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In choosing your career.. . consider United States Steel 
Â . I the leader in the one industry that's truly basic! 

I T has been said: "United States Steel is 
the industrial family that serves the nation 

and the world." For in our homes and fac- 
tories ... in communications ... in transpor- 
tation-steel is basic. 

This means that in the complex and rami- 
fied organization which constitutes United 
States Steel, unlimited opportunities are pre- 
sented to the college graduate-whether his 
preference is engineering. administrative 
work, or any of a score or more of other 
activities in this highly diversified industry. 

In the final analysis, United States Steel is 
men . . .  men of high caliber, exceptional 
ability, broad vision and complete dedication. 
Traditionally, United States Steel looks to 
its young men of today to become its leaders 
of tomorrow. 

For complete information on the oppor- 
tunities available a t  United States Steel for 
young men of ambition and foresight, send 
for a copy of our free book-Paths of Oppor- 
tunify. Doing so may very well be the begin- 
nine of a successful and rewarding career for 
youa t  United States Steel. 
r-------------------------------- 1 
1 United States Steel Corporation, Personnel Division 
1 525 William Penn Place, Pittsburgh 30, Pa. 

I 
I 
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T H E  L O C K H E E D  MISSILE SYSTEMS 

1 Advanced Study Program f o r .  

M.S. and Ph.D. DEGREES 

in science and engineering 

Univeisity of  California a t  Los Angeles University of Soutlieru California 
University of California a t  Berkeley Stanford University 

The Graduate Study Council offers an Advanced Study Progran~ to enable 
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the 
participants are employed in their chosen fields of research and development 
at Lockheed Missile Systems while concurrently pursuing graduate study. 

Eligible students must be U.S. citizens holding M.S. or B.S. degrees 
in fields of Engineering, Mathematics and Science applicable to missile 
systems research and development. 

Students are invited to contact their Placement Officer for additional information 
or write: 

COLLEGE RELATIONS DIRECTOR 

~ / ' / M ' M M I S S I L ! - :  SYSTEMS 
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

P A I . 0  AI.TO * S 7 i N N W A I . E  VAN N U Y S  CALIFORNIA 



Gerald Maley tells what it's 
like to be ... and why he likes 
being.. . a Product Develop- 
ment Engineer with IBM. 

...................... 

. *SOLUTION 
The voltage across the 3 uf capacitor is : 

. 47 volts This answer may be verified as * 

: follows 
Since the voltage across the 91 ohm re- - 

sistor is 91 volts in the steady state, then 

E l  + E3 = 100 or E l  = LOO-Ea (1) : 
+ and Ez+Ei -91 or E2 = 91 -Es (2) : 
Â let 01 = I l T i -  CiEi  

+ let 02 - l2T2= C2E2 

* then Qa = l lTi+IzT2 or C8E-i = (31 
ClEl+CzEz : 

By substitutingin equation (3> the expres- 
srons for EI and Eg given in equations (1) . 

. and (21. we have 
CsEi = C l  (100 E>)+C (91 -El) : 

: Substituting all known values in  this ; . equation gives 

: f3 x 13-81 E! = f l  x I&?) (IOO-Es)+ 
(2xli-6)(91-Es) 

FIGURING OUT A CAREER? 
Selecting a career can be puzzling, too. 
Here's how Gerald Maley found the solution 
to his career problem-at IBM: 

"What sold me on IBM," says Jerry, "was 
their approach to engineering. I'd expected 
rooms full of engineers at desks. Instead, I 
found all the friendly informality of my col- 
lege lab." Starting as a Technical Engineer 
in Product Development, Jerry learned a 
great deal about electronic computers in a 
very short time. He was promoted to Asso- 
ciate Engineer after 16 months. Recently. 
he was made Project Engineer, supervising 
the development of magnetic cores. "In 

computer work," he says. "you can actually 
see electronics at work. This is not the case 
with all such equipment today. In this new 
field, you can be an important contributor 
in a very short time." 

* * * *  
There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop- 
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your 
campus? Or, for information about how 
your degree will fit you for an IBM career, 

Mr. R. A. Whitehorne 
IBM Corp., Dept. 851 

jUST 500 Madison Avenue 
New York 22, N. Y. 

" Dividing by 10-6 
. 3 E i  = 100 -Ei+2 0 1  4) 

. 6Ea = 282 

: E2 = 47 volts 

. . . . . . . . . . . . . . . . . . . .  
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N E E R I N  

IN T H I S  I S S U E  

h ~ L K  f.o\ h . ~  thk month i b  the 
Throop Club Eiffel Tower. built for 
thi- year's Interhouse Dance. The 
tower stayed up. a graceful addition 
to the campub. until it was finally 
sold this month to the Moulin Rouge 
nightclub in Hollywood. 

The silver tower wab 36 ft. high 
(and would have been even higher if 
the Pasadena Building Department 
didnt have a height limit for ihii- 
area).  It took about 600 man-hours 
of labor. cobt $350. and was built to 
scale-from an old Life photograph. 

The Eiffel Tower was the most 
memorable thing about the Inter- 
house Dance this fall. and there is 
another view of it on page 39--where 
you will find pictures of aome of the 
other memorable atudeni exerita of 
the First Term. 1957-58. 

"Ah " ~ M E K I C ~ J N  (;EINETICIST ill the 
L S S K .  on page 27 of thia i~sue .  ha- 
been adapted from a Friday Evening 
Demonstration Lecture given t)) Nor- 
man H. Horowitz. professor of hiol- 
o,q. on No\ ember 1. 
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howard hughes 
fellowships 

Ten awards are open to candidates inrer- 
ested in studies leadu~g to a Doctor of 
Philosophy or Doctor of Engineering 
degree or in conducting pobt-doctoral 
reseiirch. 

Each Fellowship provides a cash award 
of not leu than $2000. . . a muurnurn 
salary of $2500 for summer or part-time 
work. . . up to $I 500 for tuition, books, 
and research expenses . . . and moving 
and transportation ca r> .  Eligibilit) is 
babed on the completion of one year of 
'raduate work in physics or engineering, 
and qualific~tion for graduate standuig at 
Califorma Institute of Teclmolog) , Uni- 
versity of Califonua (Berkeley), or Stan- 
ford University. Application closmg date: 
January 15, 1958. 

master off science 
fellowships 

One hundred awards are open to partici- 
pants who will complete courbes leading 
to the Master of Science degree w i t h  2 

academic years. Tuition, admission fee, 
and books will be provided. During the 
summer and part-time during the aca- 
demic year they will have the oppor- 
tumq to work with experienced Hughes 
scientists and engineers, while receiving 
salaries based upon their ability and 
technical experience. 

Applicant must receive his B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, Me- 
chanicd Engineering, or PhyGcs. Partici- 
pant may request his graduate school 
from the following six institutions: Uni- 
versity of Southern Califonua, UCLA, 
Stanford University, University of Ari- 
zona, Purdue University, or West Vir- 
ginia University. 

Write, specifying appropriate fellowship, to: 
Office o f  Advanced Studies 

R E S E A R C H  A N D  D E V E L O P M E N T  
LABORATORIES 

Hughes Aircraft Co. ,  Culver City, Calif. 



man and motion: 
The wonders of the future are still little whispers 

in men's minds, or maybe - like Detroit Designer 
Norman James' magnetically suspended inter-city train 
-a drawing on a piece of paper. Traveling in a vacuum 
in an air-tight tube, it floats in space, held by a system 
of magnets built into cars and tunnel. Propelled elec- 
trically by "rolled-out" motor, train acts as rotor, 
tunnel roof as stator. Converter aboard train changes 
light projected through windows into electrical energy. 

No one knows which 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. 
T o  the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technic0 
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-Lun~ochrom, 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-lumcgraph drawing pencil, 19 
degrees, EXEXB lo 9H The 1001 Mars-Technico 
push-button lead holder 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H Mars- 
Lumochrom colored drolling pencil, 24 colors. 

TAEDTLER,INC. 
HACKENSACK, NEW JERSEY 

6 at all good engineering and drawing material suppliers 

AIR POLLUTION HANDBOOK 

Edited by Paul L Magill, 
Francis R. Holden, and 
Charles Ackley 

McGraw-Hill, N. Y. $15 

'rm? H A N D B O O K  discusses differ- 
ent  phase' of air pollution in 15 
separate sections. The enginwring 
and control sections contain a re- 
view of sources of ernis~ion, proc- 
esses and equipment for control, 
qarripling and test methods. and legal 
a~pects  of air pollution. The more 
research-minded can find in the chap- 
lerq demoted to chemistry, physics 
and meteorology a useful guide to 
the literature. The objectionable fea- 
tures of air pollution are described 
in the sections on epidemiology. ani- 
nials. plants, and visibility. The last 
section consists of a table of con- 
version factors badly needed in a 
field dominated by grains, barrels, 
and mesalliances of decimal and duo- 
decimal systems. 

Diverse disciplines 

I t  i s  a difficult task for the editors 
to assemble a group of papers from 
such widely diverse disciplines in 
one book and still keep a balanced 
treatment of the many aspect' of air 
pollution. Faced with such a prob- 
lern. contributors should be aware 
of why a book like this i s  bought, 
and hy whom. The air pollution qci- 

entist is hardly expected to turn to 
a general compilation of a handbook 
to leain about his specialty. 

Prospective readers 

I believe that a book of this kind 
i~ most useful to workers in  areas 
where no extensive library is avail- 
able. E-pecially u~efu l  to them 
would be detailed descriptions of a 
number of key air pollution methods 
which can be followed in the labora- 
tory or in the field. 

Following this reasoning, we come 
to the conclu~ion that the engineer- 

CONTINUED O N  PAGE 12 



Preparing the Ground for a New Norton Grinding Wheel Plant, No. 8 Going Up - the Steel Structure for the New Engineering and 
Service Building 

Building More Space for Abrasive Storage Almost Completed - a  Modern Norton Refractories Plant 

Norton is a successful, long-estab- 
lished company with a history of 
steady growth - a forward-looking 
company planning continued growth. 

Since Norton is the kind of com- 
pany where people count most, this 
spells job opportunities for those who 
can and want to grow. In such a 
healthy, thriving organization no- 
body wants to keep a good man 
down - he's needed! 

T h r e e  Major Job Factors  

Job Security with opportunities for 
advancement in manufacturing, re- 
search, sales, finance, administration. 
Present and Planned Expansion in 
every branch of company activity. 

A Progressive Financial Program map. I t  tells you about this com- 
has always been characteristic of pany's employment benefits, includ- 
Norton policy. Right now the corn- ing paid vacations, military leave, re- 
pany is spending $12 million for new tirement, family health service and 
plants and additional improvements, recreational facilities. Write Director 

Let's Get Acquainted 

What is most important, you will 
like "Norton people." The brochure, 

uses. It charts the 
Norton organiza- 
tion on a world 

of Personnel, NORTON COMPANY, 
Worcester 6,  Massachusetts. 

A B R A S I V E S  
ehhnf teffcr~rduch.. . to make your pwhets beffer 

NORTON PRODUCTS 
Abrasives <* Grinding Wheels Grinding Machines 

High-Temperature Refractories Electrochemicals 
Atomic Products 

BEHR-MANNING DIVISION 
Coated Abrasives * Sharpening Stones 

Pressure-Sensitive Tapes 



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. 

SOCONY MOBIL OIL CO., INC. 
N E W  YORK 17, N. Y .  

Leader in lubrication for 91 years 
AFFILIATES: 

General Petroleum Carp., 10s Angeles 54, California 
Magnolia Petroleum Company, Dallas 21, Texas 

Mobil Oil of Canada Lid., Calaary, Alberta, Canada 

8 ENGINEERING AND SCIENCE 



A good 
combination 

i s  hard to beat 

So is the future of the man who charts his 
course wisely. Choose a company that offers 
you the combination of opportunities so 
necessary to your professional growth. At 
Bendix you will find such a combination-a 
tradition of achievement and continued 
growth spanning more than three decades, a 
forward-thinking management team that is 
truly "engineering minded", unexcelled facil- 
ities, a diversity of products serving every 
basic industry. Engineering is a key factor in 
the company's operations. Bendix has a con- 
tinuous need for the best engineering talent 
available. 

Bendix has long adhered to a policy of 
advancement from within. Of the nine new 
divisions added during the past seven years, 
all have been staffed from within. With a 
diversity of products and engineering oppor- 
tunities at hand, you may assure your future 
at one of twenty-four Bendix divisions located 
throughout the country, working in the field 
of your choice. 

Bendix has need of men of talent in such 
fields as Electronics, Electromechanics, Ultra- 
sonics, Systems, Computers, Automation and 
Controls, Radar, Nucleonics, Combustion, 
Air Navigation, Hydraulics, Instrumentation, 
Propulsion, Metallurgy, Communications, 
Carburetion, Solid State Physics, Aerophysics 
and Structures. 

Check with the placement director for 
information regarding Bendix opportunities 
and interview dates. O r  write to Dr. Gerald 
A. Rosselot, Director of University and 
Scientific Relations, Bendix Aviation Corpo- 
ration, 1107 Fisher Building, Detroit 2, 
Michigan. 

A thousand products a million ideas 

DECEMBER, 1957 



And, a t  Sylvania, personal recognition and reward are  realities. In 
simple words, a Sylvania man goes as f a r  as  his own abilities take him 
in: Electrical Engineering (Radio-Electronics-Communications-Illum- 
ination) - Mechanical Engineering - Chemical Engineering - Chem- 
istry (Physical-Analytical-Inorganic) -Metallurgy - Metallurgical 
Engineering-Physics-Industrial Engineering-Mathematics-Cer- 
amics - Ceramic Engineering - Glass Technology. 

Salaries are excellent, and comprehensive benefits include educational 
assistance plans. To learn more about these nationwide opportunities, 
see your college placement officer, or  write us  for a copy of "Today & 
Tomorrow with Sylvania." 

L l Q H T I  NG 6 T E L E V I S I O N - R A D I O  Â E L E C T R O N I C S  
(PHOTOGRAPHY Ã ATOMIC ENERGY Ã C H E M ~ - M E T A L L U R G Y  
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Write to: 
Personnel Director 
Division 1200 

laboratory 
v 

Of T H E  U N I V E R S I T Y  O f  C A l l f O B N I A  

1 LOS ALAMOS, N E W  MEXICO 

HO I S  E L I G I B L E - S u m m e r  em- 
ployment opportunities at the Los Alamos 
Scientific Laboratory are open to graduate 
students majoring in various physical sciences, 
and undergraduates receiving their degrees 
next June, who intend to continue with ad- 
vanced studies. 

Selection is made by the Laboratory on a basis 
of your record, your experience and- interests, 
and the recommendations of your professors. 
The program provides for well-paid summer 
work with renowned scientists in one of the 
nation's most important and best equipped 
laboratories. 

As a summer employee you will become fa- 
miliar with the phases of vital scientific re- 
search and development activity related as 
closely as possible to your field of interest. 
This experience will enable you to appraise 
the advantages of a future career a t  the 
Laboratory. 

HOW Y O U  MAY A P P L Y - A p p l y  
on the application form (available in your place- 
ment or department office, or by writing to Los 
Alamos immediately) before January 15,1958, 
to allow time for review of your qualifications 
and for necessary security clearance, which 
may take three or four months to complete. 
Employment offers are contingent on the grant. 
ing of this clearance by the Atomic Energy 
Commission. Transcripts of all graduate and 
undergraduate work should be submitted. 
Applicants will be notified of the Laboratory's 
decision by April 1, 1958. 

T R A V E L  E X P E N S E  

LOS A L A M  

Single dormitory quarters are available. 

O P P O R T U N I T I E S  F O R  

Experimental Physicists 

Nuclear Physicisis 

Theoretical Physicists 

Mathematicians 

Metallurgical Engineers 

Chemical Engineers 

Analytical Chemists 

Inorganic Chemists 

Physical Chemists 

Mechanical Engineers 

Electrical Engineers (Electronics) 

DECEMBER, 1957 



ing or control side coulrl have re- 
ceived more than the 106 pages. or 
one-sixth of the total. and that theo- 
retical matters discussed-especially 
the sections on physics and cherni-" 
try of the atmosphere-could have 
been cut by reference to the avail- 
able literature. For example. t h e 
chapter on chemistry goes to great 
length to show the importance of 
oxides of nitrogen in modern air pol- 
lution. The information about the 
testing procedures in the analytical 
section is so meager that most read- 
ers may even remember that much 
from their college days. 

Dealing with specialists 

However, in general the editors 
have done a commendable job. and 
where they sometimes failed, they de- 
serve more of our sympathy than 
criticism in dealing with some 35 
specidlist contributors. 

THE BLUE CHIPS 
by Jay Deiss 
Simon & Schuster $4.50 

THE RIA E CHIPS is a novel about 
big business, and it comes fully 
equipped with all the stock items we 
have come to expect in this kind of 
book. One difference this time is that 
the man in the gray flannel suit is a 
scientist-Dr. Howell Winslow. a 
brilliant young; researcher with the 
great pharmaceutical firm of Faller- 
King. 

Dr. Winslow is the very model of 
a modern scientist. He has "lean. 
strong hand"" and "the rnu'-cular 
discipline of a one-tirnc practiced 
athlete.'" He has "careless blond 
hair," and "eager, idealistic. broad- 
ly-placed gray eyes," along with a 
'small, straight nose" and a "fie 
termined mouth (which waÃ rimer- 

thele- unsure) ." 

The unsure, determined month is 
the tip-off on Dr. Winslow. Will he 
pursue his "inner drearn" and stick 
with scientific re-iearch. o r  w i l l  tie 
take the administrative opportunity 
that is offered him and go out after 
the big money ? 

Dr. Winslow's choice rnight be of 
more concern to the reader if the 
doctor--and moqt of the other char- 
actors in the Look-wer~ human 
hein";?. instead of (arhon copies of 
other fictional character-. 

In the course of telling the stor) 
of Dr. Win~low*- downfall. The  Wue 
('.hips dispenses a good deal of fa('- 
dial information about both the lali- 
oratory and the financial operations 
of a big pharmaceutical corporation 
-and this ha- a certain docurn~ritary 

interest. But The Blue Lhipf is far 
from heina that pood novel a h o u ~  
-'cience that qo many people keep 
u ai t ingfor.  

START TODAY TO 

By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear- 
powered cargo vessel. 

B&W engineers discuss developments 
in the Universal Pressure Boiler. 

'I'hese are but a few of the projectsÃ not in the plan- ~ s k  your placement officer for i copy of "Opportunities 
ning stage, but in the actual design and manufacturing with Babcock a; WilcoxW when you arrange your inter- 
~hases-uPonwhichB&WengineersarenOwengaged. v iewwit ! ,B&Wrepresen~t ivesonyourcampus .Or  
The continuing, integrated growth of the company offers write, The Babcock 8; Wilcox Company, Student Train- 
engineers an assured future of leadership. ing Department, 161 East 42nd Street, New York 17, N. Y. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Section) 

(in thousands of dollars) 
1954 1955 1956Ã‘UNFILLE ORDERS 

$129,464 $213,456 $427,218 
(backlog) 

N-220 







uate Study at t h e  

T 

or t h e  

Emphasis in the  study p r o g r a m  at the Cal i forn ia  I n s t i t u t e  of 
Technology will be  on Systems Engineering, and at the Massachusetts 
Instititte of Technology on Systems Engineering or Operations Research. 

The Ramo-Wooldridge Fellowships have been estab- 
lished in recognition of the great scarcity of scientists 
and engineers who have the very special qualifications 
required for work in Systems Engineering dad Opera- 
tions Research, and of the rapidly increasing nxional 
need for such individuals. Recipients of these Fellow- 
ships will have an opportunity 10 pursue a broad 
course of graduate study in the fundamental mathe- 
matici, physits, dnd engineering required for careers 
in these fields, and 'c.111 also have an opportunity to 
associate and work with experienced engineers 
and scientists. 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve inrer- 
actions, compromises, and a high degree of optimiza- 
tion between portions of complex complete systems. 
This includes caking uno iiccount the characteristics 
of human beings mlio must operate and otherwise 
interact with the systems. 

Operations Research involves the application of the 
scientific method of ~pproach to complex manage- 
ment and operational problems. Important in such ap- 
plication is the ability to develop mathematical models 
of operational situations and to apply mathematical 
tools to the solution of the problems that emerge. 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at The 
Ramo-Wooldridge Corporation, and the remainder at 
the California Ir~stitute of Technology or the Massa- 
chusetts Institute of Technology working toward the 
Doctor's degree, or in post-doctoral study. Fellows in 
good standing may apply for 
ship for a second year. 

renewal of the Fellow- 

ELIGIBILITY The general requirements for eligibil- 
ity are that the candidate be an American citizen who 
lias completed one or more years of graduate study in 
mathematics, engineering or science before July 1958. 
I he Fellowships mill also be open to persons who have 
already received a Doctor's degree and who wish to 
undertake an additional year of study focused specifi- 
cally on Systems Engineering or Operations Research. 
AWARDS The awards for each Fellowship grmted 
will consist of three portions. The first will be an 
educational grant disbursed through the Institute 
attended of not less than $2,000, with possible upward 
adjustment for candidates with family responsibilities. 
The second portion will be the salary paid to the 
Fellow for summer and part-time work at The Ramo- 
Wooldridge Corporation. The salary will depend upon 
his age and experience and amount of time worked, 
but will normally be approximately $2,000. The third 
portion will be a grant of $2,100 to the school to cover 
tuition and research expenses. 

....................................... 

. APPLICATION PROCEDURE 
Â 

For a descriptive booklet and application forms, : wri!e to  T h e  Ramo-Woold*e FeJ2o;v~hIp : 
Comn~i~tee ,  T h e  Ramo-Wooldrldge Corporation, : : 5730 Arbor Vitae Sheet, Los Angeles 45. Corn- . 
pleted applications together with reference forms 9 

and a t~ansc'iipt of undergiaduste and- giaduate : 
courses and grades must  be trans?nitted t o  the  + 

; Committee not later than January 20, 1958. . . ....................................... 

amo -Wooldr idge Corporatio 
1.03 ANGELES 45, C A L I F O R N I A  1-0s ANGELES TEL-EPHONE: OREGON 0 - 0 3 1 1  
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" 
N o  one is competent to assert things about ahso- in the areas in which they are now recognize 

lute space and absolute motion: they are pure valid, \ \ i t i iout previous testing. No one is war- 

matters O F  thought that cannot be  produced in ranted in extending these principles beyond the 

experience. All our principles of mechanics. as we boundaries of experience. In Fact, such a n  exten- 

have shown in detail, are experienced knowledge sion is meaningless, as no one would possess the 

concerning the relative positions and motions of knowledge to make use of it.' 

bodies. They could not be, and were not, admitted + D i e  Meckanik i n  ihrer Er~ twick lun~ ,  1912 

THE R A N D  C O R P O R A T I O N .  S A N T A  M O N I C A ,  C A L I F O R N I A  
A nonprofit organimtion engnged in r e ~ - , i r c h  on prolilems related to n t s t i - ) n , t l  i ,r<i ir i ty obrf tlw nuf>Iic i n t r m t  
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Let's ffice u vioiis fact that the 
Russians are ahead of us. S o  what do we do about it? 

T HE SATELLITE PROGRAM has, of course, had  a 
t r t~ni t~ndout  amount of puhlicitj  in the l a d  few 

months, and has hecon~e  a significaut factor i n  politics, 
not only in this country. but in  international politics as  
we1 1. 

Lei me runiiiiarize sonif of tin facts J I J ~ J I J I  the ICY 
satellite pi ejects, ka r l?  in 1955 the International IG\ 
group, the CSAGI ( Coinit6 Special de L'Ann6e G6ophy- 
sique Internationale) committee. recommended to the 
various national conimiitees that a satellite project would 
be of scit-ntific value a? part of tlie ICY. 

In the ~ U I ~ I I T I Y ~  of 1955 the Pien'dt-nt of the United 
States announced that this coiiniry would accepi the 
challenge and fj) a satellite during the TOY period. 4 
few v~ccks later the Russians announced that they ~ o u l d  
also e~tdljlisli  a sattsllite progiain. 

In the i~ i i i t ed  State', thy President announced that the 
piograni would he cstahlished with the ai-sistance of the 
Department of Defense and also with the ai-sistance of 
the U.S. National Committee f o r  the ICY. The  Depart- 
ment of Drfen-e was given the task of providing the 
~ e h i c l e  foi tliv satellite. thtb proving ground f o r  firing 
the locket. dud support fu r  the observing rtatioiis. 

The 1 .S. hat ional  Cominittee was g i ~  tw the responi-i- 
Lilii) of d t~ id i i i i ;  on ihe -rieiitifi expt~i iments  to go i4-i 
the satellite aiid of :-(,<inflthat the rxpe~in icn ts  herc built 

and  ready 10 fly in the satellite. The  Department of De- 
fenhe, in  iurn, dssianed the hcna l  Research Labolatory 
the overall re~poiis i l~i l i ty  of ihe so-called Vanguard proj-  
ect;  they weie to build the vehicle, accept the scientific 
experiments f rom the U.S. National Committee, and  fly 
these experiments ~ i t h  the help of ~ d i i o u s  otliei agencies 
in the Department of Defense. 

(As f a r  as the Riissidri prograni is roncerned, I am 
afraid that we d o n t  know much about how it is organ- 
ized. We had  some more o r  less rasual conversation with 
the Russian delegates to the International Astronautical 
Federation in Barcelona i n  October, and a t  that time the 
Russians; merely emphasized that their scientific program 
was integrated ~ i t h  theii locket prosram so a s  to make 
d seiitiblt* overall pi ogi am. )  

At various intt~rnatioiidl meetings of the ICY groups, 
the U.S. and U.S.S.R. de3cribed the scientific experiments 
the) propo-ed to do-and ended u p  with the same gen- 
eral clashes of experiments. The U.S. provided sornc 
more information dLoirt its general program: the U.S.S.R. 
was rather vague about the details of its rocketry- and, 
in fact. of it? program in geiierdl. In speaking ~ i t h  some 
Ru=idii? about thir w p t 5 n e s - .  I lieard tlie cuimnerit that, 
in ~~~~~ia. the\ d u n [  f w l  J 011 r l i ~ ~ l d  talk about a complex 
c\l~crinieiii iintil jou've got it under your belt. They 
took this stand on tlie details of the satellite experiment. 

'hiitcllitfi" has been adapted from a talk given hy  Dr. Pickering at O'alterh's 1 MCA Forum on November 20, 1957. 
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The CSAGI requested both rountrie- to prmide the 
expected firing dates for the satellite program. because 
observing stations all over the world would want to he 
ready for observations. But neither the 1 1 3 .  nor (7.S.q.R. 
ever provided any dates to the GS4Gf. 

This brings us to the fall of this >ear. when the Rus- 
sians put up two satellites. These satellites--to reiterate 
what we all know-were fired on October 4 and Novem- 
ber 2, from a point somewhere around the Caspian Sea, 
and in a general northeasterly direction. They established 
orbits about 65 degrees inclined to the (quator. These 
orbits were of such a nature that all parts of ihe world 
lying between 65 degrees latitude north and 65 degrees 
latitude south at some time or other would lie passed 
over by the orbit. Therefore, people living between these 
latitudes-essentially all of the civilized world--have a 
chance to observe or listen to the satellites at some time 
or other. 

A series of Sputniks 

Right after the firing of the first Russian catcllit(. 
Professor A .  A. Rlagonravo\ (who was ii Ir.S.S.R. dele- 
gate of the CSAGI Conference on Rockets and Satellites 
in Washington, D.C., at the time) stated that there were 
two satellites ready to go. The two which have been fired 
are presumably these two. However, the Russians expect 
to fire a series duririÂ¡ the I(;\ period, so we can look for 
Sputniks from time to time during the nest year. Pro- 
fessor Blagonravov said that they would be more or less 
evenly spaced during the IGY period but would contain 
different experirnentc and would he different size"-; and 
shapes. 

Of the two objects which have been fired already, the 
Russians stated that the first was a satellite which was 
-eparated from its final-'tag? rocket and i ~ l i i r h  ueia'hcd 

about 180 pounds. The second object was apparently left 
attached to its final-'stage rocket and its ~'teight w a e  pi be^^ 
at about 1,100 pounds. It is probable that both -^atelliie$ 
used the same final-stage ror-k~t: the difTf~rf~ri(~e l)~tv>(~eri 
them is just the matter of separating the instrument corn- 
partrner~t in one caw arid le:niria; it attached in the 
other. 

The U.S. has gone through a lot of st>lf-exarriirii'3tion 
sinre the Russian siltel lite- Â¥ ert3 fired. The President lias 
stated that the U.S. would attempt to fly a small satellite 
in December and the Vangiiard qatelt i ' i~ in M a r t  11. The 
Army has been askprl t o  modify its Jupiter-f '  reirarfh 
vehicle to launch a catellite in a rnarmpr firsi" proposed 
by the Army in its "F'rnjert Orhitor" design in 1055. 
The Army has stated that this satellite will be launched 
sometime after the first of the sear. 

Like the Vanguard project, the Army program relies 
on the cooperation of several agencies. The two prin- 
cipal agencies are thf \rm\ Ralli'sfk Miisile A g e q -  at 
Huntsville. Alabama, and the ralierli Jet Propulsion 
Laboratory in FJa-^arlena. The '\rmv Balliqtir Missilt~ 
Agency is responsible f o r  tlip rniistrurtiori and  launching 
of the first, or booster, stage. 

The final stage is a single wlid-propellant rocket ap- 
proximately six inches in diameter and four feet long. 
To the front end of this rocket is attached the payload 
which has the *tiape of a cylinder with a conical nose. 
The final satellite object will consist of the empty rocket, 
weighing about 10 pounds. attached to the payload which 
weighs about 20 pounds. 

The scientific package consist? of the cosmic ray ex- 
periment package developed b y  the State University of 
Iowa for the earth satellite program. Adaptation of this 
design to fit the Army launching vehicle i~ being carried 
out at the Jet Propulsion Laboratory, 

There has been a great deal of speculation of one sort 
or another as to what all of this satellite activity means. 
I think the first thing that we have to agree on is the 
signifirance of the Russian succws in getting these two 
obiectq up .  First of all. i t  probably implies that they 
were able to do this with two shots out of two. Of course, 
we don t  know this for sure. tint they stated ahead of 
time that there were two objects ready, and there are two 
up there We ran therefore conclude that the Russians 
are w ~ l l  arhance(1 in the technology of large rocked. 

Furthermore, I would conclude that the Russians are 
well advanced in the guidance of  large rockets. because 
if you are going to put up an object into an orbit. you 
don't just go up  there and throw it: you have to throw 
it in the right direction. And throwing in the right direc- 
tion r equ i r~ -  a verv precise guirlarire system. 

So. the Russians have obviously solved the problem 
of firing large rocket" and of  guiding large rockets. As 
far  as their weapon technology is concerned, they are 
well ahead of n*. hecauqe we hake not clemoris~rated any 
comparable cornpetenre in this country. 

I will also make the point that [his arcomplishinerii 
should dispel any remaining doubts in the minds of peo- 
ple in this country that the Russians are a bunch of 
peasants. The Russians have advanced technological and 
~vientific per-otin~l to draw upon for this kind of pro- 
gram arid there i -  no douht whatever about it. 

Could we have done any better? 

\$a'- fanrl i s )  rizpahlr of  meeting it- objective: to gel' iip 
at least one satellite iii the tG\ period whirti extpnd'- 
ttiroush 1958. 

(hi<- r a n  rpie-tion the tiisdorrl of  just letting the pro- 
gram amble along at this rate. and of conr-ie rule pan 
ask: Was it really ambling alor~g-or was it doing the 
best i t  could? K e  know that the Vangnard program has 
cost irii'~ea-ingiamoi!nf-s of rnnnej Ã ˆ  lime uent nil. 'so 
the total hind-: now authorized for the program are QOITIP 



-Ã§i(~-vde in gtattiup .-att*lJitt-3 up ?et. J [  uould aj)~vd.i ( 1 )  

mean that [lie urong decirion war niade oht-ii ilie pn) 
grani \\as staited. 

r 7 I his protfrani was ititrted with the (Jeci>iun to hulld 
a >pi-cidl Vi~riguard locket. The tcchnolofc,) of iatge 
rockel? is a complicated thing. but. of course. the - \ a ~ a l  
Heseaich Laboratory has had a lot of experience: it ha? 
built the \ iking. which is 4 succesr.fu1 jeseaich locket 
he i~r th ies? .  J think one n111.-t ask: h a ?  it right to ~ t d i i  

t w o  jeair- ago to l)uild what ttda erbe~~tial l \  a new iovket ! 
01 should one have gone to sotrle of the inilitaij p n ~ -  
giams and raid: I?  theie. anywhert- in the inilitaij pio 
gra~ri. a rocket or potential rocket which could be nred 
in thir situation? 

1 think OIK-  can also curlinlent tliat it ia p e t 1 1  oinioir  
tliat yen  feh people in this- couiiti J had a q  appreciation 
of the political s-igriilicance of i h t~  Rusfriaii satellite. 1 din 
t-ure that iliere were peopJt- \\}Jo ~ d i i t e d  tlie U.S. to have 
a satellite up there first. Oil the face of it. however, it 
does not appear that the people who die in a position to 
make decisiori~ had a red1 appm~iat inn  of (lie sigiiificartce 
of tlii? cicco~~~pli;-hmeiit. 

I think we h e  lo its.mf3.iriher that the projx~st~il b.S. 
satellite prograrn was nelei as aniljitious a? the Kusbian 
one. \\ib are talking about d satellite that ~ieighh 2fJ 
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pi)1111d-- n h j e  iiie H t ~ i a n s  hdd an inytiument i'uiuparl - 
ineiit ol mote thaii 1;iO pound-!. So. this incan> thdt the 
Ku>siiin rocktll wim li t\ ds used f 01 launcliing their batel- 
life aiu't otniun?lj he cot~ri(feiably larger (hdii dig- 
I ocket;- ht~hip pi o~ose i i  i oi the Vanguard. 01. foi that 
matter. for the A111ty s,itelllte progiam Â¥whic will like- 
\'i iw Idinit 11 a 20-~oiuid satellite. 

1 t >eenis to nitx t11~1t what we hale  sern in recent weeks 
in thi? couiitrj i? iathei a berry spectacle. There has been 

lot of cuticistri of the niibrile piogranis. of the inter- 
% m i c e  m a i n .  of the various political factors which 
haw df l t~ t (*d  it~chnical decii-ions Hut. are we getting out 
i f  the iiiebr. 01 ciita we getting into i t  even worse? 

'l'lieie ? t -~i i i r  to be ail unwillii~gi~ei's to face up to the 
ulnious fact that the JRussidii? are ahead of us. Let's 
diL111t ihi-. They urc ahead of us. 50 what do we do about 
it? \\lid[ hi- need is stlong leadership, good engineering. 
good ~~iaiidftt'mmt. U 4. die not arking for a lot of scien- 
tific bit'ak-tlnougli~. We ale asking for good management 
and guod eiigiueeringon l~iogranis which already exist 
and die r ioul)  coiriing to fiuition. b e  1i111st demand an 
end ni the pett) intei-b~ivice squdbbling which seems to 
be -till going on. dud dii end to the petty politics which. 
ewm now.  'till ? ~ ; i i s  to lie plaguing the entire missile 
program. 
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n neticist in the U 

AST AUGUST I had the opportunity, along with I, eight other Americans. to vibit the Soviet Union as 
a guest of the Academy of Sciences of the USSR. The 
occasion of this visit was a symporiuni on the origin of 
life, organized the Rubsian Academy. The meeting 
was sponsored b) the International Union of Biochem- 
istry, of which the American Society of Biological Chem- 
ists is a member organization. 

Perhaps related to the fact that our State Department 
is currently interested in furthering cultural exchanges 
with the Russians, the National Science Foundation 
granted a sum of money for the travel of American 
participants to the conference. After we a r r i ~ e d  in 
Mo;-COW we were guests of the Academy, with all of our 
expenses paid. Tlie Russians were most generous host?. 
and the friendlinehs of the Russian people was eMdent 
wherever we went. I spent 10 days t h e r e 7  days irk 
Moscou and 3 in Leningrad--and even the souienirs I 

by Norman H .  Horowitz 

bought and the long distance call I made LO my wife 
from Leningrad %ere paid for by the Academy. 

One leabon I was interested in going to the Soviet 
Union was to find out what I could about the hiatus of 
genetics there. Genetics is my special field oi interest, 
and genetics has been under fire in Russia for some time. 
Starting in the middle thirties'. there began a series of 
more or less officiallj bponsored attacks on the science 
of genetics. In particular. the chromosomal theory of 
hereditj. the backbone of genetics. was attacked. This 
theory is associated with the names of such men as Men- 
del. who made the first basic discoveries in genetics, 
and T. H. Morgan, who founded the biology department 
at Caltech. Morgan's students are still teaching a t  the 
lni-titute--Prof. Alfred H. Sturtelant. for example-so 
we hale  more than a casual interest in the fate of the 
chromosome theory. 

Genetic? wa? riiticized in  puhlic meeting;- in Russia 
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I the thirties as tw-iris a foreign "bourgeois" science, 
arid it was also criticized f o r  being "objectivfb." It- 
critics invented a sort of native kind of biology that 
had Marxian roots and  was "subjective." 

T h e  man who emerged as  the leader of this movement 
uaq one T. D. F~qenkr). an agriculturist who had made 
a reputation in practical farming. He knew little or 
nothing about the science of gmretics. This was revealed 
quite clearly io  his speeches and  in his writings. In 
place of what he termed "Western ger~e t icq .  he  recom- 
rnerided the adoption of "IVTich~~rir~isrr~..' Michurin was 
a well-known Russian plant breeder. like our  Burbank. 
who apparently held unscientific views about heredity. 

Michnririism. a< outlined by Ly-enko. is a forrri of 
Lamarrkism. Lamarck waq a French Liologict of the 
18th rentury who proposed as the underlying mechanism 
of evolution the theory that characteristics which the 
organismi arqnires i n  11s lifetirrie a r e  tranqmittefl dirertl! 
to its offspring. Vow. this is a plauci1)le view: if one 
wants to explain how evolution takes place. then this idea 
is aIrno-t the first one that springs to mind. It  is an 
appealing notion. it is simple, and at  one time it waq 
very reqpec-tahle. Darwin. for  example. was a Larnarck- 
ian. The only thing wrong with Lamarckism i s  that 
rin vonvincing evidence ha? ever been found in itq favor. 
Modern genetics provides no mechanism hv means of 
which the heredity of a plant o r  animal ran be chanprd 
i n  a n  adaptive or a directed wa! by 11-c= o r  d i s ~ ~ s e .  o r  
hv r-nide changes in  the environment. 

AS an pxarnple of the sort of evidence that Lj qenko 
put forward for  this idea, I can ( i t e  his clairri to have 
(hanged a species of wheat with 28 clirorr~osorne< into 
cine v.ith 12 chtorno'-orncs liy the -irnple evpecliertt nf 

planling it in the autumn in-tea^ of the &kiting. This. 
rewlt  is no unlikely as to irrirnediateh r a i v  doubts as 
to the p'enrjtic puritv of fJ\srnko's starting matt rial. 

ft i s  not ger ieral l~ realixed that a nurnher of careful  
i t i e r n p t ~  to rorifirrn T v~enho"-  rew11" h i e  l i t  en made 

in laboratories in W e-tern Europe and in 4rr1prir i i .  

Little o r  nothing has come of t h e v .  
The climax of the L>-enkoi-'t movement in the Soviet 

[^lion c'ame in I(J4R a t  a nieeting of the Lenin 4cademiy 
of Agricultural S c i e m e ~ .  where r~ver lk t )  made a ful l -  
scale attack o n  genetics-. The M(andelian po'-ition was 
defended hy  v a r i o u ~  Soviet p'er1etici'-t< (and  there were 
some very good ones i n  the Soviet Cnion I but Ly- 
senko then repealed that his Mew- had the approval of 
the Central (onimit tee of the (.orrirnitni~t f'artv--and 
this ended the meeting. 

The  qhor-king thing about this to Reqtern ~cient is t -  
was not so nmch the v i e ~ s  that Lv-enl.o e s p o i w d :  we 
have plenty of ignorance in  our  own countrv. and i t  is 
not hard to find people who ought to know better wp- 
lortin^; v icws which arc  qcien tifirall! tin-upportable. I 
have heard of teacher- of -ciertce in high school. fur 
example, who don't iicrept evolution. The -'hoeking thing 
was that L v ~ e n k o * ~  Mew was adopted a- the official 
point of vie% l i \  the p e r r ~ r r i e n t .  Eventually. appropri-  
a te  action was taken--cor~si'-tirig, arnong other thing" of 
the disrriiqsal of gerieticicts from their posts and the 
abolition of the t each inpof  p n e t i e s  in Russian schools. 

During the past year there have been suggeqtions in 
the press that Lyaenko has lost fa ior .  and  that genetics 
is coming hack in the [rSSR. F was interested in find- 
i n p o u t  whether o r  not this is tnie I can Â¥-ur u p  
rnv irnprehionq hv stivin? that the state of  pene~ics  in 
the Soviet [^rtion i- -'till not p o d .  although it is not so 
bad as  it was six or seven years ago. TJysenko is still 
(lirei-tor of the In-titute of (rerletic of the 4caderriy of 
Scierice-i i n  Moscow. The  ( h a i r  of genetics in  the Uni- 
veriitj  of Mo-cow i- 4 1 1  var-ant. On the other harid. the 
Ã § o i l v ~ r <  in I v e i i L o ' ~  irwtitutf3 ( 1  did not  meet L ~ q r r i k o  
hirrwlf I noii a f t e p i  the Lasir fact' of Mendelian genet- 
i c ~ .  and the1 u'e Mendelian terrr~inologv and  roricepts 
in their pappi- aiirl cliseu~siori-;. B u t  the! r l rm the exrep- 
tional i i n p o r t a r ~ e  of thew concepts: they believe that 

7 i n 1 1  / ) I ~ I / I ~  i pn i i h  in  tin 

inti I I I I I ~ ~ O I I ' ~ ~  < w p o ~ ~ f t t  i n  
llo-ii ov : I ' r 4  M. Hoik in  
of  1,ii gi . f ' n  / g ' i n r i .  pre \idi nt 

01 f!n I n t i  rnntmn/ri tiinn 
I /  Rir>< hcmi~tr  y: f f .  < . 1 in 
(do go/ hi\ f'i111 ut ( a l t ~ c h  
in I')..i7). d i r r r f ~ ~  of fhr 
111 + t i m e  o/ Plant P h i -  
dog?  o )  tin 1(admin 
Sinku. Shwgliai: and 
'Vurwon H u n w k .  f n i t w h  
p"f< 6 war t i f  hr'n/ti,"v~ . 



Campus- to-Career  Case Histor 

"I wanted a career ~ l ~ d t  offeieif w i i e ~ ) .  op- 
portunity and a chance to uoik with people," 
says Lewis William Post, C-E., Michigaii State, 
1950. "So I chose the telephone compciny. 

' M y  initial training-two fuJJ :ears of it- 
probed every phase of compdn-if operations and 
acquainted me with all of the j o h ~  in the Plant 
Department, where I was stai ting. 

bt.  Today, as Plant Engineer. I'm responsible 

for preventive maintenance of all field equip- 
ment, installation of new facilities for wire and 
cable, and I work 'nit11 architects and buildeis 
on telephone needs in new buildings. 

Lew Post's career is with Illinois Bell Telephone 
Company. Many interes ng career opportuni- 
ties exist in other Bell Telephone C 
Bell Telephone Laboratorit'$, TI ester 

and  Sandia Corporation. bur  placement officer 

can ghe you more  information about tlieni. 

"In IDJ area of Chicago tlieie ale 80.000 
telephones. home and business. More are be- 
inpi( ldcd e\ery (la). There'> expansion e$ e~ y- 
~ l i e i  e in tlie telephone Luaiiiess-dl1 aci 05s the 
counii y. To me. the future looks unlimited." 
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Although each o~~cressive chapter in 
the history of aircraft engine's has as- 
signed new and greater importance 

roblems of aerodynamics, 
perhaps the most significant de- 
velopments came with the dawn of 
the jet age. Today, aerodynamics 
is one of the primary factors in- 
fluencing design and performance of 
an aircraft powerplant. I t  follows, 
then, that Pratt & Whitney Aircraft 
- world's foremost designer and 
builder of aircraft engines - is as 
active in the broad field of aero- 
dynamics as any such company 
could be. 

Although the work is demanding, 
by its very nature it offers virtually 
unlimited opportunity for the aero- 
dynamicist at P & W A. He deals 
with airflow conditions in the en- 

gine inlet, compressor, burner t m -  
hine and afterburner From both the 
theoretical and applied viewpoints, 
he is engrossed in the piobiems of 
perfect, viscous and coniprfcasihle 
flow. Problems concerning boundary 
layers, diffusion, transonic flow, 
shock waves, jet and wake phenom- 
ena, airfoil theory, flutter and 
stall propagation - all must be at- 
tacked through profound theoretical 
and detailed experimental processes. 
Adding further to the challenge and 
complexity of these assignments at 
P & W A is this fact: the engines 
developed must ultimately perform 
in varieties of aircraft ranging from 
supersonic fighters to intercontinen- 
tal bombers and transports, func- 
tioning throughout a wide range of 
operational conditions for each type. 

oreover, since every aircraft is 
literally designed around a power- 
plant, the aerodynamicist must con- 
tinually project his thinking in such 
a way to anticipate the timely 
application of tomorrow's engines to 
tomorrow's airframes. At his service 
are one of industry's foremost com- 
puting laboratories and the finest 
experimental facilities. 

Aerodynamics, of course, is only 
one part of a broadly diversified en- 
gineering program at Pratt & Whit- 
ney Aircraft. That program - with 
other far-reaching activities in the 
fields of instrumentation, combus- 
tion, materials problems and me- 
chanical design - spells out a 
gratifying future for many of to- 
day's engineering students. 

dern electronic computers accelerate both the analy- Design of a multi-stage, axial-flow comprezscr Mounting a cororessor in a special high-altitude test 
and the solution of aerodynamic problems. Some of involves some of the most complex problems in chamber in P & W A's Willgoos Turbine Laboratory per- 

*se problems include studies of airplane performance the entire field of aerodynamics. The work of n i t s  study of a variety of performance problems t tz t  
ich permit evaluation of engine-to-airframe applications aerodynamicists ultimately determines those aspects may be encountered during later development stages. 

of blade and total rotor design that are crucial. 

- 

Pratt & Whitney Aircraft operates a World's foremost designer and builder of aircraft engines 
completely self-contained engineering fa- 
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida. For further in- 
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr. Division o f  United Aircraft Corporation 

F. W. Powers, Engineering Department. 



An American Geneticist in the USSR . . . continued 

there is much more to heredity in plants and  animal"- 
than is compassed by classical genetic theory, and  the1 
are  attempling to prate this. 

In  principle. one cannot object to this attitude; cer- 
tainlj  there a r e  large areas of uncertainty in our  knowl- 
edge of heredity phenomena, and  it  would be rash indeed 
to think that there a re  no surprises left in  this field. 

Some workers i n  Lysenko's institute a re  beginning to 
identify their findings with a phenomenon that has been 
recognized in bacteria since 1928--namely. genetic trans- 
formation. It is possible to change the heredity of certain 
bacteria in a dire-ted way h j  expos ing them to the nil- 
cleic acid obtained from bacteria of a different 'train 
Nucleic acid is the material that constitutes the genes; 
it  can be dissolved out of the bacterial cell by (herni-a1 
extraction. When intact bacterial cells of the same api-cic-s 
are  exposed to this material they can take it up and 
incorporate it into their own genptic makeup. In thi- wav. 
they come to resemble the donor strain in various heredi- 
tary "haracteristics. 

It is corlceivahle that eben in higher organi--rri-; i t  ma\ 

be possible to effect transformations. Several people, 
including some at  Caltech. have attempted to bring about 
transformations of highel animals by methods ar~alogous 
to that riescribed above. So fa r .  this has not hwn Qucces- 
f u l ;  the only wccesses have been in bacteria. But, in  
principle. we have no reason at  the present time to think 
that [his cannot be done if the right conditions a re  found. 
The Russians think they may have *iccornpli-sht~d trans- 
formation-; i n  LircR but these claims are  being made b v  
t t i p  Gain? group of pt oplt v~hri juct d f ~ w  y^ar'- ago vÃˆei 
rnaking non-t r ~ i o i l  '-taternent-' about genetire. For  thik 
reason, they will  have to be confirmed in other labora- 
tories before they a re  accepted. 

From genetics to atoms 

With regard to the ~ r ~ e t i r i - ' t - ;  w h o  lost their job- 
when Lysenko came to power. I learned that some of 
them are hack at bark in 1ahoratorie'- of radio-hiolom 
err- ina ably slinhitig tlir o-t rieti~ ( f f f  d= of hirdi-etierm 
radiations. I zot the imprea--inn that tht -e wuetic i-tb 
art- u elfome to n o r l  in t i t i c  !ear rr-wurr 11 l:thr>i ntnrlp.: 
T h n  rlo not w o r k  in  flip hi - i t i tu t t -  r i f  G t ~ r ~ e t i ~  2 [h i fnr  

~una te lv .  none of tho-;! I vvoulri liint Hkf d to .ri nr 

i n  M o s c o ~  at thi- tirnp of the rorifer~riiv. 
It thus appears  possible that genetics may be able  to 

gain a foothold in the Soviet [Inion azaiti Thic will 
require  the re-iurnption of  tpathinc of  rriorlern pi. neticq 
in  the univeisitie'. even more than il require-? the resurrip- 
tion of research. Soviet biology is iilrpady so far behind 
in this  respect that  i t  will be rliffiriilt for it to catch up. 

An amusing incident that occurred at  the meeting 
i t  a- the a r r i t a l  of a (;ihlqrarri horn India. M hir h said, 
"This  is  to irlforrn )on that living rnattet hd-; just been 
-y~t l~~s i70c l  in o in  Iat)or,'it(>~ 3 . !'Â¥~,: 1. i-hi'-- for t in  -nt 

e - ; s  of the 'i! rnpo4iini.'. 

Everybody in the audience realized that this was a 
joke evrept the newspaper reporters. One of the news 
service men cent the story out. and  it was published in 
the United States. The  next day, all of the other Ameri- 
can reporters in  Moscow were being chewed out by their 
editors for not having sent the story. 

On later occasion* I had a chance to  talk to these 
reporters. and 1 was astonished to discover that none 
of thn-ie F met spoke Russian. One of the important 
impression-- [ gained on this trip i ?  that the Russian' 
h a i e  a tremendous advantage over us;  they know our  
a n g u a s e ,  but u e  do t i t  know theirs. Vost of the Russian 
scientist-; at the rneetirig spoke English fluently, and read 
Engli-sh scientific papers with ease. Even the children 
on the street in Mo~cow and Leningrad often speak Eng- 
lish f i u e n t l ~ .  Thev learn it in school, starting in  the 
fifth grade. and by the time they a r e  IS o r  14 years 
old niany of them speak English very well. Not only 
do we not teach Russian very much in this country, 
hut e ien  the reporters we send to Russia apparently 
get the news through translators. 

Our friends in Russia 

'rhe night before I left Leningrad I herit outside the 
hotel, and there were a fev> boys waiting around on the 
i d e n a l L  One of their stepped up and asked. "Do you 
speak English?" "Ye"-;," I said, "I certainly do." I t  
turner) out that he %as  1'; years old. wa? studying Eng- 
lish in  school, and had heard there were foreigners in 
touri. He nar~tf-cl to know what I was doing in the 
' k \ i e t  I nion :itid Ã § h e r  1 came from. 

1 happened to h a ~ e  a folder of pictures of Pasadena 
I my p d e t  that f had bought a t  the Los Angeles air- 
port just lipforc lea) ing. F took it out and showed him 
uha t  Pasadena lookcd like. BI this time a number of 
lien-; had gattiered around arid he c-irculated through 
the (rov>cl and -shored them the picture-^ of Pasadena. 

When lie came back and handed me the folder I told 
him he could keen it. He put it inside hi-; shirt and 
a i d  I \'i iint to a i \ t  t im a c oil1 " I thought he u a s  
t ra ins '  I,, Â¡h me rnom~r Lei an'e I had  di-irrnered that 
J 011 mii out-gift a fiu + ~ : I I I  : i f  you give him sorr~ethirig. 
h i  i r~ i i~~c l ia tc l 'v  c h r *  \ ( i l l  -OIW t h i n g  tiiick 1 ~ t a r l ~ d  to 

i t  FII-c  hut n r i i  of tbt inti i tin ti I -  ranw up and said. 
' ' > o n  ought to take that: i t  i'- a n  int(re--tirig" coin." So T 
did;  i t  w a -  J SO-Loperk pifee that hasn't been minted 
for some time. 

The ne\t d a \  I ua-i le ,Ã ins" fo r  the airport to go to 
He]'-inki. The (tab wa- late. and I was dashing out o f  
the hotel when one of the Loys from the night before 
-;tppped I I ( I  to me and handed IIIP a postcard. T didn't get 
a c-hance to look a t  it until F sot  into the taxi. It was. a 
flsn->er\ -lookins K11-i-ian s r e c t i n p c a r d  F turried it o v ~ r  
to see what Via- owl the nthpr < i c ! ( x .  ~ n d  he had ftritten a 
~nc-~isi s ~ i  it in LnaH-h. I t  -aid. \W OCR FRIFNTI- 
SFf fP IJK0SPr- i: ' 



IF y o u  s h o w  p o t e n t i a l  f o r  Union Carbide's engineers and scientists are 
success  i n  your f i e ld  among the best in i n d u s t r y ~ a n d  we need top 

engineering and science graduates to move 
up with them as Union Carbide expands. 

IF you ' re  a n x i o u s  t o  i n -  Nuclear energy, extremes of heat, cold, pres- 
c rease  y o u r  sk i l l s  a n d  sure, and vacuum-Union Carbide people 
knowledge  work with these basic tools over the entire 

scale of the physical sciences. 

IF y o u  c a n  co -opera te  Union Carbide people extend the frontiers 
w i t h  o t h e r s  t o  g e t  a j o b  of science through teamwork-yet, since 
d o n e  technical teams are small, you can achieve 

individual recognition early in your career. 

IF y o u  w a n t  t o  d o  wha t ' s  Union Carbide people like their work, and 
expec ted  o f  y o u  - a n d  consistently do more than is expected of them. 
m o r e  They develop new products a t  the rate of two 

a month-and the rate is accelerating. 

ENGINEERS-SCIENTISTS 

Do you fit the hill? If so, we'd like to hear from J ou. There's a place for 
you a t  Union Carbide, helping to shape the future in alloys, carbons, 
chemicals, gases, plastics, or nuclear energy. 

We have important openings for liberal arts and business school graduates 
as well. 

Representatives of Dhisions of Union Carbide Corporation, listed at  
right, will be interviewing on many campuses. Check your placement 
director, or write to the Division representative. For general information, 
write to V. 0. Davis, 30 East 42nd St., New York 17, N. Y. 

BAKELITE COMPANY Plastics arid resins, includ- 
ing polyethylene, epoxy, fluorothene, vinyl, silicone, 
phenolic, and polystyrene. J .  C. Older, River Road, 
Bound Brook, N. J. 

ELECTRO METALLURGICAL COMPANY Over 
100 ferro-alloys and alloying metals; titanium, calcium 
carbide, acetylene. C. R. Keeney, 137--47th St., 
Niagara Falls, N. Y. 

HAYMES STElLlTE COMPANY Special alloys 
and hard facing materials to resist heat, abrasion and 
corrosion; cast and wiought. L E. Denny, 725 South 
Lmdsay Street, Kokomo, Ind. 

LINDE COMPANY Industrial gases, rnetaiwork- 
ing and treating equipment, synthetic gems, molecular 
sieve adsorbents. P. 1. Emch, 30 East 42nd Street, 
New York 17, N. Y. 

NATIONAL CARBON COMPANY Industrldl 
carbon and graphite products. PRESTONE automotive 
products, EVEREADY flashlights and batteries. S. W. 
Orne, P 0. Box 6087, Cleveland, Ohio. 

SIHCONES DIVISION Silicones for electrical 
insulation, release agents, water repellents, etc.; 
silicone rubber. P. I. Emch, 30 East 42nd Street, New 
York 17, N. Y. 

UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers from 
natural gas, petroleum and coal. W. C. Heidenreich, 
30 East 42nd St., New York 17, N. Y. 

U N I O N  C A R B I D E  I N T E R N A T I O N A L  
COMPANY Markets UNION CARBIDE products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 

UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at Oak 
Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, P. 0. 
Box "P", Oak Ridge, Tenn. 

VISIONS COMPANY Pioneer in packaging- 
a leading producer of synthetic food casings and poly- 
ethylene film. Dr. A. L Strand, 6733 West 65th Street, 
Chicago, Ill. 

GENERAL OFFICES- NEW YORK Account- 
ing, Electronic Data Processing, Operations Research, 
Industrial Engineering, Purchasing E. R. Brown, 
30 East 42nd Street, New York 17, N. Y. 
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I IMPORTANT DEVELOPMENTS AT JPL 

The Jet Propulsion Labora- 
tory is a stable research unit 
development center located 
north o f  Pasadena in the  
foothills of  the San Gabriel 
mountains. Covering an SO 
acre area and employing 
2000 people, it is close to  
attractive residential areas. 

T h e  Laboratory is staffed by 
the California Institute o f  
Technology and develops its 
many projects in basic re -  
search under contract with 
the U.S. Government. 

Opportunities open to quali- 
fed  engineers o f  U.R. citizen- 
ship. Inquiries now intited. 

JOB OPPORTUNITIES -......,.....*......... a,,*. 

IN THESE FIELDS NOW 

In  the development of guided missile 
systems, the Jet Propulsion Laboratory 
maintains a complete and broad respon- 
sibility. From the earliest conception to 
production engineering-from research 
and development in electronics, guidance, 
aerodynamics, structures and propulsion, 
through field testing problems and actual 
troop use, full technical responsibility rests 
with JPL engineers and scientists. 

The Laboratory is not only responsible for 
the missile system itself, including guid- 
ance. propulsion and airframe, but for all 
ground handling equipment necessary to 
insure a complete tactical weapons system. 

One outstanding product of this type of 
systems responsibility is the "Corporal," 
a highly accurate surface-to-surface ballis- 
tic missile. This weapon, developed by JPL, 
and now in production elsewhere, can be 
found "on active service" wherever needed 
in  the American defense pattern. 

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor- 
tun i ty  provided for  original research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important  positions open for 
qualified applicants for such interesting 
and challenging activities. 

%. SYSTEMS ANALYSIS * INERTIAL GUIDANCE COMPUTER EQUIPMENT 

...*.**-. INSTRUMENTATION * TELEMETERING * FLUID MECHANICS 
HEAT TRANSFER * AERODYNAMICS APPLIED PHYSICS * PROPELLANTS 

MATERIALS RESEARCH 

b * 

A D I V I S I O N  O F  C A L I F O R N I A  I N S T I T U T E  O F  TECHNOLOGY 

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



The michine d i  right does a 
job i h . i t  dyndmi ic  u s e d  to. 

eighing 1 7 %  tons, it's the 
world's biggesi ripper In  de- 
signing t h i ~  monster,  engi- 
neers faced ii load problem. 
T h e  axles of the  steel drum 
wheels had to take tremendous 
shock loads as  t he  machine  
ripped file foot furrows in solid 
rock strata. And they had to 
take the heavy radial and thrust 
loads of cross-country travel. 
To handle all the loads, the 
engineers mounted the wheels 
o n  Timkenm tapered  ro l l e r  
bearings. 

:e a Timken bearing in half and see why it takes shock loads 

case carburize Timken bearing races and rollers to make - 

them hard on the outside to resist wear, tough on the inside to 
resist shock. And the taper lets Timken bearings take radial and 
thrust loads in any combination. 

Want to learn more about Company calls Better-ness. If you'd like 
job opportunities? to know more about Better-ness and 

what it can mean to you, write for: 
Timken bearings make better machines. . e ~ e n e r - n e s s  and  your career at the 
Better machines enrich our lives, give Timken Company". The Timken Roller 
us more spare time. It's what the Timken Bearing Company, Canton 6, Ohio. 

TAPERED 
ROLLER BEARINGS 

< 
NOT JUST A BALL 0 NOT JUST A ROLLER (ED THE TIMKEN TAPERED ROLLER 0=1 BEARING TAXES RADIAL @ AND THRUST -@*- LOADS O i l  ANY COMMNATION 

t 
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Health Center 

( YJ rJ c n . 5  Archibald > oi in f lea l th  (.enter has it-' 
offic ial opening on Dert~rnber 15. Located at 12.59 4 r d m  
Hoad. the iWlO.OOO unit i* : id ia (~ t i t  t o  Touriianierit Park. 
and jii-t south of Arderi House. the nsidcr~cfb of the 
Master of Student Houses. 

'HIP '1'-shaped buildirlgi1'- re-idential in character to 
11lerid in with the Â¥-iirroundiri architecture. One 'section 
coritain- t u o  f o n r - h ~ d  ward's and tvio iwilation wards: 
anothel qection contains two doctor-' ofFict-. a psy chia- 
triqt's office. three treatin~~rlt room-, and x-ray. phy-io- 
therapy an0  waiting roornc. There i-' also a convalescent 
room. a loi i r ip  and a kitchen. 

Named in honor of the late 4rrhibald Young. Pa'sa- 
(lens attorney and philanthropi'it. the ne', huildiris is a 

gift from Mfs. b ~ L I ~ I E .  

Honors and Awards 

(,oinntittee. Headed by I. I .  Rahi. profe-iqor of p h y i c ~  
at Columbia IJniversity. the corrnriittee has now been 
rnoicd from the Office of Defense Mobilization to the 
White Hoiise in order  to hring it into a rloser working 
relation-hip with the Piesiclent and  .lame-. R. killiari. Jr. ,  
hi- ncvtly-appoinied special assistant for -cience and 
technolog!. 

Be-ide' Dr. Rarher, the 17-rriati ro rnr r~ i t t f~  a l w  in -  
- ' l C S .  eludes H. P. Roliertson. (,alterti profewor of p h ~ . "  

H ~ V E R  J. S ~ E W A R T ,  professor of aeronautic-. i <  OIIP 

of tivo scientific consultants appointed by the Senate 
Preparedness Suhronirnittfvb for  its invc-;tigation of the 
U.S. missile and satellite program<. The se ror~d  con- 
wltant .  William Houston. a former Gaiter-h professor. 
is pre-idf-nt of Rice In'-titute in Texas. 

B 1rJ TIM H. ['K RFRING.  dirf'ctor of (Aaltec-h'k Je t  Pro-  
pulsion Laboratory, received the Jarne-i H. Wyld Me- 
niorial Award for  oiit-tanding application of rocket 
pouer  at  the American Rocket S o c i r t c  annual meeting 

1 ANNEALED 1 1 
COPPER VC COLORED JUTE TAPE IMPERVIOUS 

I 
INTERLOCKING 

CONDUCTOR TAPES FILLERS SHEATH ARMOR 

This construction of Power Cable provides speed and econom 

stallation indoors as well as outdoors as it can be attached to building 

surfaces or run in trays or racks, or hung from steel supporting cables 

between buildings. 

3 6 ENGINEERING AND SCIENCE 



WORLD'S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds-cuts costs by millions! 

In almost the twinkling of a n  eye, electronics 
handles calculations that would take any periion 
dajh of woik. 

The newest - and largest - electronic "brain" 
(more accurately, electronic data processing sys- 
tern ) is Bizmac, developed by RCA. 

13izin;ic is rluickly 1)ecomiiig one of the most 
powerful allies of business and iiidustr~. It "reada," 
sort;), catalogs. a~~aljzeii, ralct~l~itcs, fo~ecasts-re- 
duces month;) of paper work to iiecondii-cut5 cohtii 
b) 1l"ilh'~115! 

For insurance companies, Bizinac can keep its 
finger on inillions of facts diiily. It can help depart- 

merit stores k t ~ p  split-second inventory control. 
And for the U. S. Arniy, it keeps track of literally 
Jnttions of ordnance paits all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all BCA products 
a i d  services-to help make life t u l k r ,  easier, safer 
through "Electronics for Living." TMKO) IB 

WHERE TO, MR. ENGINEER? RCA offers careers in re- 
5e~rcli.  ilevelopmc'nt, design, and manufacturing for engi- 
i w r s  wt11 B.uLrlor or .uiv.inced degrees in E. E , M. E. or 
Ph! a i c i .  Fin- i ull info1111.i tioii, write; t o :  Air. 'Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
C:arnden 2, N. J. 

RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 0 
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STUDENT LIFE 

Isian fi iniaded the campus in 
mid-October and laid the 'itudf'nf 
body I O U .  i t  the left,  a typical 
scene in the ~ u d ~ n t  houses. re- 
rord/~</ a' the height of the plague 
hi, a dating 5ti idrnf  photograpln~r. 

7 he I'ajamarino, a Lal- 
tech t r a d i t i o n  that was 
abandoned in 1953 came 
back this year in all it.' 
old-fashioned glory, re 
filete with pajamas. pa- 
rrdir~g. h o n f i n ,  s o n g -  
queens and yells. 

FIRST T 

Some "pictoria,l 

highlights 



Coach L a h c h i ~ i e  is carried a w a y  

as W t e c l i  b r u t s  Offidei l ia l  (27- 
14)  far tin- f i s t  time sincr l W 6 .  



Difference betwpen ordinary magnetic Iron (left) and Cubex (right) Is diagramn-ied o n  glasÃ§ oanel by 
Dr. Qfcoi ga W. Wiener, who heads up research on soft magnetic materials at Westinghoi-ad kebearch 

Westinghouse scientist" have climaxed an intensive Cubex is the result of continuous programs of research 
search that  promises significant improvements in and development since the 1920's. 
electrical equipment performance and operating costs. This work on magnetism is only one of the many 
With this new alloy, Cubes," metal crystals are aligned inkresting jobs engineers and scientists at, Westing- 
in ice-cube fashion So that magnetism flows readily in house are engaged in all the time. Other fields include 
four directions instead of two . . . actually turns corners 
with marked1 y less resistance. ATOMIC POWER SEMICONDUCTORS 

Now in the development stage, i t  will bring such AUTOMATION ELECTRONICS 

important benefits as better performance, higher effi- JET-AGE METALS LARGE POWER EQUIPMENT 
ciency and smaller size to users of motors, transformers, 
and other electrical at'naratus. CHEMISTRY GUIDED MISSILE CONTROLS 



Laboratories. Dr. Wiener got his E.S. in 1943 from University of Wisconsin. In 1953 he earned his Ph.0. at  

University of Pittsburgh while working at Westinghouse and studying on tuition-free Graduate Study Program. 

nted alloy 
For more information on Westinghouse research in 

the field of magnetism, or information on job oppor- 
tunities, write to Mr. J. H. Savage, Westinghouse 
Electric Corporation, P.O. Box 2278, Pittsburgh 30, Pa. 

Westin ouse 
Cuba-orientation of crystals in Cubex is revealed by "etch 
f "  in this photomicrograph. Cubex is a ~ i l i c ~ f l ' t i ' t ~ ~ !  

alloy, Ã§asll rnagn~tlz~d in tour cllrsctions instea 



Howard B. Lewis 

H O W A R D  F!. LEWIS. one of the Institute"- rno-t active 
ali~rririi. [lied of a heart attack at hi- borne on Lido l-ile 
on November 2%. He was 57  year'- old. 

Howaid J,ewi- became a member of ttw Hoard of 
Director- of  the Uiir~ir~i \*ociatiori in 1910. '['he sarrie 
year he was appointed chairman of the 4lurnni Fund 
Sindy Gornrriittee. and in 1947 he played the leading 
part in launching the Caltech 'Murrini Fund. [rider hi'- 
guidance the f u n d  orgar~imtion g m e  Caltec-ti it- Alumni 
Swimming Pool in IQSCl and by 1957 had endowed Coin 
1-yea! Alumni Scholarships. He wa- elected vice l,n'-i- 
derit of the -Mumni 4--ociation in 1917-18. and pre-i- 
ileri~ in IQt%-t9 .  He became chairman of the Alumni 
 mid (.oiir~cil in 1(455. a po-ition tie held at  the time ol 
h i -  death. 

He waq a loval tritwd of the lri-titiitt~ and had heen 
a rnemhci ot the ( alifornia Institute A-- :Ãˆ iate- Â¥-inr 
Ioi7. Vfri. I.ewi- i -  al-o an dq-ociate. He was a ( o n -  
~ r i h ~ i t o i  lo the Lalterh hailiny (.luh and to tht (.linton 
Judy  Fund. He al,o c-tabliqhecl the John ( . Lec>i< Me 
inorial Fund for hi- older tirother. 

Htn, a id  Lewi- \I a <  tiorti i t i  Hher-ide. (.alifor riia. or! 

l l i r i l  I!;. 1900. He entered (a l t ech  i t1  I Q l O  uhen i t  \va- 

. I Throop ( ollew of Technologi and t c r e i ~  ed hi" HS 
t i  IQ'2.i. f i r  got hi- V I F  (legit-e at ornell [ niter-itv the 
t o l l o w i i ~ p e a r .  ihen - I K  nt a vcar a' a t (  a(he;  of ptn'ic- 
i the Uiver-id(. (a l i foinia .  High School. 111 lQ25 11 
u t ~ ~ l  to nork a- an fiperirrlrntal (ng ine i r  at the Hua;he-- 
Fool Conipanv. and  i r i  1920 became manager of the 
Hiifhe. I)P\ t-loprnpnt ( orupart!& d i d  gf tirral rn.inager 
and awi-stant to ihe president of Multicolor. Ltd. ( a  lah 
oratory which prore-wd motion picture film I .  

In 1931 he joined the Thompson Manufacturing Corn- 
pariy as chief ( ripitici i ttu 11. fioni 1032 to 19 $8. worked 
as an independent ~ o r ~ s i i l t i n g  engineer. He wis  piesi- 
dent of 1111 Pioduft  Scr^Kt ( omparn fiorn lO'S8 to 1910. 
S i r ~ c : ~  19 11 t ~ r  had been :I parlnpr i r i  [lit Lfbv> i 4 , a r - o i ;  

Company of Los Ar~e 'e le~ .  ti hich is a conwltir1s ~ n e i r ~ e e r -  
itia; f -rrn .  

1949 lip nil'- elw ted a nit-mhi r of th( ( al t ich ( h a p -  
ter of Tan Rpta Pi lit~ran-e of hi- oiitctanrlir~a; achieve- 
rnent i t i  engineering 4111~ grraduatiort. Fie wa-. a cori- 
s~ i l t an t  to tlie Ser re tan  of the Nav! in  l(jS;. and al-o 

server! on the Nav y"- Plant Region. Hoard. 
Howard Lewis had for many ypar-; tieen active in 

yachting rircles. He had been Staff ( ommodore of the 
Lido I-le Yacht ( luh. <( ( , re tan  of the Soiitht>rr~ ( ali, 
fo rma jachtirig 4 w ~ i i i t i o r 1 .  a n d  a r l i rutor  of  the Nev-  

port ()(earl Sailing 4-w)riation. 
He-side- hi- niclnv, Finnard Leni- lettie- i h r w  -'or15 

John. Howard. Jr.. who was eiacluated from (,attech 
in 19 18. and Kif~harcl and 5 grandchildren. 

hi (I tribute to Howard Lewis. President DuRridge 
. . 

*aid. ' Hi* iiaa-ino: I <  a s t~ inn ing  hlow to hi'- friendi and 
to ( al teih.  Hi- devotion to the welfare of the In-titute 
ha- endeartd him to the faculti  and adrriiriistratiori. Hi'- 
o u n - e l .  rri(oiiragerriet;t :{rid friendship w i l l  he -orel\ 
mi-ed." 

Dinner-Dance 

T I I F  '-\vw \i \ i t  uvr I ) ~ M v P : R - ~ ) \ Y ( E  will be held 
thi- year at  the (,andlewood Loiintry (.luh at  1 &000 Tele- 
graph Head in G hittier on Saturday. February 22. T h i *  
i at1 op[ioitiiriitt to i e l a ~  i r i  intimate nightcluh siirrounti- 
ins- v~hile  dining or (tntiirig with friend- over cocktail,. 
\ O I I  can take a '-pin on the dance floor both during din- 
ner and after. Notice- w i l l  he in the mail late in January 

~o he - m e  to w e  this date for a gala  evening. 

Jerry Geisler 

JLHFU CRISLFR. who 
via-- the riefen-ie attorney in 
the White Flame rnurdf r 
( i l 9 ( \  the F'antagc>- rase. the 
I rrol FIvrin caw. and rnanv 
other out-'tandina; trials. will 
he the -peaker at the ~ I U I T I -  
t i i  Dinner Meetirigtto be held 
at th( Rodger Y O I K I ~  4ucli- 
toriurr~ in Los 4ngele-' or; 
Januai y 16. Mr. GeisleFs 
talk-"The Chain of Life as  
Forged 11% Fiitt" - w i l l  lie 

based on a full storehouse of colorful stories about 
f i ~ m o ~ i - ;  trial4 i n  v>hi(h hp ha'- h e n  invol\ed. Vfr. (;pi-- 
PI- ' -  r'ai(=er ~ i r i < ~  his orarliiation fropi t h ~  Uriker-its 
ot 'hiithern California Law School, and his eailier acso- 
elation with Earl  Raser-.  well known criminal lawyer. 
has hetw one of di~tirtrtiori H e  h;n heen rhairrnari of 
the California Stale Horse Racing Board, chairman of 
the California State Athletic Commission and  a govet noi 
of th" State Bar of California. 

Dirmi r tiill be served at 7 p.m.. preceded t i y  (ocktail-; 
at 0 p.m. Re-enation'- should he made with the Alumni 
Office as  soon as  notices a re  received. The Program 
Committee f i r  rnly tielieie-; that thr  alumni, their wivw 
and que-st' i Ã ˆ i l  enjo\ thiq outstanding afli3ir so mark 
flip ddtts: Ja rna i  i 16 

- Dmiuld I ) .  Von. (^h/?/r f I l ( I I 1  
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BURDENSOME 

There are  no "dead end" jobs at Douglas. As part  
of a crack engineering team, you'll be encouraged to use 
your full talents. Important assignments will give you 
the opportunity for greater accomplishments 
and the kind of future you want. Wherever you choose 

o0 
to locate - in California or  across the nation - 
Douglas has a top assignment for you. 

F I R S T  IN AVIATION 
For important career opportunities in your field, write: 

C. C.  LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 6101-F 
SANTA MONICA, CALIFORNIA 



Lawrence G .  Maeihtlrn is now fir-t \ i f f  

president of the Square D Company in 
Los Angeles. manufacturers of f-le( trical 
distribution and control equipment. Form- 
erly western division manager, Larry has 
been with the company since 1926. 

David Z. Gardner, J r .  diqi=ion engirirf I 
with the Santa Ft Railway for the pa-'t .'i0 
years, died on OitoLer 13 at  his horrie i n  
San Gabriel, California. 

193 1 
George E. Liedholm i- now h ~ ; u l  of the 

oil process enpiuf~ering department of the 
Shell Development fornpanv's Erricri~ ill? 
Rcsearrh Center. deorge has been with 
Shell since 1933. 

Guy W'addington, PhD. fo t r r~er l~  hit11 
the Bureau of Mines PC troleiirn Ewerirncnt 
Station at Bartleaxille, Oklahoma. i c  now 
director of the Office of ( ritic al Tahit in 
the National Academy of Sn'enrcc --Nation- 
I Research Council DitiqiOrl of C'herni-itrv 
arid Chemical Technology in Wa~hington,  
n r. 

1933 
Robert B. Gros'iman is now chief Â¥- . i l f  

engineer of the industrial division of the 
Pacific Scientific Company in Bell Gaid- 
e n s  California. He was formerly director of 
sales for the Holly 'Vtanufarturirig corn- 
party in  Pasadena 'The G r o ~ m a n = ,  w ho 
live i n  La Cauai ia h,iiti a n  18 t e i r  i11il 

son. 

Ernest H. Lyons, Jr., MS, recently join- 
1 K ith Robert l Coolev. PhD 12. and 
o ~ h e r s  to form the Propellex Chemical 
C orporation in Edwar(1ville tllinoi-: Thf 
company makes propellants, e-qlo-iivt'-i 
rorkct fuels, cartridge artuatwl ( ! r \ i r~-  and 

aser  of the logictic planning rl~p.ii-~rrient 
of the guided m i ~ i l e s  ranat division o f  
Pan "inierican kin>-aye at Patrirl. \'ir 
Force Base in  Florida. 

William S. Everett is presirlent imc! 
chief engineer of a newly-formed company, 
Pulsation Controls Corporation in 'kr1t.i 
1'anla, (-<alifornia. The new rompism  ill 
r~i:iri~ifar turp and market -tinder l i ( (  nw 
from Rill'^ consulting film. Fun-tt  find 

E ~ e r e t t ,  Engineprs - a rornplett~ line of 

Everett p11l.w traps, industrial mutes, shork 
traps, vibration absorbers, and dynamic 
ratio controllers. 

1935 
Daniel H. Miller is now western dixision 

manager of the Square D Company in Los 
knge\~s. Dan has been with the  rompiiriy 
since 19.35. and served as northwest region- 
al rnar1:lgt.i for the past 5 years in the 
Q ~ u t t l f  

1937 
Cf nrgi  1 o d i o  Tsuhota. M'-l 38, chief of 

the motel -( ar, designing set tion of the 
f rigineering [If partrncnt of the Nagoya En- 
gineering Works in Tapan, visited Caltech 
rcctntiv on hiÂ %;I! to Europe. where he is 
-'t~i(lying the -small autnrnohilf industry. 

1 henii( al ensir~eerinp department at  North- 
Â ¥ A ? * P T  Viw>fiqi\\ i n  E~in'.ton. Winois. H e  
naq foirrierly a merrib(~r of the faculty and 
:I-~ictant to the dir t(  tor of the engineerin'; 
fiperimt ntal +tation at Piirr!ue University 
in  J a f c ~ ~ e t t r ,  Indiana. 

1939 
V nJf i  r H .  \ f ink MS '40, prof!-wor of 

geopln-ir- at the Srri[ipt In~t i tu te  of 

Orcariography in La Jolla. served as a 
piic-t if rtiirer at the National tiutonomous 
L'nixtr-it? of Mexico in M e ~ i f o  City in 
Oc toht r. 

1941 
l i d  R ( , r e ~ n ,  MS, is now a pliysit-ist 

r b  the thtwrrti( ,il division of tht Lo1- Ala 
r n o ~  Sf it ntifir Laboratory in New Mcviro. 
H< 3 '1- formerly profe~sor of physifs at 
Florida State University. The Greens have 
four rhildren. 

Cur01  A .  ^!do ha^ hefri iiromoted tit 
research associate in thf research dixi~ion 
of the Dii f o u l  < o ~ i p a n y ' ~  fabri( and 
finishes (Ifpiirtrnent nt thc e ~ ~ r i n r i t n t a l  
-tatinn in Wilmilistnn Delaware. He i1:w 
been with the company since 1945. 

1942 
T?Ãˆ? r t  1 l"mln. PiiD ;- n w  pirqiAnt 

nf thr Propi'llei, f h ~ r r t i f ~ l  (-orpwa!ion 5n 
Edwardsville, Illinois. The' firm develops 

I i f  tiire- prqpflllants, cxplosi~es 

1 Q43 
Peter Dehlinger, MS, Ph1)'50, is now 

profexor of g~ophy-sics at Texas A. & M 
c0llf:a'f:. 

1944 
Cwnf liu5 Streiinh, who h.i< heen at the 

University of Liverpool as a research fel- 
low, i s  now assistant professor of chemistry 
at  the University of Arizona. 

Floyd IT. Preston rwivec l  his Phi) in 
~etroleiirn and r~a tur~ i l  gas engineering 
from Prnri-vhdni:i '%'it< P i ~ i ~ r r - i t }  thi- 
'-urr~rnf r 

CONTINUED O N  PAGE 48 

Why Vought Projects 
Brinsr Out The Best 
~n An Engineer 

At Vought, the engineer doesn't often 
fotge t past assign-twtte. Eke dl. big 
events, they leave vivid memories. 
And it's no wonder. 

For here the engineer contributes to 
history-making projects - among 
them the record-breaking Crusader 
fighter; the Regulus I1 missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

elec ti orzics design and manufacture 
inertial riavigatiatt. 

in\ eftigation of advanced propulsion 
metlw(h 

Much 5 configurations 

Vought's excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 

Vv'oirtd you like to know what men 
w i t h  \ n n r  training are doing a t  
Vought . . . what you can expect of :i 

Votight career? 

For lull information see our repre- 
sentative during his next campus visit. *^* 

Or write directly to: 
-----------*----*-------- 

C. A. Besio 
Supervisor, Engineering Personnel 

Dent. CM-3 -------------------------- 
o m -  -- 

Ã ‡ s " f t  A fT 
P o r n d r a b  a e 
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ONE OF A SERIES 

Who Test- Hopped Equations 
There'd never been a fighter that could barrel at 

more than 1,000 mph one minute and land on a carrier 
the next. And, as a result, there was unusually keen ad- 
vance interest in the flying qualities of the airplane 
proposed by Chance Vought. 

Jim Madden was more than curious. As an aero- 
dynamic design specialist, he would help develop the 
Crusader's handling qualities. His job began with wind 
tunnel tests. 

Jim converted tunnel information into a graphic 
picture of static and dynamic forces affecting Crusader 
stability. He used analog computers and equations of 
motion to predict the build-up of forces during maneu- 
vers. Hinge moments, loads, and required rates of con- 
trol motion were determined and released to Servo- 
mechanism and Product Design groups. Soon the 
Crusader's stabilization and power control packages 
began to take shape. 

Jim's part in the project could have ended right 
there. But Vought's control system simulator helped him 
proceed to some thoroughgoing conclusions. 

It duplicated the complete rod system and all servo- 
mechanisms that would control the speedy new fighter. 
Jn the simulator's cockpit, high above the Structures 

Lab floor, Jim previewed control responses that test 
pilots later would experience. Airplane responses to 
Jim's rudder kicks and aileron movements were re- 
corded on analog computers. Any inability of the  
control system to position the aircraft during flight was 
easier to spot . . . and, with test and design engineers 
on hand . . . easier to correct. 

"It was like a big schematic - only better," says 
Jim of the simulator. 

"It gave me a chance to work with the whole 
system. 

"And actually watching aircraft responses to the 
controls gave me a feeling for how fast they happen." 

Another thing that moved fast was Crusader devel- 
opment. Vought's simulator and other facilities detected 
problems before they compounded. The fighter reached 
operational readiness in record time. 

Research, design and test facilities OF MiLXTAftp 
at Chance Vought allow the 

e n  do a h o g  job in f 4oth ] 
advanced problem areas.. . 

assure high reliability in Vought- %ANNIVERSARY 
developed weapon systems. '917 TO 195'1 * 
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Carpers in research are heirie offered to many techni- 

In McGregor, Texas, Phillips Rocket Fuels Division 
operates Air Force Plant 66-an important in- 
stallation with up-to-date facilities for develo~- 

Other  fine opportunities for technic a1 graduates a re  
available in i hc i a i  ioii-; Phillip- plants rnariufacturiiig 
snrh  ~ti\er'-ified piodiic 1- a- git~clint-. inri~oi oil. i l l [ ) -  

bpr. pr>l l fkt t~~ lent- n in -^ t ic~  i,iihnii hl.ir L m ~ l  f t  i tili~far. 
& k i t  lht  r j 0 1 1  : 1 1 %  loo!- i i ig for , I  c 'tri c-i i t1 r('-6''.i~('h* 
(lraign. titri<triictiiiri. opiration (ir am of  a c ! w c r t  
other specialties you have a wide selection of pos- 
sibili ties with Phillips. 

If you want a career wit11 a future, w e  invite you lo 
writ? to  our  TP( h n i o l  Manptnu~r f l i t  i-sior~ for further 
information. And ftlirn the  Phillip? reprc-+cntiitive 
visit" your  campus, be qure to arrange for a n  iriterview. 

ment, test-firing and manufacture of solid D. R. McKeithan, Director 
propellants for missiles and rockets. 

ENGINEERING A N D  SCIENCE 



Thermod ynarnics 
Acoustics 
System Analysis 

(Electrical and 
Mechanical) 

Stress Analysis 
Hydraulics 
Electronics 
Process Engineering 
Mechanical Design 
Structural Design 

Metallurgy 
Nucleonics 
High Voltage Phenomenon 
Analog and Digital Computers 
Fluid Dynamics 
Basic Research 

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 must grow to supply the needs of our inhere are many kinds of work to try: design 
population which is increasing a t  the rate of 50,000 engineering, application, research, manufacturing, 
per week. Allis-Chalrners is a major supplier of s ~ s  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-Chalmera 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- 
a Find the type of work he likes best signments on our engineering staff. 
m Develop engineering skill In any case-learn more about Allis-Chalmers. 
a Choose from a wide range of career possibilities ~~k the A-C manager in or write 

Allis-Chalmers graduate training course has been i Allis-Chalmers, Graduate Training Section, Mil- 
a model for industry since 1904. You have access waukee l, Wisconsin. 

L I  
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Tuition Refund Plan 
d u s t  one of many ways Fr6 
cooperates with ambitious 

young engineers to  pave the 
way to achievement and 

faster promotion 

"The more a man knows the  faster and 
taller h e  grows"-in electronics or  a n y  
other  profession! 

Federal Telecommunication Labora- 
tories, knowing the  value of developing 
i t s  engineering personnel, provides for 
reimbursement of two-thirds of tuition 
cos t s  upon  complet ion of approved  
graduate level courses -p lus  another 
one-half of tuition upon award of de-  
gree-plus t ime  off with pay to  at tend 
classes. 

Check FTL's  list of challenging as- 
signments and select the field tha t  holds 
t h e  future you want. Let FTL's tuition 
refund plan help you get i t  -faster! 

EAST COAST ASSIGNMENTS INCLUDE1 

Radio Communication Systems 
Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas * Missile Guidance 
Transistors and other Semiconductor Devices 

Computers Telephone and 
Wire Transmission Systems 

Opportunities for relaxed living and career- 
building also a t  FTl's West Coast Labora- 
tories: San Fernando, Cal., 15151 Bledsoe 
St.-openings i n  Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Aho, Cal. 937 Commercial St.-open- 

A Dfvfsion of International Telephone 
and Telegraph Corporation 

500 Washington Ave , Nutley, N.  J. 
28 minutes via bus from N. Y.  C. 

East Coast Laboratory and Microwave 

4 

B C ~ ~ S  rn . CONTINUED 

1945 
Wtijor Gage H.  Crocher, M S ,  assigned 

) the U.S. Air Force, is  now studying for 
is PhD a t  the Uniwrsity of Mirhipan. 

1946 
Hi B r ~ l e r ~ t  ~.,arnbel MS. iq now chairman 

f the rnec hanic a1 enginrering department 
t Northwestern t1riiversity in  Evanston, 
llinois. and kit-ad of the 11nher4ty'1- pa- 
ynarnic- program. The ( arnbel~ hasf four 
hildren, ranging horn 1 to 10 years old. 

1947 
l i t i i i f :  Mihis i i t t ,  MS. PhD '51. is now 

irofeq-ior and head of the department of 
erornantiral engineer inga t  Penr~ylvania  
ta t f -  l k ~ i i i w i t y .  He had been pre4dent 
and founder) of Odin  associate^ in 
'aaaclena. an pngintering researrh c)rgar~- 
mtiori erigage(i in advanced <tudie* for  
nilitarv ~1genc if -! and rniesile rlf~seloper~. 

1948 
Alien 1. Puder ,  MS 49, is now president 

of the Ruckstell Corporation in Azusa. A 
n b . u l i  n y  of the Of-nerd 'lire & Rubber 
f w i n  ti15 R i u  li-ti I !  ni tnufdr tnrer. pet 
r i . i r i t  r i l  rnrignet 1it11rr1 ttt- .lnci . i~ iuh .n$  
poc+n units. Also employed there are 
h'ldph i f i m l t  I / ,  \\. I,/und Oil 14 MS 17. 
n i l  (,we. 1 U l n r t i n ~  1.. ' If! M'S 10 1 l i t  

I'ndir- vilio live in Altaden?, ha le  twin 
g h t t n  rc~yarm and Janice, 7, and a 
.<m. Rri'nt 5. 

1949 
Donald R V'estervelt  is now an associate 

~ r n i i p  I f  arlf,r in thf te+t d!\i-iorÃ of the 
Lo^ 4lamos Scientific Laboratory in New 
\re\ iro 

M a i i i t l  A'. Bass writes that he is still an 
in-tcuctor a t  Norttiwettt rn Friiierqity in 
F ~ ~ i i - ~ o r i ,  IIlirioi-- - and Â¥itil aingli-." 

h i m l ~ i l l  r fimiitlnii i- nov a fihy&;< i-'t 
in the Ã § ~ < i p n  cli\i~iou 'if tir 1 "- AIcimoa 
Sf ientific Laboratory in New Mt Mco. 

f<~f ie r t  1'. (,I(I@~. MS, f011?1f-%'ly g6'tlfTd 
rnanciger of W\f'> Kingston, N.Y., pl'int, 
lias been promoted to director of engineer- 
ing for the military products division o f  

IBM in New York. He's been with the 
company since 19t9. 

1950 
Dr. Jerry  0. U a t t h w  i~ prarti-ing iri- 

dustrial medicine with the Bishop 'Vledical 
Croup in Lnng Bcarh. The Matthen*' hate 
two daiiplittr-- fillip, 2. anrl Leslie tnn.  
5 month-;. 

IA. CÃˆl Idinn F. S'i h m h .  PhD, i. a staff 
member of  the Loi Marno< Sf ientifif Lah- 
oratory in 'Vm Lfexiro. ah wrll a- w r u -  
t i \ e  officer of the 1012th R~cear rh  and 
h e l o p r n e n t  L'nit of the [ I  S. \rrnv Re. 
-ierxe in Lo4 Marno-. 

l h ~ a l d  Mcrri f i i id .  Y.J.. r e ~ c i v r d  hi< M i 
in philo-sophv at St. Louiq [rriiit-rsity and 
i- unit at MI7 working for hi- Phi)  in 
p h t ~ i c . .  Hf write": " T h i ~  summer I -aw 

rriy fcllott c1a-i-matea. h'nntt Marks 50 
and Kit hard Knipe.  '50. both in ( aliforriia, 
and, more recently, here at MIT, Fernando 
f orhutft, '50. on the ctaff of tht computa- 
tion center and John C r f e r ~ t  "50 from 
Project bfatterhorn at Princeton f also 
i i - i t ~ d  i i i th Mniicn Jonri ih,  "55, J f ~ l l o w  
Jesuit a+ well .IÂ¥ f d l o ~ +  al~!~r~nii-. who is 
.ttidying ,it Lo4 Gate" ( aliforriii~ '' 

John 1'. M o f f a t t  Jr. .  i q  now dirertor of 
the qiialiti control rlrpartrnt nt of the 
central manufacturing divisiwi of Consoli- 
rlatt'rl Elef t~-odyri:~tni(s- in  F'i^arJerÃ§d 

( n r f l  Otic Jr.. PhD '54. research geo- 
logi-t n i t h  thi- P I I ~ F ,  Oil Company in 
(rv-ital Lake, Illinois, now has a four- 
month-old *on Eric Charles. 

If c rnw B. R i r m t f l ( 1  who had been a 
proit=( t .~s-oriate at  the t ~ r i h e r ~ i t y  of Wis- 
c r r t  i b  now a pliwi(ikt in t h f  theo 
retic al di\ision of tht- I o* 1larno-s ierl- 
tihr f i i b n r . ~ n n  in  Neb 'Vtexiro 



Your first position after graduation 
will determine the  direction in 
which you will grow in engineering 
knowledge and ability. 

Garrett offers engineering career 
opportunities; which will expand for 
many years to come. 

They include the following in the 
fields of aircraft, missiles and tech- 
nological industry : system elec- 
t r o n i c s ;  c o m p u t e r s  a n d  f l i g h t  
instruments; gas turbine engines 

and turbine motors; prime engine 
development; cryogenic and nuclear 
systems; pneumatic valves; servo 
control units and air motors;; indus- 
trial turbochargers; air conditioning 
and pressurization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This  permits you 
to survey project, laboratory and 
administrative a~pec t s  of engineering 

at Garrett. With company financial 
assistance you can continue your edu- 
cation a t  outstanding universities 
within easy reach of your employ- 
ment. 

Projec t  work i s  conducted b y  
small groups where individual effort 
i s  more quickly recognized a n d  
oppor tuni t ies  f o r  l ea rn ing  a n d  
advancement are enhanced. For full  
informat ion wri te  to  Mr. G .  D. 
Bradley. 

THE CORPOR4hW'ION 

fi8St S. S S P U L V E O A  BLVD., L O S  A N G E L E S  AS,  C A W O R N I A  

DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES AIRESEARCH MANUFACTURING. PHOENIX * AIRSUPPLY 

AIRESEARCH I N D U S T R I A L  R E X  * AERO E N G I N E E R I N G  9 A I R  C R U I S E R S  A IRESEARCH AVIATION S E R V I C E  
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QUESTION: What about fieldexperience? 

DEL CURO: That is, of course, highly 
desirable from his standpoint and ours. 
We make every effort to assign the 
young engineer to field work :is soon 
as possible. 

QUESTION: What will he do  in the field? 

DEL CURO: When we are building a 
power plant we try to get the joung en- 
gineer on the job five or six months be- 
fore the scheduled start up of the plant. 
He will actually help the chief start up 
engineer by writing up procedures, 
planning the hydraulic washing to 
steam lines, working on the start up of 
each piece of the equipment, checking 
out controls, etc, 

He will also handle paper work such as 
filling out the data sheets that are later 
turned over to the plant operators to 
aid them in running the plant. By the 
time the turbine is roiled and the job 

JAMES F. DEI. CURO, Mechanical Engineer, Power Division ends, the young engineer has been able 
to see the end result of all the engineer- 
ing work he and others have done back 
in the office. 

QUESTION: Are there any other types 
of field aviignments? 

One of a series o f  interviews in which DEL CURO: If the young engineer de- 

Bechtel Corporation executives discuss sires such experience, he is sometimes 
used in the construction department if 

career opportunities for d e g e  men. that group i s  shorthanded. 

QUES~ION: As I understand it, Mr. Del 
Curo, the Power Division is concerned 
with the engineering phases o f  steam- 
electric generating plant's? 

DEL CURO: That's true. Our own de- 
partment is specifically concerned with 
the mechanical engineering phases of 
such plants. 

QUES r[oN: When the engineering grad- 
uate  joins your depar tment  are his 
starting dutici s f r m d c W  

DEL CURO: Yes. The routines are pretty 
well defined. We know a man learns 
best by actual doing. so he is put to 
work  immediately o n  hesit balances. 
line size calculations, specifications, 
n l iq~e l l i l neo~~s  and  minor aux i l i a r y  
equipment, instrument data sheets and 
information for plant data books. 

QUESTION: In other words, you sort of 
throw the man in and he has to learn 
to swim by himself? 

DEL CURO: No. He has plenty of help. 
He works under the direct supervision 
of a job engineer or the mechanical 
group supervisor. 
QUESTION: How long does t h ; ~  training 
phl . l<~t  l l l f l  ? 

DEL CURO: That will vary with the man. 
since aptitudes and desires to learn are 

different. The average is somewhere be- 
tween a year and eighteen months. 

QUESTION: During this period he will 
grcithitilly advance to more complicated 
equipment? 

DEL CURO: Yes. For example, after a 
while he will be doing original work on 
heat balances and system studies. He 
will be able to take an entire "piece" of 
a project and handle it on hh own re- 
sponsibilig. He will become; involved 
with bigger equipment and with the 
overall aspect'- of the power plant. 
Somewhere along the line he will likely 
he assigned to t r y  hi< hand a t  piping 
materials. piping Â¥specificition and 
combined control ~pecii'ic:lti ii- -. 
QUESTION: Whot a f m t  the man who 
want's to specinliiy? 

DEI. CURO: If. for example, a man 
ihows a particular interest in steam 
turbines, instrumentation or control, 
and demonstrates a special aptitude for 
one of them. he will often be called on 
to work on that specialty. without being 
confined to it exclusively. Thus we en- 
courage specialization, even during the 
training period. but also make sure that 
the young m ~ - n  gets overall experience 
through work in :il l  phaws of mechan- 
ical engineering. 

Beihtel Corporation (and ?r? Beehte! for- 
cign suhidiuries} designs, enpineers and 
(onsfr1tct~ petroleum refinerivv, petro- 
ihemi<ul anil themiciil plant's; thermal, 
hydro and mi( lear t ie< f r i i  generat ing 
plant's; pipeline'! for oil mil nu:.im! gai 
fiansmiwitin. I f  7 Iciige and diversified en- 
ginecving organization offers opportunities 
for t a i e i r v  i 1 main b a n i  hey and spe- 
dalties o f  engineering-Mechanical.. . 
Electrh (11 . . . Structural . . . Chemical . . . 
HvdrcuVi(. 

Write for new brochure's <bowing the wide 
variety of projects Bet-htel builds through- 
out the world 

SAN FR 4NCISCO 
Los Angcies New "toik * Houston. 
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n of f ie  ibIe ASPHALT pavement 

Tlie flexibility of modern Asphalt designed to make maximum use Be sure 1,) cut 

pavement is one of the great of native soil and other native u,,.dfiie 
achievements of scientific road- materials such an sand. stone. ,hiÃ A,,,, 
building. slag and g r a d .  This is one im- hose 

portant reason for the economy previously It is the planned result of layer- of modern ~ ~ ~ h ~ l t  roads. inserted in this upon-layer construction that 
"locks= surface to foun(jation to Study the diagrams on this page. publication. 

help spread the weight load. They show how tlie load is dis- Make them 

absorb shock and pounding tributed on modern Asphalt con- your 

without cracking. struction and how the maximum professional 
stress varies with depth of reference 

Modern  Aspha l t  pav ing  i s  pavement. material. 

ASPHALT INSTITUTE, Asphalt Inatilule Huilding,  Lullcge Park, Maryland 
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Personals . . CONTINUED 

since September, 1956. Prior to that I 
worked for the B.C. Rrsearrh ( nuiici! for 
a year and the University of Saskatchewan 
for five yeais We had a daughter, ~ t ie lagh  
S '~rah  on October 18 last year. Thi- make, 
2 girls and  1 lioy.'. 

1952 
C.  Barclay Ray. Phi) '56, assistant pro- 

fee-w ot gcolopi at Cahwii way B V A Y T ~ A  
to Linda Pauling. daughter of Liniri f,. 
Pauling, PhD '25 c hairrnan of the d i ~ i ~ i o n  
of chernistrv and (hcmiral engineering at 
( alter h on 'Â¥^r~t~rnbe 8. 

Charles R. Miller is acting instnn tor in  
ph'sii-i at the U n l i t  rqity of (,alifornia'. 
new dollege of Letters and S c i e r ~ e .  Flees 
lieen a graduate stndent at Caltec h for the 
past f i ve  -year<. 

1953 
Gerald H. Ro^i is now on the staff of 

the saw chain di\ision of Omark Indus- 
tries. ttu., in Portland, Oresoti. 

1954 
\ listif t .  \ olf'r, PhU, is manager of  

profe'-'-or of iriathern;iti(. at Ohio St:itc 
Pni\erkity in ( oliimtiu.. 

Frciifri<k Martin write": "I have been 
working for UC's Radiation L'aboratorv 
~ i n c f  liii-t November at Liverrnnre. Cali- 
fornia. La-t sumrrier I 'spent 6 week? on a 
mountaineering trip to the ( ordillera 
Blarua in Peru where w t  attempted fir-t 
a~cent .  of ~ o r n f  5.700-metfbr peak-." 

Carl Rnu i n  write. that after re( eivir~g 
hi" RS at ( iiltp{ h he traveled alinost 2.000 
miles east only to find that he hart barely 
reached the Midwest. '*L)eqpittb this eho(k." 
I lay's "I -tayed to begin graduate ctudie- 
at Northwfitern Univpr~ity near ( hiogo.  

"The tOO-million year-did iiridi-stiirbpcf 
-edirnentary lock- of that area were in 
striking contrast to the folded and faulted 
rocks of soiithern California, some of which 
: I I P  only one million year* old. \rid. 
g~adual l )  r liegin to think that perhaps 
every valley in the world does not have a 
fault in it. 

' \ f y  m a i n ' s  thc'-ie on the geology of 
I aica in noithern Maine wai corriplet~d 

INS CATALOG . 
available for university libraries. This catalog con- 
tains complete dimensional and load rating tables, 
scale drawings and a special engineering section 
featuring technical dota. 

Jet Engines..  . 

a erpie 

Fafnir  builds super-precision ba l l  
bearings wi th  tolerances he ld  to 
millionths of a n  inch a n d  fini<~he">to 
microinches. These bearings support  
jet engine  rotors  where  they with- 
i t a n d  high loads a n d  speeds whilc 
compen'iating f o r  distortion and 
maintaining shaft rigidity undei  
blast furnace conditions. 

T h e  self-aligning jet engine  ball 
bearing illustrated involves a radial 
a n d  a th rus t  bearing assembled in  
one-piece self-aligning oute r  r i n g  
A l l  par t s  must  fit together w i t h  e x  
weave precision. Higher avaAwmatta 
metallurgy, mechanical a n d  aeronau  
tical engineering a r e  required t( 

design a n d  construct such a bearing 
The Fafnir  Bearing Company. Nev  
Britain. Connecticut. 

a q t  June. and  one week Inter I waG ~ t t i m -  
niing in the Mile waters of the ("aritibean. 
Thi- -iirnmpr I wav engagfd in mappirig 
the geology of an area in the Dominican 
Republic as part of PrinÃ§-to University's 
Caribbean project. 

'"My wife, Jean. whom I rnarriixcl a little 
over a year ago (an Oxy girl)  will be 
a& to -pt~-iA iwVi ^rrmn'n-T Â¥wit me i n  
the Dominican Republic when [ will fin- 
i-h the field work for my PhT) dissertation 

1956 
Lt. Joseph 'V. K a n d v .  (ISN, way 

killed on June 6 while testing a jet plane 
at  the Naval Air Facility in Crows Land- 
ing, California. 

Kyle D. Bayes, who i q  working: for his 
PhD. rcceited the Standard Oil Foundation 
FelIniv*hip in chemistry for 1957.58 at  the 
Harvard Graduate S<ihwÃ  ̂<it ^A ?Â¥Â¥Â 
Sc ienres. 

A new.\ loundiip on last year's geology 
grai luutf ,~ from THE F I  M ~ R O I  F, ~ / I P  Cal- 
t d h  fif cilogv (lu~li'\ enterprising pnhlii ii- 
tion : 

Thonins M o r n ,  MS, geologist witli 
Standard Oil Company. Salt Lakc Lit), 
Utah. 

f;iinnar BoiIi~rs'-ori PtiD, engineer for 
heat ai~thori t i ,  (;o\ernrnent of Ireland. 

W Wimn M. Chappit .  MS, Yiriiwr-i'ity ni 
F'ari- on  Ftilhright F f 4 l n f t ~ h i ~ ~ .  

! RII r f n i f  Griffith graduate wcirk at the 
Rice In~ti t i i te  i n  Hou-ton, 'rfias. 

f ~ e r a r i l  Gran. PhD, research 
In~t i tu t  Fr:iriiai= flu Petrole. P a r i ~ .  

Stanley Hart. MS, graduate student, 
vrr'r. 

ENGINEERING AND SCIENCE 



BOUT YOUR 
-in Chemical, El ctrical or Mechanical En 
If you are planning a career in chemical, electrical, 
or mechanical engineering, we believe you will be 
interested in evaluating opportunities at Food 
Machinery and Chemical Corporation-a nation- 
wide company that puts ideas to work, through 
creative research and practical engineering, in 
many diversified fields. 

An FMC representative will be on the campus 
to tell you about these career opportunities and to 

answer your questions. Your college placement 
office has the date and will arrange an appointment 
for you. 

In the meantime, we invite you to write for 
our brochure, "'Putting Ideas to Work," which 
graphically describes FMC's many product lines. 

Address : industrial Relations Dept., Food 
Machinery and Chemical Corporation, P.O. Box 
760, San Jose, California. 
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WSW 6 8 6 s  E 

Who can gauge the portent of 
things like jet and rocket flight, 
gas turbines and guided missiles? 
Electronic computers and auto- 
mat-ion, television and radar? Fis- 
sion products and atomic power? 

Already some of them are giant 
industries. They affect your per- 
sonal life, your entire world out- 
look. Yet each would still be an 
improbable dream except for the 
stainless and electrical alloys and 
other special-property metals 
(such as titanium and zirconium) 
that permit designers t o  d o  things 
today which formerly could not 
be done 

It is Allegheny Ludlum's con- 
tinuing job to  pioneer, research 
and develop such metals-and 
more important, make them avail- 
able to industry in every shape, 
form, size and quantity needed. 

You rn2t.y decide that this field 
offers t h e  career for y o u .  If so, 
we'd like to talk with you-and 
if y o u  select one  of the many 
fields where special steels halve 
vital uses. we'll he glad r o  w o r k  
w i t h  y o u  Allegheny Ludlu 
Steel Cnrpnreftinn, Oliver Bidg; 
Pitfshurgh 22, Pa. 
P/ttsbargh 22, Pa, 

PIONEERING On the  
Horizons of Steel 

Stainless and high t e r n p ~ r ~ i t u r r ,  ~ l e c t r i c a l  and tool steels; magrietic mdtcrials and  sint~red carbides 



here reliability is the watchword 

were selected 

Reliability has characterized Sikorsky Helicopters 
throughout a long record of military and commercial 
service. A watchword in the building of these versa- 
tile airplanes, reliability also was made the critical 
measure of all equipment for the 18-acre Sikorsky 
plant recently completed in Stratford, Conn. 
On the valves to control much of the complex net- 
work of pipelines, management, architects, engineers 
and contractors found it easy to agree. From long 
experience on many jobs all could be sure of the 
reliability of Jenkins Valves. 

This confidence in the specification "JENKINS", has 
been shared by building experts and plant operating 
men alike for 93 years. The valves that have won this 
great confidence bear the Jenkins Diamond trade- 
mark . . . and they cost no more. Jenkins Bros., 
100 Park Ave., New York 17. 

Architects (ind Engineers: F A FAlnBROTHER AND GEORGE H MIEHLSs 
Detroit, with AIBERT K A H N  ASSOCI~TEIJ ABCHITECTS AND 
ENGINEEBS, Detroit. as consultants 

Of-if re Conductor. E & F Cor>STRLmoN Co , Bridgeport. 
SSechinmcaZ Contractor. JOHN WINKLE, INC , harchmont, N. Y ,  

JENKINS VALVES shown controlling heating lines. Used through- 
out the Sikorsky plant on steam, water, air  and process piping. 
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The Institute has no record of the present addresses of the men whose names appear in the list 
below. If you find your own name here-or that of someone you know-please drop a card, 
giving the current address, to the Alumni Office, California Institute of Technology, 1201 East 
California Street, Pasadena 4. 

1906 1927 I V S  t iVillia-ri 1 
Norton, Frank E E 11 =n Hcnkor ?,-.o S ~ C  G ~ O Y  

L'a-a-r R V: e v o  t 0 k . i  C-nl k' 

191 1 Riggs Em-n  H 
Lewis, Stanley M. 1932 

1928 F IDS 11 1' 

1921 ~ b 7 1  P -1 Y_an sch'od- I. P 
Wulff Rob *t G H cks Herv- y C ' a  o r  G-3'-q= G. 

t - h t i n  Francis C V' -rti LC %ell J 

1922  
Cox, Edmn P. 
Yepby, Harold \I 

I924 
McKaig, Archibald 
Merceteau l a n e s  T 
Tracy, Willard H 
Yo 173 Oavid R 

1929 
5 - i ~ g :  Th3mas H J -  
B1.-ria, Martin C 
Nagashi, Masahiro H. 
tl:?!son, fu!iu.i 
Reed, A!bort C 
Robinson, True W 
S ^ r ! d b ~ g  Edv.ard C. 

1930 
Chao, Chung-Yao 
Douglass, Paul 'A1' S: 
Jansssn Philip" 
Russall L!oyd /I" 
Scharf, David 'f! 
Shield:;, John C. 
White Dudley 
Za^n 0 Franklin, Jr. 

Arc'.; l a t e ,  Lindsay M. 
Ayers, John K.  
DO-A riis. Arthur 1. 
H i u ,  Chuen Chcrna 
L-'irsen, William A 
Lockhart, E Ray 
Micha!, Edwin B 
Murdock, Keith A. 
Rice, Winston H 
Shappel!, MapEe r' 
Smith, Warren H 
So'omon Hyma?r. 

Afc Relatively large area Filters r? ^ nsertec! 
c o n t r o l s  b r i g h t n e s s  a n d  in l ouve red  s t y l e  t o  c r e a t e  
a s s u r e s  uniformitv of ilium! desired atmosuhere 
nation 

5H 
C O M P A N Y  

INGLEWOOD CAI-IFOPNIA 
Send for ~Ilustr-sted descriptive hro^hui's 

Ba<s;tt, Varo!d 3. 
Ch11, Djen-Yuen 
Crea!  Albe't 
K-lch, Maxwell 
K-iriha-a H ~ S - I ~  uki 
N'chols Robert M 
Olashi  George f 
Onaka Taken 
Rodee Walter F 
Watts Euclid V 

B~rn iqh t  Thomas R 
Chen, Ju-Yung 
Davis Podenc C 
Ecrston. Anthony 
tones, Paul F 
Lotzkar, Harry 
Maginnis, Jack 
Moore Charles F 

1938 
Gershzo?in Morris 
Goodman H man r s  

Kanemiksu. & ~ i o  - 
Lowe, Fr-'ank C 
Ofstbun, Sidney A 
Okun, Daniel A. 
Schoec-h William A. 
Stone. William s. 
'Tilk~r, Pnul 0 
Tsao, Chi-Chenq 
Velazque-, Jose L 
Wang, Tsm-Kuei 
Watson James W. 

Asakaaa  Georgs 
Brown William Lo Ne 
Easton R Loyal 
Fan, Heu Tsi 
Hopper, Richard H 
[ones, Wirthi-op G 
Kyte ,  Robert M 
Lianq Carr Chia Char 
Neal, Wilson H 
Robert-on Francis 3 
Tatnm Joh'i F 
r,i=ri H 11" '-h=ri 

Batu Buhtar 
Green, "Wi~l!:tm J 
Hsu Chang Pen 
M ~ P I ~ ,  Lmgi 
P a d ,  Ralph G 
Payn'-, Charles hi 
rajima, YUJI 7' 
Too Shih Chen 
Ustal Sabih A 
wmcr rs  mg-Sll 

1941 
B i d e  Cha~ip-,  L 
Bruce Sydney C 
Clark Mo-rr I 
C r o ~ s o n  De'mar L 
Damberg Carl F 
Dieter, Darrell W 
Easley Samuel J 
F(:f-le/, John M 
Frank-Jonfcs Glfn 
Geitz, Pobert C 
Green, Jerome 
Harvey Donald L 
Hubbard, Jack M 
Kuo, I Cheng 
Robinson, Frederick G 
Standndge, Clyde T 

a ,  Stephenson, William B 
Taylor,D Francis 
Tiemanr!, C o r d s  F 
Waigand LeRoy G 
Wnld Edwin P 

V AN' 

F o r  n o ^  h r r ~  plse are- j r u t  

more  l ikrh to f i n d  t h e  book you 
want, be it h e a t - w l l e i  o r  cla-'sic, 
Thurber  o r  technical tornp - or 
e v e n  crirrir. f r o m  Mac h ~ t h  t o  

Agatha Chiistie. 

And you know. too. that Vroniati'-i 
is a corn e n i t  nt place to Â¥sho f o r  
I I r r i : i ~ i r : t  r of ( 1 6  -ik ai~pplic-! Quid 

for  a de-ik to piit them in  I .  elegant 
stationery, artists' materials. and 
the very choicest of gifts. 
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Marquardt Means Opportunity 
The Marquardt Aircraft Company was founded in November, 1944 to conduct research, 
development, and manufacturing operations in ramjet propulsion. From the beginning, 
the principle company objective was to  establish and maintain a high lexel of com- 
petence in engineering. 

Both because of the national need and the inclination and experience of the key 
people, Marquardt has continued to pioneer the development of products containing 
a high content of scientific and engineering newness. Prominent examples are the 
supersonic ramjet, providing cruise power for the Boeing Bomarc interceptor missile 
and the Lockheed X-7 Test Vehicle; ram air auxiliary power packages, on the Chance 
Vought F-8U and the Lockheed F-104A; thrust reversers; afterburners; and a wide 
ranee of ramjet and turboiet controls and accessories. 

Roy E. Marquurdt, at 39, is the youngest 
chief executive officer i n  the a ircraf t  
eiioinc liu^i~iesv. A arudwute of the Cali- 

- 
Since the technical areas available to  a company specializing in advanced controls 

and propulsion work are numerous, you will find a broad range of engineering oppor- 

f o k u  Inst i tute  o f ~ e c h n o l o g y ,  he was 
Director of Aeronautical Research a t  the 
University of Southern California prior 
to founding Marquardt Aircraft Co. 

tunities a t  Marquardt. Check your Placement Office for dates when Marquardt rep- 
resentatives will visit your school, or write Dock Black, Professional Personnel, Mar- 
quardt Aircraft Company, Van Nuys, California. 
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Lost Alumni . . .  CONTINUED 

Pdtt-;rson, Chc-L-3s M 
Pearson John E 
Rambo, Lewis 
Rivers Mairn P 

1945 
Fib.--o-! Cha:!ss E 
i k i n s ,  Robert P 
kuo.  Yung-Hudi 
Mendelcon, Burton '2 
Romney , CT'! F 
Tseu, Payson S .  
Zambon Louis B 

White, Jo in  R 
Whitfield H-r-re> H 
YUI  En-Yinu 

G a t "  victo- 
J ~ p ' o r  James 0 
kt-mon, Qichard E 
Loftu;; Joseph F 
Long Rdloh F 
Lunda*, Adrian C 
Noll 1 Crawford 
0 Brien Joseph 
Price Edgar P 
Primbs Charles L 
Robisux, Jean 
S c h a ~ ~ f e l e  Roost P 
Shell1 Thomas L 
Wib-rq Edgar 
Woods Joseph F 
Zact 3 Pichard B 

Orr John L M-rtteson Robert C 
Ro3-11, Fred E J r  McElliqo't Richard F 
Sappingion Merrill Orme Eric C 
Swi-rtta F rmk  f Petty, Charles C 
Maiden H F J V P ~  G-a R Ringness William M 
Veal@ Joseph E Rudin Marvin B 
@Ian, Pao Kang Stappler, Robert F 
Weliman Alonzo H , Jr Weiss Mitchell 
Ying, Lai Cbao Yi s.e" om.= 

Robe~t-  Fred 13 
R ~ p r r t  James A J 
Soholz Dan R 
Shannon Leslie A 
Smoh-rnkn rhomas B 
Iindle Albert W fr 

Bergb, Paul S 
Callaflay William F 
Car , Earle A 
Cbastam Alexander 
Go Chona-Hu 

Vicente, Ernest0 
Walsh Joseph R 

1946 
c o u r t l k ~ d ,  L Washhum Berber Iobn H 
Weis William T Burge~ ,  Glenn W 
Wood Stanlev G Conradt Robert H 
Y lng Chiany F Dethier Beward 

D v ~ n  TPI-o-ne P 

Hughes, Vernon W 
Levin Daniel 
MacKer7ie Robert I:;. 
Martinez, Victor H. 

1950 
Brsdn William C 
Ed~ls te in  Leonard 
Hendrick'ion Jameq 
Li C'h -in0 Hsien 
McDanie' Edward F 
McMiIlan Robert 
McMmna-a, Iohn H 
Monroe .Alfred J 
Nelson Robert C 
Pao Wen Kwe 
Pau'son Rob-rt W 
Roberts Morton S 
Roddick lame* A 
Schemer Lee R Jp 
Schneider William 
Shen San-Chiur 
Sperak Ezra 
Sullivan John H 
Vivian Jam-s A 

- 
figrew Haddon W 
Bingham And-e e f  T 
Blu= Douglas K 
B w w n ~ ,  Charles I Tr. 
Bunce Tames A 

Ste-nberg, Joseph 

1944 
Alpan Raslt F 
Baranowski, John J 
Barnga Francisco D 
Bell Will am E 
Benjamin, Donald G 
Berkant M e h e *  M 
Birlik Ertug-u1 
Burch Joseph E 
Burke, William G 
De Medeiros, Ca-'-10s 
Fu Ch eng Yi FA 
Gray J Doyle 
Harrison Charles P. 
Hu Nina 
Johnson W~llia 'n M 
Kern Jack C f r  
Labanauskas, Pau^ 1 
Leenerts, Lester 0. 

Esner D a ~ i d  R 
Fonts- R Brice 
Hayqe Bt-njarnm S 111 
Hege Doaglas W 
Hoffrran Char'e= C 
Keyuan Chen 
Lang Serge 
L-uis F-sde'ick VI  
L o m r y  Robert H 
Maxwell Fred~rick W 
MacDonald Norman I 
Prasad K V Krishrm 
S i m o n s  Geo-qe !:' 
Sludge Edaa rd  C 
Smith Harve F 
Stone Dean 6 
Tung Yu-Sin 
iJbe'-01 Mahinder S 
W-tdon TVio-na= F 

Coll-ns By-irgess F 
Cvawford W i l l n ~  I: 
Hal' lames N 
Harris, John N 
Hsiao Chien 

Fink George B 
Gardner William D 
Michaan Albe-to 
Mor-ishita Naon 
Muss Danic-1 R 
Rank'n Fred W Jr 
SIodo +/ski Thoma-? R 
Vidal, Jean L 
Wood Robert H 

~ e t h e i ,  Hotace L. 
Bpidgland Edgar P. 
Burlington, William r. 
Brycnt, Eschol ft . 
Carlson Arthur V H7ieh Ch.a Lm 

Lea<enworth, Carno-on 
MacNeill Robe-t J 
Mason *man A 
McCollarn Albert E 

Colvin James H 
Daniels Glenn E 
Enikeioff Oleg C 
Hamilton Wilham t̂  

Morehouse Gilbert G 
0 1 7  re? Edward D 
Rhynard, Wayne E 
Robinson Martin S 
Swain Tohn Sabin 

He wson, Lawrence 
Hillvard, Royal L 
H lqenrod, Arthur 
Johnson, Edwin G. 
King Edward G 
Koch Robert H 

Cardinals. Otto 
Peterson Clarenc? E 
QUEI N O ~ ~ ~ ~ I ~  R 
Rosm,  Beniamin M 

Swank Robert K 
Walters, James W J-. 
White Harvey J 
Wirniford Robert S 

1951 
Arosemena Ricardo 
Brewer, Richard G 
Davison Walter F 
Denton James Q 
Hawk, Riddell L 
Lafdjian, Jacob P 
Li Cheng-Wu 
Padgett Joseph F Jr 
Palmer John M J;. 
Summe-s, Mlan J 

Kong, Robert W. 
LaForge Gene R. 
Lee, ~ d w i n  S Jr 
Leeds. William L 

Marshall John W 
McAnlis, Robert G 1947 1955 

Moore William T 
Muraru, Vasile 
Nesman, Miles 

Yanak Joseph D Shults Mayo G 
stanford Harry W 
Stein, Roberfo L 
Sullivan R ichad  B. 
Sunalp, Halit 
Taylor, Garland S 
Trimble, William M 
Unayral, Nustafa A 
Wolf Paul L 
Wood Geo-3'- M 
Vritt John J 
"lk G e m  

Ater.cio Adolfo 1 
Bo\d John B 
Clock Raymond M 
Dagnal! Brian D 
Hsu Chi Nan 
Hsueh, Chi-Hsim 
Huang Ea-Qua 
Leo Fiorello R 
MasAlister Robert S 
Manning Ord* ay  T 
McCleIlan rhomae R 
Mo lo r Vic =el Y 

Ling, Shih-Sang 
Lobban William A 
Lundquist, Roland E 
Mampell Klaus 
McNeil Raymond F. 
Mixsell Jose h W 
Mower-; Irl fi Jr; 
Nesley, ~ i l l i a k  I. 
Neuschwaride~ Leo 2 
Newton, Everett C. 
0 Zven, Robert E 

1949 
Barker Edwin F , J- 
Baumann Laurence I 
Clancy Albert 3 ,  Jr 
Clendening Herbert 
Cooper ~ a r o l d  D 
Dcrnnan John H 
Foster F ~ ~ n c i u  C 
Heiman Jmvm R 
Yrasn Fri-d E 

1956 
Sharp, Robert V 
V i e w ,  Charles H 

1952 
Abbott, Iohn R 
A*:oulis Elias G 

SUPPLEMENT 

A supplement to the 1957 Alumni Directory wilt 

be ready for distribution sometime around the 

middle of December. This supplement will list the 

names and addresses ONLY of those who received 

degrees in June, 1957. Copies of this supplement 

will be sent automatically to paid alumni 

received a degree in I 

secure a copy of this supplement by filling in the 

form below and sending if to the Alumni Office. 

Please send a 1957 Directory supplement to: 

Name .................................................................... 

Address.. ............................................................. 

CityÃ‘ ......................................... State. ............. 
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F O R  YOUR INJF'OJRMA'.riO S C T E I  1 4  ,<uii.r S C ~ . O J  

s u n a y  P i o c e ~ s  
International 

eat barnacle 
Zefin 

"Barnacle Bill" is not only the title 
of an old sea song-it's the price 
bhip operators pay for inefficient 
operation due to barnacle-fouled 
hulls. 

Although you can combat foul- 
ing with copper pigments, conven- 
tional copper bottom paints may 
create new problems by accelerat- 
ing the corrosion of steel hulls. 

MUTUAL sodium copper chro- 
mate to the rescue : research shows 
that it has both anti-fouling and 
anti-corrosive properties. No sur- 
prise either, because it is a mem- 
ber of the same pigment family as  
' 6  zinc yell'ow," a chromate long 
used as a corrosion inhibitor in 
metal priming paints. Anti-fouling 
of course, because it contains cop- 
per. 

This useful combination of prop- 
erties also has led us t o  test 
MUTUAL sodium copper chromate 
in preservative combinations for 
wood, cordage, fabrics and paper, 
and in agricultural fungicides. 

Olefin opportunities 
Did it ever occur to you that  your 
product might be epoxidizable? 
Or  even hydroxylatable? 

What, never? All we mean is 
you can upgrade it with hydrogen 
peroxide, to put you in new mar- 
kets with greater profits. 

With HaOa, you can upgrade 
such olefins as soya bean oil, cot- 
tonseed oil, tall oil, turpentine, lin- 
seed oil or unsaturated petroleum 
derivatives. 

By upgrading, you find yourself 
making resin plasticizers, glycols, 
stabilizers, insecticides, monomers, 
lubricants, waxes, surfactants or 
brake fluids. 

In  the epoxidation and hydro- 
xylation processes, hydrogen per- 
oxide reacts with unsaturated ole- 
fins to form a completely different 
class of chemical compounds. Of 
course, hydrogen peroxide has 
been around for some time, but 
recent developments now permit 
broad commercial use of these 
processes. 

Research people working in 
chemicals, plastics and pharma- 
ceuticals will be interested in -a 
new Solvay Process Division up- 
to-date review and bibliography 
on the subject. 

Water-resistant coatings 
Paper coaters know that if they 
want to keep a coating from com- 
ing off in water, they must insolu- 
bilize the binder after application. 

Starch, casein, protein and latex 
are the most widely used paper 
coating and sizing adhesives. T h e  
major advantage of starch is its 
ease of use, but this is offset by i t s  

ack of water resistance. On the 
oilier hand, altliuugli casein, pro- 
tein and latex gnre good i ~ d t e r  ie- 
ili~larice, the) arc more expensive 

May we buggcst a starch coating 
inoilificd irt ith [J.F. CONCENTRATE- 
85, for loft-cost, water-resistant 
paper coatings. A pioduct of our 
Nitrogen Division, U.F. CONCEN- 
T R A T E - ~ ~  is a low-cost, non-resin- 
ous, high-concentratiun urea-for- 
maldehyde product. 

You can obtain different degrees 
of insolubility by adding 2 to  50% 
t o  the starch, though 20% gener- 
ally makes an excellent coating. 
Other assets: a simple mixing 
operation, a useable p H  range of 
4 to  8. 

W e  have available a new tech- 
nical paper on the subject, "A new 
product for tlie insolubilization of 
starch films." 

New urethane booklet 
I n  these columns, we've talked 
about what the industry calls "the 
next great synthetic." Allied's in- 
terest in urethane materials lies 
with our National Aniline and 
Barrett Divisions, which produce 
the key chemicals-diisocyanates 
and polyester resins respectively- 
used in making these versatile 
plastics. Now we have a new 
booklet available on urethane ma- 
terials, detailing their applications 
and their future. 

MUTUAL and U.F. CONCENTRATE-85 are Allied 
Chemical trademarks. 

Creative Research 

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

ALLIED CHEMICAL 
61 Broadway, New York 6, N. Y. 

DECEMBER, 1957 



C A L T E C H  E N D A R  

ATHLETIC SCHEDULE 

VARSITY BASKETBALL 

January 10 January 18 

ALUMNI EVENTS Caltech a t  Riverside Ca l txh  a t  La Verne 

January 16 Dinner Meeting 
January 1 5  January 21 

February 22 Dinner-Dance Pomono at  Caltech Caltech a t  Nazarenes 

April 12 Annual Seminar 
January 17 January 25 

June 1 1  Annual Meeting Occidental a t  Caltech Caltech a t  Redlands 

June 28 Annual Picnic 

S I T  B A C K  ANII  R E L A X  

Let Calmec Manufacturin 

rts and Products 

We have the most modern facilities and most 

corriplele plant to give you Ihe maximum o f  

service, whether it i s  a small part, a large part, 

or  a product from your ideas to the shipped article 

direct to your customers, under your narne, from 

our plant. 

A NG * 

Robert A. Mclntyre, M S .  '38 KIrnba 11 6204 

5825 District Blvd. Los Angeles 22, Calif. 

FRIDAY EVENING 
DEMONSTRATION LECTURES 

lecture Hall, 201 Bridge, 7:30  P.M. 

December 2 0  
Geologic Aspects of Engineering 
Disasters in Southern California 
Or Richard Jahns 

January 3 
Satellites 
Qr Albert Hibbs 

January 1 0  
Plcwits ore  Weot~er-Conicisus  
Dr. Frits Went 

January 17 
A New Method for Exploring the 

Depths of Oceans 
Dr. Harrison Brown 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECRETARY 
Willis R D o n a h ~ e  34 Donald S d a r k  29 

VICE-PRESIDENT TREASURER 
Edward P FleiscL-r S\ Georae 8 Holm-"! 38 

BOARD OF DIRECTORS 
Frank C Bumb, '51 John E Fleming '46 
L For* Etter '35 Chester W Lindsay, '35 
John R Fee, '51 John E Osborn '33 

Nlck '.Jyin '34 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President E Morton Holland '36 
A G Fdwardi & S m s ,  501 Lexington Avenue New York 17 
Vice President Albert E Myerg '29 
530 Rock Road, Glen Pock, New Jersey 
Secretar Treasurer Frank F Scli-ck '48 
Pennie Edmonds Morton, Borrows & Taylor, 

247 Park h e h e ,  New York 

WASHINGTON, D.C. CHAPTER 
President "rcirk H S h ~ l t n r  
37m2d Fo'ci -5 S D ~  ial V t ~ v o ~ s  Pror=ct 
Secretory-Treasurer Richard G King ' A 9  
A w c b  d Pt ;sic Laborato John- -Toil-irs Urivt--it, 
S I ~ J P T  S r  no, > l q r y l  irid 

SAN FRANCISCO CHAPTER 
President r ,, I 1 F L 111 . 'gn 
si- 11 o I r- , t r - r t . n  

Vice Pxesidc*nt FU! F v in 
Chemical Division Standnrd Oil Cn Richmorn^ 

CHICAGO CHAPTER 
Secretary-Trensu~r  Luwicr~ e H Moblc=~ 49 
Morih~ ' - t . i~-n  U'-nv~rs!Iy E rtn tmr 

SACRAMENTO CHAPTER: 
President Wayne MacRobtle '42 
State D ~ p a r t m ~  nt of Water Resources, Box 1079, Sacramento 
Vice President Charl-s M Hard E '"0 
stfit-  Divi-ion ni Architecture. 1120 N ' Street. Sacramento 
Secretary John Rittrr 3̂  
State Dii'i 'on of Highwafs,  1120 N ' Street, Sacramento 
Meetings Luncheon first Friday of each month 

L'niiro-sity C l u b  1319 F St SF ^nnrnto 

SAN DIEGO CHAPTER: 
Chairman Maurice 5 Pose 74 
3040 Uda' Street Sort Dicao 6 C-1111 
Secretary Frank Jchn Dore, l' ' A c ,  
Consolidated Vullee Aircrnft Corp San Diego 
Pro ram Chairman Hervan S E r q l c r i d ~ -  10 
U h i  v Electronics L o b o r ~ t s r v  

ENGINEERING AND SCIENCE 



arp eye in the s ant sites, 
appraises soil and water supply 

Stereo aerial photographs in 
the hands of Donald J .  Belcher 
& Associates Incorporated, 
lthaca, N.Y., reveal a wealth of 
information about a location in 
a fraction of the usual time and 
at far less cost. 

Picking a p lan t  site. de te rmin ing  
d ra inage  a n d  founda t ion  condi-  
t ions,  rou t ing  a highway o r  pipe- 

line, can  nit-an m o n t h s  of rrudgii iy 
toil a n d  sampling.  

B u t  n o t  when  \ ou put photog- 
r a p h y  t o  wÃ k. 

1 'he  s h a r p  eye  of t h e  d e p t h -  
r e g a l i n g  3D camera  gets  e \ e i  v 
deta i l  down on paper  where  t h e  
t r a ined  anal )  s t  can  t r ans la t e  t h e  
pho tograph ic  record i n t o  invalu-  
able  f ac t s  to r  the  engineers.  

W h e t h e r  i t  is in f inding a p l a n t  
si te,  o r  in  a id ing research,  im- 
p rov ing  a product  o r  increas ing 
sales, photography plays  a n  im- 
p o r t a n t  position o n  indust ry ' s  
t e a m .  For  small  companies  a n d  
large,  it picks u p  chores t h a t  tree 
technical  h a n d s  tor  crea t ive  work.  
I t  t rains,  i t  sells, i t  t a k e s  ove r  
office rout ine .  You'll find i t  can 
work  for  y oil, too. 

CAREERS WITH KODAK 

%ith phorogi aphy and photographic I f  1 o u  are looking for such an interest- 
proct.sses becorning mcredsingl) im- ing opportunity, wiite for information 
portttiit in the business and mdusuy  of &bout careers with Kodak. Address: 
tomorrow, there ale new and challeng- Business and Technical Personnel De- 
ing oppo~tnii i t ies at  Kodak in iesearch, partment, Lastman Kodak Compiin), 
development, design and production Rochester 4, N. "Y 

EASTMAN KODAK COMPANY, Rochester 4, N.Y. 



1 O n e  of a s e r i e s *  I 

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

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

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

A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to  learn basic motiva- 
tions. I also try to  find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec- 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 

od way to judge a person, I find, 
to ask myself: Would he be easy 

to work with and would I like to  
have him as my close associate? 

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

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

Q. With only academic training as a 
background, how long will it be before 
' I 1  be handling responsible work? 

nager - Engineering 

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

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

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

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

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

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

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

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

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

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

Q. How do military commitments affect 
your recruiting? 

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

'LOOK FOR other interviews dis- 
cussing: Advancement in Large 
Companies Salary Personal 
Development. 


