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Mitchell B. Wozniak, class of '43, 
speaks from experience when he says, 

"U. S. Steel offers many opportuniti 
in a great variety of engineering fie1 

Mitchell Wozniak, a 1943 Chemical 
Engineering graduate, came to United 
States Steel in February 1948 - after 
five years divided between post gradu- 
ate work and military service. He be- 
gan as a process engineer at  the Clair- 
ton Works on the Coke and Chemical 
Division Staff. Then, after several ad- 
vancements, was appointed to his 
present position -- General Supervisor 
of Technical Control for the Coke and 
Chemical Division-in 1953. 

This "success story" is typical of 
what happens to young men of ability 
at  U. S. Steel And it illustrates an im- 
portant point for you U S Steel is a 
company that is vitally interested in 
progress and development in new 
and better products Young engineers 
are given responsibility from the very 
beginning and, as their abilities de- 
velop, they progress through a series 

of challenging jobs to positions of re- 
sponsibility in a comparatively short 
time This calls for strong leadership. 
Consequently, Training Programs at  
U S. Steel are tailored to develop the 
best in each engineer accepted. 

As to current and future possibilities 
a t  U. S Steel for college engineering 
students, Mitchell says, "Due to the 
size and the make-up of the U S. Steel 
organization, opportunities are excep- 
tional in a great variety of engineering 
fields." 

If you are interested in a challenging 
and rewarding career with United 
States Steel. and feel that you can 
qualify, you can get details from your 
college placement director And we will 
gladly send you a copy of our informa- 
tive booklet, "Paths of Opportunity," 
which describes U S Steel and the 
openings in various scientific fields. 
Just write to United States Steel Cor- 
poration, Personnel Division, Room 
1622, 525 William Prnn Place. Pitts- 
burgh 30, Pennsylvania. 

SEE THE UNITED STATES STEEL HOUR. It's, a full hour T V  progrdm 
presented every other week by United States Steel Consult your loc<~l 
newspaper tor time and station 
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O i l  WELL SUPPLY . TENNESSEE COAL 8 IRON . . UNITED STATES STEEL PRODUCTS . UNITED STATES STEEL SUPPLY . . Divi-sons of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY UNIVERSAL ATLAS CEMENT COMPANY 



Cool-running chain saw, like every type of power 
saw in use today, uses New Departure ball bearings 
for longer life at peak efficiency. 

Even Paul Bunyan couldn't match the pace of this "automatic lumberjack" 

of the future. It fells, sections and loads trees-all at the push of a button1 

The company that launches this wonder will probably look to New 

Departure for ball bearings. For New Departures have proved their 

ability to hold moving parts in perfect alignment, cut wear and friction, 

and work long hours without letup-or upkeep. Above all, New Departure 

has lived up to its name-being first with ball bearing advancements. 

So, when improving or designing a product, count on New Departure for 

the finest ball bearings. 

NEW DEPARTURE Ã DIVISION OF GENERAL MOTORS 6 BRISTOL, CONNECTICUT 
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F4D, IISKYRAY"- on11 rarrlei plane to : A4D, lfSKYHAWK1q- smallest, lightest RB-66 -speedy, versatile 
. * 

* hold official world's speed record : atom-bomb carrier . jet bomber a * * * ................................................................................................................. 

* * A30, "SKYWARRIOR"- largest { C-124, llGLOBEMASTER"- world's DC-7 "SEVEN SEAS"- America's { 
8 
0 carrier-based bombel largest production transport a finest, fastest airliner 
8 0 a ................................................................................................................. 

Engineers: 
join this 
winning . a 

(Ã‘ IINIKE*'- supersonic missile selected 

team! 
: 0558-2, "SKYROCKET1'- first airplane . to fly twice the speed of sound 

At DOUGLAS you'll be joining a company in which the three top 

executive officers are engineers.. .you'll be associated with men 

who have designed the key airplanes and missiles on the American 

scene today! Nothing increases an engineer's ability faster than 

working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 

in the world, but it also produces outstanding aircraft and missiles 

for every branch of the armed services ! This diversity, besides 

giving you job security, provides unequalled opportunity 

for the engineer with an eye to the future. 

Challenging opportunities now 
exist in the following fields: 
Mechanical design 
Structural design 
Power plant installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 
Stress analysis 
Servo mechanisms 
Acoustics 
Electronics 
Mechanical test 
Structural test 
Flight test 
Process engineering 
Missiles 

Brochures and employment applications are available at your college placement office. 
For further information relative to employment opportunities 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa. Oklahoma division, write today to: 

C. C. LaVene, Employment Manager. . .Engineering General Office .. 3000 Ocean Park Blvd.. Santa Monica, California 
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R I N  

On our cover this month, two faculty 
members (Dr. Richard M. Badger, Pro- 
fes-or of Chemistry, and Dr. Alfred 
Stern, associate Professor of L~nguage'i 
and Philosophy) are making wme last 
minute adjustments on their dcademir 
costumes before lining up in the ara- 
demic procession for Caltech's 615t 
Commencement ceremonieb. You11 find 
home more pictures of this year's., Com- 
mencement on pages 10 and 11, and on 
page 7 is the text of the Commencement 
address, "Not They, but We." 

Clarence B. Randall, this year's Com- 
mencement speaker, is chairman of the 
Board of the Inland Steel Company. 
Author of several books (A Creed lor 
Free Enterprise and Freedom's Faith) 
dealing with the role of business and 
industry in America today, Mr. Randall 
organized and headed the Commission 
on Foreign Economic Policy which 
drew up the tariff plan presented to 
Congress in 1953. Since that time he 
has served as a foreign economic con- 
sultant to President Eisenhower. 

On page 14 you'll find the text of the 
warm and discerning tribute that Presi- 
dent DuBridge paid to Albert Einstein 
at the Einstein Memorial Service held 
l a ~ t  month at UCLA. sponsored by the 
University of California, Caltech. USC, 
and the Los Angeles Jtwish Community 
Council. 

PICTURE CREDITS 

Cover Walter Girdner 

pps. 7, 10, 1 I Walter Girdner 

pps. 1 2 ,  13 Gordon Glattenberg '58 

pps. 16-1 8 Walter Girdner 
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SLIDING D O W N  THE WAYS at Groton, Conn., goes the USS Nautilus, 
newest and fastest member of our underseas fleet. During welding, 
Worthington heavy-duty turning rolls rotated the hull sections. 

Welding the hull of the USS Nautilus, world's first 
atomic submarine. presented a tough problem. 

Submerged-arc automatic welding seemed to be ideal 
for the job. Question was-could you rotate the hull 
sections of the Nautilus to take advantage of this fast, 
high-quality welding method? 

Worthington's answer to General Dynamics Corpo- 
ration's Electric Boat Division. builder of the Nautilus, 
was the largest turning roll ever built. 

The result? Welding of the Nautilus hull was accom- 
plished in record-breaking time - and cost less than 
originally estimated. Unchanged, the Worthington roll 

set-up is also being used in the construction of the 
nation's second atomic sub, the USS Sea Wolf. 

Turning rolls for submarines aren't all that Worth- 
inston makes. The long list of Worthington-designed, 
Worthington-built equ pment includes air conditioning 
units, construction machinery, compressors, Diesel en- 
gines, steam power equipment and, of course, pumps 
of all kinds. For the complete story of how you can fit 
into the Worthington picture, write F. F. Thompson, 
Manager, Personnel and Training, Worthington Cor- 
poration, Harrison, New Jersey. You may be glad 
you did. 

4.25 B 

See the Worthington representative when he visits your campus 
See the Worthington 
Corporation exhibit in 
New York City. A lively. 
informative display of 
product developments 
for industry, business and 
the home. Park Avenue 
and 40th Street, 

When you're thinkin of a good job-think high-think Worthin 
AIR CONDITIONING AND REFRIGERATION . COMPRESSORS . CONSTRUCTION EQUIPMENT . ENGINES DEAERATORS . INDUSTRIAL MIXERS 

LIQUID METERS a MECHANICAL POWER TRANSMISSION . PUMPS STEAM CONDENSERS s STEAM-JET EJECTORS STEAM TURBINES . WELDING POSITIONERS 
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FROM COW-PATHS TO LOVERLEAFS s i s 

The narrow, twisting, rut-ridden roads of yesteryear 
are being replaced by new multi-lane, high-speed 
highways. Crossroads have been bridged and clover- 
leafed . . . hills have been leveled . . . curves lengthened. 

These changes have happened in the half century 
since the advent of the automobile. For more and 
better cars and trucks demand faster, safer roads 
and turnpikes. 

SPACE FOR SPEED... 

The traffic that flows over America's three-million 
mile network of roads represents the very life stream 
of our progress. Nowhere else in the world do people 
travel so far and so freely . . . nor do so many trucks 
deliver such a wide and plentiful supply of merchan- 
dise so fast and to so many places. 

AMERICA WORKS LIKE THAT.. . 
Here in America we have men who dare to dream and 
build for future needs . . . machines to move moun- 
tains . . . materials to make roads . . . and an all-seeing, 
all-hearing, and reporting Inter-Communications 
System that acquaints every branch of science and 
engineering . . . every technical skill . . . with the 
needs and the accomplishments of every other field 
of endeavor. 

THE AMERICAN INTER-C0M SYSTEM.. . 
Complete communication is the function, the unique 
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contribution of the American business press . . . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, research better, sell better, buy better. 

COMMUNICATION I S  OUR 

Many of the textbooks in which you are now study- 
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-HiIl is the 
world's largest publisher of scientific and technical 
works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill's many business magazines 
will provide current information that will help you 
in your job. 

SHING COMPANY, 
@ 330 WEST 4 2 d  STREET 

NEW YORK 36, N .  Y. 

HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION 

5 



You are looking at a piece of our world - approxi- 

mately 600,000 square miles of it photographed from 

a Martin Viking research rocket which attained an 

altitude of 158 miles. 

Th i s  picture says more than words about  the 

future oi flight. But what about your future? 

Today at Martin, one of the finest engineering 

teams in the world is at work on tomorrow's devel- 

opment and design problems i n  the fields of 

AERODt NAMICS, ELECTRONICS, STRUCTURES, PROPULSION 

AND N1ICLFAR POWER. 

No matter how limited or extensive your back- 

ground, there will always be openings on that team 

foi the engineel who has what it takes to go higher! 

Contact J. M. Hollyday, The  Glenn L. Martin 

Company, Baltimore 3, Maryland. 

B A L T / M O R â  M A R Y L A N D  
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President DuBridge, Commencement speaker Clarence B. Kundall. and ilbert B. 
Ruddock, chairman of the Caltech Board o f  Trustees, nt thr hlsit Commencement. 

The educated man, 

and his responsibilit 

by CLARENCE B. RANDALL 
Chairman of the Board, 

Inland Steel Company 

I love Commencements. Fui ii lew huel moments we 
+et abide the cubes of the ~ o r l d  and just like each 

other. Elervhodv i \  pioud. The univer~itv is proud, and 
the parents are pioud, and the graduates are proud 
though a little ~elieved; and I'm pioud. 10 were going 
to have a grand time togethei. 

I like also lo be lieie to ~ i t n e -  (he arovving~novement 
of partnership between busine- ittid i n d u ~ ~ r v .  Time was 
when the piofessois and the businesb men didn't speak 
altogether in friendly toiles, one vi ith the oiher. That is 
gone and we iecognize that loday ~e hold in trust, we 
in businesb .ind thcv is1 educa~ion, the pxe+ervation of our 
heritage, and we p ropus  to ao foi\+ard logether, each 
hupportintf the other. 

1 -.uppoae the one thing we JII have uppesmobL in our 
minds this afternoon is the \igriificaiice of higher educa- 
tion, -o I'm going to talk about thai. Hdving been inter- 
ested in education for years dud wrved on boards of 
institutions, I've been tivina tor a long lime to make up 

JUNE, 1955 



my mind.--what i;- it, an educated man?-and because 
no one seem;? to have a definition 1 off e~ one. 

1 have come to the conclusion that the educated man 
is a man who understands himself, thi world in which 
he liven. and sense" hih responsibility toward- that world. 
And 1 propose to list a leu of the qualities of the edu- 
cated man as 1 see them. Many there are, 1 am sorrl to 
sa:. who possess diplomas such a;? will he distributed 
todaj. who cannot in the full sense of the word be treated 
as educated men. Not from Caltech. Perhaps from Har- 
vard. And man? there are who have never had the pri \-  
ilege of crossing a campus. who are in ever? sense edu- 
cated. 

The educated man 

What are some oi these qualitier? First ol all. In mx 
waj  of thinking, the educated man is a marl who ha' 
mastered one subject--who ha* addressed himself to a 
specific task and come completely inside it. Thai. you1 
diploma certifie-' vou have done. ?o\\ I rare not. when 
1 recruit young men tor the steel industr?. what that suli- 
ject might be. I t  may he disconcerting to yon young men. 
hut 1 say that we in industrt do not seek to employ vou 
for what vou knoiv, but foi your capacity your proven 
capacity. to learn. And if a young man join< m? rompam 
in the production of sterl I don t  care whethe1 he5 a 
metallurgist 01 took honor* in the (.;reek classics. (Thai'+ 
a plug fot inyseli-that< what 1 did. I Rut what I do 
care about i- whethei he ha- denions~rated that he can 
take a subject and lick it. 

But that-  only the beginning. The occupational diq- 
ease. m: friends. as men train in the sciences. ir that 
the) never can get outside and above the subjects in which 
the? were trained. And the educated man must have a 
flexibility of mind. He must be able not on1) to master 
a subject, but to leave it. He must have the intellectual 
courage and facilitl to undertake to master a subject for 
which he was not trained. 

bou voung men-as you come into industry. to the 
professions. it will he a very short time attei yout gradu- 
ation before you w i l l  find that vou are required to do 
thing, that vou nevel undertook before. And so I sa) 
the educated man must have the ahilitv to tread with 
confidence on uniamilial ground. 

And then the educated man must he able to deal. not 
on11 with facts. hut with ideah. He must deal with the 
abstract ai- well a1- the concrete. Those of you who are 
trained in the scientific method will find there are proh- 
lems in the world that cannot he solved by quantitative 
measurement 01 analysis. And therefore the educated man 
must deal not onK with the specific hut with the abstract. 
Among those abstract subjects. the educated man must 
deal today with the problem* of human behavior. 

1 on. the scientists, have pushed back the frontiers of 
our technical knowledge beyond the wildest flight of 
imagination. hut in so doing you have given us a dread- 
full? complicated world. And the problems that men 
struggle with todaj in public life or in industry arise not 

from our ignorance of the laws of nature, but from our 
lack of understanding of the human soul. The problems 
that we struggle with in industry are those of human 
behavior, and the educated man must come to have in- 
sight into the problems of human behavior. 

He must first of all know h i m d f .  He must understand 
the impact that he makes upon those about him, and be 
sensitive to the unexpressed criticisms of his conduct by 
observing the reactions of others to himself. 

Going beyond that, he must understand how to deal 
with groups. If he is to supervise others he must come 
to knou that not all problems may be solved by the mind, 
because they are problems that stem from emotions. You 
rentlemen have taught us in the steel industry how to 
deal with stre- in metal. We need to learn how to deal 
with stress in human heingh. And the educated man of 
todai must lie rapahle both of understanding the phy- 
sical \a\\-- and of understanding those that deal with the 
human heart. 

The educated man, then. must understand how to com- 
municate ideah to hi, tellow'--by which I mean he must 
be ahle to write and speak the English language intel- 
l t p i h l ~ .  Now if 1 ma) suggest some minor criticism of 
out friends in science, i t  i s  that the) speak to the world 
in their own idiom. They use their own patter. Sometimes 
we haven't the foggiest idea whal i~ is about. Now if a 
man is LO communicate ideas intelligently he must seek 
the idiom employed by those to whom he addresses him- 
self. When a diplomat goes into a foreign country today. 
the first thing he does is to learn the language of that 
country. And people who are to communicate ideas must 
speak i n  the language of those to whom the ideas are 
addressed. 

The age of ideas 

This is the age of ideas. This is the period when men 
try avidly to capture the mind5 of others, and no idea 
today, however true, is effective if it remains locked up 
in the mind of an inarticulate scholar. 

And then the educated man today must have a plan for 
his life. I once saw a ship whose motors were running at 
full speed but whose rudder had been disabled and it was 
a sorry sight. And nothing is, more tragic than to find a 
man of brilliant mind, with great intelligence, who 
doesn't know what he's going to do with it. This means 
an understanding of the human soul. and the relationship 
of the human soul to the infinite world above and about 
us. Today you have reached a goal. Life consists of form- 
ing goals and seeking to achieve them. And the word 
"commencement' means to me today that you have 
reached a goal, and by so doing have brought to your- 
selves the necessity of establishing the next goal. 

Now a man might have these and all of the other quali- 
ties that you might suggest and still not be educated. I 
think of the type of man of great intelligence who devotes 
his life solely to ihe cultivation of his mind for the en- 
joyment that that gives himself. And I say that that is 
the same sort of sin that a man commits who devotes his 
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life to making money and employing it solely for senbual 
pleasures. 

The cultivation of the mind as such is not education. 
It is putting the cultivated mind at work in the modern 
world that is the final attribute of the educated man. 

That was the great tiaaedy of the middle ages. The 
scholar, the learned man, found life intolerable. The 
world so frustrated him that he withdrew from the woild 
and with the spirit of abceticism merelv enjoyed l o r  him- 
<elf the cultivation of hi> mind. And that spread darkne- 
throughout the world for centuries. 

Today we live in a free society; w e  are ihe hie-e~i 
of the earth in our freedom, arid one of the great priv- 
ileges of our free society is to receive the --or! of educa- 
tion that you have received. It has come to you through 
the imagination, the sacrifice, the deterrni~iation uk those 
in the years behind who have formed ihis great nibtitu- 
tion. And for each privilvge that we receive from a tree 
society there must be J courite~-balancing discharge ot 
obligation's to society. If we are to enjov the benefits of 
freedom, we must measure up in full to its responsibili- 
ties and meet them: J I I ~  so the educated man ir. I ightlv 
expected to exercise leadership in the world about him. 

The antidote to self-interest 

I hold the same belief about the business world from 
which I come. America has the strongest economy 
and the highest standard of living in the world because 
of our system of free enterprise. And that is sparked by 
the incentive of self-interest; but the antidote to self- 
interest by the business man is the voluntary assumption 
of responsibility toward society. And 1 am sorrv that it 
is true that my brethren do not all hold that creed. 

There are men who crop the fields of free enterprise 
and do nothing to restore the soil. There are men of high 
responsibility in the business world who live out their 
entire careers withoilt sharing the responsibility for pel- 
petuating the society that makes free enterprise possible. 

I had the privilege a week or so ago of hearinga very 
distinguished address by Dr. DuBridge, in which he 
traced the history of science. And he pointed out that 
until Copernicus came, man believed the entire universe 
revolved about us, and that Copernicus taught the world 
that it was not so-that our earth revolved about the sun. 

I know men in the busmen world todav who ought lo 
meet Copernicus. They still do not know t h a ~  the vghole 
world does  no^ revolve about themselves, nor about their 
eompanv. 

Toft. what does the young man d o ~ t h e  educated 
voung man-to lake his place 111 thia sphere of re-ponsi- 
hilitv? First of all. from the moment he gov> to work he 
determine'- to have other interesis in life than just the 
job. ,Now. the job is a. major thing, and should he in any 
man'. life. but the voung man who lets the job absorb 
all and dorninate every part of his life begins LO atrophy; 
and when he reaches mv age--itanding as I do in the 
o v e i h a n p f  senility-he sudderilv is problem to h i s  
tibsociales, to his company. and to his familv because he 

says. "If I should retire. what will I do?" 
I know nothing as tragic as tor a man to leach retire- 

ment age without ever having found anything in life that 
would afford unfinished busine'-s to him, after he closes 
his desk. So ihe first thing is to find some enthusiasm 
dealing with the world about vou-I'Ã help fill vour life 
over and above the job. You do this bv working in vour 
church; vou do it by working with voui -'*hoots; you do 
i t  hv working with vour cornmuni~v fund and the social 
agencies at the communit'v level. \nd then ah \OUT life 
develops you broaden that. You have <i part in forming: 
-ound political coiiditioris about vou. You enter into the 
affair5 of  your %tate. And then when your mature years 
come. you are ready lo serve you1 country. 

I have had the pleasure for two years of dividing rnv 
time between hutiiriesil and ~overrlruent,, ziiid I have learn- 
ed much about the ways 01 business men and the wavs 
of bureaucrats. \ nd  nothing disturbs me more than to 
come hack. and at the Club or on a Pullman car--at 
&out the third drink-to hear a man -av. "Why don't 
they do $0 and yo? '  1 have iried sometimes to get .ome 
of these enquirers after 'thev to join in and become part 
i t  've': and it is not always easy to find that the self- 
cippoiiited critic of government policy will come down 
dud spend his own time and monev to make the sacrifice 
to set i l  ii"1. 

"They" i s  "We" 

In this vou \ ~ i l  we the rneaning: of n11 title todav. I 
say lo vou most w~lemniv: There is IHJ group of able, 
talented men with areat leisure. v~ai t ingto  answer the 
rail of their countrv. \o. mv fiiends, there are no 
'THEY: (here are onlv 'WE'. 4d if  this great heritage 
of ou"i is to be preseived, it i vqu i i e~  the effort of all of 
ihe people all of the time-dnd that means you and me. 

I look tot ward lo t he dav when \ouna men-perhaps 
hetween the ages ot '-SO and 4oÃ‘wil take their ieaular 
turn at - e t v i n ~ o v e r m r ~ e r ~ t  "ither at the state or the na- 
tional level, tor a period of two years. We ask voung 
men to die for their roun t rv  whv should WP not ask 
young inen to live for their country^ 

I look forward to the day when yreat corporations w i l l  
encourage their voung men lo enter the public service 
and help bear the sacrifice, in order  hat the voung men 
may bring back to business the understanding of the 
problems of gcivernment, and lake to zovernment an 
understanding of businesb. 

r 7 1 he leadership of our rountrv in the wars that lie 
ahead reat* with jutil wch people a* are gathered here 
todav. What we so proudly enjov and oftentimes accept 
'vithou~ thinking through has been wrought for us by 
the courage. the dedication. and the imselfishness of 
those w h o  have gone before. We must not accept it pas- 
-ivelv. Ours is the greatest heritage in the world, and to 
pass on this torch to the ag? that lies ahead ~equires the 
constant dailv effort of men like vou and me. 

That, my friends, is the challenge todav to the educated 
man. 
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AT THE 61ST ANNUAL COMMENCEMENT on June 10, degrees 
were awarded to 321 students-126 Bachelors of Science. 101 
Masters of Science, 19 Engineers, and 75 Doctors of Philosophy. 

Included in the pictures on these p a s s  are three distinguished 
graduates. At the right is Rodney W. Supple, .vinner of the Frederic 

Hinrichs, Jr. Memorial Award as the outstanding member of the 
class of 1955. 

At the right, center, is Dorothy Ann Semenow. the first woman to 
receive a graduate degree from Caltech--shown leaving the platform 
with her PhD in chemistry and biology. 

At the top of page I0  is Edwin J. Furshpan-&own as he was 
about to receive hi5 doctorate in animal phvsiologv and embryology 
-winner of the annual Thomas Hunt Morgan Award as the out- 
standing graduate in biology. 
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DR. J. ROBERT OPPENHEIMER, director of [he fiisiiiuli- t o i  
Advanced Studies at Prince~on, and former membei u l  the (..iillecli 
faculty, visited the Caltech campu'- foi a week List. rriviitli-- 
during which time he conferred with members ot the p h v i i c i  
division, and delivered two lectures which jammed 201 Diidge 
to the rafters, even though they were concerned with the rathei 
specialized subject of the pi-meson theory. The piclures un ihe-ie 
pages were taken durina; one of thew leclmi-., hv Coii!uu ti. 
Glattenberg, a member of the Laltech class of 1%;. 



0 DESCRIBE and to evaluate Einstein as a scientist 
is at once a very easy and a very difficult job. It is 

easy to say that Einstein towers- far above any scientific 
figure of the 20th Century-a statement 1 believe to be 
true. It is even easy to say that he is the greatest figure 
in science since Isaac Newton-a statement I also believe 

A tribute presente at the Einstein 

Memorial Service held at the Univer- 

sity of California in Los Angeles on 

May 18, 1955, sponsored by the 

University of California, the Califor- 

nia Institute of Technology, the Uni- 

versity of Southern California, and 

the Los Angeles Jewish Community 

Council. 

to be true. 
But, even though we see the towering peaks of Ein- 

stein's achievements, we are still too close to them to be 
able to evaluate them accurately. Einstein's work. with- 
out question, marked a turning point in the history of 
physics. But the full significance of that revolution will 
be more clearly visible 100 years from now than it is 
toda? . 

heverthelesi', we do already have a perspective of 50 
years since Einstein did some of his most important work 
in 1905 when he was only 26 years old. And, with this 
perspective, the towering nature of his contributions is 
alread! clearly evident. 

In 1905 Einstein addressed himself to solving a riddle 
which had first been posed by the famous experiments 
made hj  4. A .  Michelson and his co-worker3 beginning 
 TI 1889-experiments which. incidentally. brought the 
hrst Tsiohel prize in physic5 10 the United States. Michel- 
son attempted to measure essentially the velocity of the 
earth through the "ether3-the ether being that intan- 
yible medium which wa5 assumed to be spread through 
all space and which accounted for the propagation of 
light. Tt seemed ohvioub that the earth's velocity through 
thl* medium could he determined b: measuring the dii- 
ierenre in the speed with which light travelled in two 
directions-say parallel and at right angles to the earth's 
motion. This was simply analogous to measuring the 
current in a river by comparing the speed with which 
a rowboat could go upstream with its speed when going 
across. 

The shattering result of this experiment was that there 
was no difference in speed whatsoever. The velocity of 
the earth relative to the ether was zero-and remained 
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zero--in spite of the fact ihat eveiyone knew that the 
earth was dashing along in its orbit about the SUII at a 
speed of 1100 miles per minute. 

Now this was but  one of many experiments in  the 
fields of optics and electricity which ~evealed coniradic- 
tions with accepted iheo~ies. And a. variety of attenipts 
had been made-moat -ucceksfuHv by H. A.  Lorentz in 
Holland-to a c c o u ~ ~ l  to1 the doubles. However, in 1905 
the mysteries *till remained. 

It was then that Einstein came along with the hreath- 
taking proposal that we take Michelson's experiment- 
seriously and take as- a basic postulate of physics that 
the world is so constructed that the velocity of light in 
free space is an absolute universal constant whose value 
is always the same regardless of circumstances under 
which it is measured. 

The consequences of this and the other postulates of 
special relativity were far-reaching;. \Ianv puzzles in 
physics were at once clarified; the concept ot' the ether 
was eliminated: a new concept of the -igniticanw of lime 
was introduced. and also there followed the idea that the 
mass of a body was a function of its speed-a relation 
which had already been iccepted for charged particles, 
and which now was extended to cover all matter. It was 
ihis relation which led to the idea of the equivalence uf 
mass and energy, the basic idea of atomic energy. 

Today the theory of special rel~tivity is such an in- 
herent part of physics that it is hard for us of this gen- 
eration to imagine what physics could have been like 
without it. It is like asking what physics was like with- 
out Newton's laws of motion or of gravitation. 

Quantum theory 

Twentieth Century physics as contrasted to 19th ( e n -  
tury '"classical" or Newtonian physics is characteiized 
by two major and far-reaching ideas; namely, relativity 
and quantum theory. I have already indicated ho\\ Ein- 
stein was ro-'ponsible fur ielativiiy. I mu$t now f~oini  out 
that he also had a major re~ponsibilitv for the quantum 
theory. 

The basic postulate of quantum theoiy was first enun- 
ciated by Max Planck in 1900. This wah the idea that 
when light energy is produced il is emitted, not continu- 
ously, but in lumps or packets 01 "quanta." Now Planck. 
though he found that with this assumption he could solve 
his problem. really did not believe it, and, indeed, spent 
seveial year* tiyinp to >how how to 31 alone withuut it. 
or at least how to minimize its universality. In the end 
he had to give up. 

Again it was Einstein who made the bold proposal that 
we believe in Planck'> quanta and that we assume that 
light travels in these energy packets and that light is 
always emitted and absorbed in lumps-the energy e ) i  

each unit being equal to Planck's constant multiplied 
by the frequency. Once this idea was accepted, a whole 
array of phenomena were explained and the basis was 
laid on which Viels Bohr a few years later built the first 
satisfactory theory of the structure of the atom. Today 

we realize that the quantum idea 1s ~bsolutelv basic to 

all physics. 
So, in the one vcar 1905. the vouthful Ein>tein bv bold 

leaps of his coiiitructive iiiiaginatiun laid the ioundatioris 
to1 the twu rnajot nett concepts of modern phvsics. If 
41bert Eitistein had passed . i ~ ~ a v  in 1906 .it the age ul 
27, he itould Â¥-til lie ~eineinbered as one ol the great 
tiauies in physic-. But ot course he did not stop there. 
He went on to develop fuither ideas in bolt1 rela~ivitv 
and quantum theorv:making many contributions of p e a t  
significance which I cannot take time even to mention. 

General theory of relativity 

But puss-ibly the greatest and iiiost characterisiic 
achievement of Einstein, the idea which is of ?uch pro- 
fundity that we know of no other living mind that might 
have conceived it. was the theory of geeneial rela~ivity 
first propounded in 1916. This is clearlv not the tippropi- 
ate place, nor is the -pi-akei the appropriatf' person. tu 
describe the theory. I t  you wish ii simple sentence to 
characterize the two theories of relativitv. i t  is thi*: 
Special relativi~y deals w i ~ h  physical conditions encoun- 
tered when observations are made on bodies moving rela- 
tive to each other with a constant velocity; general rela- 
tivity deals with cases in which the veloci~y is changing, 
in which there is acceleration. Since the most commonlv 
observed cause of an acceleration is what we term the 
force of gravity. Kinhtein was led direc~lv to a new 
theory of gravitation. And Â¥-inc the measurement of ar- 
celeration itself depends on measurements of 'pace and 
time, general relativity propounded ;I new concept 01 
>pace-i ime. 

The full con'-equences of general relativity have not vet 
been worked out, but no iispect of i t  has vet been found 
which is contrary to experience. Einstein himself Â¥-pen 
the next 55 years of his life in completing the theory 
m d  in trying to lie together the new ideas about gravita- 
tional fields with the quite iliflerent *et of ideas relatirig 
lo electiomagnetic fields. But the achievement of a uni- 
fied field theory is still apparently a far-off dream which 
rnav have to await, tor its fulfillment, the birth of an- 
other intellect comparable to that of 'Vibert Einstein. 

And so today till scientist-' unite in saluting one of (he 
;reat minds of the ages-one which ranged -vith origin- 
iilitv and profundity from the iinirnaginable n~inutenesb 
o t  the atomic tuicleu'i tu the unimaginable vastness ot the 
uriive~se. 

This w i l l  Â¥-ugges why it is that ihe Â¥-cientist  and i l l  

iivve of d mind -o "cat. But -'cienlists also salute the 
human qualities of this great man. He was ii man of him- 
plicitv. of gentleness; a man with a great heait who never 
performed a selfish deed. who never expressed a thought 
that was not motivated bv the most kincere and generous 
concern for the welfare, the freedom and the happiness 
of -ome individual human being-or. more likely. o f  

the whole human race. 
His nwnument lives in the %tructure of science and 

also in the hearts of men. 
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A R T Y  

ON MA) 18 the California Institute 
Associates held a spring party on the 
campus. Starting with a tour of scientific 
exhibits which had been set up in the 
Dabne? gaidens and lounge, the party 
moved on to Ki-rckhoft to hear an informal 
colloquium on some of the important dis- 
cowrie" of science by President DuBridge. 
Biologist Ccoige Beadle, Geochemist Har- 
rison Brown, Physicist Richard Feynman. 
and Chemist Linu5 Pauling. To finish off 
the afternoon, Associates and their guests 
had a chance to meet the students and 
staff' members who had arranged the ex- 
hibits. at a reception on the lawn of the 
President's house. 

Dr. G u n n m  Bergman, Assistant Professor 
o j  Chemistry and Mechanical Engineering, 
explaining lioic Y -ray  studies make it pos- 
sihie t o  determine the arrangement of 

atoms in u solid substance like ca lc i t f~ .  



Right: Dr. Richard M .  Badger, Projeissior 
of Chemistry, demonstrates the vibration 
of molecules and their absorption of ZQht. 

Below: Visitors examine one of the 40 
exhibits in Dabney lounge and &ens. 

i l i ov t , :  h ~ p i i i n .  r t t lg v \h tb i i  diufiirii~v 
t h e  Jot  cne 01 I wo ~ ~ o ~ ~ ~ ~ ~ ~ L e c t r o - n i u ~ n e h  





Your health will be better since doctors can now use 
\ 

DOCTORS have long wanted to learn more about the 
human bloodstream-how it supplies nourishment. . . 
defends against disease . . . becomes diseased, itself. 

AT WISH IS REAUTY today, because atomic energy 
as given a voice to certain of nature's elements. When 
ese elements are exposed to the powerful radiation of 

splitting atoms, they become radioactive, themselves, 
and are called radioisotopes. The radiation they give 
off can be detected and heard with special instruments. 

Now doctors introduce isotopes of iodine, iron, 
sodium, or other elements into the bloodstream. Their 
course can then be followed to determine the location 
and nature of the trouble. Isotopes are also becoming 
increasingly important in actually treating ailments. 

ISOTOPES are being used in similar fashion by indus- 
try and agriculture to analyze materials, measure wear, 

control processes, and to help answer mysteries of how 
plants absorb nourishment from the soil and how it 
affects their growth and health. 

THE PEOPLE OF UNION CARBIDE operate, under 
Government contract, the Oak Ridge National Labora- 
tory, the Nation's chief source of radioisotopes, as well 
as the huge atomic materials plants at Oak Ridge and 
Paducah. 
STUDENTS A N D  STUDENT ADVISERS: Learn more about career 
upportunities with Union Carbide in ALLOYS, ~ ' . ~ K M O N S ,  CHEMICALS, 

GASES,  and P L A S ~ I C S .  Write t o r  buuklet 3E-2. 

ND RBON CORPOR 
30 EAST 42ND STREET N E W  Y O R K  N. Y. 

In Canada: UNION CARBIDE CANADA LIMITED 

UCCrs Trade-marked Products include 
SYNTHETIC ORGANIC CHEMICALS PRESTONE Anti-Freeze EVEREADY Flashlights and Batteries PREST-0-LKTE Acetylene 
Dyne1 Textile Fibers ELECTROMET Alloys and Metals HAYNES STELLITE Alloys UNION Carbide LINDE Oxygen 
~ N D E  Â¥-!;licone BAKELITE, VINYLITE and KRENE P ~ ~ S ~ ~ C ~ A T I O N A L  Carbons ACHESON Electrodes PYROFAX Gas 
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STUDENT LIFE 

HE SOPHOMORL set hi* h a p  down against the wall 
ot the station and walked over to the track-.. looking 

to the south foi some sign of the train. 
Choo-choo, he thought happily to himself. choo-chon. 

and in tort1 and a hall houii  I'll he home. two thousand 
mile- awax from Pasadeni and three months removed 
rom Tech. Choo-choo. 

There wasni an) sign of a m  train. Hi-i spirits damp- 
ened. he walked hack the other ha) .  and then stopped 
to look toward the east. no1 toward Mecca hut in thr 
direction instead of the Caltech campus. which la\ on11 
a mile 01 two awa\, over the buildings and down the 
quiet streets. 

Why should 1 he so glad to get awax ? he asked him- 
self. Youd  think a college kid would hate the summers. 
would he already anxiouqlx awaiting the beginning of 
the neu veai. College year'- were- the brightest of all. and 
college life was the liveliest of all. and the hest--that 
wa\ the wa? you were supposed to look a1 it. 

Actuall). he wasn't as glad ah all that to he going 
home. He wac looking forward to the reunion with hi< 
high-school friends (who were scattered in college'- all 
over the Middle R e s t )  and he was looking forward to 
his job as a relief from the nine-month ordeal of classes. 
But h tve r t a in l j  was going to miss student house life. 
and Caltech lile. with all itc little peculiarities which he 
wa+ comingtto respect. 

He tried to evaluate hi. sophomore veai. Socially. he'd 
shown some improvement. he decided. hut not nearly 
enough. He'd '-till feel backward at home in the company 
of his friends who had gone the route of ro-education:, 
hut he had made strides. 

Nothing he had done during this spring term had 
worked out quite right. the Sophomore realized. but 
nothing had been a complete failure. He hadn't dated 
enough. he hadn't horsed around enough. he hadn't 
studied enough-hut somehow he felt that now he wab 
more fun-const ' io~~.  more social-consciou-i. and even more 
study-consciou~ than h e d  been a felt months hack. 

li  suddenh occurred to him that just now. standing on 
the station platform and evaluating his sophomore vear, 
he hadnt  given much more than a passing thought to 
his academic side. 

That was characteristic at Tech. he thought. You just 

don't worn  about the academic side when voure  at Tech. 
\ou  can rouni on that to take rare of itsell: your real 
responsibility i> to develop you1 other sides, to tr) to 
keep pare in ever! othei way ttith the student. at other 
colleges whom you are outdiqtancine in a scholastic wa?. 

We take 11 for granted. he thought. following the idea 
along. that we're learning. Emphasis on studying disap- 
pear?; emphasis on grades becomes niore obvious. foi 
the simple reason thai vou knou vou're iearrrnp hut on]? 
grade- can communicate thai far! i n  othei people. people 
who don't knew Caltech. 

The t h i n G s .  the Sophomore decided with a sudden 
rush of ferhng. that what you don't know can reall! hurl 
you. You rant he 9ure when voure  ai Caltech that voure  
learning to live with o t h e ~  people. that \ o u r c  learning 
the enjoyment and appreciation of life that i- reall! the 
most important aspect of an education. 

What a splendid rationalization1 he fcmiled to himself. 
0 1  maybe it's the truth. But anyway. it was a good op- 
erating hypothesis. It was Caltech'k responsibility to make 
him a good scientist or  engineer, he decided, and it was 
his own responsibility to make himself a good citizen 
and a well-rounded human being. 

Well. Caltech was coming through. There was no gel- 
ting around i t ;  he knew a hell of a lot more no\\ than 
he'd known a year back. Science had lost its glamor lor  
him. hut he still felt at home with a technical education. 

4nd if he wasn't coming through with his part of the 
bargain, well. hy gosh. now was the time to start. Three 
summer months at home, among people I know. in places 
I knob, learning what I want and how to get it. That 
ought to he the turning point. 

Pretty logical turning point-half way through his col- 
lege davs. It did seem like the Big Fork in the Great 
Highway of Life. and he was determined to return to 
Pasadena in the fall ta r  more alive, far  more alert, far  
more rnnxious than he'd ever know how to be before. 

Down the tracks to the south. a glint of steel heralded 
the approach of the streamliner, and the Sophomore-- 
now a Junior-stopped philosophizing, and began to hum 
a tune. 

"Sweet Chariot." he murmured to himself. "comin' 
for to carry me home."' 

-Vartv T(zngorn '57 
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of complex electronic e 

Marco Polo had nothing on Western Electric's 
field engineers. They travel the world to advise on 
use, installation and maintenance of the electronic 
equipment we produce for the Armed Forces . . . 
like radar bombing systems, anti-aircraft fire con- 
trol systems, and the Nike guided missile control 
system. 

Western Electric is called upon to make these 
things because of its vast experience with highly 
complex electronic equipment as the manufactur- 
ing unit of the Bell System. It's a job that presents 
an unending challenge to our engineering staff. 

NIT OF THE BELL SYSTEM 

JUNE, 1955 

made for Arme 

Western product and development engineers are respon- 
sible for turning out some 50,000 different items annually 
for the Bell System - everything from tiny transistors to 
giant bays of electronic switching equipment. Shown 13 
one stage of transistor manufacture. 
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Annual Meeting 

RECORD NUMBER of 373 alumni met at the Elks 
Club in Pasadena tor the Annual Banquet and Meet- 

ing on June 8. President DuBridge reported to alumni 
on developments at the Institute during the past year- 
and announced that for the second consecutive year the 
Alumni Association would make a gifl of $15.000 to ihf 
Institute in support of an Alumni Scholarship Endow- 
ment Fund. The gift adds to a fund whose income will 
he used to provide four-veat tuition scholarship;! fot 
worth) undergraduate*. 

Speakel of the evening was Robert L. Minckler. presi- 
dent of General Petroleum (.orporation and Caltech 
trustee. who talked on "Proere'-" i n  Management." 

f A .  Vernon hexvton 3 4  took ovei a, president of thr 
Alumni A-wria~ion. I\PM vire-pref-ideni ih William F 
hash. ,It. '38. Donald Clark '29 and (reorge R. Holrne- 
'38 remain a+ secretar? and treasnrei. 

hewl! -rlected mrmhers of the Alumni Board of Direc- 
tor, tot two-veal term* are Robert H. Rungs! 'SO. Rich- 
ard H .  ,Iahns '35. Willi* R .  Donahue '34. and Richard '&. 
Stenzel '21. 

Reunion classes this year included 1915. 1920. 1925. 
1930. 1935. 1940. 1945 and 1950. 

The claÃ§- of 1920 celebrated its 35th anniversar? at 
the Alumni Banquet. with a turnout of 11 members- 
nearh a third of the class. Those present pave the follov,- 
ing rundown on what the! are doing today. 35 wars  
aftet leavinn Trch : 

.Iarn~.s R.  Black General Traffic Manager. Pacific 
Telephone Co.. Los Angeles 

Virsil H .  Best Machine design and construction, 
self-emploved 

R.  H. Duguid Retired aftei 34 years with the 
Pacific Electric Railway 

E.  Victor H o u n s c l f S t a f f  Engineer-Pacific Telephone 
Compam . Lo6 Angeles 

Thcrnn C .  Hnnn'irll Electrical Engineering Associate. 
Dept. R atpi & Power. L. A. 

Hfirvw If. H m s ~  Lahnrator? Director-Na1'1. Clay 
Pipe WIS. Assor.. Los Angele* 

l \ l d  4. Sf in~er  Protection Engineer, Pacific Tele- 
phone Companx . Lo- 4ngeles 

R.  h w n  Smith Realtor. Santa Ana. California 

Georgp 0. Suman. / re  General Superintendent. Tidewater 
&i Assor. Oil Co.. Ventura 

Lrnrst H .  Swift Professo? of Analytical Chemistry, 
Cal tech 

George K. Whitworth Deputy City Attorney, Dept. of 
Water and Power. Los Angeles 

Robert h a p p  Professor of Hydraulic Engineer- 
ing. Caltech. 

National Academy 

HREE (ALTECH ALUMNI were elected to the 
National Academy of Sciences this spring, bringing 

mni membership in the organization to 24. The new 
members: Paul H. Emmett. PhD '25, John R. Pierce. BS 
'73. MS '34-. PhD '36, and Saul Winstein, PhD '38, 

Paul Emmett. who has been a Senior Fellow a1 the 
Mellon Institute since 1944. was graduated from Oregon 
State College in 1922 and received his PhD at Caltech 
in 1925. After a year as instructor in chemistry at Oregon 
State College. he spent 11 year's as a chemist at the Fixed 
Nitrogen Laboratory of the U.S. Department of Agrieul- 
tiire. From 1937 to 1944 he was Professor of Chemical 
Engineering at Johns Hopkins University. 

His researches in physical chemistry related to cat- 
alysis and surface chemistry have gained wide recognition 
for Dr. Emmett. and his studies of low-temperature (phy- 
sical) absorption supplied the missing piece of "key" 

formation needed by catalytic chemists for some 20 
ars-a method of determination of surface areas. This 
scover? led to the now famous Brunauer-Emmett-Teller 

(BET) method. 
John R. Pierce joined the Bell Telephone Laboratories 

as a member of their technical staff immediately after 
receiving his PhD in electrical engineering in 1936, and 
he is now Director of Electronics Research at the Labs. 
I n  1942 he received the Eta Kappa Nu Award for being 
the most outstanding young electrical engineer of the 
year. and he also received the Morris Leibmann Memorial 
Prize of the Institute of Radio Engineers. 

Dr. Pierce's research has been in the field of electron 
dynamics and in the interaction of time varying fields 
with electron beams. He is probably most widely known 
for his development of the traveling wave tube idea into 
a useful device, which has led to some of the most signi- 
ficant new developments that have occurred in micro- 
wave electron tubes since the end of World War 11. 

Saul Winstein was born in Montreal and came to the 
United States at the age of 10. He was graduated from 
HCLA in 1934 with highest honors, and received his 
PhD from Caltech in 1938. He has been a member of the 
UCLA chemistry department since 1942, his special field 
being studies of rearrangements of molecules. 

During the war he was director of research on a gov- 
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1916-The first being plant, Seattle 1954Ã‘Boeing' Seattle plant as it appears today. New Engineering Building is shown in foreground. 

Then the chart below will be of interest. 
It shows that 46% of Boeing's engineers 
have been with this company for five 
or more years; 25 % have been here 10 
or more years, and 6% for 15 years. 

One reason for this stability is that 
Boeing has grown steadily for 38 years, 
providing plenty of room for advance- 
ment. Another reason is the highly in- 
teresting type of work at Boeing, such 
as designing and building America's first 
jet transport and the revolutionary B-47 

and B-52 jet bombers, as well as work 
on pilotless aircraft, supersonic flight 
and research in nuclear-powered aircraft. 

Still another reason is this: Boeing 
always has put dominant emphasis on 
engineering development. Pioneering in 
this field has meant that Boeing con- 
stantly has increased its engineering staff 
in relation to total employees. Fifteen 
years ago, one out of 16 employees was 
in engineering. Five years ago the pro- 
portion ot engineers had been raised 
to one in ten and today it has climbed 
to one in seven. 

Boeing has rewarding openings for 
engineers of EVERY category-electri- 
cal, civil, mechanical, aeronautical and 
related fields, as well as for applied 

physicists and mathematicians with ad- 
vanced degrees. 

Careers at Boeing afford a wide vari- 
ety of experience in research, design and 
production, as well as work with new 
materials and techniques, and contacts 
with a cross section of industry through 
Boeing's vast subcontracting program. 

Boeing promotes from within and 
holds regular merit reviews to assure In- 
dividual recognition. Engineers are en- 
couraged to take graduate studies while 
working and are reimbursed kor all tui- 
tion expense. 

For further Boeing career information 
consult your PLACEMENT O F F I C E ,  or wri te  

JOHN C. SANDERS, Staff Engineer - Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

SEATTLE, WASHINGTON WICHITA, KANSAS 
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aeronautics, L CONTINUED 
astronomy 
biology 
business 
chemistry 
economies 
electronics 

Smithell-. (;. J.. METALS REFERENCE 
engineering ROOK ( 2  vols. > (Interscience. $2?! 1 
geology 
management All technical books are available at 
motlnemalics 
mechanic's 
metallurgy - 
meteorology 
nineralogy 

Technical Book Division 
~ucleonics 695 E. Colorado St., Pasadena 
aetroleum 
ahysics 

SY. 3-1 171 &Y, 1-6669 
ilastics Industrial Discount Write for 
.tatistics Inquiries Welcomed Free Catalog 

Oil Properties Consultants, Inc. 
Complete Petroleum and Production 

Engineering Service 
Siili.iirtare Gt-"loQ * Nicropaleoiitolog^ 

Resrrvoir Merhanicb 
*vriimIar-k Kecovery an0 Evaluation 

Iirgisirreil l ~ n p i ~ i e e t ~  

Petroleum Enginee 
Associates, Inc. 

Complete Laboratory Service 
Core-Analysis * P V T  0 Fractional Analysi-. 
Florcnt H.  Bailh. '2't Iten6 Engel, Ph.D. '3.1 
709-711 South Fair Oaks Avenue S'i raniore ."Ã 1 1% 
Pasadena 2, California Ryan 1-8141 

Let Calmec Manufacturin 
Worry About 
Your Metal Parts and Products 

We have the most modern facilities and most 

complete plant to give you the maximum of 
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 name, from 
our plant. 

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

ernment contract investigating treatment of malaria. In  
1948 h r  won thc American Chemical ;lonet>'- SlOOO 
award i t !  P u r r  Chemistr\ .  Durin? the pas! vear he has 
heen servinc a"- Faculty Research Lecture, at IICLA. the 
highest i a c u l h  honoi on thai campus. 

Caltech alumni previously elected to thc National 
4 r a d e m ~  of Sciences, aside from t h o v  on thc Caltech 
staff, inclnde: Robert R. Rrode. P h D  '24. Sterling R. 
Hendrick-,. P h D  '26, Edwin M. MrMillan. MS '29. 
Joseph L. Maver. '32, W olfgang k. H. Panofsk!. PhD 
'42. Kenneth S, P i t x n ,  '35. William R. S h o c k l e ~ .  '32, 
1;. Bright Vi l son  J i . ,  P h D  '3."). and William C d oling. 
P h D  '29. 

Othei alumni elected to memhershni in the ^cadem>. 
and nov on the staff of the Institute. total 12. The! a re :  
Carl D .  4nderson. TiS '27. PhD '24. Richard M .  Badger, 
RS '21. P h D  '21. H i ~ g o  V. Benihofi. P h D  '3.5. Jamer F .  
Honner. P h i )  'a. 1. 3 .  M .  DuTVIond. RS '16. P h D  '29, 
Charles Lauritsen. P h D  '29. Linuc Paul ine,  P h D  '25. 
H. P .  Robertson. P h R  '25. Oliver R .  Wulf, PhD '26. 
Don M. Yost. P h D  '26; and from Mt. Wilson and Palo- 
mai Ohservatorie-i. Horace % . Rahcock. RS '?A, and  I ra  
5. Rnwen. P h P  '26. 

' SMOOT-HOLMAN COMPANY i 
offices ! P.O. BOX 398 * DEPT. c a INGLEWOOD, CALIF. , 

in host 1 Please send me complete 
principal cities 1 lighting literature for: 

0 COMMERCIAL IJ INDUSTRIAL I 
PBA ! 0 SCHOOL OR INSTITUTIONAL IJ FLOOD ! 

branch office 1 
and warehouse I 

CITY ZONE_____STATE.______________ 
I 
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Steel that saves two days9 time 
two miles down 

The oil in an oil well is forced to the surface 
by the injection of gas under pressure. The 
valves used to regulate that gas take terrific 
abuse. When they wear out and need replace- 
ment, oilmen have to haul up perhaps two miles 
of pipe-unless they use the valve housing 
shown here. Its valves can be changed from 
ground level by lowering special tools down 
the tubing on a wire. These housings must 
withstand 6,000 pounds per square inch. Ordi- 
nary steels failed under inspection test. Others 
cracked during heat treat. 

met the e 
The manufacturer of these valve housings brought 
his problem to Timkcn Company metallurgists. 
Their recommend-ition: a certain analysis of 
Timken%lloy steel tubing. It had the strength 
and weldability needed, plus uniform response 
to heat treatment. The manufacturer switched 
to the Timken seamless steel tubing; production 
soared while costs and rejections were greatly 
reduced. With these valve housings, oilmen 
save two days' time-often more-and several 
thousand dollars. 

Want to learn more about steel 
or job opportunities? 

Some of the engineering problems And for more information about 
you'll face after graduation will the excellent job opportunities at 
involve steel applications. For help the Timken Company, send for 
in learning more about steel, write a copy of "This I s  Timken", 
for your free copy of "The Story Address; T h e  Timken Roller 
of Timken Alloy Steel Quality". Bearing Company, Canton 6,  Ohio. 

YEARS AHEAD-THROUGH EXPERIENCE A N D  RESEARCH "\ 

S P E C I A L I S T S  IN F I N E  A L L O Y  STEELS, G R A P H I T I C  T O O L  STEELS A N D  S E A M L E S S  TUBING 
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ALLEN MACHINE & TOOL CO. 
Designers and Builder.. of Special Machinery and Tools 

Also General Machine Wor 
13409 5. Alameda Street Compton, California 

Phones NEvadci 0.1219 - N&wmaii 5-8141 

LABORATORY 
P H O T O  C H E M I C A L S  

I RALPH L. ATKINSON '30-70711 $anla Monica Blvd., Hollywood 31, Calif. I 
AMES & MOORE 

Trent R, Dames '33 William W. Moore '33 
Soil Mechanics Investigations 

General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Ofhces: Los Angelea, San Francisco, Portland, 
'wattle. Salt Lake (:it), Chicago, New York, Atlanta, London 

1 l i f t  I ~ksuranvt Annuitiei, Estate Planning 1 
OLD 0. GRONDAHL 

NEW YORK LIFE INSURANCE COMPANY 

I 234 E. Colorado Street Pasadena 1, Calif. 
Sycamore 2-7141 Iies,.: SY. 3.5514 Ryan 1-8431 I 

OLNEY BROTHER 
RUG AND FURNITURE CLEANING 

ORIENTAL RUG EXPERTS 
312 N. Foothill Blvd. Pasadena 8, Calif. 

Sycamore 3-0734 

OF PASADENA 

1 since 1910 1 
Chemists-Engineer6 

Chemical and Physical Testing Laboratories. 
781 E, Washington Blvd. Los Angeles 21, California 

Member American Council of Commercial Laboratories 

C. E. P. lefireya. 
Ph.D. '31 

Technical Directoi 

Research - Consultation - Analyses - Testing 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECRETARY 
Kenneth F Russell '29 Donald S. Clark '29 
VICE-PRESIDENT 

Vernon Newton '34 
TREASURER 

George B Holmes 38 
BOARD OF DIRECTORS 

Willard E Baiei '23 Philip Cravitz '29 
Robert R Bennett 4'1 Itou Iaa G Kmqman '28 
Hugh C Cartel '4q ~ i j i a r n  F. Nash Jr 38 

Charles P Strickland '43 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President George W Boutelle '48 
American Machine & Foundry Co 261 Madison Ave., N.Y. 
Vice-president David Barker '36 
Polytechnic Institute of Brooklyn, Brooklyn, N Y. 
Secretary-Treasurer Frank F. Scheck '48 
Attorney, 247 Park Avenue, N Y. 

WASHINGTON, D.C. CHAPTER: 
President Thomas S Southwick '27 
U S Weathe, Bureau Washington 25 D C 
Secretary-Treasurer Clarence A Burmister '25 
U S C î . C S RadioSonic Laboratoi T Wash 25 

SAN FRANCISCO CHAPTER: 
President Robeil G Heitz '36 
Dow Chemical Company Pittsburg California 
Vice-president Louis H Erb '22 
Pacitis. Tel & Tel Go San Francisco Calitornia 
Secretary-Treasurer Harrison W Sigworth '44 
California Research Corp Richmond California 
Meetinas Informal luncheon- eve1 Thursday 

Fraternity Club 34: Bush St San Franciscu 

CHICAGO CHAPTER: 
President Eben Vey '41 
Depi of Engineerinq, Illinois. Institute of Technology 
Vice-president 1- 1 Groat '22 
840 S Canal Street Chicago 80 Illinois 
Secretary-Treasurer L H Nobles '49 
.~eparlment of Geologv Northwestern University 

SACRAMENTO CHAPTER- 
President Luthex J Eastman 78 
Cali! Board 01 Equalization 1020 N Street 
Vice-President Herben H D~ardorff  '30 
State Division of Highways, 1120 N Street 
Secretary-Treasurer Wayne MacRostie 42 
Statr Vr'ate~ Projeci Authority Sacramento 
Mwtincn Fir<, Frida: each month a1 noon 

Univ~rsit', Club 1311) J: St Sac ram~nto  

SAN DIEGO CHAPTER: 
Chaiiman Llaunce B Ross '24 
3040 Udol S I ~ P P I  San Diego 6 Cali! 
Secretary Frank John Do!? Jr. '45 
Conso1idatpi-i Vultes Aircraft Corp 
Program Chairman Herman S Englander '39 
U s Navy Electronics Laboratory 

Caltech Alumni Association 

A1 FAMILY PICNIC 
Saturday, June 25 

Marineland of the Pacific - Palos Verdes 

I FACULTY MEMBERS ONLY . . 
Up to 30% off o n  auto insurance 

We can obtain insurance at prefened rates in laige 
nation-wide company. Standard provisions in policy. 

F. G. JOHNS-IMPERIAL INDUSTRIES 
415 McCroarty St., San Gabriel Cumberland 3-21 74 

SCIENCE W IT ING CONTEST 
for undergraduates & graduate students 

$100 first prize $50 second prize 

doting date extended to July I ,  1955. 
For further details contact E&S office. 
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o build it No question about it: It's as simple as this: 

. . . build it 

Every woman wants an all-electric 

kitchen, these days. She knows it's 

a cleauer, cooler, easier and more 

pleasant place in which to work. 

It's what she's looking for when 

You can put the homes you build in the 

"inoht wanted" claw by building in the 

"ino~t wanted" feature: all-electric 

kitchens. Further information and 
assistance with your building plans are 

1 SK-D 5000 Volt Trailing Cable 

1 These cables are made for services up to and including 5000 volts and are 
1 recommended for use where a tough, flexible cable i s  required for transmitting power 

to movable electric equipment such as shovels, dredges and cranes. They also are use- 

ful where a portable cable i s  desired for temporary or emergency transmission of I 
I power such as during construction work. 

I A a 

\ EW JERSEY 
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The  time was 

never more 

opportune than now 

for becoming 

associated with the 

field of  advanced 

electronic-.. 

Because of military 

emphasis this is 

the most rapidly 

p w i n y  and 

promising sphere 

of endeavor 

for the young 

electrical engineer 

or physicist. 

or 

PHYSICS 

GRADUATES 

Since 1948 Hughes Research and 
Development Laboratories have been 
engaged in an expanding program 
for design, development and manu- 
facture o f  highlj  complex radar fire 
control systems for  tighter and mter- 
ceptor aircraft. Thi\ require, Hushes 
technical advisor\ in the field to 
serve companic-i and milltar\ agen- 
cie5 employing the equipment. 

As one  o f  these held engineers 
you will become familiar wit11 the 
entire systems, involved, including 
the most advanced electronic com- 
puter:.. W i t h  this advantage  y o u  
will be ideallj situated to  broaden 
your experience and learnma; more 
quickl? for  future iipplication t o  
advanced electronics activitj . 
Positions arc available in the con- 

(mental United States for married 
and singlc men under 35 years of 
age. Overseas assignments are open 
to  smgle nien on l j  . 

Hughe Field E n g i n m  
l l m  H Scorl instructs 
Air  Force nersonnel tn 
connection with Hughes 
equipment, 

Scientific 
and 
Eiyineering 

$4' 

HUGHES 

RESEARCH 

A N D  

ENVELOPMENT 

LABORATORIES 

Culver City, 

Lox An-qeles 

County, 

California 

Assurance is  required that 
relocation QT t h e  apnllcant 
i l l  n o  :3uÃ§^ disruption of 
i n  urgent military project. 

1920 
George 0. Suman, who has spent many 

years with the Tide Water Associated Oil 
Company, was appointed general superin- 
tendent of t he i~  coastal district last July, 
with headquarters in Ventura, California. 
"1 find the people and the climate most 
agreeable," George writes, "And since 
coming to Yentnra have a ncv wife, Sally. 
Also became a member of the Satroy 
Country Club and am busy chasing the 
elusive poll ha11 at times." 

1925 
Aeale D. Smith has been living in Santa 

Rosa (.alifornia, for the Jaqt year and a 
hall, and is employed as county adminis- 
trator of Sonoma County. Neale remarks 
that his three grandchildren make him 
aware of just how quickly time passes by. 

1926 
Robert Burt, PhD, and his wife Eleanor, 

have been traveling for the past yeaiÃ 
hrst through Australia and New Zealand, 
and now in Europe. " . . . We followed 
spring south 3,000 miles in November from 
the Great Barrier Reef of Northern Aus- 
tralia to the southern tip of Tasmania," 
Rob writes. "For three months we explored 
New Zealand, 5.000 miles in our Holden 
rai. First, the North Island with its famed 
Bay of Islands . . . u~ngles oi tree ferns and 
giant Kauri treees, said to be older and 
larger than oui Sequoias; Auckland . . . 
and the unique thermal region of Rotnra. 

"Flying hack to Australia we boarded 
the SS Orsova tor Europe on March 14th. 
After a day of sunshine in Naples, we dis- 
embarked at Marseilles for six weeks on 
the Riviera." 

1928 
Edward E.  Tuttle has been elected a 

directoi of the H y o n  Manutacturing Com- 
pany ol Pasadena. Ed. who is a partner in 
the Lo- Angelec law firm of Tuttle, Tuttle 
and Tayloi, is the legal counsel for Hycon. 
He 1% also executive vice president of the 
Eisick Manuiacturinp Company, which 
make-, comtrurtinn equipment and vapor 
ail conditioneit. 

1933 
Robert R. Mead was recently appointed 

district manage1 for the Ethyl Corporation, 
with headquarters in Dayton, Ohio. 

1939 
Ronald C o n n e l l ~ ,  who is living in San 

Francisco, writes: "I have been in the Bay 
Area for so long now (15 vears) that I 
feel as though I were a native. The last 
30 years have heeii occupied with work at  
the San Francisco Naval Shipyard as super- 
visor in electronics design. A baby girl 
born March 11th has pushed other activi- 
ties such as house-building and square 
dancing to a very low priority for my 
wife, Barbara. and me." 
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6 "PLASTIC" INK with the necessary flexibility, hardness, and marproofness for printing 
on packaging films such as Saran and Mylar, is made possible by the use of Herculess 
nitrocellulose as the film-former. Excellent adhesion is secured by plasticizing with Abitola 
(Hercules Hydroabietyl Alcohol) and Hercules Synthetics B21 resin. 

6 FINGERTIP CONTROL of fingerprint cards and other records is provided by 
modern dutomatic filing eyuipment. These record card's must be capable of 
being written on with pen and ink and must be protected from permanent 
darnage in the event of accidental wetting. These iiece-iarv requirements 
are obtained ihrough the use of Hercules Pexola in sizing the paper. 

forming properties of Herculesa CMC is provided by 
t h e ~ e  \oap bubbles. In industrv. CMC has proved its 
value as a general-purpose, water-soluble film-former, 
adhesive, water binder, and suspending agent. 

C H E M I C A L  M A T E R I A L S  F O R  I N D U S T R Y  

JUNE, 1955 

CHEMICAL PROCESSING MATERIALS 
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SUCCESSFUL DESIGNS 

LOW IN C0 
The first demand on every design is 
low cost to meet price competition. 
Therefore, as a product engineer you 
must be sure your designs are eco- 
nomical to manufacture and use the 
fewest pounds of the lowest cost ma- 
terials that will do the job. 

Study the facts in the above chart. 
They show you how drastic savings 
in materials can help ou cut the costs I of manufacturing mac inery up to 50%. 

Here is a machine part. . . a steady 
rest for a machine tool. By using 
welded steel construction, the design- 
er has cut down weight, yet has made 
the component stronger and more 
rigid to build accurate alignment. 
The cost of producing the welded 
steel steady rest is 36% less. 

Original Design Present Steel Design 
of steady rest of steady rest 

Data on Designing for Steel @ 
available in Engineering Bulletin 
and Handbooks by writing 

THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 

The World's Largest Manufacturer 
of Arc WeUing Equipment 

3 0 

* CONTINUED 

1940 
John C. Aupfcr writes from Claremont, 

(.alii., that he i'- planning to leave the 
U. S.  GeoIosT'aI Survey thi= summei to 
teach geologv at Louisiana State. John 
and hi"- wife now have two children-theit 
nev hot hpving arrived laut February. 

1941 
I I I .  Harnld A .  FmL.  MS. a psvchoanalvst 

in private practice. has n m  hook, Long 
jonrno f Inlian Pres+)-the true stor? of 
a troubled young man''- p*vchoanaIvqis. 
1,ast year Di. Fink published anothei book. 
Mwd and Perforrnn~u-i . a comparative 
stiidj of learning of mammals, bird- and 
reptiles. He ha< been in private practice 
sinre 1915 and presenth conduct, clashes 
toi executive--, in industry at the Brooks 
Ps\chological Institute. 

1942 
Pirhel Jl". Pichet ha*, mined :Solar ,411- 

craft a'* an experimental engineen. Reforr 
joining Solan, he had been with the Aero- 
jet-General Corporation in Azu5a for more 
than six years and had served a** project 
engineen for the past three vears. The 
Pichel'- have a daughtei. Robin, 10, and 
live in Rancho 3anta Fe. California. 

Peter L. Nichols, Jr., PhD, is now a 
section chief at Caltech's Jet Propulsion 
Lab. Peter is in charge of a newly created 
section devoted to "Solid Propellant Chem- 
istry." He has been at JPL since 1950. 

1943 
William H. Halperm\ and John A. Zivic, 

'44, were recently appointed project engi- 
neera for the Hunter Engineering Company 
of Riverbide, California. For Bill this 
means a return to his home town, as he 
went to school in Riverside. Before joining 
Hiintci he was project engineer for the 
Flunr Corporation of Pasadena, and had 
to do quite a hit of tiaveling. Last year 
he spent several months each in Alaska, 
South America, and Canada. 

John has been with the Naval Ordnance 
Test Station at  Inyokern, California, ever 
i n e e  his release from the Navy, where 
he held the rank of lieutenant commander. 

1944 
Ruben F. Mettle?, MS '47, PhD '49, was 

married early in May to Donna Jean Smith 
of National City, California, and they 
are now living in Brentwood. Ruben joined 
the Ramo-Wooldridge Corporation of Los 
Angeles last March as director of Ad- 

Stanley Aviation offers outstanding men 
in these fields a golden opportunity to 
join one of America's leading young 
aviation research and development com- 
panies. 

LOCATE BUFFALO, N. Y. OR DENVER, COLO 

Look to the future . . . today! Contact 
Personnel Director, Stanley Aviation 
Corp., Buffalo 25 or Denver 8. 
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vanced Systems Planning and director of 
the Systems Engineering Staff. 

1946 
Richard Lugeistrom is working for his 

PhD in electricdl engineering at Stanford, 
and if all goes as planned he will be re- 
ceiving the degree this year. Dick and his 
Ã§if  Bobbie have a two-year-old son, Jef- 
frey, and are expecting anothei family 
addition in November. 

1947 
Roderick K. Clayton, PhD, will be 

spending the summer at  the Marine Biolog- 
ical Laboratory at  Woods Hole, Masbachu- 
setts, studying on d Lalor Fellowship. 

1949 
William N .  Harris just received his Loin- 

mission as an Ensign in the U. S. Navi 
at the Newport, R.I., Officer's Candidate 
School. Bill will now be serving three 
years in the Civil Engineels Coipgi, start- 
ing with two months of school at Port 
Hueneme, California. 

Kenneth W .  Gardiner received his MS 
from MIT last year, and is now working 
for the Stanford Research Institute of 
Menlo Park, Calilornia. Ken was married 
in Julv. 1953, and now he and his wife 
have a nine-months-old daughter. 

Hardy C. Martel and his wife Jean be- 
rdine parents for the first time when Jef- 
frey Charles was born May 9. Hardy is 
an instructor in Electrical Engineering 
here at Caltech. 

1950 
Fdward M. UacKevett, MS, wries: 

'"Since leaving Caltech I've been employed 
as a geologist with the Mineral Deposits 
Branch of the LJ. S. Geological Survey. The 
past few years I've worked mainly in Inyo 
County. California, principally in the 
Darwin Quadrangle. This summer I'm 
scheduled to map in the southern Sierra 
Ne~ada.  My wife and I ale living in San 
Jose and have a daughter, Patricia 4nn, 
2 years plus." 

Edsel A. Wurrell is now wolking for 
the Westinghouse Electronic;! Division at 
Baltimore, Maryland. He was married last 
April to Louise Neuhaus in Baltimore. 

1951 
Richard Brewer was- employed as a pro- 

pellant chemist at Verojet right after 
graduation, Ã§in he staved with them until 
1953. when he derided to work on his 
doctorate at the University of California 
in Berkeley. Right now all Dick's plans 
have been interrupted by a two-veal hitch 
in the Army. 

WWnm Roberts. MS. and his wife 
Lorraine, report the birth of "Our First 
Little Rockhound"--+on Randolph, who 
arrived in February. r 

1952 
Donald Stewart, MS '53. is on militan 

leave from Standard Oil of California in 
San Francisco, where he was employed in 

the engineering department. Don's going 
to be in the Arm) until July, 1956, but 
what with a 40-hour week, off-quarters 
living, and allowances, he says the Vrmy 
is almost bearable. He's herving with the 
Headquarters Material Command in Haiti- 
more. 

1953 
Duane Marshull i5 living in Men10 Park, 

California, and writes: "same job at Hew- 
lett Packard. Going to Stanford part time 
. . . get MS in June. No -chool plans for 
next year. Vpril 13, '55, we had a bov, 
named Lance. Other two children, Scott, 3, 
and Dana, 2, are doing hne. 

"Boneht a house in LO& I'rancos Woods 
. . . Ã§ genuine community of civilized, 
moonshine mountaineers. Have long 4nce 
sold my i~ssorted motorcycles, hut am atill 
sticking to old cars tor awhile. During the 
summer I bicycle the 9.1 miles to work. 

"Recently I was thrown off the bike on 
a bad road dnd b r idgebroke  my arm and 
still have it in a r a t .  lust got my foot 
out of a cast-had some miissing ligaments 
replaced In mv dnkle." 

John ff ilson. came back to visit the 
Caltech geology department a few month5 

ago, and reported that he had just com- 
pleted his requirements! for an MS in 
geology at Kansas Univerbitv. He now 
plans to work to an independent consult- 
n g  geologist in the bicinitv of Fremont 
County, Wyoming. 

1954 
Francis W. Jovce is returning to Los 

'Vngeies this month to lie@ working far 
Dames & Moore, right after he receives- 
his MS from the Harvard Grad School. 
Francis and his wife have two bovs, the 
toungest born a week after he graduated 
from Tech. "I have been seeing many Tech 
men at Harvard," Francis writes. "Vbout 
10 people of the class uf '54 are here, plus 
others from earlier cla+e^." 

Gordun Lcnrner -ends in the following: 
"Working for Shell Oil Company, present- 
ly in Bakersheld. California. Have been in 
Nevada, Utah, Vrizona in the past two 
months. Was in Ventura, California, last 
winter xith J. K Billinis!,, Hum, Mot, Brrmr 
Wittkins. Bob Olsun, fa l l  class of '541, 
and Leon MichueLson. Pftt  bfizio and Fahi 
C/~attri, (nil claw of '53). To he married 
to Elizabeth Walker of Glendale on June 
26th." 

Draftsmen work on hard surfaces nowa- 
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Today the inter-dependence between 
manufacturer and supplier is stronger 
than ever in the history of American 
business. For in the challenging new 
age of electronics, hundreds upon hun- 
dreds of component parts are needed 
in the manufacture of new products. 

For example, the superb new RCA 
Victor 21-inch color TV set shown here 
contains 2,070 parts. These are made 
by 600 different suppliers, most of 
whom are small businesses. 

Indeed, more than three-quarters of 
all RCA suppliers are small business 
firms that receive nearly one-half of 
RCA's purchasing dollars. They, in 
turn, have their suppliers of raw mate- 
rials. Thus through a long line of co- 
operative effort, employment is pro- 
vided for countless people in many 
fields-and an entire economy benefits. 

RCA salutes its full roster of 7,500 
suppliers, located in 43 states, for their 
inventiveness and resourcefulness that 
contribute so much to the quality 
and performance of its products. With 
these firms at our side, RCA continues 
to march forward, creating new and bet- 
ter "Electronics for Living9'-electron- 
ics that make life easier, safer, happier. 

WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de- 
velopment, design, and manufactur- 
ing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or 
Physics. For full information, write 
to: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corporation 
of America, Camden 2, N. J. 



Westbound Rio Grande freight in Ruby Canyon of Colorado River. 

The Denver and Rio Grande Western microfilming. It is one of the fast growing and widely 

Railroad microfilms its waybills in used ways photography works for industry. 

minutes, cuts running schedules, Small businesses and large are finding that photog- 
raphy helps in simplifying routine procedures, in 

saves costs in train idling time. product design, in personnel relations. It improves 
production, saves time and cuts costs. 

You don't find a ~i~ freight idling a t  the Graduates in the physical sciences and in engi- 

terminal while waybills are copied by hand. In- neering find photography an increasingly valuable 

stead, Recordak Microfilming copies them. Then tool in their new occupations. Its expanding use has 

they're put aboard and the train is off in just also created many challenging opportunities at 
Kodak, especially in the development of large-scale 

about one-fifth the time it used to take, thus sav- chemical processes the design of complex pre- 
ing hours of valuable crew and train time. Then cision mechanical-electronic equipment. whether 
the wheel reports are made up  from the and you we a recent graduate or a qualified returning 
teletyped ahead. service man, if you are interested in these opportuni- 

Railroading is but one of over a hundred types of ties, write to Business & Technical Personnel Dept., 
businesses now saving money, time and space with Eastman Kodak Company, Rochester 4, N.Y. 

Eastman Kodak Company, Rochester 4, N.Y. 



P a s a d e n a ,  Calif. 

AiRescarch is looking for your 
kind of engineer. 

At AiResearch, we operate 
on the very frontier of present 
scientific knowledge. Through 
the years, we have made a prac- 
tice of anticipating the trend of 
modern engineering and being 
ready with the answers. 

A typical example of progress 
i s  our  activity in the rapidly  
expanding field of small turbo- 
machinery. AiResearch pio- 
neered small turbines and now 
has more experience in their  
design, development and manu- 
facture than all other companies 
combined. We have also led the 
way in the development of air- 
craf t  pressurization and a i r -  
conditioning and of pneumatic, 
electronic, and heat transfer sys- 
tems. All of America's modern 
a i rc ra f t  contain AiResearch 
equipment. We lead and intend 
to increase that leadership. 

That's why we need creative 
engineers . . . and appreciate 
them. You who qualify for an 
AiResearch position will receive 
stimulating assignments, utilize 
some of the finest research facili- 
ties in the country and be well 
rewarded financially. 

passed by  small gas turbines at AiResearch, with 
proved performance in the field. AiResearch has developed 
and produced more small gas turbines than any other company 
in the world. 

Premium positions are  now Write to Mr. Wayne Clifford, 
open for  mechanical engineers AiResearchManufacturingCom- 
. . . electrical engineers.. . physi- pany, 9851 S. Sepulveda Blvd., 
cists . . . specialists in engineering Los Angeles 45, California. Indi- 
mechanics.. . specialists in aero- cate your preference as to loca- 
dynamics.. .electronics engi-  tion between Los Angeles and  
neers . . . aeronautical engineers. Phoenix. 

Los Angeles 45, California Phoenix, Arizona 

Designers and manufacturers of aircraft components: REFRIGERATION SYSTEMS PNEUMATIC VALVES AND CONTROLS . TEMPERATURE CONTROLS 

CABIN AIR COMPRESSORS TUBSINE HOTORS . GAS TURBINE ENGINES * CABIN PRESSURE CONTROLS . BEAT TRANSFER EQUIPMENT ELECTRO-MECHANICAL EQUIPMENT * ELECTRONIC COMPUTERS AND CONTROLS 


