iron, copper, 
aluminum, and a variety of other metals; quantities of 
non-metals such as sulphur, phosphate rock. and water; 
adequate sources of energy such as coal, petroleum, and 
water-power. To what degree can we expect the longevity 
of industrial civilization and the extent to which it 
spreads LO be limited by the availability of these raw 
materials? 

Raw materials 

The factors which will determine the future supply of 
and demand for raw materials are numerous. In attempt- 
ins; to assess them, we can divide the broad question into 
several component parts. First we must inquire into 
the i n c r e a s i n u e r  capita demands for raw materials in 
highly industrialized societies. Within the United States, 
for example. these have increased steadily during the 
course of the last century. With each new year more 
raw materials are required to support an individual 
within our society than were required the year before. 
For how long a time can we expect this trend to con- 
tinue? Is there any foreseeable limit to the per capita re- 
quirements for raw materials within a highly industrial- 
ized society? 

The second factor concerns the rate of spread of in- 
dustrial civilization. Duringthe course of the last three 
hundred years we have seen industrialization emerge in 
Western Europe and jump the Atlantic Ocean to the 
United States. More recently it has come to dominate 
Japan and the Soviet Union. Today we hear rumblings 
of impending industrialization in India, in China, in 
parts of Africa and in parts of South America. How 
quickly can we expect this process to take place? How 
rapidly can we expect the per capita demands for raw 
material in these at present underdeveloped areas to 
increase? And as they increase, are there sufficient 
raw materials in the world to satisfy, in such areas as 
India and China, demands which approach even re- 
motely those which are now characteristic of the nations 
of the West? 

Third, we must ask how large the population of hu- 
man beings in the world is likely to become. Knowing 
the per capita demands for raw materials in the various 
regions of the world, by how many people must we 
multiply in order to determine the total drain upon the 
earth's resources? In order to determine this we must 
assess the number of people that we can feed, 

The fourth factor is concerned with the amounts of 

raw materials available to man. IX hat is a usable raw 
material? Certainly during the course of the last few 
decades we have seen our concepts changed drastically. 
We have seen thai as industrialization spreads throngh- 
out the world the demands for raw material* w i l l  he- 
come enormous. and indeed w i l l  dwarf existing demands. 
As demands increase and as the world's high-grade re- 
sources are consumed. i t  will become necessary for 11s 
to process materials of lower grade. making our demand 
for ran materials increase still further as a result of 
the fact that more equipment, more energy. and more 
technology will be required for the processing:. 

What. if any. are the limits to the grades of ores 
which can he processed? Is i t  possible for the trend 
toward lower-and-lower-grade materials to be continued 
indefinitely? Or is there some limit of concentration lie- 
low which processing will become impossible? Since 
the beginning of the present century the average grade 
of copper ore in use has dropped to one-sixth the con- 
centration formerly processed-that ic. to about 0.8 
percent copper. Lan we look toward the possibility of 
processing ores which contain as little aa 0.1 percent. 
or perhaps as little as 0.01 percent copper? 

When we examine this problem from the technological 
point of view. we see that fundamentally there is no 
lower limit to the grade of an ore which can be processed 
. . . If at some future time the average concentration of 
copper in copper ore were to drop to 0.01 percent. and 
if there were still an acute need for copper. there would 
be little question but that the metal could he extracted 
in high yield. To make this possible, two criteria must. 
however, be fulfilled. First. a satisfactory process must 
be developed-which means that scientists and engineers 
must work on the problem in the laboratory and in the 
pilot plant and conceive, develop, and test various rneth- 
ods for achieving the desired result. Second, energy 
must he available for the processing-for the mining 
and transport of vast quantities of ore. for the manu- 
facture of ihe huge quantities of equipment which must 
tie used i n  the processing and as a driving force in the 
process itself. 

Potential resources 

If we are given adequate supplies of energy, almost 
any material in the earths crust can be looked upon as 
a potential resource . . . The ultimate resources of energy 
which are available to man are enorrnous-and ir~rleecl 
are wfficieni to power a highly indu-itrialized world for 
literally millions of years. This means that, giver1 ade- 
quate brainpower, there is little doubt that the trend 
which has led us to process ores of steadily decrea-ing 
grade can continue until we reach the point where we 
are processing the very rocks of which the earth's crust 
is made. 

If the energy consumptipn of the world were to in- 
crease no further, mankind could probably maintain it< 
present: level of productivity for an indefinitely long 
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period of time- even after resources of fossil fuels had 
disappeared-simply by developing all potential water- 
power iesources and by harvesting all the world's for- 
e;?ts; on a sustained-yield basis. But if rates of energy 
consumption continue to accelerate, and reach the levels 
we have seen to be probable, and if these rates are main- 
tained beyond the time when our supplies of petroleum 
and coal are exhausted, it will be necessary for man to 
make use of new, less conventional sources of energy. 

When we survey the energy sources which are poten- 
tially available. we find that forms such as earth heat, 
winds. and tides can be, at best, of limited usefulness. 
There are a few localities where such sources are being 
tapped today, and there are others where they might be 
tapped economically in the future. But when we assess 
the total energy output which might eventually he devel- 
oped economically from such sources it turns out to be 
very small, compared to el entual world-wide demand. 

Indeed, from a long-range point of view it is apparent 
that we must eventually depend more and more upon 
solar energy and nuclear energy. We now know that 
from the technological point of view both of these can 
be utilized. The question as to which will be most widely 
used is a question of economics. Which will require the 
least capital investment per unit of output? Which will 
have the lowest operating cost? On the basis of what 
we now know about the technologies of utilizing these 
two forms of energy it appears that, for the generation 
of mechanical power and electricity, nuclear energy 
will probably be less expensive than solar by a consider- 
able margin. 

Solar energy 

A number of systems have been devised for trans- 
forming solar heal into electricity. but the capital costs; 
per units of capacity have in all cases been extremely 
high. I11 hot regions the sun's energy might be used es- 
sentially to replace fossil fuels for the heating of water 
in an electrical generation plant. In order to accomplish 
this, the sun's rays are captured by special flat-plate 
collectors. Capital costs might run to $20,000 per acre; 
and the resultant power, depending upon the efficiency 
of the system. might cost several cents per kilowatt-hour. 
compared with prevailing costs of generating electricity. 
of a few mills per kilowatt-hour. 

We also know that electricity can be generated b? al- 
lowing the sun's radiation to fall upon semi-conductors. 
This phenomenon is now being put to good use in the 
Bell "solar battery," which can be used to generate 
electricity for a variety of small-scale men. The large- 
scale use of this method would. however, involve pro- 
hibitively high capital costs. Other systems for the direct 
conversion of solar energy into electricity present the 
same difficult). 

One of the trios-t efficient and least expensive means of 
mechanical and electrical energy from solar 

eneigy is to grow trees in the sun. to harvest the wood. 
and then to hurn the wood in the firebox of a boiler. 

Or one can ferment sugar, which can be obtained in hie11 
yield per acre by growing cane or sugar beets, and thus 
obtain alcohol or a varietj of conlbustible gases and 
liquids which can be used for generating power. But in 
view of the pressure on the world's agriculture to pro- 
duce food and the probability that the food shortage 
will continue for a considerable time in the future, it is 
unlikely that much potential agricultural land will be 
diverted to the production of fuels. 

Power from algae 

An ingenious system has recently been described for 
the production of power from algae grown in a closed 
system containing a high concentration of carbon dioxide. 
The algae are cullured and then fermented in such a way 
that methane and hydrogen are produced. These gases 
are burned in a gas ~urbine  or engine which is used to 
generate electricity. The carbon dioxide which results 
from the rombustion is returned to the algae culture 
unii. In thi? via\. under ideal conditions, onr would have 
a closed system which would convert between 1 percent 
and 3 percent of the incident solar energy into electricity. 
It has been estimated that a system of this general type 
could be used to produce electricity at a cost of 2.5 
to 5 cents per kilowatt hour. and liquid fuels at a cost 
of about $150 per ton. 

Although it is doubtful that solar energy can com- 
pete with nuclear energj for the large-scale generation 
of power, there are areas \\here it will probably turn 
out to be Iery useful on a smaller scale. We have al- 
ready mentioned the solar battery. Solar water heaters 
are coming into widespread use in tropical regions. An 
inexpensive solar cooker has been devised in the National 
Physical Laboratory in India; this could. if widely used, 
bring about the savings of suh~tantial quantities of fuel. 
At the same laboratory a solar pump has been devised 
which could be used for pumping water on a small scale 
in isolated regions where fuels are not available. 

It is likely that the most important use for solar en- 
ergy in the future. however. will be tor  space heating. 
We now knob that houses can be des-iped in such a way 
that requirement? for space heating could he met almost 
entire!) by solar energy in populated regions of the 
world ds far  north ah Boston. The additional capital 
costs which would be required in house construction do 
not permit these techniques to be used widely at the 
present time. But as the prices of conventional fuels in- 
crease we will probably approach the time when most 
building? will be designed to make maximum use of 
solar heat. 

It is now reasonably certain that electricity can even- 
tual]\ be produced from nuclear energy at costs which 
are less than 1 cent (10 rnills) per killowatt-hour. How 
much lower than I0 mills the cost can become, and how 
rapidly, are matter;? for conjecture. A1 tht International 
Conference on the Peaceful Uses of Atomic Energy, which 
was held in Geneva in 1955. estimates as low as 4 mills 
per kilowatt-hour were given. Forecasts of the eventual 
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nuclear-power-generating costs in the United States range 
from 4 to somewhat over 6 mills per kilowatt-hour. Sapir 
and Van Hyning. in their study on the outlook for nuc- 
lear power in Japan, have reviewed the evidence and 
made the reasonable assumption that we might have 
available 10-mill nuclear power by the mid-1960s, 7- 
mill power by the rnid-1970s, w it11 the coit gradually 
approaching 5 mills per kilowatt-hour. These estimates 
can be compared with generating cos twf  between A and 
7 mills per killowatt-hour for new coal-fired units in 
the United States and about 18 mills for similar plants 
in Japan. 

Nuclear electricity 

It is likely, then, that nuclear electricity will compete 
with that generated from coal in the not too distant 
future. And it seems clear that this competition will 
take place unevenly throughout the world. 

On a per capita basis the United States has the largest 
coal reserves in the world, with the result that we are 
not likely to encounter a fuel shortage for many decades. 
Our coal seams, however. are not uniformly distributed 
through the nation, and fuel costs increase as one moves 
away from the available supply. 4 number of areas 
which are far  removed from coal fields--for example, 
southern California-are at  present able to generate 
power at reasonable prices from petroleum or natural 
gas. There are other areas, however. where both coal 
and petroleum are expensive and where power costs 
are. as a result, considerably higher than the national 
average. It is in these areas that nuclear power might 
be expected to play its first major role in the United 
States. 

If, as seems quite possible, we pass through a peak of 
domestic petroleum production by about 1970, nuclear 
power may well become important in those areas. such 
as the Far West, which lark coal hut which a[ present 
have ready access to adequate supplies of petroleum or 
natural gas. After 1970 or 1975 the domestic importance 
of nuclear power may well increa-ie rather rapidly. If, 
as seems possible, we pass through the peak of world 
petroleum production in about 1990, demand for coal 
will increase sharply and nuclear energy will probably 
be able to compete economically on a fairly broad 
front. But the production cost-' of coal in the United 
States are to  low that it seems likely that it will remain 
our major fuel for a very long time. 

The situation in the greater part of the world differs 
considerably from that in the United States. largely be- 
cause of the substantial differences in fuel coats which 
prevail. In the United States we are able to generate 
steam electric power at coal costs which average about 
$6 per ton. In Western Europe, by contrast, the cost 
ranges from $13 to $20 per ton. Coal averages about 
$20 per ton in the United Kingdom. Western Europe 
is paying $20 per ton at the dock for large quantities 
of American coal. When we take into account the fact 
that more than 50 percent of the cost o f  generating 

electricity can be fuel coqt, we can realize that nuclear 
electricity can probably compete with roal-generated 
electricity in other parts of the world long before it is 
competitive on a reall! broad base in  the United States. 

When we couple the fuel cost differential with two 
additional factor<. the difference-? between the situation 
in the United States and that in other coui~tries becomes 
PVPH more dramatic. The first consideration is that of 
foreign exchange. Those regions of the world which must 
look forward to continued heavy imports of fossil 
fuels. and which fare balance-of-payment difficultie-'. 
may well prefer to generate nuclear power. even when it 
is more expensive than power generated from conven- 
tional sources, if by so doing they minimize the drain 
upon their domestic finanrial resources. 

The second major factor involves the striving on the 
part of most nations for economic self-sufficiency. Sup- 
plies of petroleum are uncertain. A very large fraction 
of the world's potential oil reserves are in the Middle 
East. where they are sensitive to the status of interna- 
tional relationships. Many nations will prefer an assured 
supply of nuclear power at relatively high but decreas- 
ing prices to less expensive but uncertain supplies of 
crude oil at prices which are destined to continue in- 
creasing. 

The Soviet Union appears to be a rather special case 
with respect to nuclear-energy needs. Although she has 
vast coal resources, most of the coal lies in Siberia, while 
in the European part of the country there is a fuel 
shortage. Each year, apparently, nearly 15 million tons 
of coal are shipped from Karaganda and Kazakhstan to 
European Russia-a distance of some 1500 to 2000 
miles. This is one of the reasons the Soviet Government 
has stressed the importance of the industrialization of 
Siberia. 4nd it is one of the reasons it has announced 
the establishment of a program to build five new 
nuclear-electric plants in Moscow, Leningrad, and the 
Urals. 

Nuclear energy and the United States 

It seems clear that nuclear energy can play a major 
role in many regions of the world-particularly in Eur- 
ope. South America, Southeast Asia. and Japan -just 
as -'om awreactors are developed capable of producing 
power at costs of 10  mills per kilowatt-hour, or less. It 
is ironical that the United States, possessor of what is 
probably the worldms most highly developed nuclear 
technology. has at the moment the least need for nucleai 
power, except for specialized military purposes. Altd t h ~  
prospects are that, while our need will grow, it will 
grow considerably more slowly than will the needs of 
many other nations. 

On the basis of the preceding discussion, let us now 
map out a possible hut reasonable pattern of world 
energy consumption for the next century. Barring a 
world catastrophe, and aspurning that industrialization 
will spread throughout the world. that population w i l l  
continue to grow, and that we shall h a w  adequate brain- 



power to solve our prodigiou? tecliiiical pioblern~ a? 
the) dri-ie. total eiicrgj i ~iis-iiiiiptioii %ill continue to 
rise 1api111) J o l l i ~ i n g  the Idv of compound intere-t. 
Dining the next ten to twcntj }ear- c~~.ti:;mnj.iliiui i ~ f  pet- 
~o leuu i  'twill p i u b a b l ~  increase molt-' rapid]) tlidii w l l  
the i*t~i~?tin~ption of cod), hut at ahout 1975 the rditA of 
iiicrmt-e is likely to .-lacheii. i-IJ that tlie iolai late of 
co~~?~i inpt ion  will pass thro11g11 a ~ J I U ~ ! ( I  jle&. late in 
llii- t ejiiin j . 

As the petroleiirii supplies dimini~li. i ~ i c ~ e a ~ i i i g  eni- 
pha?is vill be placed upon tlie produc-iioii of liquid fuels 
lroin shales, tar sands, and coal hydiogeiiatioti. After 
tibout 1975 it seeinr Iikelj ihdi the g d j ~  l ) t - t ~ e i ~ n  V O J I  
.did petroleum p i i n d r j  snurctB> n t  cneifj ii i l l  Ã iilvii 

~ d ~ c i  r.il~icl1: 
After al)oui WW) niicledi viit-I g j  shunid nbpi I,-eiit 4 

Ggmlicai~t proportion ol uoi 111 pott ei pioif i ic~ii~~i.  j i ~  i- 
iiidiily a? a iepjdcenieiit lor  lossil tucls in vlei~trical 
power production. It? use ?houid *predd rathei rdpidlj. 
B) the end of the century nuclear energy ma) account 
for about one-third of our to141 energ) cons~inption. 
During this period demand for coal \+ill continue to 
increase, large11 hecause of (lie continually increasiiig 
der~ldiid for liquid fuels aild foi a varietj of complex 
chemicals. By the middle of the next century it seems 
likely that most of our energy needs will he *atislied by 
nucledi' energ). with coal reserved almost entire!) lor  
the production of liquid fuels diid chemicals. 

Uranium and thorium supplies 

Vie must now ask how long we can expect the earth's 
supplies of uranium and thorium to po\ver an industrial 
world. Tliebe elements, like coal and petroleum, are 
fossil fuels; they were made when the elements were 
formed, and they are not being made at the present time. 
The quantities of uranium and thorium which are avail- 
able to us are, then. finite. Nevertheless. the energy avail- 
able to man in tlie form of uranium and thorium is 
enormously greater than the energy contained in our re- 
serves of coal and petroleum. This is because uranium 
and thorium are found in low but significant quantities 
in the common rocks of the earth's crust. 

An average piece of granite contains only about 4 
parts per million of uranium and about 12 parts per 
million of thorium. These are indeed small quantities. 
yet the uranium and thorium in 1 ton of average granite 
contains energy equivalent to about 50 tons of coal. Of 
course, not all this energy is available, as the process of 
extracting the elements from the rock necessitates a sub- 
stantial energ) expenditure. Energy is consumed in quar- 
rying, crushing, and grinding the rock, in transporting 
the rock to the chemical plant, in making the chemicals 
which are used in processing. and in the manufacture of 
the processing equipment. Clearly, if the energy required 
to extract the uranium and thorium were as great a;- the 
energy content of the extracted material, there would 
he no profit. 

It ha? been found, however, that about one-third of 

rmonuclear reactions 
r % I here i ~ ,  in the Ionp1111. the j.io~~.ibility of producing; 

i m u ' i  t i  om tlieimoi~ucle~ti retiction' - f  I oin f usiori of 
In di ijgi>ii diptinct from hssion ol uidiiinni. A o  (me ds 

jet see? i e r j  clearlj j i i ~ t  lieu this is to I)? dune, hut i t  

is nevertheless a \ e ~ j  real po?;-iI~ilitj 1f the technical 
problem? are rolled. the water? of the s-eas will be avail- 
able to uian d? a11 ainioi't hifiiiile souice of encigy. This 
new energj a id)  well be more expensi\e than that ob- 
tdiilfd fioni uranium fispioi~. he\eitiide;-? it ma} well be 
available lor  tapping when it is needed. at some distant 
time. 

it is ititere-ting to ?p~culdti.* about the pattein of en- 
elif) ( a o ~ ~ ~ u n i p t i i ~ i i  in d highlj i~ ld~f l i id l ized  world. a 
world in the distaiit future when all fossil fuels have 
been consumed. I.et as-surne that human beings learn 
to regulate their nurnl~erp and that the population of the 
world i- eventual]) stabilized at dbout 7 billion persons. 
Let us assume fur the^ that energ) requirements amount 
to the equivalent of 10 tons of coal per person. Thib 
would he larger than the present per capita consumption 
of energ) in the iJnited States. Hut it !-hould he empha- 
sized that the per capita flow of goods- would be con- 
sideral~lj  lefcs ~ l i an  at present, for the reason that all 
goods would he more expeiisi\e, in terms of energy need- 
ed to produce them, than they are today. The total en- 
ergy requireinenti- for this would amount to  the 
equivalent of 70 billion tons of coal annually. We can 
assume that 19 then solar energy is being used, wherever 
possible. for space heating. We can asfcume further that 
all potential hydroelectric sources ha \e  been developed 
and that the world? forests are developed and harvested 
on a  elf-i- staining basis. Under tliese circumstances 
about 65 percent of the total energy needs would be sat- 
isfied 1)) nuclear energ). 

In  conclu~ion. it seeins clear that man has available 
potential supplieb of energ) which are sufficient to sat- 
isf) his needs for a verj long time. However, these 
sources have jet to be transformed from potential sup- 
plies into actual ones. before the) i;aii be used they 
ttiiist be developed. V(11ellitbr or not nian will he able 
to develop them in time i-i d verj real question, the 
ausner to which viill lie determined. in the long run, 
L j  man) factors of a political. econon~ic, and social 
nature, 
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STUDENT LIFE 

I L L  

A S  

The silly season was under way this year 
b y  the end of second term. when the sign above appeared 

on the campus at exam-time. I n  full flower b; March, 
the season was thoroughly blasted in early April, when 

Senior Ditch Day arrived, ahead of its time. 
While the seniors en,juyed their traditional day 

at the beach, lower classmen wreaked the traditional havoc 
on seniors' rooms. The presence of Life Magazine 

photographers on the campus this year did nothing to 
calm the fun-loving students. Mute (fortur~ately ) evidence 

of their awful energy and ingenuity may be found 
on the following pages. 
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Many returning 'seniors 
found their rooms re- 
located. Somr were 
freely set u p  in the 
student house court- 
yards (be low)  -while 
some were in more pre- 
cnrioii s locutions ( l e f t ) .  



( u/turu{ l }  -im-lined residents oj 
D ~ & ~  ) f l o i , . ~  <'~tubl~.ihrd u ruin- 

r t ; / ~ , ~ ~ l  ,tsiimr library in Attiia 
Siman yi's room. 

below). 



T H E  M O N T H  A T  C A L T E C H  

Gifts and Grants 

CALTECH'S BOARD O F  TRUSTEES reports that the Institute 
received a total of $1,050.000 in gifts and grants during 
the three months ending March 31, 1957. In all there 
were 91 donors. including corporations, foundations, in- 
dividuals and government agencies. Of the total amount. 
$116.000 was for endowment. $191.000 for plant and 
building purposes. and $440.000 for current operations. 

The major gift added to the principal of the endow- 
merit fund was $95.600 from the Marguerite Stokvis e-- 
tate. Major additions to the plant and building funds 
were $386.250 from the Winnett Trust Foundation for 
radio astronomy and student facilities, $85,000 from the 
United State" Pnhlir Health Service for chemical biologv 
facilities, and $21.600 from MrÃ  ̂ Archibald B. Young 
for the new qtiid~rit health renter. 

Of the gifts for current operation". $132.675 rarne to 
the Institu~e as "'unrestricted money." to he wed at the 
discretion of the administration and trustees. The largest 
b l o ~  of such furids f $ I f K O O O l  waG g i ~ r n  I n  ( a1tefh.q 
industrial Aqsociate-s, 

JPL Contract 

LZLTI r . ~  arirf the Iriny signr-d a new $21$00.000 
contrart Ja-it month for the fn'-titute to continue opera- 
tion of the Jet Propulsion Laboratory during 1957. This 
wa? the largest annua l  contract ever awarded by the 
Army for work at JPL. I t  calls for engineering research 
and development in the fields of guided missiles. free 
rockets, wind tunnel operations. and materials research. 

The new contract brings to $115,000,000 the total sum 
of Army Ordnance contracts awarded to Caltech for 
guided missile research. \n additional $6.000.000 award 
is expected later this vear. 

JPL was the first government-sponsored research 
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group in the United States devoted to rocket work. It 
originated the first successful jet-assisted take-off units 
in this country; designed and tested the first two-stage 
rocket, the Bumper Wac: and developed the first long- 
range supersonic guided missile, the Corporal. 

JPL is now in need of more space, incidentally, and 
the Army is currently trving to acquire 125 acres of 
foothill property immediately back and to the west of 
the present laboratory site. 

New Executive Director 

CHESTER M. M C ~ L O S K E Y ,  who has been chief scientist 
of the Office of Naval Research in Pasadena since 1955, 
is the new executive director of Caltectis Industrial As 
sociates He succeeds Robert V. Bart?. who has taken 
position with the Institute for Defense Analyses i 
W ashington. D. C. 

Dr. McCloskey comes to his new position with broa 
experience in bolh i n 0 w ~ r v  and ~cienre.  W h i l ~  with th 
Offiw of Yawl Research. he worked do-iely w i t h  ac 
rnirii-itratke and re-&ear& people i n  aircraft, oil. cliern 
ical and engiiieiring firms. A chemist by training, he ha 
done extenshe research on ( a r b o l ~ ~ d r a t ~ s .  vinyl poly 
meritation and propellants. He served as chief chemist 
of Alexander Ken- & Company in 1946 and 1947 and 
was a chemist on the staff of the O.N.R. in Pasadena 
from 1948 through 1954. 

Dr. McClo'-key &as graduated from Whittier College 
in 1910. He received his MS in organic chemistry at the 
State University of Iowa in 1912 and his PhD there in 
1944. He did postdoctorate research in chemistry at Cal- 
tech in 1935. and since 1953 has been a research fellow 
on the Caltech staff. He w i l l  now s e n e  a% a senior re- 
"parch fellow in addition to hie duties as executive 
director of the Induqtrial Associates. 



UBLIC OPINION-tlie sieiitiments and views of ord- 
inary citizens on politics--has alwdjs been a big- 

nificant factor in making public policy, even in old 
monarchies and modern dictatorships. But with the 
increase in political participation among all segments 
of society, the range of free action of public officials in 
a democracy has become somewhat narrower than in the 
days before universal suffrage, mash-circulation news- 
papers, radio and television. 

In the past few years public opinion has created 
certain new limits. I'd like to discuss these limits in the 
light of public problems which, by and large. have been 
created by forces beyond the control of people and poli- 
ticians in this country. In discussing this, I am concerned 
not with what Americans think about Eden. hasser, or 
Nehru, but rather with the mood and aspirations of our 
people in facing up to and evading the political problems 
of our time. For it is the mood or basic attitude-the 
deep-seated tendency to react in particular ways to ex- 
ternal events-which has so much to do with the kind 
of officials we elect and the kind of policy they can 
carry out. 

Let me begin an appraisal of American opinion with 
a comment on some Caltech opinion I have been gather- 
ing among undergraduates since the fall of 1953. I ask 
each person at the beginning of a course to fill out a 
questionnaire which contains a series of personal ques- 
tions, including one as to what he wants of life in terms 
of occupation, income, and other things. The most char- 
acteristic response expresses the desire to have a con- 
genial and secure job, a good income, and a well- 
adjusted married life, with a house more or less full 
of kids. 

The accent is on serenity, lack of trouble, and lack 
of outward direction. Even in another question, asking 
what the person is most worried or concerned about, the 
response is rarely related to distant horizons; it reveals 

Dr. lames C. Davies, associate professor of political science at 
Caltcch, specializes in the s tudy  of political behavior and public 
opinion. 

concern about the draft or being individually atombed, 
rather than concern about national defense, war, or 
peace. The goals. the worries. the concerns tend to be 
private and personal. 

My explanation for this privatization of worries and 
aspirations among the undergraduates I have known 
necesisarily relate;: to American society in general. For 
no university is an island unto itself: it is  at mo5t 
peninsular in its relation to the larger community; it 
is washed by the same currents, basks in the same 
sunshine, and lives through the same stormy weather 
as the mainland. 

In saying. then, that Caltech undergraduates are in 
a mood for private concerns, I am saying that this is 
the mood of the general public, whose mood is so 
closely related to the character of public policy. One 
aspect of the mood is good will-in the abstract to- 
wards mankind; in the semi-abstract towards strangers 
one sees on the streets and highways, and in TV 
audiences; and lastly in close relationships with one's 
associates at work and play. 

It is the temper of people to be pleasant to each 
other in a way that indicates an acceptance among 
the general public of the value of good human relations. 
The man who repairs the car, the drugstore clerk, 
the official who handles income tax problems, all are 
somewhat educated to the notion of being inoffensive 
and gay, presenting to the customer or applicant a 
visage that is bright and free of troubled preoccupa- 
tion, repressed anger. or frustration. And the customer 
himself is unusually pleasant. We all expect others, 
and ourselves, to present in public the mildly ecstatic 
happiness of life in the movies or on the TV quiz show. 

Coupled with this is the sense that one must, in all 
things, be moderate and non-controversial. The content 
of current motion pictures is an extreme example. 
Anything that might conceivably offend any group is 
hard to find: Catholics, Protestants, Jews, business- 
men, members of the armed forces-everyone but the 
clearly identifiable villains, such as individual bank 
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robbers, sports promoters, paranoid race-baiters, psy- 
chotic Naval officers, and mad scientists-must be pre- 
sented as having nothing but whimsical faults. The 
implication is that there can be nothing to attack in 
any categorical way, that there is nothing wrong with 
society or any social group. I t  is not groups of people 
who are at fault, but only the inexplicably deviant 
individual. And when the reasons for an individual's 
deviation are analyzed, they are apt  to revolve around 
the oversimple notion that, either because of inheritance, 
or a conveniently traumatic childhood, even the villain 
is not really responsible for his own socially inappro- 
priate behavior. 

In  public affairs, the manifestation of this temper of 
our times is again moderation and avoidance of any- 
thing that might rock the boat as it sails serenely over 
the choppy seas of prosperity and peace. On the domestic 
scene, the intense and sustained controversy over eco- 
nomic and social policy during the New Deal period 
has been replaced by no more than serious concern 
over interest rates, expansion of social security, and 
equitable income for farmers. The McCarthy contro- 
versy, as the apogee of the postwar skyrocketing of 
frustration over the inability to wipe communism from 
the face of the earth, probably did not end with much 
increased understanding of the real and external threat 
of Soviet imperialism and the utopian appeal of Marxist 
doctrine to ur~industralized Asia and Africa. I t  ended 
more in the belief that we must be increasingly on our 
guard to avoid encouraging controversial trouble-makers 
who are violently pro- or anti-communist. Again, as is 
true of the movie makers, we avoid either individual or 
collective self-criticism and self-appraisal. 

Private excitements 

Being unable to really do without the excitement of 
variety and change, we look away from politics to- 
ward our personal lives for these things. And here 
we are furnished with many delightful new means of 
diverting ourselves. For 1957 we have the daring new 
I . < .  inner"' autoniobile with its sculptured look. You can 
get there fastel, more rornfor tahl j  , and perhaps even 
niorf- safely than evrr before. %ha t '<  ITIOIP.  i f  \mi y^ 

a new car, your discriminating t i ~ s t ~  w i l l  mark you off 

among strangers and neighbors as being a leader, a 
distinct and tolerably diffeient person-cli'-tirivt because 
you have a new and different car. reflecting your belief 
in moderate progress; tolerably different because your 
discrimination reflects acceptance of the basic belief 
that progress in America is rneasuied in terms of im- 
proved and more abundant products of the technologi- 
cally most advanced nation o n  earth. 

At this point you very likely have made an infer- 
ence either that there is something inherently pernicious 
about this current American mood, or at least that I 
regard these tendencies as pernicious. Nothing could 
be further from the truth and nothing closer to the 
half-truth. 
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If our movies and our own actions reflect a disbelief 
in the merit of promoting controversy between Protes- 
tant and Catholic, military officer and enlisted man, or 
between scienti'-t and non-scientist, I must say I share 
t h i ~  disbelief. If the smile of the TV master of cere- 
monies is sometimes not heartfelt, and the happy tax 
clerk is internally seething at  the cupidity and stupidity 
of a querulous taxpayer, I would scarcely advocate 
that the emcee snarl and the tax clerk bite. If the often 
handsome and always more powerful 1957 cars are 
harder to fit into the garage, this does not imply that 
we should get back to the true merits of the Model T, 
when men were men and could apply a strong right 
arm to the hand crank. Nor would I advocate in politics 
that we return to the bitterness engendered by the almost 
irreconcilable inter-group conflict during the New Deal, 
or to the suspicion, hatred and hysteria engendered by 
McCarthyism. Unless a person likes conflict, immod- 
eration, and difference for their own sakes, he must 
acknowledge that these times are in most ways happier 
than any we have had since 1929-a full quarter- 
century ago. 

Relaxed societies 

In fact, the mood of moderation and turning away 
from public to private concerns can be largely ex- 
plained by the intense and inescapable involvement in 
a wide range of long-needed domestic reforms, and in 
a devastating war which could have been avoided by 
our country only at the risk of losing all sense of public 
morality-and perhaps of losing the material benefits 
of our advanced economy as well. Human beirigs. col- 
lectively or individually, cannot stand unrelieved pe- 
riods of great tension and effort. Broad national societies 
must relax just as individuals have to. 

The difficulty is that, while we have been enjoying 
an ever higher standard of living-with longer, lower 
new cars that have that sculptured, supersonic look- 
other societies have been confrontir~g us with new 
politics which he. a s  Americans. have had far less 
part in creating than we did with the growth of 
Nazism in Germany. 

If our rare i rpe  i a iWKin i ' -m ( i f  iW l(J2ff's \+a* i r i  

part responsible for the tragic set of events that ended 
iri the chaos of war. i t  i -  not  ~o pacv In flernotictratc 
that our recently more mature and responsible par- 
ticipation in  intpr~fitioii~il a f l a i r ~  i.2 rp-'pnneihlr for 
the growth of natiorialifrrn and the flern:inrl for tlw 
benefits of industry and technologv which have become 
so strong in the Orient. I t  was not America that ex- 
ploited Egypt, northern or southern Africa, India, the 
F a ~ t  Indie--;, 0 1  Oliria. We h a \ c  lieen relatively humane 
in our brief imperialistic period, and can point with 
true pride to our course aÂ action in giving independ- 
price to the Philippines and Puerto Rico. 

Relatively free as we are from moral re'sponeibilib 
for the exploitation of underdeveloped societies in the 
Near and Far East, the inescapable far1 i-s that the 
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MASONRY WALLS made of brick, stone, or concrete have 
long stood the test of time. But today, they can be made 
even better with a coating of silicone water repellents. 
These amazing materials prevent damaging rainwater 
from entering the countless tiny pores or openings in 
masonry structures. 
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When the water freezes after penetrating, it can 
cause spalling-cracks off small pieces. And, if it seeps 
all the way through to the inside of a building, paint 
peels . . . woodwork warps . . . plaster stains and cracks. 

Now, silicone water repellents provide the an- 
swer. Brushed or sprayed on the surface, they line- 
not seal-the pores in masonry. Even heavy rain driven 
by hurricane winds cannot break through this invisible 

raincoat . . .yet, because the pores are not sealed, mois- 
ture from within can evaporate freely. 

The people of Union Carbide produce silicones 
for other uses, too.. .automobile and furniture polishes, 
lubricants, electrical insulation, and new rubber-like 
products . . . all of which help bring more and better 
things for all of us. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLASTICS. Write for "Products and Processes" booklet C-2. 

AND CARBON CORPORATION 
3 0 E A S T 4 2 N D  S T R E E T  h E W  Y O R K  1 7 ,  N . Y .  

In Canada: UNION CARBIDE CANADA LIMITED, Toronto 

VCC's Trade-marked Products include 
UNION CARBIDE Silicones CRAG Agricultural Chemicals EVEREADY Flashlights and Batteries ELECTROMET Alloys and Metals 
LINDE Oxygen SYNTHETIC ORGANIC CHEMICALS PRESTONE Anti-Freeze HAYNES STELLITE Alloys Dyne1 Textile Fibers 
PYROFAX Gab BAKELITE, VINYLITE, and KRENE Plastics NATIONAL Carbons UNION Calcium Carbide PREST-0-LITE Acetylene 
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New Politics . . . CONTINUED A 

Orient. in all its parts, is at last no longer a Gulliver, 
tied down while asleep by Lilliputian armies and civil 
servants and entrepreneurs from the West. The metaphor 
is more apt than one might think. from the majestic 
and powerful standpoint of Western civilization. The 
world's population is now over 2.6 billion, out of which 
almost two-thirds (1.7 billion) live in either Asia or 
Africa. 

Poor neighbors 

At present, the peoples of Asia and Africa are like 
the poor and prolific neighbors down the street who 
thus far have done little more than demand of other 
neighbors of ours that they stop picking fruit off Asian 
or African trees. stop freely digging wells in the back- 
yard, and stop acting as though they had a perpetual 
right to collect fees from every traveler who takes a 
short-cut across the lot. But many of these poor and 
prolific neighbors have proud family histories which, 
they are now reminded. contain glorious chapters of 
ancient and established cul ture~including military and 
imperialistic greatness that made even the Western 
world tremble in terror before the brave armies of 
Genghis Khan. 

They are also constantly reminded of the more re- 
cent history of their exploitation by the West. The 
Chinese recall that in 1842, at the end of the Opium 
War, they had to give Hong Kong to Britain, pay an 
indemnity for opium the Chinese had destroyed, and 
later to legalize the importation of opium so that 
Chinese could lapse into further doped "lumber, to 
the profit of supposedly Christian and unmistakably 
Western traders. Chinese also recall the Boxer Rebel- 
lion which left their country even more prostrate be- 
fore Western exploitation at the turn of the century, 
and humbled them with periodic reminders in the form 
of indemnity payments. programmed for a third of a 
billion dollars, to pay for Western property destroyed, 
not in the West but in China. 

Indians are reminded that England started to colon- 
ize their subcontinent about the same time that America 
was being settled, at the beginning of the 17th century, 
and that India completely lost its indepc-riderice just 
when America w i ~  gaining i ! ~  oiiii. at' thr prid of 
the 18th. 

Those Asiatic and African nations that have thrown 
off the imperial yoke see themselves in a position much 
like that of the United State- of 175 years ago. Tha 
comparison for them i~ both more idealistic and real- 
istic than we might imagine. During the 1948 Indo- 
nesian revolution, which ended i n  its independence 
from the Netherlands, a streetcar in Djakarta carried 
the inscription, "All people are created equal." And 
in his 1956 visit to the United States. President Soe- 
karno made a pilgrimage to Moriticello to see the 

home of Thomas Jefferson, the author of the inscrip- 
tion on the Djakarta strc-etcar. 

My main concern here is not the current mood and 
opinions of people in Asia and Africa but those of 
people in America. Mention of the renaissance in the 
Near and Far East is relevant though, because only at 
great risk can we escape active involvement in events 
occurring outside Western civilization. The irony of 
Marxist dogma describing the increased exploitation 
of the working masses by capitalists is that it has taken 
firmest hold in countries that have experienced mostly 
non-industrial exploitation. What this reflects is that 
Africa and the Orient are looking abroad for help 
in extracting themselves from the poverty and inertia 
of ancient feudalism and modern colonialism. They 
are looking with enthusiasm toward the dogmatically 
simple and seemingly humane Soviet and Chinese pro- 
posals, and Soviet and Chinese Communist leaders are 
eyeing the uncommitted Orient and Africa with even 
greater en thusiasm. 

Party leaders 

So we are confronted with a vast. almost world-wide 
two-party system in which we are leaders of the party 
which refuses to lead. The two-party competition is 
not the black-arid-white one of communism against 
anti-communism; it involves the difference between 
a system which believe" in making changes with the 
active political consent and participation of the people, 
and one which makes changes without such consent. 

It ~hou ld  be apparent that I see the major problem 
of new politics as being the relation between us and 
the underdeveloped nations with their dark-skinned 
peoples. The reason I regard this as more portentous 
than the problem of atomic warfare is that I do not 
believe that the leaders of any country will venture 
upon an atomic war which can end only in destruction 
of both combatants. Even Hitler. who seems to have 
been a psychopath by any standard", did not initiate 
the use of lethal gas. which he recognized as heinp ~o 
rnutiiallv deadlv a prospert. I cannot see either the 
Russians or ourselves getting so desperate as to resort 
to nuclear weapons to decide a ror~flict d i k h  they 
and we ktiov~ wou ld  produce victory or qiirvnal for 
no one. Wars of considerable intensity may very wpll 
occur, but at present it seems most unlikely that they 
will be wars fought in large theaters, and involving 
an utter commitment of the full armed potential of 
any great nation. 

If this appraisal makes sense, it means then that 
the conflict will be more political than military. It 
means a struggle over the means by which the under- 
developed nations will achieve the industrialization. the 
decent standard of living. and the self-re-ped which 
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Present 
And The USS Nautilus prototype was the first successful application 

of nuclear power. In 1957 the nation's first 
full-scale commercial generating plant a t  Shippingport will 
have i ts turbines powered by a Westinghouse reactor. 
The success of the nuclear power reactor is now an historical 
milestone.. . but the application of nuclear power is 
sti l l  in the pioneering stages. Much applied research remains 
to  be done before the vast potentialities of nuclear 
energy can be utilized to the fullest extent. 
At B& Plant, operated by Westinghouse for the United States 

In Atomic Energy Commission, nuclear power reactors are 
being designed and developed. Here scientists and engineers 
are continuing to investigate new areas for progress 
in all phases of reactor theory, design, and application. Here 
opportunities for original work in a variety of fields 
present a creative environment for your professional growth. a 

Bettis Plant offers a challenge to  physicists, mathematicians, 
metallurgists, and mechanical, chemical, or electrical 
engineers interested in a career with the leader in the nuclear 
power industry. I f  you are an outstanding scientist or 
engineer interested in advanced degree study, send immediately 
for a descriptive brochure which outlines the details 
of our unique doctoral fellowship program. 
Be sure to  specify your specific field. 
Please address resumes to: Mr. M. J. Downey, 

Westinghouse 
Dept. AM-24, P.O. Box 1468, Pittsburgh 30, Pa. 
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Schlieren photographs, above and left, illus- 
trate different phases  of airflow investigation 
Development of in!ets, compressors and fur* 
bines requires many such studies in cascade 
test rigs, subsonic or supersonic wiqd tunnels 
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they are determined to get by whatever means. 
If the goal is reached by governments which become 

increasingly democratic-responsible and responsive 
to the basic policy choices of the ordinary citizen- 
the prospects for international peace, friendship, and 
stability are very great. This is so, it seems to me, be- 
cause no general public in any nation has given prior 
approval to the launching of a large aggressive war 
by its leaders in government. 

If, on the other hand, the goal is reached by irre- 
sponsible, undemocratic governments, the prospects of 
peace, friendship, and stability are remote. This does 
not mean that the ensuing wars would be atomic, but 
that they nonetheless could involve substantial com- 
rnitment of armed forces by all participants in Korea- 
like theaters. 

Even in the absence of widespread war, the pros- 
pect is not bright if we remain aloof in the two-party 
political struggle. We have become increasingly de- 
pendent on overseas sources for the maintenance of 
the industrial productivity and high living standard 
which are too exclusively the mark of American accom- 
plishment. If the underdeveloped countries achieve eco- 
nomic well-being, can we really expect them not to 
establish quotas and outright ernbargoeq on  raw ma- 

terials which will become as necessary to their economic 
goals as they are to our own? This does not seem 
likely. when the needs of two-thirds of the world's 
population become really competitive with our own, 
and when these peoples a generation hence have no 
reason to be grateful for aid that was circumscribed 
by the conditions of the cold war. And mutual defense 
pacts with nations too poor to afford armies are not 
an international trade commodity that encourages eco- 
nomir give and take, 

The fact is that our own domestic welfare-including 
the new inner automohilp- with that sculptured, super- 
sonic look-is inescapably tied up  with our relations 
with Asia and Africa over the n ~ x t  generation. I think 
it is true, as Lincoln would have- said, that the world 
rannot long remain half-slave. half-free. I think it is 
also true that the world cannot long remain half-im- 
poverished, half-prosperous. 

And all of this brings us back to the mood of the 
American publir-of which you and 1 are rnembers- 
and what this portends for the future. In  international 
affairs we appear to be as preoccupied with gadgetry 
as w e  are at home. Just as we see the good life being 
implemented by better detergents and better ears, so 
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EATIVE EN E 

The automatic temperature, humidity and air conditioning 
control field is one of today's leading growth industries. 
Continued rapid expansion in the years ahead is inevitable 
in this age of air conditioned buildings and mounting con- 
struction activity. That means abundant opportunity for 
you to grow - and prosper, tool 

development and advancement. 
Strictly an engineer's company, we deal entirely with in- 
dividually designed control systems. You'll find yourself 
working with the nation's top architects, consulting en&- 
meets, contractors and building owners. 

J o  automatic temperature control in- 
dustry when we developed the room thermostat over 70 

s the only nationwide organization 
planning, manufacturing and instal- 
rature and air conditioning control 

As the industry's specialists, with 100 fully staffed branch 
offices, we've done the control systems for most of the 
nation's better buildings-skyscrapers, schools, industrial 
plants, hotels, hospitals and other large buildings. The 
work i s  diversified, exacting., with plenty of challenge for 
your engineering ability. 

A t e  to realize your full potential as  
rk of your choice. You'll enjo 
ccomplishments. Your work 
for you to retain your identit 

individual always. Salaries, insurance, pension plan and, 
other company-paid benefits are attractive. 

Our "Job OpporfunUia Booklet" contains details of our spuration and 
show; where you'd fit in. For your copy, write J. H. Meson, Johnson 
Service Company, Milwaukee 1, Whcensin. 



lassroom-RCA adds a new 
and sound to the "'3 R's" 

Today's classroom is no  longer  
bounded bj b o d s  and blaclhoards. 
For our children, school is big as the 
world of sight and sound itself. 

BCA has sent the electron to school 
-in TV sets, radios, "Victrolas,'" rec- 
ords, tape recorders, film projectors. 
And with all this, valued help for 
teachers who must make fullest use of 
our overcrowded classrooms. 

Picture a civics dass listening to a 
vital debate in the UN . . . a young- 
ster improiiing his diction with the 
help of a tape recorder.. . Lindergart- 
Tiers dancing to folk music of a faraway 
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country.. .internes watching an opera- 
tion close-up on closed-circuit TV. , . , 
The applications are endless. 

Through its leadership in electronics, 
RCA contributes a great deal to the 
succebs of this new and broader kind of 
education. In fact, helping our on- 
coming generation to see, to hear. . . to 
understand.. .is one of the most im- 
portant jobs we do. TMKW @ 

WHERE TO, MR. ENGINEER? 
BCA offers careers in research, de- 
velopment, design and manufac- 
turing for engineers with Bachelor 
or advanced degrees in E. E., M. E. 
or Physics. For full information, 
write: Mr. R. Haklisch, Manager, 
College Relations, Radio Corpora- 
tion of America, Camden 2, N. J. 

RADIO CORPORATION OF AMERIC 
Electronics  for Living 



we judge our foreign policy to be sound if we main- 
tain technical superiority to the Soviet Union in the 
means of waging total war instantaneously, and from 
a safe distance, by means of guided missiles. Better 
gadgetry is indeed a necessary pre-condition of both 
the good life at home and peace arnong nations, but 
better gadgetry is neither the good life nor the suf- 
ficient condition of a good foreign policy. 

To supplement our trust in total weapons, we assure 
ourselves by comfortable-sounding slogans. If one says 
or hears: "We shall always adhere to the principles 
of the UN," or "We have no territorial ambitions," 
or "We shall never abandon our allies," or "America 
is the friend of the oppressed everywhere." or "Pray 
for peace" (which appears on postage stamp cancella- 
tions), he is prone to think foreign affairs are under 
adequate human and divine guidance-and forgets the 
disturbing slogan : "By their deeds ye shall know them." 

The public mood of moderation in all things, and 
a generalized good will toward all men, show-i dariOTrous 
signs of having become a tacuouc wrnplac~ricy that is 
incapable of the dynamism and involvement necessary 
to insure that the world can become, or even remain. 
a place of peace and good will. We seem, in our escape 
from public to private concern". to have lo-t a clear 

understanding that ignoring the former endangers the 
latter. I t  is the ancient irony of having to dirty one's 
hands to get the dishes clean. We cannot enjoy a 
decent, private, non-political pursuit of happiness with- 
out involving ourselves in politics. 

The truth of this is apparent, I suppose, to everyone 
who has had his personal life interfered with by a 
period of military service. It is harder to understand, 
but no less true. that concern with public affairs- 
particularly our relation- with '"dark" Asia or "darkest" 
Africa-is inexorably linked to our standard of living, 
0111 values of individual freedom a n d  dignity, and to all 
that is wrapped in the parcel labelled the good life. 

Comparisons inevitably come to mind of our present 
times with the insouciance of the isolationist 1920's. 
The comparison is limited by the clear fact that we 
are in general now committed to a position of responsi- 
bility in international affairs. The group in Congress 
that is like the LaFollettes and Borahs of the 1920's is 
now restricted not to being against international involve- 
ment. but to opposing more than minimal involvement 
in the UN, NATO, and foreign aid. But the fact that 
the 1950"s are different from, and much more mature 
and responsible than the 1920's, does not mean that 
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How to make the most 
of your engineering career 
O N E  O F  A SERIES 

One of the things that irks 
engineers most, surveys 

show, is getting burdened with dull, routine 
chores. This takes the fun out of 
engineering, and slows )OLI down. 

You'll be ahead, therefore, if you select 
a company that helps you avoid this 
kind of career impediment. 

Take Boeing, for instance. Boeing frees 
engineers for creative assignments by 
hieing engineering aides and draftsmen 
to handle routine jobs. Boeing engineers 
concentrate on engineering. 

Another point: you'll find excitement 
aplenty at Boeing, working with men who 
are literally writing the book in the field 
of long-range jet-powered aircraft. 
You'll work on such projects as advanced 
civil and military jet airplanes, the 
supersonic BOMARC guided missile weapon 
system, and top-secret research programs. 

Boeing's rapid, steady growth assures 
constant opportunities for advancement- 
and career stability. You'll enjoy a high 
starting salary, and benefits that include 
retirement plans and a company-paid 
graduate study program. There are long-range 
Boeing openings for engineers and scientists 
of ALL types, and for mathematicians 
and physicists. It'll pay you to look 
into these opportunities now! 

NOW is the time to start planning ahead. 
Consult your Placement Office, or write: 

JOHN C. SANDERS 
Engineering Personnel Administrator 
Boeing Airplane Co., Seattle 24, Washington 

FRED B. WALLACE, 
Chief Personnel Engineer 
Boeing Airplane Co., Wichita 1, Kansas 

Aviation leadership since 1916 

Seattle ,Washington Wichita, Kansas Melbourne, Florida 
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HN MURAN, who joined Western Electric's engineering staff at the Keorny Works recently, is now studying for his M.S.M E. under the ne 
Tuition Refund Plan. Western Electric expects to refund the tuition for John's graduate study at  the Newark College of Engineering thh year. 



ilaii, Western Electric 
tuition costs tor after-hours study at graduate or 
nndelgraduate led;], up to a nidxi~~iwii of $250 lor 
each school J edi. 

Say, for example, that you decide on a career at 
Western Electric in one of many rev. arding phases 

rineer- of telephony-electronics, development en&' 
ing, design, manufacturing production, plant engi- 
neeriiig, or some other. You may be eligible for 
financial assistance to help defray the cost of grad- 
uate or other study from the very first day. Choose 
engineering, science or any course that is appro- 
priate to your job or that adds to your ability to 
accept greater res1~unsibility, and the Coinpa~~y 
will refund to you up to $250 a year for tuition. 
(You'll note from the map on this page that 
Western Electric's work locations are well situated 
in terms of major population areas. That means that 
many of the nation's best schools are close by.) 

Plus values, like the new Tuition Refund Plan, 
give Western Electris engineers many opportuni- 
ties that other. never have. There's specialized 
training both in the classroom and on the job . . . 
a formal program of advanced engineering study 
that includes full-time, off-job courses of up to 10 
weeks' duration. . . a retirement and benefit pro- 
gram that's one of the best known and most liberal 
in industry. . . low-cost life insurance that would 
appeal to any man with his eye on the future. And 
of paramount importance is the chance to work 
alongside top men in the field of communications. 

There's a good deal more for which there isn't 
space here. Why not write us or contact your place- 
ment office to schedule an interview when Bell 
System representatives visit your campus. 

5, j ou'd help engineer tlie nianufac- 
ture, distribution or installation of the equipment 
needed for the nation-wide communications net- 
work of 49 million Bell telephones. 

Here-where transistors were first developed for 
production; where repeaters for the new transat- 
lantic telephone cable were tailor-made-tliere's a 
constant need for new products and new processes. 
Two-thirds of the equipment we make today for 
the Bell telephone companies is of types developed 
since World War 11. 

Besides telephone work, Western Electric-over 
the years - has been responsible for a continuous 
flow of defense jobs for the government such as the 
Nike guided missile system and the DEW Line. 

There's plenty of room for advancement. . , 
whatever your field of specialization. So-whether 
you'd be helping with our telephone job, or work- 
ing on a major defense project like guided missile 
systems-with Western Electric you can expect to 
growl 

For our College Tuition Refund Plan booklet 
and additional information about Western Electric 
write: College Relations, Room 1030, Western Elec- 
tric Company, 195 Broadway, New York 7, N. Y. 

Westcin Electiic h a 5  major manufacturing plants located at 
Chicago, I l l . ,  Keainy, N. I., Baltimore, Md.,  Indianapolis, Ind., 
Allentoan, Pa., Winston-Salem, N .  C., Buffalo, N .  Y., North 
Andover, Mass. Distribution Centers in 30 cities. Installation 
headquarters in 16 cities. General headquarters: 195 Broadway, 
New York, N .  Y. Also Teletype Corporation, Chicago 14, Illinois. 
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we are mature or responsible enough to meet the un- 
precedented problems we now face. Then the major 
problems focussed around Western. Central, and East- 
ern Europe. Now our major problems have moved in 
giant strides eastward and southward around the world. 

Over 1,000 years ago in China, the Middle Kingdom 
and the T'ang Dynasty were regarded, with much reason, 
by intelligent Chinese as being the center of world 
civilization. As one recent writer put it: 

"They were already old and tired and disillu- 
sioned, weary with the weariness of those who 
had experienced all, mellowed with the sadness 
of those who knew the vanity of all things earthly, 
those for whom all questions have been answered, 
who have found their state of poise in the scheme 
of things and know there can be no other, who 
still have longings but no aspirations." 

The vitality, or at least self-admiration, of Chinese 
civilization was not quite played out. Some 800 years 
later King George 111 of England sent a trade mission 
to China, more in search of tea than sympathy. The 
mission returned to England with a sympathetic message 
from the Emperor. He complimented G o r g e  Ti1 for 

We have the most modern facilities and most 

complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 

direct to your customers, under your name, from 

our plant. 

A NG . 
Robert A. Mclntyre, M S .  '38 KImball 6204 
5825 District Blvd. Los Angeles 22, Calif. 

his "humble desire to partake of the benefits of our 
civili~ation." and ended with: "It behooves you. 0 Icing, 
to di-play even greater devotion and loyalty in the 
future. so that by perpetual submission to our Throne 
you may secure peace and prosperity. Tremblingly obey 
and show no negligence." How different from the 
Emperor's message to England is our current attitude 
toward the Near and Far East? 

I am ill-disposed to assume that death, as it must 
to all men, must come to Western and American 
civilization. The undiminished vitality of the Roman 
Catholic Church, which has but a few centuries to go 
in its second thousand years, suggests that those institu- 
tions and values in Western culture that we prize so 
highly need not be submerged in a sea of squalid 
Orwellian despotism imposed by either our own gov- 
ernment or by rulers of the dynamic Far East. But in a 
society where government is responsible to the general 
public. the responsibility for thinking anew and plan- 
ning anew is ours. and we are escaping from that respon- 
sibility into the poor and brittle shelter of our prosper- 
ous private lives. And in doing so, we have established 
limits to our foreign policy which are dangerously nar- 
row for the slowly mounting crises coming our way from 
various lands of the rising sun. 

to work with a long established pro- 

fessional engineer on the design of 

special machines a n d  products. 

Lots of calculations, board work and  

checking. Excellent job for engineer 

who likes to work and  improve his 

competence. Every job i s  different 

and in a new field of private in- 

dustry. 

8320 Melrose Avenue 
Los Angeles 46, California 

Olive 3-3209 



Great engineering advances are now 
taking place in America, and The 
Garrett Corporation i s  playing a 
vital part in making them possible. 

Reason for our important role ib 
the forward looking approach of our 
engineers,who develop new solutions 
for indubtry as needed. If stimulat- 
ing asfcign~nents and recognition for 
achievement is what you're looking 
for, you'll enjoy working with us. 

And if you like pleasant living, too, 
our  plants are  located in the most 
desirable areas in America. Also, 
financial as-sistance and encourage- 
nient  ill help you continue your 
education in the graduate schools of 
fine neighboring universities. 

All modern U.S. and many foreign 
aircraft  a re  Garrett equipped. We 
have pioneered such fields as refrig- 
eration systems, pneumatic valves 

and controls, temperature controls, 
c a b i n  a i r  compressor, , ,  t u r b i n e  
motors, gas turbine engines, cabin 
pressure controls, heat transfer,  
electro-mechanical equipment, elec- 
tronic computers and controls. 

We are  seeking engineers in a l l  
categories to help us advance our  
knowledge in these and other fields. 
Send r e ~ u m e  of education and expe- 
rience today to: Mr. G. D. Bradley 

Y'HE CORPORATION 

9851 S .  SEPULVEDA BLVD., L O 5  ANGELES 4 5 ,  CALIFORNIA 

XHVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX b AIRSUPPLY 

M E S E A R C H  I N D U S T R I A L  * REX * AERO ENGINEERING * AIR CRUISERS * AIRESEARCH AVIATION S E R V I C E  



The never-ending search for oil takes men to 
strange places-even to ocean floors. 

Here Mobil scientists, the first company team of 
research geologists trained as skin divers, probe 
the bottom of the Gulf of Mexico. 

From their findings have come clues which may 
lead to the location of new oil reserves to strength- 
en the Free World-to guarantee you a continu- 
ous and abundant flow of the thousands of 
products made from petroleum toenrich your life. 

Geology is but one of many professions repre- 
sented on the world-wide roster of Mobil per- 
sonnel. We also employ nuclear physicists, math- 
ematicians, chemists and engineers of every type, 
marketing analysts, marketers . . . people pre- 
pared to handle more than 100 different positions. 

If you qualify, the Mobil companies offer you an 
opportunity to build a career through training 
that will utilize your talents to the fullest . . . 
constantly challenge your ingenuity . . . reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world's most experienced oil company, 
see your College Placement Officer. 

S O C O N Y  M O B I L  O I L  C O . ,  I N C .  
NEW VORK 17, N. V. 

L e a d e r  in l u b r i c a t i o n  f o r  91 y e a r s  
AFFILIATES: 

General Petroleum Corp., Los Angeles 54, California 
Magnolia Petroleum Company, Dallas 21, Texas 

Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 



Your future is bri hter at Ryan because of this unique combination of advantages : 

BSIFICATION - Ryan is in all fields of aviation - 
Airframe - Propulsion - Electronics. 80 percent of Ryan 
engineering is challenging design work in J e t  VTO - 
Global Navigation - Je t  Drones - Missile Guidance - New 
Planes - Missiles - J e t  Engine Metallurgy and Rocket 
Combustion. 

SIZE - With 950 in the Engineering Division, Ryan is 
big enough to be diversified - small enough to be 

Jet Drone Missiles 

Electronics Systems 

closely knit. You will get stimulating-, broad experience 
- never feel "lost in the shuffle." 

STABILITY -In 34 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pio- 
neered in jet propulsion - afterburning - CW Radar. 

GROWTH - Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet  VTO -Automatic Naviga- 
tion - other fast-growing fields. 

CLIMATE -You will enjoy sunny, clear-sky San Diego 
where living is unlimited - where the world's best climate 
lets you swim, yacht, ski, golf, fly the year 'round. Where 
beaches, mountains, parks are minutes away. 

Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 

NAUTI MPA 
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Y President Baird firandow, 
Student Body President Dick Kirk, 
and Dr. Oppenht'imf~r- 
lifter his formal talk to undergraduates. 

P A T H S  T O  M A N H  

Some notes on Caltech's Leaders of America 

D R. OPPENWJMER was sitting in  a large over- 
stuffed chair in the Tolman study when a student 

asked him i f  he thought a classical education was of 
more value than an engineering or scientific one. He 
relighted his pipe with a match from his seemingly end- 
less supply before he answered. "There are many types 
of men, and many paths to manhood." 

After Dr. Oppenheimer's visit had ended. I thought 
hack over this answer-and the men we had met through 
the YMCA's Leaders of America program: Dr. Oppen- 
heimer. Ralph Bur~che, William 0. Douglas. and Paul 
Hoffman. Each is eminently siircessful in his work. each 
wa-^ friendly and eager to cooperate during his visit to 
Caltech. yet each wai completely different from the oth- 
ers. Indeed, the value and appeal of the Leaders program 
qeerns to be in disroveringeacch man's personality. A 
man's ideas can he found in his works, but the program 
enable4 11" to learn ah0111 the man in  the h e ~ t  w a \  pas- 
ib le- -hy rneeting him. 

\^hen U P  met Paul F-foffrnan. t h ~  first gue-'t of the 
program, he -opined qhorter than he looks in pictures-- 
f i n d  rnn-11 fl iondli~t  than he appear8 in  his Hwhrarh 
portrait. I-or 12 hoin- a day. for four (Liy", he nit=[ w i t h  
stiideni~ in -riiall 9onp-i. spoke h ( b f o i (  large grotip-, 

talked, answered questions. asked questions. joked. and 
laughed. In spite of this strenuous pace. his warmth in- 
creased a? his visit progressed. 

We met Justice Douglas and his wife as they hurried 
through dinner at the Athenaeum before rushing to 
Dabney Hall for the Justice's first public appearance. 
His weather-beaten baby face came as something of a 
surprise, but his relaxed friendly manner w i n e d  alto- 
gether natural. He appeared to enjov talking with stu- 
dents about his broad background and his varied experi- 
ences. He was as interested in learriirig from students as 
he was in educating them. 

Dr. Bunche had the understanding and relaxed poise 
that comes from many years of working with people. 
Perhaps more than any of our other guests, he welcomed 
disagreement. He thrived o n  ironing out differences of 
opinion. and as the (li'-;ruwioti became more heated he 
i e e r r ~ d  (alrner. He had i i  read1 -en-? of hurnoi that he 
often u-^pcl to h i inph i<  audience rloser. In  moments of 

repost. u n a t  f r o m  ~ r o u p - ;  of p o p l e  he tw! a m p  more 
-ierioii^ and. 'it time., wenled to lie deeply tired. 

M\ roonirnitte i n d  I l ~ ~ t  i 8 1 1  i t  1-45 in t h ~  ~ r 1 ~ 9 1 i i i n c  t f j  
nirt t lJ i .  Opppiilu irnci  at lu t r in~ t io r ia l  \ i r p t ) i  t. and hi- 
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the wheels and axles could take the heavy radial 
and thrust loads. That's why they ended up  spe- 
cifying Timken^ tapered roller bearings. 

Because of their tapered design, Timken bearings can take 
radial or  thrust loads o r  any combination. And because 
the load is carried along a full line of contact between 
rollers and races, Timken bearings have extra load- 
carrying capacity. And they practically eliminate friction. 

- t - 
nt to learn more about bearings 

or job opportunities? 
Some of the engineering problems And for information about the 
you'll face after graduation will in- excellent job opportunities at  the 
volve bearing applications. f o r  help Timken Company, write for a copy of 
in learning more about bearings,write "Career Opportunities at the Timken 
for the 270-page General Informa- Company". T h e  Timken Roller 
tion Manual on Timken bearings. Bearing Company, Canton 6, Ohio. 

- 

O KEN NOT 1un A BALL 0 No7 jun A ROLLER OY THE nMKEN TAPEREo ROLLER 0 

G. U. S .  PAT. OFF. BEARING TAKES RADIAL 4 AND THRUST 4- LOADS OR ANY COMBINATION % 
TAPERED ROUER BEARINGS 
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ERS IT E EL 

PORTER THOMPSON, Assistant Chief Engineer, Refinery Division 

AL EN INEERING 

One of a series of interviews in which 

Becht el Corporation executives discuss 

career opport unities/or college men. 

QUESTION : Mr. Thompson, some en- 
gineering graduates seem to believe 
their first jobs might include little 
more than filing papers. Would that 
be true at Bechtel? 

THOMPSON: It would not. When the 
young man joins the Refinery Divi- 
sion, if he is a structural engineer he 
starts immediately to do structural de- 
sign work, under proper supervision. 
An electrical engineer would join our 
electrical group, working on electri- 
cal systems for refineriec, doing some 
design work, taking off materials and 
working on inslrurnentation. 

QUESTION: What about mechanical 
engineers? 

THOMPSON: Mechanical and cherni- 
cal engineers may either go right into 
the process department, where they 
would do calculations, or into the 
project group where they would do 
routine designing and write specifica- 

tions for pumps, exchangers, vessels, 
piping, instrumentation, insulation, 
etc. 

QUESTION : There's certainly no sign 
o f  "paper shuffling." is there? 

THOMPSON: No. The training period 
is interesting right from the start. 
After a few months, we like to send 
the young engineer out into the field 
so he can see the end result of what 
lie has been doing. 

QUESTION: What has been your 
experience as to the length of time 
required to train a man? 

THOMPSON: That will vary according 
to the man, so it's impossible to gen- 
eralize. The young man will have 
some responsibility right from the 
start, but it may well be a matter of 
several years before he can actually 
take full responsibility for running 
a job. 

QUESTION: Assuming he handles his 
first assignments satisfactorily, what 
would be his first major step upward? 

THOMPSON : After from 6 to 9 months 
his first responsible assignment might 
be on a project in connection with 
handling pumps. On his next project 
assignment he might have the re- 
sponsibility for handling pumps and 
exchangers. He would likely be 
assigned some other responsibility on 
each succeeding project. In that way 
he would get a good grasp of all types 
of work and eventually be capable 
of taking overall charge of a project. 

Q U E S T I O N :  Suppose he is in  the 
structural phase; would there be any 
difference in his "basic training"? 

THOMPSON: No. He would still have 
to serve his apprenticeship, moving 
gradually into more and more com- 
plex design work as he gains, a little 
at a time, the knowledge and experi- 
ence which qualify him to handle the 
overall job. 

Bechtel Corporation (and its Bechtel 
foreign subsidiaries) designs, engineers 
and constructs petroleum refineries, 
petrochemical and chemical plants; 
thermal, hydro and nuclear electric 
generating plants; pipelines for oil and 
natural gas trar~s~rzi~v.~ion. Its large and 
diversified engineering organization 
offers opportunities for careers in many 
branches and specialties o f  engineering 
-MechaizicuZ.. .Electrical.. .Structural 
. . .Chemical. . . Hydraulic. 

Write for new brochures showing the 
rejects Bechtel builds 

throughout the world. 

'Alldress. John F. O'Connell, 
Vice President, Industrial Relations 

220 Bush Street, San Francisco 4, Calif. 

SAN FRANCISCO 
Los Angeles * New York . Houston 
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Have you heard about linear programming? It's a new 
tool of Management Science-a mathematical technique 
devised to help management make decisions more quickly 
and accurately than ever before. 

Suppose, for example, you are a manager faced with 
a veritable jungle of figures-schedules, machine loads, 
cost inventories. A decision based on these must be made. 
Once youwould have had to be satisfied with an educated 
"guesstimate," or perhaps recourse to trial and error. 
But now, with linear programming and electronic com- 
putation, you can get not merely "an" answer, but the 
best possible answer-and get it fast. 

The computer's the key 
Key to the success of linear programming is an electronic 
computer-IBM's 704. Its tremendous calculating speed 
and data capacity solve complex management problems 
often in a matter of minutes. 

If you are preparing for an engineering career, or are 
majoring in math or physics, perhaps you would enjoy 
helping IBM create electronic computers such as the 704. 
The potential of this phase of electronics presents one of 
the brightest chances today for a rewarding career. Why 
not ask your Placement Director for a copy of IBM's 
brochure? Or write direct to our Manager of Engineering 
Recruitment: 

R. A. Whitehorne, Room 3304, 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N.Y. 

Transportation costs cut: Shippers use linear programming 
and the IBM 704 to map most economical routes. One 
reports a SOrr yearly cost reduction. 

More profit per plant: Manufacturers use electronic com- 
putation to determine which combination of machines and 
products means minimized costs, maximized profits. 
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WRITE for your copy of A Career for You With Alcoa 

Aluminum is where the excitement is. New uses, new designs, 
more metal being produced than ever before. Tomorrow will 
be even better. Maybe you've seen Alcoa's Forecast ads in 
Time, Saturday Evening Post, The New Yo&. 

The men \vho will make this forecast come true are in 
college today. Perhaps it's the man who sits next to you in 
Advanced Phys Met or Machine Analysis or Heat Power 
Design or Cheni Engineering Kinetics or Marketing or Cost 
Accounting. Or maybe it's you. 

If you have that  extra spark of imagination . . . creativity 
. . . adventurousness . . . take the first step: see your Place- 
ment Director or write for your copy of Alcoa's Career 
Guide. It tells an exciting storv . . . of the future of the 
young Imagineers who join up k i t h  the men who built the 
aluminum business. - .  

Aluminum Company of America 
1825 Alcoa Building 

Pittsburgh 19, Pennsylvania 

Please send me o copy of A Career for You With 
Alcoa. 

NAME - 

ADDRESS 

CITY AND STATE 

COLLEGE 

DEGREE 

THE ALCOA HOUR 
~ T ~ L E v l ~ ~ o l l ' S  F I N C S T  L I V C  D R A M A  

DATE OF GRADUATION- 

A L T E R N A T E  S i iÃ ˆDA E V E N I N G S  
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During the late th 
this cumbersome machine 

set the pace in large pumping units 

~ Y P I C A L  of the massive pumping units that pre- 
vailed during the late years of the nineteenth century, 
this machine supplied water to a New England munici- 
pality. Of formidable appearance, it was considered 
the sensation of its day. 

if's the mo E 

N power plants throughout the 
country, modern Ingersoll-Rand 
boiler feed pumps are being speci- 
fied again and again to meet the 
increasing demand for heavy-duty 
high-pressure service. These trim, 
compact multi-stage pumps, of the 
solid forged-steel barrel-casing de- 
sign, are delivering trouble-free per- 
formance with sustained efficiency 
for pressures from. 1000 to 6500 psi 
and capacities up to 2800 gpm. 

If you'd rather help 
trial history than re 
why not look into the fine job op- 
portunities available with Ingersoll- 
Rand. For further information, 
contact your P ement Office or 
write Ingersoll- 

11 Broodway, New York 4, N. V. 

COMPRESSORS * BLOWERS GAS 6 DIESEL ENGI ES * PUMPS * VACUUM EQUIPMENT * AIR 6 ELECTRIC TOOLS MINING 6 CONSTRUCTION EQUIPMENT 
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Many capiibie engineers are perfectly 
content to go through life doing routine 
jobs over and over again Frankly. such 
engineers wouldn't be interested in 
Sperry-and Sperry wouldn't be inter- 
ested in them! 

Engineering, a1 Sperry, requires a 
combination of fine technical tiaining 
plus imagination - the desire to help 
solve anticipated problems of the future 
and pioneer in new methods and devel- 
opments. You can see the results of 
such "imagineding" in the impressive 
list of Sperry "firsts" in siich exciting 
field5 as missiles, inertial guidance, 
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radar, computers. rnicrowdvcs and gun- 
tire control systems. 

A career with Sperr) offers many 
c~dvantage;). Good pay, of course. The 
oppoi tunity to participate in the really 
important developn~ents of these criti- 
cal times-working with the acknowl- 
edgedleaders in their fields. Your choice 
of location at Sperry plants in Long 
Island, Florida, California,Virginia and 
Utah-close to excellent colleges where 
you can get advanced training with 
Speiiy paying your full tuition. 

Your Placen~ent Office will tell you 
the timesi when. Sperry representatives) 

will visit your school. In  the meantime, 
get more of the Sperry story by writing 
direct to J .  W. Dwyer, Sperry Gyroscope 
Company, Section 1B5. 

Sperry engineer tests hydraulic servo 
valves for high temperature service o n  
Jet engines. 

S P I V  GyÃ̂OStUPECOMPAH 
Great Neck. New York 

Division of Suei-rvRandCorporation 



1921 
Wynne B. Mu~llin retired from the Fire 

stone 'Fire & Rubber Company this month 
after 30 yearo of \enice. When he f i r ~ t  
started with the rompanv in 1927. he was 
construction engineer for their k t  4f- 
riran plantation in Liberia. For the pakt 
15 years, h e ' ~  been in r harge of Fireatone's 
purchasing and real estate department in 
Los Angeles. Wynne writ- that he and 
his wife. (harl .  expect to divide their 
time tietwem their wrnmer rottage on 
Shuswap Lake in British C olumhia, Cana- 
da-and their homts in La Habra Height-. 
( alifornia. He also  plan^ to do wrne con- 
sulting work for Firectone and some real 
estate de\elo~inient for him-elf. Wynne'Â¥ 
daughter. ilvce. i- marripd and live\ in 
Washington. D.( . 

1927 
Arthur 11. V iirner, PhD, is now western 

representative of the Weapons Systems 
Evaluation Group. an operatione research 
g r o ~ ~ p  i;et\ing the 1 4 s t a n t  Sec retary of 
Defenoe and the Joint Chiefs of Staff. The 
technical ~ t a f f  of WSEC is provided hy 

the Inctitute of Dcfente knaly~eo, which is 
qponsored by Faltech. MIT, Stanford. Case 
Institute of Tedinology. and Tulane Uni- 
w i t y .  4rt's job is to report the results 
of research and deielopment programs. He 
write". that about one-third of the De- 
fense Department research and develop- 
ment program ie in the Wef-t, mostly in 
California. 

1928 
Richard D. If estphal writes that he's 

a sales engineer with the General Electric 
Company in Los 4ngeles special i~ing in 
indu-'trial application- of X-ray. The West- 
phalk have three danghters-'Ylice and 
Virginia. who are now married. and Jean. 
a Â¥senio at San Marino High School. 

Tomizo Suzuki writes from Tokyo, Jap- 
an. that he's been a special consultant and 
civil engineer for the Japan Construction 
Field Office of the Armed Forces Far  
East since Ianuary, 1954. Before that. he 
ma< a tp(hnica1 adticor in the technical in- 
formation office of the Okinawa Engineer 
I)istri( t, on Okinawa. Tomizo write" that. 
although salarie' are onlv a fraction of 

those in the I f n i t ~ d  Statt"- and ta\eq and 
living expense- are very high, the Japarit>+e 
are l i ~ i n g  a relatively pa-ier life than they 
did wme years ago. 

"Japan may t ie  a verv hard country for 
foreigners to understand," writes Tomiyo, 
"he<ause. although Â¡h may he c las~ed  as 
a highly industrialized nation, many things 
\ecm to he contradictory because the new 
exists apparently in harmony with the old, 
side by ~ i d e .  Thuc we w e  many girls who 
are rlre-wd elegantlv like the Par i~ ians  or 
New Yorkers - but most of them may 
l i t?  in Japantsse-style homp-s arid eat Jap- 
anew meals three times a day--and who 
continue to observe age-old Japanese cus- 
toms. Vfter all, it  may be safe for us to 
cay that 'Japan iq still in the "ate of 
making' in  the world of uncertainties." 

The Suzukis have three rhildren-two 
attending universities in Tokyo, and the 
cither still in grade school, 

1929 
( lydi. E. Shield's is now in Massena, New 

York. working on the St. Lawrence River 
Power Project, with Uhl, Hall and Rich, 
Kngineer'i, Power Authority for the State 
of New lark. 

Thomas (^ten~fnts .  MS. PhD "52. chair- 
man of the geology clepurtrnent at the 
Uniiertity of Southern California, and a 
curator of the Los Ingelfs County Mu- 
seum. recently complettd a 10.000-mile 
jeep trip through remote sec tionc of Mexi- 
co.  For file month* he rnr l  hi- wife 
searched for jade mine- which haic eluded 
explorer-, for r rn tn~ies .  'Ylthough they 
didn't discover the actual mine-;. Tom and 
his wife brought back samples of high- 
qiiality jadf fonnrl in the Tuvco region 
which lead them to b~l ieve  that mines 
( x i q  rie:irtiy The trip v a s  finariced l n  the 
mii-seurn and the university. 

1930 
(,apt. Deune E. Carberry, MS 31, writes 

from t h f  Nni 11 ^tittipti at (7r~':~t 1 I!,( . 
Illinoi- t ha t  although h( - o n l y  hrcn 
thtrc :Y little r Ã § c  t i n  yp:ii'i. hi Â¥ h a r l  
siieh titles as  District Civil Engineer Uii- 
tric t Puhlif WrirL- Offit t r iinrl Officer 
in <barge of (ori'-lruttion- all in  t in  
Ninth Naval bisttict of the U.S. Navy. 
f k a n e  ha- alko built hi< own home in 
Lake Bluff and now has two teenagers in 
hi& family hfllping to I n p  him lnt -y .  

R.  ^ttinlev Lnnl write-; that i i s  r i i~ t r i r t  
Engineer of thc Water RPSOM~[FS 1)ivi'-ion 
of the U.S. Geological Survey. hc'i! re- 
~ p r i r ~ ~ i t ) l c  for all 'iiiifare water branch 
attititie3 in Califoinia and s u n t ~ \ i s e s  90 
employees located in  three major office-- 
San Francisco, Sacramento, and Lo= i n -  
geles. Stan has been with th' water re- 

CONTINUED ON PAGE 58 
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ball-point i nks  
odor control 
biological ymde chemicals 

If you drew a continuous, un- 
broken line with a ball-point pen 
until its ink supply was exhausted, 
the line would be two to three 
miles long. Enough to write 50,000 
to 70,000 words, compared with 
the 2,500 to 4,000 words you get 
from the same amount of fountain 
pen ink. 

Because you would be exhausted 
long before your ink supply, a me- 
chanical scribcr-which produces 
those mysterious zig-zag lines 
above-is used to test hundreds of 
ball-point ink formulations. 

The  amazing number of words 
coming from a ball-point pen has 
enabled ball-points to roll past 
both fountain pens and mechanical 
pencils to  become the most com- 
monly used writing instruments 
today. 

This would not be so if the ball- 
point pen remained unchanged, 
still staining skipping, smearing, 
drying up. A better mechanical 
tool was needed to start  with. 

Once accomplished, the ink be- 
came the most important element, 
and synthetic organic chemists 
turned to the key element-the 
colorant-which is half of the en- 
tire ink formulation. 

Early ball-point inks were made 
with the same dyes used for years 

in fluid inks. But ball-points have 
different ink requirements : good 
flow properties, lubricity, solubil- 
ity, storage stability and-most 
impor tan t  - an exceptional ly 
high concentration of dye. Tinc- 
torial value must be twenty times 
that of a fluid ink. 

From research has come a special 
line of NATIONAL dyes, tailor-made 
for ball-point inks. Research on 
both pen and ink has enabled the 
ball-point to supplant in 15 years 
the pointed pen, in use for 13 cen- 
turies. 

Odor control 
Odor control presents an ingen- 
ious twist on the old question of 
whether there is any sound when 
a tree falls in a deserted forest. 

W e  have always had odor-caus- 
ing sites. But today, with industry 
expanding and our suburban com- 
munities moving further into the 
country, these odors become a seri- 
ous problem. Some sources of this 
problen~ are sewage plants, land- 
fill garbage ,  dra inage  ditches, 
storm sewers and market area 
streets. 

SOLVAY OZENE (emulsifiable or- 
thodichlorobenzene) is becoming 
widely used in industrial odor 
control situations, for dripping in- 
NATIONAL, SOLVAY, OZENE and BAKEX & ADAMSON 
air Allied Chemical trademarks. 

to  sewage or  *praying on garbage 
and other odor sources. 

OLENE ii orks on odors these 
mi} 5 :  its o w l  odor serves as  a 
masking agent; it slow- down the 
production of bacteria which cause 
sulf ide odor s ;  it prevents  the 
growth of fungi wliicli speed the 
decomposition of v aate materials. 

A dark-colored liquid, OZENE 
mixes readily with water and can 
be substantially diluted for eco- 
nomical use. 

Biological grade chemicals 
Preparing- balanced salt solutions 
for the growth of cultures is typi- 
cal of the stringent needs of bio- 
chemists for extremely high-purity 
cheinicals, products which have 
been purified even beyond the uni- 
ve r s i l l y  recognized American 
Chemical Society quality stand- 
ards for analytical reagents. 

Three such "reagent plus" com- 
pounds have been added to BAKER 
& ADAMSON'S line of 1,000 labora- 
tory reagents. These initial chem- 
icals-sodium bicarbonate, sodium 
chloride and potassium chloride- 
show very minute trace impurities, 
materially lower than in similar 
chemicals produced to A. C. S. 
specifications. 

They are the first in a proposed 
line of biological grade chemicals 
made especially for such import- 
ant  scientific applications. 

Creative Research 

These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical's 
research activities and oppor- 
tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development. 

ALLIED CHEMICAL 1 

61 Broadway, New York 6, N. Y. 
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a combination bar t o  match... 

Important, interesting Congenial Associates 1 - 1  YOUR CARE R I - r l  
High Professional -1 Standing AVIATION, INC. Advancement on Merit 

IN  THESE 

T h e  factors that make the difference between a satisfactory job and 
a rewarding career are hard t o  describe, but easy t o  recognize. W e  
believe you find them in full measure in any one of these exciting 
fields at North American : 

Creative Opportunity 

LE DEVELOPMEN 
D V I ~ I O N  OF NOPTH AVCPlC&Y AVI/~TIO^!, I N C  

Over 100 sub and major projects under 
way, including the SM-64 Navaho Inter- 
continental Missile. 

DIVISIONS OF Finest Facilities 

DIVISION OF NORTH AMLQICAM AV!HTICN I N C  

Electro-mechanical systems for missiles and 
aircraft -automatic flight and fire control, 
inertial guidance and navigation, advanced 

NORTH AMERICAN 

computer techniques. 

Aerodynamicists 
Therniodynamicists 
Dtnatr~cist1- 
Stress Engineers 
Striic trral Tea Engineers 
Flight T t ~ t  Engineers 
Flectrical &i Flectronic Fndncc.r<, 
Porn f-r J'i'int Engintcr' 

sneers kesearch & Development En,-' 
Weights Enpinr-ets 
Environmental Test Engineers 
Instrumentation Engineers 
Fire Conttol Systems Engineers 
Flight Control Systems Engineers 
Civil Engineers 
Design & Development Engineers 
Test Engineers 

ROCKETDYNE 
DIVISION OF NORTH AMLRICAN AVIAI-ION, INC. 

The  mightiest propulsion plants ever built 
-large, liquid propellant rocket engines, 
the power for outer space. 

M 
r !V!S lOh OF N O q T H  / i M F R ! C & N  A\ !BT!ON,  INC 

A complete organization, engaged in every 
phase f r o m  research t o  product ion on 
nuclezr reactors for power. industry, medi- 
cine and research. 

Equipment Design Engineers 
Engine Systems Engineers 
Reliability Engineers 
Standards Engineers 
Hydraulic, Pneumatic & Servo Engineers 
Mechanical, Structur<il &. Fiectrical Designers 
Wind Tunni.1 h h k i  Ur~igners & Riiilderi 
Physicist!; 
(. henr'st'- 
Metallurgists 
Ceramicists 
Computer Application Engineers 
Automatic Controls Engineers 
Inertial Instrument Development Fngineers 
Preliminart Analvsis & Design Engineers 
Systems En,.* wineers 
Armament Engineers 
Servomechanism Engineers 

Weight Control Engineers 
Aero-Thermod ynamicistq 
Aeroelasticity Engineer"; 

TI ineers Mechanical E g' 
Structures Engineers 
Controls Engineers 
Rubber Compounding Enpineen 
Cornpurer Specialists 
Electro-Medianical Deiiigrwrs 
Electronic Component Evaluators 
Electronics Research Specialists 
Computer Programmers 
Electronic Engineering Writers 
Mathematicians 
Electronics Technicians 
Specifications Engineers 
Engineering Drawing Checkers 
Air Frame Designers 

For more information write: College Relations Representative, Mr. J J. Kimbark, A 

12214 Lakewood Blvd., Downey, California 'S 
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h e 

he nation's sixth largest 

H. BROWN BALDWIN 
B. S. Mech Eng., U. of Vermont, 1949. 
began as Cadet Engineer, Boston Gas 
Co., 1950. Became Staff Engineer in  
Dist r ibut ion Deve lopment  Section, 
1952; Staff Engineer i n  charge o f  De- 
velopment, 1955; Distribution planning 
Engineer, 1956. Worked closely with 
company's natural gas conversion pro. 
grams. Now advisor to  Distribution 
Department charged with developing 
processes, machines, specifications. 
Assists management i n  preparing cost 
estimates, lob analyses, other projects. 

W. C. DAHLMAN 
B. S. Gas Eng., Texas A. & I., 1938. 
Began as Engineer trainee with Lone 
Star Gas Company after graduation 
from Texas A. & I. with first four-year 
Gas Engineering degree offered by 
institution. Joined Houston Natural Gas 
Company i n  1942. Became District 
Engineer i n  Texas City and then District 
Manager i n  Beeville and El Campo. 
Dahlrnan i s  currently Chief Engineer 
w i th  fu l l  engineer ing responsib i l i ty  
throughout the twenty counties in  the 
company's Texas Gulf Coast System. 
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T h e  Gas industry-the sixth largest in the  
nation-has a total investment of over 
$IS billion. Last year the industry set a 
new all-time record in number of cus- 
tomers, volume of Gas sold, and dollar 
revenue. I n  fact, Gas contributed 25% of 
the total energy needs of the nation as 
compared with 11.3% in 1940. The  Gas 
industry is a major force in the growth 
development and economic health of this 
country. 

There are many opportunities for you 
in the Gas industry. The industry needs 
engineers, and does not over-hire. You 
won't be regimented. There's always room 
for advancement. With utility companies 
and with manufacturers of Gas equip- 
ment, there's a future for you as an 
engineer. Call your nearest Gas Utility. 
They'll be glad t o  talk with you about 
your opportunity in the Gas industry. 
American Gas Association. 
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stages to space 
The designs that will make news tomorrow are still 

in the "bright idea" stage today-or  perhaps projects 
under development like this three-stage, two-man space 
ship. Drawn by Fred L. Wolff for Martin Caidin's 
"Worlds in Space," the rocket craft would start out as 
shown in the reverse drawing at left, shed its propulsion 
boosters in two stages as fuel is exhausted, and end up 
as the trim plane-like ship at right. Ship is planned to 
orbit a hundred miles above earth, return safely after 
one to two days. 

No one knows what ideas will flower into reality. 
But it will be important in the future, as it is now, to 
use the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finer tool than Mars-sketch to working drawing.. 

Mars has long been the standard of professionals. 
To  the famous line of Mars-Technico push-button 
holders and leads, Mars-Lurnograph pencils. and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for field use; the efficient Mars lead sharpener and 
"Draftsman's" Pencil Sharpener with the adjustable 
point-length feature; and -last but not least - the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints perfectly is just one of its many 
important features. 

The 2886 Mars-lumograph drawing pencil. 19 
degrees, EXEXB to 9H The 1001 Mors.Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EX8 to 9H. Mars- 
lumochrom colored drafting pencil, 24 colon. 

HACKENSACK, NEW JERSEY 

drawing material s 
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-ourre- d i ~  ision sin( e ht grad~~atecl from 
( alter ti The Lords hute tho  eon-. Myron 
a first-year medical -tudcnt at the ITniver 
kity of Pennsylvania'- Vft dic dl Sf hool * and 
Rov. who is a senior <it La-tlernont High 
School in Oakland. 

1932 
J(met C. Mouziri, Phi), i- now profes- 

sor of clectriral er iginf~ring a t  the Cni- 
versity of Michigrin. a n d  al-o a re-earch 
physicist at  the Fngine(ring Re-carrh In 
stitutf in i n n  Vrlior He lucl t ~ <  en work- 
ing, since 1931. for the fohn-' Hopkine [Irii- 
lersity Operation-; Rc-f arc ti. 

1935 
Cd. /< V . S r h  urt: \IS 36 hciq 

been public work- officer of thf Naii~l  
Station at  Kev West Florida, sirup p- 
ternher. 1951. I ^as  married in November. 
1951." lark write-., <irirl rioii T haie a 
15-year-old daughter and a son, Jack Ji.,  
who is 1 ' f a ( k  ha- been with the N:ity 
( ivil Fngincer Corn- -inre 1940 and ha. 
been o n  continuous active duty. 

Kennrth Pitzer. clean of the rollege of 
chemistrv at the Lniversity of California 
at Berkeley, is on the board of trustee- at 
the nt H m e v  Vu(Id ( (ilk"; in ( Idre- 
mont. California. Thf <(tino! is a nic rnber 
of the \i-^o( iated ( ol!t gf-; at ('larerriont. 
and will open next September with its 
first class of 60 engineering students. 

1936 
Lt. Cdr. D w i d  M .  Whipp. assistant (hief 

of the g t " o p h y ~ i ( ~  division of the Coast and 
Oeorletic Survey in 'W aetiirigtori 1) (" 
writes that the (liu-inn is clf~eply irivohed 
in preparations for the International Geo- 
physical Year, and the rel t l~iat ion of the 
150th birthday of the USCrS. Dave's oldest 
daughter, Patricia I oin-6 i- now <it the 
University of Mary land, taking a mathe- 
rnntirc major ~ i t h  the hop( of wrncday 
tifvon-line a (olltpf pi-cifc.-or [t i -  yonrig- 
est daughter is in grade school in Wash- 
ington, 

Hllili f ( nil in p r t  -idf rat I - f  i r i i i - r i l i  

rlittrrl FIf~trocl~ri:irr~ic- ('orper iticiri ni I")-. 
adena, has been elected to riirinbership in 
the '((nine; Prt . i d 6  nt-' Orelriir atiori d 

national group n f  out-undirig yourig ~ $ 1  

cutives. He was one of eight nieii fturn 
.oiitherri I :tl!forniii t l f c  tt-d to ttti grrinp 
To be eligible, an executive must have 
become president of his company beforf 
reaching his 40th birthday, and-among 
other r~qii i remen ts--the minimum gro-i- 
sales of his firm must exceed Sl,U00,000 
annually. 

CONTINUED ON PAGE 62 
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as you a 
Engineering reer in Dallas 

TALK SHOP OR SPORTS CARS to Don Carter, and you'll 
find his keenest inteiests At Chance Vought, in Dallas, Don 

keeps up with both subjects. He's living while he's building his 
professiond1 eiiieer Fun, to Don, iiieani sporti car laces at  

nearb\ Eagle Mountain Lake, 01 a iplasli in his swank apart- 
ment pool Fun means career, too, because Vought helped 

Don find a field he thoroughly enjoys - exploring new applica- 
tions for human engineering in the design of complex elec- 

tronic gear Heie, Don's electronics training conies in handy, 
and so would a good rasp of ps)cliology So Don's working 

toward an h1.A. in Psyc%ology, and Chance Vuught's helping 
with tuition. 

Don helps Chance Vought designers create producible, easy-to-maintain 
electronic gear for products like this Regulus 11 surface-to-surface missile. 

IT'S AN OLD \OUGHT CUSTOM, helping >oung engi- 
neers. Our symposiums on creative thinking and expert 
career counseling ha\ e stai ted 'lome 'ipectacular careers. And 
there's longstanding agreement in bachelor circles that 
Dallas is a good place to live For details about living and 
advancing in Dallas, write to: 

MR. C. A. BESIO, Supervisor 
Engineering Personnel Dept. CM-2 Part of Don's assignment is to simplify instrument arrangement in super- 

sonic fighter cockpits Here he and a Vought psychologist study a 
problem in human engineering 
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Nickel Progress Report 

A crack a t  the earth's surface shows bulk mining is proceeding far  underground. 

Panel casing is one of the newest 
mining methods put into use by The 
International Nickel Company. 

The tonnsige of ore handled by this 
method is  immense. Sometimes a 
single block measures  200 by 800 
feet. It may weigh as much as  1% 
million tons. 

As these heavy masses move down- 
ward they break into pieces small 
enough to drop through chute"? and 
into machine crushers deep inside 

the mine. From crushers the ore goes 
a quarter mile by conveyor to hoists 
that lift it to the mine head. 

From there, the ore is milled as 
fine as sand. The concentrate is then 
pumped to the Inco reduction plant 
7% miles away. 

Panel mining; new concentrating 
machinery; new, continuously im- 
proved operating practices; pipeline 
transport. Add them together and 
you can see how they make possible 

Panel caving is one of two bulk mining 
methods which account for 70 per cent 
of the company's total nickel output. 

, 

Diagram of panel caving in Creighton 
mine. The heavy panel of are and rock 
sinks, breaking up as it moves down. 

Which Mining Method is BEST? 
There is no one best method of 
getting ore out of the ground. 
Type ofore;type of rock; even 
the location of the mine must 
be weighed. Inco uses five 
underground mining methods 
a t  Sudbury : 

Square Set Cut and Fill ! 
Shrinkage Blasthole 

Panel Caving I 
i 

production of nickel from ore de- 
posits once on1 y "waste rock." 

Tnco has  prepared a f u l l - ~ o l o r  
sound film-Mining fo r  Nickel-that 
shows t h e  operations of modern 
nickel mines. 16mm prints are loaned 
for showings before technical soci- 
eties, engineering classes of univer- 
sities and industrial organizations. 
For details, write Dept. 130f, 
The International Nickel Company, Inc., 
New York 5, N. Y. @1957 .TiI .N .Co . , im! .  

7hi International hl i (kel  Company,  Inc. ,  i 5  the  V .  S. affiliate of The International Niiki-1 
Company  of C'tnai'a, Limited 1huo-Canada)-pro&w,r  o f  h i o  N i i l e l ,  C o p p i r ,  Cohalf ,  
Iron Ore, Tellurium, Selenium and  Platinum, Palladium and Other  P i t t t o t o  M e t a l s .  
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Personals CONTINUE0 

fired, he writes.) Bob's studying college 
catalogues for two boys who are entering 
next year. "I note in the paper," he Rays, 
' tha t  there is finally a Caltech student 
near here fin Hillshoro Mile). 411 South 
Florida engineers seem to he (,iiil-.-hut 
Yankee engineering organization" have al- 
so been flocking here to obtain "mrh hene- 
fits as  sunshine, taxes, operating cost*. etc. 
so the picture is changing rapidly. There's 
a vanguard of 25,000 students arriving here 
in Fort Lauderdale for E a ~ t e r  - which 
makes Balboa look like a tea party." 

1941 
Cdr.  Eugene 4 .  Lake's is now aq~iÃ§tan 

publics works officer at the New York 
Naval Shipyard in Brooklyn. He was mar- 
ried on March 3 to Marc ille Harris, a clin- 
ical psychologist. 

1 9 4 2  
Murray L. Lesser iq now ~ t a f f  advisor 

to the manager of IBM's San Jose research 
laboratory. 

4lan E. Bell, V1T). an ophtha1mologi'-t. 
writes that he has lived in Perisarola for 
the paat eight years -since his graduation 
in 1915 from the Johns. Hopkin- School 

of Medicine and a tour of naval duty in 
Key West. The Bells have four children- 
Laurie, qandra Eddy and Peter. 

1943 
Melt in L. Mcrritt. PhD '50, manager of 

the weapon's e f f e ~  tk department of the 
Sandia Corporation in Albuquerque. New 
Mexico, ha" been named s( ieritific advisor 
to the ~uperviqor of Operation Plurnhboh 
at the Nevada T e ~ t  qite. The operation 
involies a qeries of low-yield nu< lear test&. 
which w i l l  get under way in the late kpring. 

1944 
Riclvird E.  Knhnv c ivil engineer for 

the ( onntv of Los ~ingele-!. wac recently 
appointed regional roiinty engineer for the 
'Vntelope Valley Region. He livec in Lan- 
caster. 

1946 
W'ebster L. Roberts, MS, is now director 

of research for the Harris-SeyhoId Com- 
pany. a printing equipment firm in Cleve- 
land. Ohio. He will direct further expan- 
sion of the company"? reseanh activities, 
which include a rhemistry and physics 
laboratory. a printing process laboratory. 

and an rxpprimrntal machine *hop. Web- 
ster f t a i  formerly with the Lleiite Corpor- 
'ition's research center in Clevelanfl 

David S. Sloller. US, i q  now with the 
computer qy'items dixi~ion of the Ramo 
Wcioldridge Corporation in Los 'Vngeleb. 
He nas formerly a research engineer at 
the Rand (orporation. 

1949 
J i m ' s  (,. Martin iq a wnior highway 

engineer in charge of the freeway design 
groujj in the Lo" 4ngele-i office of the ( ali- 
fornia Divirion of Highway's. 

Frank H.  B e a r d d o  ha" been appointed 
qtaff engineer for the automatic controls 
division of the ( lary ( 01 poration in San 
Gabriel He was formerly chief engineer 
at the Summers Gyroscope Company in 
Santa Monica. 

1950 
Richnid I). DeLaiivr. Phi) '5.3, has just 

been appointed an assistant group leader 
in  the N division of the University of Cali- 
fornia"% Loq 'Vlamo'i Scientific Laboratory. 
The N division iq concerned with research 
arid development of nuclear rocket propnl- 
cion. Dirk i-" married and ha% one con. 

1. K. Poindevter writes that he mcned 

VER BILLION REVOLU . . and s t i l l  going strong 

pe-built motorized grinder whe 
with i t s  original Fafnir Super-precis 

, has totaled over 14 billion revolutions, oper- 
ates at 72,000 rpm. Used for grinding the races of 
extra-precision ball bearings, this wheelhead i s  still 
in production-tine service. 

Fafnir engineers worked with Pope Machinery Com- 
pany in selecting hearings for this high-speed 
head. The specification of Fafnir ball bearings plus 
their remarkable record of performance, demonstrates 
how Fafnir keeps pace with machine tool progress . . . 
and why more and more engineers look to Fafnir 
for help with bearing problems. The Fafnir Bearing 
Company, New Britain, Conn. (23  Branch Offices) 

The Fafnir Bearing Cornpen 
consists of six plants - afi 
located in or near New Britain, 
Connecticut' Manufacturing 
space (including a new inctru- 
men? h~ar ing  division) tot'alfe 
more than 1,250,000 square feet. 

Backed by the extensive pro- 
duction and research facilities. 
of a company recognized as 
one of the foremost in its Field, 
Fafnir engineers hove enioyed 
a long standing reputation as 
bearing experts serving not just 
one or two, but olk fields of 
industry 

Perhaps Fafnir offers you the 
opportunities you want in en- 
gineering and sales engineer- 
ing We d be gtod to heor from 
you. 

to Hawaii last month to nork as service 
c ngineer for Lockheed Aircraft Service, 
which ha- recently extended its operation 
to Honolulu. "It is with some regret," 
Jivk write"-. "that m j  aife, Reterlv. and 
son, kiin--who is %-and t must leave 
a rchcentlj cornph ted how< in [Upland. Rut 
we're looking forward to a perhaps even 
more exciting architectural adventure in 
the [=lands." 

1951 
John F. hinkei  i-- now aq-ior iate technical 

director of 'Vorth Irnerican In'itriirni~nt~. 
Tin. f:i clki~iriri of VJorri- Thi'rmarlnr in 
4ltad<na, (.alifornia. He i.ritfi that he's 
got tun  w n -  - fohn  William. 5. and  Paill 
I" riinUin 2 

E r i l f r n  L Erpin M^ PfiD '51 .irul hi- 
w i f v ,  (the f o n m r  Lpita Ht'rrrnon, *ho  

rnannscfl ( altt ih'-- ithrnaciim until Sf p 
t t  rriher I W I  I h i u  rrtlirni d to thr TJr~itrrI 
^ t % t f  from l^tanlii?!. Frdi'rr~ h un (Â¥rigirier 
in the (Ltta and rontrol -*-tern department 
of Reckrri.in tri-triirricwt*, Tnc. in Fuller 
to^ f alifornitt. 'h '13n- 1kGr1c in f orctna 

Del Mar. 

1955 
John L. Honfakrr mite' that he "re- 

turnrd la-t September to the United 
States after a very pleasant year of study 

I 

I in ( ~ o t t i n ~ e n  Gprrruinv. u r i d ~ r  a PiiJbrig 
^r Itoliir-hip. Mv viife, T cni. ~tlhom I met 

MOST COMPLETE IfME iit Gott iup rn ( ~ 1 1 1 1 ~  kith xie. Ff wtre 

CONTINUED ON PAGE $6 
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^ 1 opportunities 
i d  Iliese tields $4 

: 
Thennodyncirriic!i 

Steam Turbines Transformers of all Types Circuit Breakers Acoustics 

Process Engineering 

Mechanical Design 

Structural Design 
ad Building Equipment Pumps, Blowers Cement-Making Equipment Metallurgy 

Nucleonics 

h i g h  Voltage Phenomenon 

Analog and Digital Computers 

1 Fluid Dynamics 

, , Basic Research 
I 

-------------- 
Control V-Belt Drives 

You can grow faster in a company that supplies the to many fields of engineering: electric power, hy- 
basic needs of growth! Power, construction and draulics, atomic energy, ore processing. - - 
manufacturing musf grow to supply the needs of our There are kinds of work to try: design 
~ o ~ u l a t i o n  which is increasing a t  the rate of 5Â°,00 engineering, application, manufacturing, 
per week. Allis-Chalmers is a major supplier of sales. over 90 training stations are available, with 
equipment in these basic industries. expert guidance when you want it. Your future is 

But there's another factor of equal importance: as big as your ability can make it. 
Allis-Chalmers Graduate Training Course offers un- Or. if you have decided your field of interest and 
usual opportunities for the young engineer to: are well qualified, opportunities exist for direct as- 
e Find the type of work lie likes best signments on our engineering staff. 
* Develop engineering skill In any case-learn more about Allis-Chalmers. 

Choose from a wide range of career possibilities ~~k the A-c manager in your territory, or write 
Allis-Chalmers graduate training course has been Allis-Chalmers, Graduate Training Section, Mil- 

a model for industry since 1904. You have access waukee l, Wisconsin. 

A 
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SPECIAL ELECTRICAL ALLOYS 
and MAGNETIC MATERIALS 

CORROSION and HEAT- RESISTANT STEELS 
h-Temperature Steel 

TOOL and DIE STEELS 
and  SINTERED CARBIDES 

Our niche in the economic health of this  nation in pe~ice. and its defense in 
iv"ir i s  t o  ckvelop am1 irocluu. the high ~ l l o y  <tf el< (itht't kpecial metals 
that play i>n ITL~LLCL* i le role in modern design and future planning The 
function of these materials is t o  d o  what ordinary metals cannot even approach 
in resisting corrosion, hc.ir and  we.ir, and in performing vit;il electrical and 
electronic chores. @ The kind of pioneering work we do  may be what will 
appeal t o  you after college. In any event, whenever you r  i n d u ~ t r i a l  future brings 
you face-to-f.ice with problems that on1 special high-alloy steels can solve, 

Oliver Building, Pittsburgh 22, Pa. 
r the  place to come for answers i s  Alleg  eny Ludlum Steel Corporation, 



D O U G L A S  A I R C R A F T  C O M P A N Y ,  I N C .  
C. C. LaVene, 3000 Ocean Park Blvd. 

Santa Monica, California 

OUGL 
First in Aviation 
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married in July, and this is  her first ex- 
perience in this country. In  October I was 
called to active duty in the Air Force 
(from Caltech ROTC) and started a s  a 
second lieutenant at the 4ir Force B a ~ e  
in  Albuquerque, New Mexico. Last month 
my assignment was changed to Los Alarnos, 
where I am now working in  the physics 
division of the Los Alamos Scientific Lab- 
oratory. Although I'm still technically a n  
Air Force officer, my duties are e w n -  
tially those of a civilian physicist. 

"I expect to work here for somewhat 
over two years while I am in the Air 
Force. After hours I'm working for an US 
on a program sponsored by the Uniiersity 
of New Mexico. Later, I may be back at  
Tech to try for a PhD." 

Cinna Lomnitz, PhD, reports that he 
returned to Santiago, Chile, 9 months ago, 
and is back on the job of strain meter 
installations for the Caltech-IGY program. 
He's con~idering a job in the future at  
the University of Chile, in charge of geo- 
physical research. C h n a  adds that there 
is a definite need for graduate and poet- 
doctorate geologi~ts and geophpqicist* to do 
research work of their own choice diiring 
the International Geophy~ira! Year. \riy 

ene who is interested might contact him. 

1956 
Antonio Kontaratos, MS, writes from 

Athens, Greece. that he's working in the 
maintenance department of the Public 
Power Corporation, stationed at  the Aliven 
Steam-Electric Generation Plant. "Aliven 
is  a 100,000 KVA station consisting of 
two AEG turhoalternators of 50,000 kva 
each. The maximum capacity of t h i ~  gen- 
elating plant is 80,000 kw," cays Tony, 
"and actually, the power capacity of the 
whole is 200.000 kw." 

He writes that he receives what is  con- 
sidered a very good salary--1200. This 
won't last though, because, by about May, 
Tony will be in the Army for at  least two 
years as a secorul lieutenant. He hopec 
to come back to the States after that to 
get an MS and PhD. In the meantime, 
he'q working on his thecis for a Phi)  from 
the Technical University of Athens. 

John F.  Lot ering, PhU, writes from Aus- 
tralia: "Kerry and I returned here in  
Ortoher, 1955. and came to ( anberra, 
where i took u p  a research fellowship in 
the department of geophysics of the A~is -  
tralian National [Iniversity. K e n y  has re- 

turned to her previonq position of petrolo- 
gist in the g~ologi (a l  lab of the Bureau 
af Mineral Reqoiirces (Au~tral ia 's  answer 
to the U.S. Geological Survey). 

anberra is a curious city which grew 
out  of the bush some 200 miles south of 
Sydney to become Australia's capital city 
when nobody could agree which of the 
then existing major cities should be made 
the capital after the states federated in 
1901. Scenically i t  iq ierv attractive but 
things to do are 'pry limited berauqe of 
the small population (30.0001 and the 
physical isolation. It is a far cry from 
Los 'Vr~geles or even Pasadena--but at 
least there is no smog, good i-kiing to 
be had close bv. and where el<? roiild one 
see an oc(asional kangaroo hop down the 
main "treet? 

"We both went to Melbourne for the 
Olympic Garnet am1 i have juct retiirned 
from a trip to New Zealand. where I at- 
tended a conference of the Australian and 
New Zealand Aqsociation for the 4 d ~ a n c r -  
rnent of Science. Thank" to the orogenic 
and dimatologital settings of this fas- 
cinating country. t was able to satisfy two 
long felt want" -to see a glacier and to 
rlirnh an active volcano." 

GET YOUR ORDER I 

CALTECH ' S  

Alumni, or any o ther  interested 

par tic s, who may want a 1957 Big 7 

can make sure of gettiny a copy by 

iwrr 1 i i iq one n o w .  

Phone your order to the Caltech 

Bookstore. on the campus. Copies 

will be available in June. 
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C A L T  
C A L E N  

E C H  
D A R  

ALUMNI EVENTS 
June 5 Annual Meeting 

Rodger Young Auditorium 
June 29 Annual Picnic 

Disneyland 

ATHLETIC SCHEDULE 
VARSITY TRACK 

April 20 
Santa Barbara Relays 
a t  Santa Barbara 

April 27 
Pomona-Claremont 
a t  Caltech 

May 3 
All-Conference Meet 
a t  Caltecn 

May 4 
All-Conference Meet 
a t  Occidental 

VARSITY BASEBALL 
April 20 

Whittier at Whittier 
April 23 

Cat Baptist a t  Caltech 
April 24 

Whittier a t  Caltech 
April 27 

Pomona-Claremont 
ot  Pomonc-Clorement 

VARSITY TENNIS 

April 20 
Pomona-Claremont 

a t  Caltech 
April 25 

U. of Arizona a t  Calkch 
May 2 

L.A. State a t  Caltech 
May 4 

Occidental a t  Occidental 

VARSITY SWIMMING 

April 23 
U. of Arizona & Caltech 
a t  UCLA 

April 26 
JSC a t  USC 

May 1 
Long Beach State a t  Caltech 

May 3 
Whittier a t  Whittier 

FRIDAY EVENING DEMONSTRATION LECTURES 
Le:'ure Hall, 201 Bridge, 7:30 p.m. 

April 19 May 3 
Science of Dry Fly Fishing- Liquid Air- 
by Dr. VJillion V/. Michael by D r  Earnest C Watson 

April 26 May 10 
Geophysical Work in the What s Happening to the 
Mojave Desert Automotive Power Plont- 
-by Dr. C. Hewitt Dix by Dr. Peter Kyropoulos 

A 
Trent  It. Dames '33 William W. Moore '3.3 

Soil Mechanics Investigations 

General Offices: 816 West Fifth S:reet, Los Angeles 17 
RL~HHI  ' I  OfTivec- l.o? Arigelr-. ^an Francisco, Port land. 
Seattle, Salt I ake ( ' i t \ .  Chicago, h e w  York, Atlanta, London 

OF PASADENA 

! 4 E L  DORADO, PASADENA 5, CALIFORNIA I 

A L U M N I  ASSOCIATION OFFICERS 

PRESIDENT SECRETARY 
William F. Mash, Ir. '38 Donald S. d a r k  '29 
VICE-PRESIDENT TREASURER 
Willi.-, R. Danahue, Jr., '34 George B Holmes '38 

BOARD OF DIRECTORS 
Robert H. Bungay '30 Chester W. Lindsay '35 
lohn R. Fee '51 John E. Osborn '39 
Edward P Fleischer '43 Richard H. Johns '35 

Richard W. Stenzel '21 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President E Morton Holland '36 
A G. Edwards & Sons 501 Lexington Aven ie N 5 w  York 17 
Vice-president Albert E Myers '29 
530 Rock Road, Glen Pock, New fersey 
Secretary-Treasurer Frank F Scheck '48 
Pennie, Edmonds, Morton, Barrows & Taylor, 

247 Park Avenue, New York 

WASHINGTON, D.C. CHAPTER: 
President Howard W. Goodhue '24 
US .  Army Corps of Engineers Office, Chief of Engineers 
Secretary-Treasurer Paul B Streckewald '39 
10414 Drumm Avenue. Kensington, Maryland 

SAN FRANCISCO CHAPTER 
President Harrison W. Sigworth '44 
California Research Corporation 
Vice-president Donald E. Loeffler '40 
Shell Oil Comnanv. Wartinpz 

A * .  
Secretary-Treasurer Jules F. Mayer '40 
Chemical Division, Standard Oil Co., Richmond 
Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco 

CHICAGO CHAPTER: 
President Donald H Loughndg- '23 
Northwestern T e c h n o l o ~ c a l  Institute, Eqanston 
Vice-president Robert L lanes '36 
A'-mour Research Foundation, Chicago 
Secretary-Treasurer L a ~ r e n - -  H Mobles '49 
No"tbv'estern Un~varsity Evanston 

SACRAMENTO CHAPTER: 
President Wayne MacRostie '12 
 stat^ Oepartmnnt of Water Rcsourci% Boy 107Q, S a c r a m t o  
Vice President Chorlr 3 M Kr-rd 2,. 30 
State Division of Architecture, 1120 ' N" Street, Sacramento 
Secretary John Ritrer 35 
Stcrte Division of High-ways, 1120 "N" Street, Sacramento 
Mfcetings- Luncheon first Friday of each month. 

University Club, 1319 "K" S- , Sacramento 

SAN DIEGO CHAPTER: 
Chairman Maurice B Rob& 7-1 
3040 H d d  Stre * San Diego 5, Ccsli' 
Secretary Frank John Dore, Ir '45 
Consohdnted Vultee P ircraft Corp STI D i e p  
Pi ograxn Chairman Herman S Englnrder 39 
U S Navy Electronics Laboratory 

Whether \ ,OLI read in a specialized 
field, or whether your li~erary range 
is boundless you're most likely to find 
the book you seek a1 VROMAN'S. 

(Try ?'ROMAN'S, too, for desk 
supplies and quality gift ideas.) 
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iniage oi tlie plane is go\ errled by a combm~itiou oi the 
radio signals dnd the plane's w o  initmmcnts. 

Now a visual computer pictures a plane's So again we see photography at work helping 
precise position and heading on projected to improve operations-doing it for commercial 

photos of aeronautical maps. aviation just as it does for manufacturing and 
distribution. 

A r m a  Division, American Bosch Anna Corp., 
working with tlie Air Navigation Development 
Board and C.A.A.. has developed a valuable new 
aid in air navigation using 

With it the pilot, high above the weather, flicks 
a switch and before him appears a map of the area 
lie's over. On the screen a tiny shadow of a plane 
moves and shows exacth where he is, where lie's 
heading and whether he's 011  course. 

This spells added certainty. Even more! It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than b) dog-legs 
on the beams. 

Photography works in many ways for all kinds 
of business. large and small. It is saving time, 
saving money, bettering methods. 
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