


Frederic F. Berman, class of '46, 
speaks from experience when he says . . * 

"Personal satisfaction and happiness 
within your working atmosphere are among 

the many compensations at U. S. Steel." 

Graduating with a B.S. in Mechani- 
cal Engineering in 1946, Mr. Berman 
first entered the employ of U. S. 
Steel's National Tube Division's 
National Works on April 10, 19.50. 
in the  estimating division of the 
Maintenance Department. 

On May 1, 1951, he was advanced 
to the post of Process Engineer of 
the Maintenance Department. HP 
was promoted to Assistant Superin- 
tendent of the Maintenance Division 
on December 1. J 9.51. On January 1, 
1W5 lie was elriatpd to 
pocii tion of Assistant Siipprintendeni. 
Maintenance Dep~rlrnerit, Shops 
and Services Division. This indicates 
considerable progress within the 
short span uf five years. And yet this 
"success story" is typical of the hun- 
dreds involving young and ambitious 
engineering graduates who take ad- 
vantage of every opportunity to grow 
and progress under the effective 

management training programs 
which are offered by United States 
Steel. 

Today, Mr. Berman has responsi- 
hility over six groups: General Ma- 
chine Shop. Shops and Service, 
Masonry Department, Building 
Service Group. Electrical Group, and 
General Labor Department. In the 
various phases organiz~d under thew 
groups, he supervises an army of 
1300 men. 

Mr. Berman surnq up his philoso- 
phy toward his job and co-workers 
in  t l~is way: "Working for U. S Steel 
is sirriilar to the feeling one has for 
family life. Although it is a large 
operation, we a r p  a c lo~e ly  knit 
group. Here there is an atmosphere 
of interdependence. Each man helps 

the other. Liking what you do is the 
key to a successful career. Personally, 
I like working for U. S. Steel. And 
you just can't help liking the people 
with whom you are associated here." 

If you are interested in a challeng- 
i ng  a n d  rewarding  ca ree r  w i th  
United States Steel and feel that you 
can qualify, we suggest that you get 
in touch with your college placement 
director for further information. 
Also. we shall be glad to send ~ O L I  
our informative booklet, Paths of 
Opimrfmity. upon request. 
to  U n i t e d  S ta tes  
Steel Corporation, 
Personnel Division, 
Room 1662 525 Wil- 
l i am Perm P lace ,  
Pittsburgh 30, Pa. 
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R young engineers tell us that one of the best 
things about working with General Motors 

is this- 

Here at GM you live in a big world of vast resources, 
great facilities, important happenings-yet you also 
live in a small world of close friendships and har- 
monious relationships. 

For CM-the worl(1's most successful industrial cor- 
poration-is also completely decentralized into 34 
manufacturing divisions, 126 plants in 68 U.S.cities. 

Within these divisions and plants, you find hundreds 
of small, hard-hitting technical task forces consist- 
ing of engineers with widely varying degrees of 
experience. 

I t  follows that our young engineers have the splen- 
did chance to learn from some of America's best 
technological minds. The chance to win recognition 
for achievements. The chance to grow personally 
and professionally. 

Beyond that, they have the opportunity to follow 
their natural bent in an organization that manufac- 
tures literally dozens of products, ranging from 

modern aircraft engines to fractional horsepower 
motors-from cars and trucks to tanks and off-the- 
highway equipment. 

Think you have what it takes to engineer a reward- 
ing career with CM-as so many thousands of engi- 
neers have done? Then ask your College Placement 

GM positions now available 
b in these fields : 

MECHANICAL ENGINEERING 

ELECTRICAL ENGINEERING 

INDUSTRIAL ENGINEERING 

METALLURGICAL ENGINEERING 

AERONAUTICAL ENGINEERING 

CHEMICAL ENGINEERING 

CERAMIC ENGINEERING 

CIVIL ENGINEERING 

ENERAL MOTORS CORPORATI 
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MASTER OF SCIENCE 

FELLOWSHIP PROGRAM 

Here is an excellent opportunity for out- 
standing graduates to obtain their Master of  
Science degrees while at the $.me time 
acqniritig experience in a n  industrid 
reseirch arid development environment. 

Each participant in the Hughes Master of 
Science Fellowship Program may request 
his own graduate school from any one of  
the following six cooperating inst i tut ions 
University of Southern California, Univer- 
dty of California at  Lo\ Angtles, Stan- 
ford University,University ofAri~ona,  Pur- 

due University, West Virginia University. demic year they will follow a prearranged 

Consideration for the .wards is limited to study and work schedulereq~~iririg two years 

sttiAnts who will rccenc the B.S. degee  for cr'rfipletion o f  course's leading to the 

dilimq the commq yc tr in Aeronautical acquisition of the Master of Science degree. 

Engineering, Electricail Engineering, S.iliiric1; \vil* be based upon ability 2nd tech- 
M u  haniccsI Fnqmeering or Phv-sic s-as well meal experience-and a!! cornpany benefits 
as to honorably dischirzcd members of available to full-time staff members will be 
the x m e d  services -a ho  hold such dcgrees. accorded. Tuition, admission fees and books 
Diiring the slimmer successful tindnhtes bt  provided Because of the cl.s'iified 
will work under experienced scientists and nature of the work at Hughes, applicants 
enginitrs in the Hu<ht*\ Research and De- must be (xtizuit o*' the United Stttes for 
velopmcnt Laboratories During the aca- 'whom security clearance can be obtained. 

R E S E A R C H  AND DEVELOPMENT LABORATORIES 

HUGHES AIRCRAFT COMPANY 

Cshtf Cits, Ids An~dtt Co&. Califemis 
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0\ T H ~  ( M , K  th i?  month \tell. do 
wi k ~ ~ o t t  t t i ~ ~ t  it I?  f \\ lu J (  I ?  ~t ( H I  

the < d~npu-,? M hicli way was the 
( ameid po~ntiiig uhen ihc pictnrt 
w di- taken :' 

r 3 J h i Ã  I' dl1 1 ~ i t  of a < d.iiipu? p i t -  
ture quiz  produced hy George 1. 
Beadle, cliaiimcin of the Ldhech Dl- 
vision of the Biological Sciences. He 
began photogiaphingodd co r i i e i~  oi 
the campus about three years ago 
(and tke mean oild: the pirtiue un 
page 6 gives some indiration of the 
It-ngths to uhich h d d l e  went for  his- 
material). By now Dr. Beadle has 
a stack oi about 50 coloi-.-lide- that 
can bdfflc some of Cdltech"s oldest 
residents. 

A number of student and faculty 
groups ha l e  tested their powers of 
observation on ikw Beadle quiz. Sn 
general, student;- COIIH' up n it11 1x1- 
tcr scores tha i~  faculty. tliougli d 

few individual faculty member? ha ie  
done spectacularly well ( F.driie't 
Waison. for  instance-piofes;-or of 
plilsirs and dean of the facult). 
wlio has been here since 1919: and 
Willian~ I\. Lacey. professor of 
cliemicd] e~gi i ie t  ring. who has been 
here since 1916). So has Weqley 
Hertenstein. director of Ca l t t~h ' s  
Physical Plant depdrtineni - win) 

CONTINUED ON PAGE 6 

PICTURE CREDITS 

pps. 8-1  0 Graphic Arts, Caltech 
pps. 19-23 Ursula Brodfuhrer 
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a gner --SB and in Business and Engineering Administra- 
n editor who neve rote a word for publication before he joined 

cGraw-Hill! Toda am out of college, 
s chosen professi fc Managing -̂ cb 
cGraw-Hi11 Publishing Company's 111sgazine tor product~on-Jimided en- 

and challenging career of his came 
about: 

'During my last year a t  MIT, I often wondered whether 
I could use my background and training in some field 
other than engineering alone. Since FACTORY was one 
of our more important classroom texts, I wrote to the 
editors for guidance. After considerable correspondence 
and meetings with members of the editorial staff, I was 
offered a job as an editorial assistant on the magazine. 

Why I Like An Engineering-Writing Career 

"There are many reasons for my liking my career as an 
engineering-writer. After thorough training, the editor 
started me on a couple of major feature stories. Later, 
I was sent to Chicago where, as Western Field Editor, 
I visited more than 100 plants of every type and size. 

"I worked with keen, alert men in front offices and 
inside the plants of America's leading industries. I was 
right there interviewing for the story, as new industrial 
advances were made. I wrote on new production tech- 
niques, new systems, new processes, new labor and 
management ideas. In  short-the new frontiers in en- 
gineering. 

"In 1954 I was appointed Assistant Managing Editor 
of FACTORY. Today, I work mainly on big engineering 
stories-play a major part along with another Assistant 
Managing Editor, the Editor and the Managing Editor 
in the complete planning of the magazine. 

"That's the story-and it's one of the reasons why 
I'm glad I found a way to put my engineering training 
to work for me." 

McGraw-Hill as a Place to Work 

With McGraw-Hill-world's largest publisher of busi- 
ness and technical magazines-you can work with en- 

gineers, for engineers. Working on any of the 34 McGraw- 
Hill magazines keeps you in constant touch with the 
experimental, the new and the significant. You see the 
over-all view, not a narrow segnieni of specialization in 
your field. You know whole industries . . . not just a 
small part of one company's activities. You rapidly 
become a sought after authority-and McGraw-Hill's 
policy permits outside assignments for editors with 
government projects, industrial associations, and the 
like. 

McGraw-Hill is looking right now for people like you. 
We want engineers who are alert, inquisitive, knowledge- 
able. Career opportunities exist in virtually every field 
of engineering as editors with McGraw-Hill, and it's 
easy to learn what these opportunities are in specific 
detail. Write for your copy of "Successful Careers in 
Publishing at McGraw-Hill", or tell us about yourself, 
your background, extra-curricular activities, college 
record, summer jobs and career goals. Write to: 

Peter J. Duuies 
Assistant to The Editorial Director 

McGraw-Hill Pub1 ishing Company, Inc. 
330 West 42nd Street 
New York 36, N. Y. 

330 West 42nd Street, New York 36, New York y 
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L. K. Edwards (center). advanced design and systems 
analysis department head, discusses launching of d ballistic 
missile with W. P. Gruner (left), head of wedpona bystem 
integration, and Systems Analyst G. W. Flynn. 

the creative approach to ISSILE SYSTEMS ANALYSI 



A progress report on the female population in the Caltech student body 

ALTECH BROKE a long-'tariciir~g tradition when  it 
actrnitted its first female -tilrif-nt in IQS?. Th(sre 

had been ladies in the school in the days when it MS 

a coeducational institution kr~ovyn as Throop ['rliler- 
-ity and Throop Polytechnic Fn-titute. of courqe; in 
fact. there was esen a department of dorne-stir science 
in those clays. But after the move to it< pieserit campus 
in 1910 the In-titiite began to concentrate on engineer- 
ing. and -'rieiiw. and men only. 

Ft was an eictraordirlary situation that caused Dorothy 
' \ t i t i  Semenou to apply for graduate v>ork in  chemistry 
at (.altf (41 i n  1953 and i t  took extraordiriar~ action by 
the (.altcch fartilt't a n d  board of timtee' to admit her, 

Mi-" Semenos n a - i  a t  MIT at the tirw. ( l o i n s  grra1ua.t~ 
work under t h ~  direction of J o h n  I ) .  Robert'. %heti D r .  

Roberts accepted a position at Caltech as professor of 
organic chemistry. Mi-" Sernenow a-iked to tip tiansferred 
here with him so that Â¡h could continup with her re- 
search. f t  took a change of Institute policy to grant her 
request. 

The admission of Miss Serneriow didn't exactly break 
the log-jam and flood the rarnpuq ~ i i t h  woneri; the en- 
trance requirements that were set for female graduate 
students took care of that. The Institute accepts only 
"women of exceptional ability who give promise of great 
scientific contributionq." and. before she can enroll. a 
woman has to get the approval of the committee on 
graduate study. and of ihe academic division in which 
she intend* to work. With restrictions like this, i t  is 
r iot  q~irpriqirig to find that only five women graduate 



Lrudi, profe-ii-or (A Lining). Her ilie-i? iii prepdidtion 
concerns prohle~ns of 1 )  ?ugt-ny-the study of temperate 
vim-if. 11 ,ill gee? bell, Bt t ty  -hould gci lier Pltf> thi-i 
June, after wliicli ,-ilie I I O ~ J ~ ~ ?  to work in the field oi I i~a ic  
resea i r11 on vii uses 

h d n  Jesuine Mayficld i5 the biology division's second 
woman gradudte rimlent. She was lured h o e ,  df'tt~i a 
yfsi.u of riuiJ) at Stanlord 1~iiivt~rs-ity, hy t h e  
~ o i k  of I{ogtfr Sptsiry and liih group in pfcjchoLio1ogy. 

Je~iiiit;  (>he dues i t  li?t th4t first iidiiie JHM~W- 
erprcidllj ctiound heie. Jwn it & U I I I -  nut. ir Jier Icithtbi'a 
~ i a t u c * ~  hiit ihi! uiil) J..%a;-oii J i 'd i i~i i  iiilifiitcii ii Wd? i l i d i  

her mothel thought i t  rounded - o  nice with .ki~i i in-- j  
r 7 

l ~ o i i i  in 1 hiiehciIJ Mont uid Hit: A1 9 fir I d a  imn i il I u 
CdIifoiiii.t when Jemiie HJ: { l i j i t t  )oiing d u d  -he Mein 
to Chiiio .High Sihool d d  lo ./-'i.inr~i,i wht-n ~ l i r  t t ~ j o i -  

ed in Liologj \\d- elected to Phi Heti kdppa. and grddu- 
died ?iirnrm cum laude. 

Jeaniie went to S t ~ ~ i t ' o ~  (l to do nuclei grduat t ;  MOIL 
in flit- depai tineiit of embr) olug) . uiide~ Vic to i  (;. 

Twit$}. Her studies then; veie on the deieiopirie~it of 
the nervous >)stem of salanidiidefi, bul after spending 
ronic time with thebe cieatme?, ?he d c ^ ~ l o p e d  au intci- 
eat in ttudying the highci pioceases of the cential ner- 

IJIIÃ rj?teni. As a ieaiijl. & ~bdndorieij her d n i d b i t ;  but 
dull-uittcd haldmilil(~ci.i -uid cdnle lo work CaIttit1.i 
iirider Rogei Sperry, piofe5sor of ps j  chohiologj . 

Here. Jeanne maintains a collection of higlilj in td l i -  
gent fish. By enticing them 'with food, .;he lids taught 
them to tell the diffeierice lietween diffeient colors and 
e\en different patteinb. One of her hmaik;-t pupils i s  dii 

^istronotus- a tropicdl fish called Oscar for shoit--~Jiich 
CONTINUED O N  PAGE 12 

/l/iii Jeanne Aiayfif id,  
wi-ond t~iomun 
gri:iluutf student i r i  

biology 
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Miniature Precision's line of miniature and sub- 
miniature bearings includes more than 500 different 
types and sizes. The smallest of the bearings shown . with the push pin has an outside diameter of l / l@th of 
an inch: is 3/100th of an inch thick, and has a 
l/40th inch bore, 

another modern plant 
ENKINS VALVES 

all bearing assemblies so tiny that 500 can be carried 
in a thimble; held to tolerances so precise they meet 
the highest standards for radar mechanisms, gyro- 
scopes, precision instruments - this is the "small 
business" in which Miniature Precision Bearings, Inc., 
is a specialist. 

This company's fine new plant, located in the foot- 
hills of New Hampshire, was planned with the same 

1 appreciation of mechanical efficiency that typi- 
fies their product. Jenkin~ Valves were selec 
dependable control of pipelines providing corn 
sir. steam. water, air conditioning and other services. 
Confidence In the extra measure of efficiency and 
economy of Jenkins Valves is shared by leading archi- 
tects. engineers. and contractors, and by more and more 
managements concerned with future operating costs. 

For new installations, for maintenance, in any plant 
- large or small - the Jenkins Diamond is the time- 
proved guide to lasting valve economy. Jenkins Bros., 
100 Park Ave.. New York 17. 

MINIATURE PRECISION BEARINGS, INC., KEENE, N.  ti. 

Architect and Engineer: 
ANDERSON-NICHOLS & CO., BOSTON, MASS. 

General Contractor: 
R. E. BEAN CONSTRUCTION CO , INC., KEENE, N. H. 

Plumbing Contractor: 
STICKNFY PLUMBING & HEATING CO , KEENE, N, H. 

Heating & Air Conditioning Contractor: 
BOY41. STEAM HE VTEK CO.. GARDNEK, MASS. 

G AND SCIENCE 



N ORTON CITY, the largest single indus- 
try in Worcester, Mass. and the 

world cdpital of the abrasives industry, is 
a big bustling coininunity of tliousands of 
skilled wolkei 5. 

It  is still growing. Yet one tiling is cei- 
tain. Norton City will never be too big for 
the uien and women who compose it - 
neier so large that they will feel lost 
among so many others. 

Because the Norton success story is 
made up of countless individual success 
stories, in wliitli opportunity for all is 
tlie ever-prejetit theme. 

Your Own Success Story 
can have no more favorable or congenial 
background tlian you'll find at Norton 
City. For Norton, die largest iiiaiiufac- 
turer of abrasives and related products, 
serves not only every inanufactuiing 
field but supplies niaterials for the great, 
modern develop~iieiitii of nuclear science 
and jet and rocket propulsion. 

That is one reasion why your oppor- 
tunities are practically unlimited at  

Norton - with training, facilities and 
surroundings pitinned to give all possible 
encouragement to individual progress. 

Engineering At Norton 
offers many inviting opportunities - 
particularly in the mechanical, chemical, 
ceramic and industrial fields. Research 
and development offer constant clial- 
1enge.i to Norton scientists, and this 
company's long record of "firstsY'in tech- 
nical advancement is proof of how suc- 
cesisfully tliese challenges have been met. 

Other attractive openings here are in 
technical sales, finance and adniinistra- 
tion. In  planning your own future - 
technical, business or a combination of  
the two - you will do well to consider 
the establislied le>idership and far- 
ranging scope of tlie Norton world-wide 
organization. 

Let's Get Acquainted 
T h e  new illustrated brochure "Your 

Future With Norton" tells you a good 
deal about Norton City. I t  describes the 

products made there and what they're 
used for. It charts the Norton orgdnkfi- 
tion on the world map.,But best of all, it 
gives you an insight 
i n t o  t h e  l ives  o f  
Norton folks, a t  
work and at play. 
Write for your free 
copy to Director of 
Personnel, NORTON 
C O M P A N Y , W O ~ C ~ ~ ~ ~ ~  
6, Maiisachusetts. 

A B R A S I V E S  

&in9 befferproducts. . . 
to make your products better 

NORTON PRODUCTS: Abrasives * Grinding 
Wheels Grinding Machines Refroctoriss 
BEHR-MANNING PRODUCTS: Coaled Abrasives 
Sharpening Stone; * Pressure-Sensitive Tapes 
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s CONTINUED 

Mhs Florence Raulf, 
CuZterIr's first 
woman graduate student 
in geology 

learned to differentiate between yellon and green in 
only s i x  dav-'. One of her s n o ~ t  will ing -.ubj~~ct-s i-s a blue 
gill- a w i l d  fish-which refined to eat for a nholp 
week when he f i r ~ t  tame to the lab. Then Jeanne put a 
fernalp '-wordtail i n  the bowl next to him. For p few 

d:i\* the blue gill sulked on the Lottor11 of hi-' lank. 
?ullenl\ watching the " m i t a i l  eat regular rrieal-. the-n 
firialh gave up the fiyht and  -.tarter) fecdirtg. l3! noft 
he jiinip for  food whenever Jeanne come-. near h is  tiirlk, 

Jeanne discovered after she rot  hen- that slit- was 
inadequately prepared in mathematics, so she is p l u g  
gins away at  corresporiflence courses from the [inivfr- 
sity of California in calculus and physical chemistry. 
Added to her full Call?( h -i(hedulc. t h ~ e  rriurv- 5ive 
her a f a i r \ !  colid program--I.?.. one that would knock 
out a good many mere males, Though there is hardly 
time to look ahead right now. Jearnie expects to get her 
PhD in thr ~ p r i n g  of 195?; arid then to (ID re-if-iinh in 
the field of rriernory. 

I- lo r~r ice  Haulf is Laltech's first woman gradnate 
~ti i( let i~ in  geology. While -he xa.4 "till an iindf=rpr;i~liiate 
at HrooLl!~~ (.allege, F l o r ~ r  c c  joiried thf 'lir f orce ~ i t h  
tlir ide? nf doing n eathpr force astirjg. After thiec-and-a- 
half yeais. -she lr-ft the service ~ i i t h  no further interest 
in tieiitlii-t forecastins'. a '-0Iir1 tniining in rartographic 
d r a f t i r ~ ~ ,  and a great erithiisiasrn for geoch~~n i s t r> .  Thi- 
meant a lot of conreniiatfd '-cierirt i ~ n d  rriatherniitir'~ 
and Florence continued her education in night school 
all the time she was in the service; then, when her dnty 
wa-i up. she went back to college. She graduated rri:igria 
'urn laucle. 

%her! it came to picking a gmdrate school, Floierice 

12 



ENGINEERS A'T W Â £ S T / N W O U S  f-'ALt C h Â £ A T / V  

CHALLENGES LIKE THIS EVERY DAY 

Preparing superpure titanium and oilier hard tu- 
get metals was a tough problem, but Westingliouse 
scientists solved it. Their method, called cage- 
zone refining, uses an unusual method to melt a 
bar of metal while the metal arts as its o w n  c ruci- 
ble, preventing contamination by a container. 

Westinghouse offers you the opportunity t o  
work on similar stimulating, challenging projects. 
Investigate career opportunities at Westinghouse, 
where the big expansion program means real 
chance for growth and progress for Electrical, 
Mechanical, Chemical or Industrial Engineers, 
Physicists, Mathematicians and Metallurgists. 

In  this one diversified company, you c a n  do the 
kind of work you prefer . . . in the field of your 
choice-radar, decision devices, automati(~n, elec- 
tronics or nuclear energy. There's plenty of room 
at Westinghouse to move around-and up! 

Million-dollar Educational Center offers a com- 
plete training program, and Master's and Ph.D. 
degrees can be earned at company cost a t  22 
colleges and universities. 

Have your placement officer make a date for 
you now with the Westinghouse Intervie~er, 
who will be on campus soon. Meanwhile, write 
for Finding Your Place in  Industry, and 
Continued Education i n  Westinghouse. 

Write: Mr. S. H. Harrison, Regional Educational 
Co-ordinator, Westinghouse Electric Corpora- 
tion, 410 Bush Street, San Francisco 8, Calif. 



STUDENT LIFE 

A Senior takes inventory of Caltech's traditions 

a n d  discovers an unmistakable trend 

ITTING IN THE LOFNGE in the late afternoon, a 
magazine lying unobtrusively in his lap, the Senior 

thought of traditions. 
f t  was a natural thingto he thinking about after what 

had just been going on a moment ago. There had been 
a freshman, reading the same magazine, wearing cords. 
The frosh. who was a pretty good boy at  that, had been 
the only freshman in the lounge at the time, and had 
read along, completely oblivious of the small knot of 
upperclassmen which began to form around him. 

The upperclassmen, in a group effort to be subtle 
as well as funny, talked among themselves in loud 
voices. "Some guys around this school just don't have 
any respect for traditions. "Isn't that the truth?.. 
"Freshmen especially. You'd think they didn't care at 
all." "What's a college without traditions?" 

Gradually the little group of upperclassmen grew, all 
of them staring at the unfortunate freshman. who still 
read. in blissful ignorance of lii4 impending fate. More 
and more upperclassrnen chimed in i ~ i l h  comments that 
became more and more explirit about the value of old 
traditions. 

Suddenly their victim hecarw r-on'-riou'- of the circle 
that had formed around him; in a belatfd H a 4  of in- 

sigii~. he realized that they were talking : ' l i o u t  him. 
Well. the conclusion of the episode was swift and 

~ibnplt,. il'is cords restingintact hut n i i o ' - t ~ i p i ~ d  i n  ~ I I P  
uppt r branches of the courtyard In t .  i t  f r i  '-hriuirt learn- 
ed the value of old traditions. 

Rut several little details of the incident had started 
the Senior to thinking. 

I n  the first place, it turned out that the frost1 had 
never even heard of a tradition about only -'eriiors weal- 
ing cords. 

f r i  the second place, when, two years earlier, one of 
his classmates had tried to wear colds lo lunch in the 
house. the Senior had been helplef-' to protect his budd!~ 
as a swarm of at least 20 then-seniors had fallen upon 
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him and torn the pants iriio little pieces. The contrast 
was evident. 

To the Senior the whole thing Has qrnptomatir of 
a trend which seemed to be Â¥-weepiri the campus and 
the students, wiping clean the old rough. rowdy, poofy, 
devil-may-care Caltech life and replacing it with a kind 
of scientific sterility, based on certain logical premises: 
don t  do that. somebody might get hurt: don't do that, 
somebody's trying to study: don't do that. somebody's 
going to have to pay for it. 

When the Senior had been a frebhman, lie had been 
part of a srrewy. reckless ~tudenc body that had an 
individuality which could neither be predicted nor sup- 
pressed. Hp and his buddie- h;id plajed tag with !he 
police for a week. -~eal ing bows from grocery Â¥-tore- 
at night, then marching down Colorado Street in their 
paj amas : they had wa terfought. room-stacked, and 
election-rnllicd with men who knew that sorne of their 
number were going to flunk out but who thought i t  was 
worth it. with men who believed that self-expres-' -lor1 was 
wrnetirnes ftorth the price of  o-'traci-rr~. and- he h;id to 
admit it--with a lot of men who neier actually thouaht 
much about it hut jiiet Vicrit out to h;ne a bla-t. 

N o w  the Senior felt a ~nawirig awav at i h i ~  old u a v  
of thing*. Ml ii different qpirit in i h ~  -tuclint hof l~ .  u 
spirit which he had heard -amp philo-)ophi(vil friends 
of hi-; ( f i l l  t l 3 4 -  - tmptotn of the' der a\  (if WH i i i  <t. iht 

-p i1 i t  of ilori'~-mi&f. Don I 1~ noi-t . - o m  ho(h ~ ~ i l g h t  
) P  trving lo sleep. Don't go r s i - i  hell over a t  O X Ã ˆ  
you might flunk out. Don't  -teal h c n c s ;  you might get 
cauglit. Don't do this; \OH might b( sorry. Don't do that; 
wmehody might not like it .  

Of coiir~e. there u n's always sorr~etiod~ trying to -'Irep : 
h e r e  Ã ˆ Ã  alwte- i-omehody fliir~ldng out. and so oil. I t  
was a question of valuw. 

Mentally. tlie ^c-nior took a little inventory of  lie old 
traditions. 

There were - t i l l  ~ i a t ~ r f + h t - ' ,  *i1ihoiieh -'oniehot?i had 
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drum was permanently retired, o r  the year that water- 
tights were outlawed. 

T o  the Senior. the old rerklessness had always called 
up a conflict in  lalut-s.. It  was the individual vs. society, 
ko to  $peak. A t  i-ociet). he  wanted i t  quiet i n  the alleys 
after 10:30; a s  an individual, h e  wanted to screw 
around when he  felt like it. As society, he  didn't lielieve 
in stealing boxes; as  a minority group, he  wanted t o  
have a bonfire. 

Usually, though, this little idea of the spirit  of don't- 
inight would he the hayis. of his decision. It wah h e t ~ e r  
i r ~  live in a s t ~ c * i ~ ~ ~  tthvre ~ w u p l e  could s -c~eu  a ~ o i r n d  
midnight if the) felt Jike it ( ~ t  le-id ucca-iondl ;!  I 

even at the price of a little lo?t sleep. It was worth i t  to 
J i ~ e  in  a bociety vilicre kid? could  liavv Lo~i f i~e- .  t - C ~ I  

dl thv pliue of quiir a ievi boxes. 
This  was the /turd w d )  to look i t t  it. l w c ~ i i w  it  u n - ~ , i t  

that there were no set rules f o r  conduct, n o  fixed 11s-t 
of things not to  do. The rpiiit  of don't-niight H&> the  
easy way out. but the Senior was afraid to think of 
where i t  ultimate!) lcd. 

The  Senior put  the magazine away and walked up 
to his  room to dress Sor dirniei, ~ionderi i ig  ~ h d t  he'd 
do the next time some frosh was mearing cordt. 

INDUSTRIES THAT MAKE AMERICA GREAT 

ANSPORTATION m m m 

FREEDOM'S 

We sometimes become so bemused with 
its astronomical facts and figures that we 
are apt to regard the transportation in- 
dustry as an end in itself. 

But transportation has grown into a 
giant because it represents the translation 
into reality of some basic precepts of de- 
mocracy . . . freedom to think, freedom 
to buy and sell, freedom to move about 
as we please. The resultant interchange 
of ideas, people and goods has inevitably 
led to the development of large-scale, 
efficient transportation. It is thus no ac- 
cident that history's greatest democracy 
should a k o  have history's greatest trans- 
portation system to serve it. 

The transportation industry itself has 
never lost sight of its basic origins. Cogni- 
zant of its responsibility to the nation, it 
has always reinvested large amounts of its 
earnings in plant expansion, in engineer- 
ing, in research-all for the development 
of better and more efficient methods, 
machines and conveyances. That is why 
American cars, planes, ships and trains 
are able to supply their services so effi- 
cient] y and abundant] y. 

The science of steam generation for 
power, processing and heating in the 
transportation industry has likewise kept 
pace with the demand for greater effi- 
ciency. B&W, whose boiler designs power 

such giant vessels as the 5. S. United 
States, continues to invest large amounts 
of its own earnings in research and en- 
gineering to discover better ways to gen- 
erate steam for ships and trains, for 
power plants and factories. The Babcock 
& Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 
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cool cool 

A glowing steel ingot and a room-cooling air conditioner are at 
opposiic eiirls ofanyhody's thermometer -yet Allied Chemical 
is coricern~d with both. 

It's as simple as this: The heart of the air conditioner is the 
refrigerant. In this case, it's GENFTRON. a product of our Gen- 
eral Chemical Division. This same Division also supplies the 
acids used in the proces~ing of  steel. 

A sist(1r Division. Scrn~t-Solvay. supplies foundry coke and 
designs and constructs the famous Wilpiitte Code Ivens for 
steel and other industries. Many more ~xarr lplf l - !  could be drawn 
of how the Corr~parij'; u veil producing Diti-ions an  r ~ l l i d .  
Their products-more than 3 000 of thrrn--isif so basic that 
it would he hard to  find a home. fat m or f a  tf>ry in America 
that t h ~ y  do not  s e n o  in one way or ariotht r, 



by RICHARD P. FEYNMA 

Experiments at Colum bia 

e f a l s e ~ t h e  prin 

reflection symmetry. 

Herewith, some comments by 

a Caltech physicist 

on the importance of this 

radical reversal. 

T HE MOST USEFUL generalizations and the most 
appealing to the human mind are principles of 

symmetry. So the physicist holds very dear the prin- 
ciples of symmetry which he has discovered in the basic 
laws of nature. One of these is the principle of reflec- 
tion symmetry. It says this: If an apparatus is built and 
operates in a t-ertain way, then another dpparatus built 
in every respect reflected (that is, bearing to the first 
in all its parts the relation of right to left hands) will 
behave in precisely the corresponding reflected way. So, 
if Alice really went through the looking glass, she would 
find the world in no respect changed. 

Another way of putting this is to say that in physical 
laws there is no way to define absolute right 01 left. Of 
course one can use local geography (facing San Fran- 
cisco from Los Aiigelt* ihe ocedn is on the left) -but 
imagine trying to tell a being on another planet (who- 
suppose-can see nothing we can see or point to) which 
side your heart is on. 
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1011 might object that right hand iuh+ are iiyed 131 

niagneti>in. foi example. The noith pole of d n u p e t  
formed by a coil through which a current flov>s can ht,  

determined by iifcing a role involving one hand. \ h e  
in the looking gliiss would call it a south pole, b u ~  that 
mdkes no difference; for if she went on figuiing chi i l i  
way wires would be n io~ed  by the magnet &he would 
have to use her rule again and would coinr 0111 cor- 
rectly. In other words, noit11 and South magnetir poles 
cannot he defined absolutel~ eitliei (except b) gco- 
graphy again).  In the reflection symmetry the pole 
names would be interchanged. 

All the lavs discovered until a few weeks ago con- 
formed to the principle-electricity, magnetism, gravity, 
atomic physics, nuclear physics, etc. But recently two 
experinients have been performed to show that it is 
false. 

Miss C. S. Wu. at (:olunihid University, in collahoia- 
tiun -with Ambler, Hudson, and Heyward of the low 
temperature laboratory of the Bureau of Standards. de- 
tected electrons -which u eie emitted b~ I adiodcti\ e 
cobalt nuclei (of atomic weight 60) when these nuclei, 
v1ii1-11 act as  liitle magnets, were lined up in a >tiong 
magnetic field dt low temperature. They found inole 
electrons were emitted toward the north pole of the 
magnet than the other waj around! This permit? dii 

absolute definition of the north pole of a magnet. namely 
that toward which f.ohalt 60 emitfc its elertron- p~cf 'er- 
entiall!. I t  violate' ~eflection symmetry. 
W e  can tell our heing on the other pldnet to t i \  the 

experiment and find ihc noith pole of a magnet. Then. 
if he 11a-i made a model of a man and wants to knou 
where to put the heart, v,e tell him this w a j :  Set the 
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model so the cobalt emits the electrons foot to head (so 
that the magnetic field goes head to foot), then let a 
current of electrons in a wire go from the face to the 
back of the head. The wire will be pushed to the left. 
where the heart goes. 

Another experiment performed by (Darwin, Lederman. 
and Weinrich with the cyclotron at Columbia shows the 
same breakdown of reflection symmetry a little more 
indirectly. They measured electrons emitted by mu me- 
sons (a particle 210 times the mass of the electron) and 
found a similar directional effect. But here the mesons 
weren't lined up by a magnetic field-they must have 
been produced spinning around an axis in their direction 
of motion. In this case the production process (the dis- 
integration of another particle, the pi meson--276 times 
as heavy a? an electron-yields the mu meson) must also 
violate reflection symmetry. So, in the last weeks we 
have found three processes which are not symmetric for 
reflection-the disintegration of Co 60. the disintegra- 
tion of p i  into rnu. and of mu into electron. 

The story behind these experiments is interesting. 
Among; the new strange particles recently found there 
were two-one called the tau, which disintegrated into 
three pi mesons; the other called the kappa, which 
disintegrated into two pi mesons. 

The tau and the kappa had the same charge, the 
same mass within the accuracy of measurement (2/10 
percent). the same lifetime before decay, and were 
alwavs produced in the same proportion. This series of 
coincidences could easily be explained if the tau and 
kappa were actually one and the same particle, but this 
possibility was disproved by invoking the law of reflec- 
tion symmetry. In quantum mechanics it has a couse- 
quertce called the conservation of parity, and it would 
violate this law i f  the same particle could disintegrate, 
I the manner found, into three arid also into two pi 
mesons. 

Repealing the law 

At  a conference on these matters last April in 
Rochester, Martin Block. an experimenter from Duke 
University, made the suggestion that all these rniracu- 
Ion'- coir~ciclertf-e'i would d i ~ a p t  ear and the (apparently) 
two partirles could be one h v  pking up the ch~hrish~d 
i of reflection symmetry. the intervening mon~hs,  
C. N. "ran? of the Institute for Advanced Study at 
Princeton University anrl T. D. Lee of Ciiluinhia UM- 
\ I qtudifxd this possibility ~ ~ i e r w i v e  l y and proposed 
a nurribet of experiments to I P Q ~  i t .  These were two of 
the proposed experiments. Parity is not conserved; re- 
flrction symmetry is indeed untrue. 

\ an; and Lee and, also, L. Landau in Russia, have 
made a -per'ial suggestion lo d e s k h e  the way that the 
symmetry may be lost. They point out that in each case 
(Cobalt 00. the pi decay, and doubly in the mu decay) a 
neutrino i s  eniitti4. Perhaps the culprit is the neutrino. 
Neutrinos carry spin angular momentum and previously 
(to preserve reflection syirimelry were assumed to be 

capable of spinning right or left around their (lirectior~ 
of motion. Yang and Lee suggest that they can in fact 
only spin one way (say clockwise, as they approach). 
So far. all of the data of Wu et al, and of Garwin and 
Lederman, can be interpreted this way. Soon further 
tests will be made. 

But this cannot explain all cases of the failure of the 
law, or  otherwise we are back where we started, for 
there is no neutrino ir~volved in the decay of the tau 
(or kappa).  

What next? 

Where do we go from here? We have many sym- 
metry laws, and all become suspect now. We recently 
had a confirmation of one (called charge symmetry) 
with the discovery of the anti-proton. Each particle has 
a counterpart in nature, with all properties the same 
hut with some signs reversed (for example, electrical 
charge). When the two meet they annihilate each other. 

Electrons have, as counterpart, positrons-discovered 
by Carl Anderson here in 1932. Protons and neutrons 
have anti-protons and anti-neutrons, respectively. Corres- 
ponding LO ordinary atoms one can imagine anti-atoms 
(with the protons, neutrons and electrons replaced by 
anti-protons, anti-neutrons and positrons I .  arid ordinary 
matter should have a counterpart in anti-matter. The 
law of charge symmetry says that anv apparatus built 
entirely of anti-matter should behave the same way as 
its counterpart built of ordinary matter. 

Previously we had four possibilities, all behaving 
alike-the original apparatus; its mirror image; the 
apparatus of anti-matter; and the mirror image built 
of anti-matter. All should have behaved the same, but 
we have now learned that the first two differ. The last 
two must now differ too, but which corresponds to the 
original ? 

The preliminary experiments all indicate that there 
is still one element of symmetry left: the original ap- 
paratus and the mirror linage of anti-matter should 
agree. That is, the being on the far  planet would get the 
heart on the correct side i f  he is made o f  the Â¥-:im 
stuff as we, but if he is made of anti-matter, he will 
make his model with thv h a r t  on the hi-ong '-id? i f  
he f o l l ows  our  direction^. 4nA thrw is no further wat 
10  tell him wl- iehr  he is  made nt the Â¥-am k i n d  of mat- 
ter as we, or  of anti-matter. We shall see how lonz this 
*y'~tmetry pi-iri~iple I i i q t ~ "  

T h i ~  is :in hi-itoric niorneni i n  phtsicc. Diitina tlu 
last three decades vie haic hew learning iihotit rnativ 
new things; but not, until now, that an old thirip was 
wrong. Now we have to give up a cherished symmetry, 
and nature looks more compli(ii~ed to us ~harn ever. H u L  
the great progrc'is alviiqs Â¥-tart' h; the ur~derrnininp: of 
old ideas, and the loss of this one lets a host of new 
ones out to be tried. We have confidence, iudgirig from 
the past. that what looks like a r'ompliration today is the 
first step toward a greater undcr-'tanding an(l qirrtplifi- 
cation in the future. 
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C : A L T E C H ' S  R O V I N G  L A B O R A T O R Y  

by LLOYD TEVIS, JR. 

This new mobile laboratory 

spurs studies of 

how plants and animals 

survive under desert conditions 

FEBRUARY, 1957 

T HE EARHART LABORATORY at Caltech is one of 
the outstanding botanical research centers of the 

world. By manipulating artificial conditions of weather, 
its botanists have learned a great deal about grovith and 
reproduction of plants. But although control of environ- 
mental factors is essential for solving many biological 
problems, study of life under entirely natural and 
uncontrollable conditions is equally important and 
interesting. 

Towards that end, Caltech recently acquired another 
unique laboratory-one on wheels, especially designed 
for exploring the severe and demanding habitat of the 
desert. Using the facilities of this Mobile Dcseit Lab- 
oratory, investigators are experimenting with an in-  
triguing aspect of evolution: the ability of some p l t i i i ! ~  

and animals to survive the heat, dryness, violent w i n d s  



and cloudbursts of arid plares. 
Because plants were first cultivated in Egypt some 

ten thousand years ago, we might expect to find the 
protype of a desert laboratory in the an( ient civiliza- 
tion" of the Middle East. But the agriculture of those 
d a y  was entirely empirical. 

A related people, the Nabataeanq, who, at the tirne 
of Christ, built an empire in the desert without benefit 
of a Nile, were forced to adopt a more experimental 
approach. In facb, their agriculture-based on a system 
of terracing the wadis or canyons-was so ingenious 
that it is being studied today by archaeologist? for pos- 
sihlf, application in Israel. 

Coming to the modern era. we find that. although 
there are many botanical field stations in humid areas. 
they are comparatively rare in the desert. This seems 
strange when one considers that nearly a fifth of the 
total land area of the world is arid. and that the desert is 
a particularly favorable habitat for ecolngiral researrh. 

The challenge of the desert 

Its extreme conditions impose a challenge that is met 
by coniparatively few species. The outstanding attribute 
of aridity is accentuated bv long droiights o r  broken 
briefly by torrential and destructive rains; daily fluctu- 
a ~ i o n s  in temperature are tremendous, winds and sand- 
storms violent, sunlight and ultra-violet radiation intense, 
and the soil? generally charged with salts. 

Because plants cannot fly away or  retreat into burrows, 
a s  animals do, they often show striking adaptations to 
these extremes. The botanist, Daniel Trernbley Mac- 
Dougal, who for  many years was director of the famed 
Desert Laboratory at  Tucson, once said: 

. . . Though we may not recognize it as such, the 
peculiar plant life of the desert ii part of the fascination 
for us. The panorama of wind-swept expanses, blazing 
sunlight, and shimmering mirages, all bathed in  a swirl 
of heat and color, suggests an elemental and as yet 
uiiconquered world. Into this hostile environment, armed 
forms of vegetation have forced their way, showing by 
toughened leaves, indurated sterns, and stored-up water, 
the means by which they have gained a foothold in a 
region so widely different from their ancestral origin 
i n  the was . . . " 

When Frederick Coville explored Death Valley in 
1891. he was so impressed by the botany of arid places 
thnt l i f  conceived a plan for a permarient lahoriitory 
 orn neb h~ re in the Southwest "in w r t a i n  the rrir'[linds 
by M liich plants function under the extraordinary con- 
ditions existing in desert's." 

His plan was accepted by the newly-formed Carnegie 
Inqii~ntion o f  Washington, and he and MacDougal were 
asked to select a c i ~ e  for buildings in what was then 
the T ~ r r i t o l y  of Arizona. 

Arnorig the main visitors who carne to use the faci- 
litiei of the rarneo-ie fustitution's Desert Laboratory 
at Tt~'eori  were Erlnard Schratz of the Kaiser Wilhelm 
Institute, who investigated the suction tension of desert 

perennials; Henrich Walter. who studied t l ip  osmotic 
value of sap; and Dice and Blossom, who cornpared the 
coloration of rodents with the envirorirneiit. 

Almost from it" inception. the Laboratory also under- 
took projects that involved travel to distant place?. In 
1905. the rampaging Colorado ( reate0 a great inla rid 
body of water 300 mile's to the west. Thi? fired the im- 
agination of the botanist-'. who. accordingly, werit to 
the new Salton Sea to begin an investigation, lasting 
many years, of the movements of plants along the 
changing shoreline. 

A study of the Mohave P e ~ e r t  ha-i initiated in 1915. 
Much later, Forrest Shreve, then in charge of the 
Laboratory. undertook a cornpreheiisi\e qiinev of the 
entire Sonoran and  Chihuahuan Desert". Thi's projert, 
which previously had been impractical because of the 
frequent revolutions that swept VIexico. wan de-signed 
to carry the study of the Tucson plants to their distri- 
butional limit'--to determine how they had originated 
and differeritia~ed iir~der the irnpact of aridity. But the 
geographical scope was so ambitious that before long 
most of the work of the Laboratory was Leingaccorn- 
plished far  from the home base at Tucson. 

So in 1939, after a fire had destroyed one of the 
buildings, the Desert Laborator! wau given up. a n d  its 
facilities were transferred to the United States Forest 
Service. 

Shreve's recent monograph. "Vegetation of the Sono- 
ran D e ~ ~ r t . "  puhli'-tied after his riea~h. i-= a fitting arid 
logical culmination to an impressive list of publica- 
tions that stemmed from the Carnegie Institution's study 
of the desert: over 400 articles, monographs, and books. 

Now that the Tucson Laboratory has long been out 
of existence, we might look at  the deserts of the world, 
outside of N o r ~ h  America, to see wha t  laboratories are 
in operation todav 

Desert laboratories today 

There are none in Australia and South America. The 
Sahara has two small stations with primitive facilities. 
and there are two in  ihe halahari of South Africa. The 
vast Asiatic deserts, from Suez to the Gobi, are a little 
more fruitful in this regard. Israel has three observation 
sites in the NPWV and a --mall laboratory at Beet-hetia. 
India i-- e<t'ihli&ing a Hisf-rt Research Institute at 
Jodhpur. And Russia is eiipeiimetiting with a number 
of serni-pcrrnarierii +tations. one of which { r i t e s  the 
efTi  rt nf zi nd'tornii- on 1 6  y t a l i n n .  

All of these station's or laborntorie-; :H*P small, ;md 
none of them i-^ strictly cornparatile lo the our- at 
Tucson. The Tvcson Laboratory was devoted to pure 
science while the others are concerned with economical 
application-;. 

In thinking about the need for a center in this coun- 
try to continue the ttaclitions of the Arizona Laboratory. 
we notice that in the desert, in particular. the most 
interesting situations are likely to develop far  from 
headquarters. The Laboratory at Tucson had haidly 



come i11i.o bei11g wlien the isdlton Sed ,itt~acted the staff 
members to a distant region, where they had to make 
their studies without ihe instruments assembled at 
Arizona. 

Again, when Maximov. the Russian plant physiologist, 
visited the Imperial Valley in 1926, he was amazed to 
find the creosote bushes alive after a long period with- 
out rain. But. as he wrote with much regret, "The 
absence of a laboratory in the neighborhood prevented 
my (leternlining the water content of this interesting 
plant Â¥whe i n  a condition of pt-iiridiierit diought." And 
by the time he got to Arizona, rains had fallen-so he 
returned to Russia without ever being able to investigate 
the survival of creosote. 

Desert rains, which so profoundly stimulate the flora 
and fauna, arc notoriously local. A fringle aite may be 
dry for years while cloudbursts are frequent nearby. 

In order to overcome difficulties of this sort, which 
are encouniered by conventional field btcitiuns, Frits 
Went of Caltech has long advocated the con-ti notion of 
a laboratory that would be rnobile--one which. l ike the 
nomadic Tibu of ihe Tibyan Desert, could follow the 
rains from place to place. 

His idea was realized last summer. Through the gen- 
erosity of Mrs. Austin McManus of P a h i  Springs- 
whose father morc than 70 years ago pioneered that 
now glamorous town in the desert-funds were provided 
for a truck and house-trailer. 

The trailer has been modified into a biological labora- 
tory with work tdliles and instrun~ents. a11~li as micro- 
scopes and baldiices. Since desert conditions require that 
the investigators be cornfortabl~, the kitchen stove, re- 
frigerator, hot water heater, and shower have all been 
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retained-and iur  rummer operations there is Loth ~ I I  

air conditioner and an evaporative cooler. The utility 
department and key to the whole operation is the truck. 
It carries 500 gallons (or about two tons) of water 
under pressure, a 4000-watt generator, and an air com- 
pressor. Because it is equipped with its own electricity 
and running water, the truck-trailer unit is independent 
of a fixed site. 

Known as the California Institute of Technology 
Mobile Desert Laboratory. it is based at the Kancho 
Senora del Lago in the desert near Palm Springs. 

Probably no other area in the world could offer a 
mobile laboratory such a diversity of arid terrain to 
explore. The white sands of the valley floor, bounded 
to the southeast by the Salton Sea and the dunes of the 
Algodones, are iiinrned by Lajades, canyons. and rnoun- 
tains culminating in the 10,000-foot peak of San Jacinto. 
The only opening from the west. the Corgonio Pdsfr. is 
a funnel for almost constant, sand-blasting winds. The 
palm oases of ihe foothills, with their peculiar insect 
fauna, are relicts of a moister age; while the Delta of 
the Colorado has a climate that is one of the driest and 
hottest on earth; and across the Sierra Juarez is. a fog 
desert where xerophytes are festooned with n~oiduie-  
loving lichens. Though much of this great land is under 
invasion by the works of man, large areas hale Letm 
set aside for permanent protection--Anza and Borrcgo 
State Parks, Death Valley, and Joshiia Tree National 
Monument in the Mohave. 

At present, the desert is suffering one of the i11os.t 
prolonged droughts of recent times. Animal nun11)err 
are at  a low; and many shrubs. which once had grotti] 
to a fair height, are dead Qr dying. Under these circum- 



star~ve" we are particularly interested to know how spe- 
cieq of animals and plants survive. 

An obvious and e a y  nnimal to investigate is the 
black harvester ant of the gemis Vf,rorrr~~ssor, tthose 
colonie~, although rare. can " t i l l  be found in the white 
sand desert. This specie" depends on seeds for food. yet 
for the last three years there has not been enough rain 
to bring u p  the annual vegetation; and thtre ha- hardly 
tieen a really good flowrr year for a decade. 

Robbery pays 

Our method of study is to mark a number of colonies 
and then follow their fate frorn month to month. And 
we investigate the food that the ants carry to their nests 
by the simple expedient of robhing the workers. It  is 
as though a giant were to post himself outside a super- 
market and, with huge tweezers. lease all persons who 
came out until they dropped their bundles. fn this way, 
without seriously upsetting the life of the colony, we 
are able to get a picture of the amount and kind of 
food that it collects every week of the year. 

An interesting supplementary method would be to 
uncover the underground granaries of non-marked 
colonies. But our last attempt had to stop at a depth 
of 12 feet. At that depth, which made further excavation 
impractical, we had not reached any of the main cham- 
bers, and the passageway was still spiralling down at 
a steep angle. We did find, however, a small store of 
seeds at  8 feet, and, although it is often said that ants 
bite off the radicles to prevent germination, these seeds 
sprouted when given light and moisture. 

One reason that the black harvester ant digs such 
deep nests is that its temperature tolerance is extra- 
ordinarily narrow for  a desert insert. In summer, al- 
though it may be sluggishly active all night, dumping 
sand and refuse on the middens, it does not forage until 
mfliriently warmed hy the sun--around 6 a.m. Then food 
is hunted at  top speed, for  by 8 a.m. the sand is so 
hot that the workers have to go below, not to reappear 
again until the cool of evening. If a wind should arise 
while the ants are foragin~.  all w h e ~ l  around and hurry 
back to the formicary. 

The more faniiliar one become- m ith the black har- 
~ w t c r  ant the more '-iiipriwl o w  i s  that G O  <trwitive 
a creature succceils so well in ih( de-s(art. T h i  o r i ~  other 
harve-tcr occupyirig the white sands. a large red variety 
of the geriua Pogonomyrnii'x. ~ - ~ o u I r l  wus In hc hette~ 
~ i i r r l .  It is aggressive, it inflicts ;I <e<erp stine. arid it 
forages all day, even on sand that is 150T. or hotter. 
' let  its colonies are the least numerous. Should the pres- 
ent drought continue. it will be inteiesting to see which 
species can truly survive the extreme aridity-and h o w  
a n d  why it is able to do so. 

In studying the food of the black harvester ant, we 
found that the amount and variety collected by a par- 
tirular colony each day was quite constant for a nurn- 
her of weeks. Then, when seeds apparently became in- 
creasingly rare the workers would disappear, and 
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drifting -and-' would close the abandoned hole. The 
colony seemitiply had failed. But always within a f ~ w  
days a new hole would be opened --fifty feet or so away 
-and a new territory invaded for food. 

Altogether. we found that the ants brought as many 
as 15 different kinds of -seeds to their nests. though two 
specie" rornprised 90 percent of  the total. 

One came from a small insignificant plantain of the 
genus Plantago; the other from a small, insignificant 
comb-bur of the genus Pectocarya. Were i t  not for the 
fact that more than three years ago these drab little 
plants had sprouted and seeded in  abundance, the ant 
colonies probably would not be able to keep alive today. 
Jnterestirigly enough, cheek- pouches of kangaroo rats 
also yielded only these same kinds of seeds--indicating 
that rodents. too. are depending upon them for survival. 

The ants found very few seeds of those plants which 
are so colorful in wet years. Sand verbena and desert- 
gold each made up only one percent of the total, and 
there was no primrose. 

It would seem. then, that possibly because of the 
toll levied by ants and rodents, seeds of some of the 
desert annuals in this particular area are becoming 
scarce, and more than one wet season may be needed 
to replenish the supply. 

Artificial rain 

In order to get more exact information about numbers 
of seeds in the sand, we set up an experiment in which a 
different but comparable area of the desert was sprinkled 
with artificial rain each month. After each area had 
received the one wetting, it was given no additional 
water. Whatever plants came up had to grow without 
further moisture. We were interested also in determining 
the kinds of seeds that might germinate at different 
times of the year, and in following the fate of seedlings. 

In spite of the fact that ants had collected some 15 
species of seeds in the sand, the only kinds to germinate 
during the hot summer months-July. August, and Sep- 
tember-were a sand-mat of the genus Euphorbia and 
sand verbena of the yenus Abronia. 

As these plant" were not supplied with additional 
water, most of the lerberiii prriqhcrl very quickly. But 
the q : ~ ? l c l - r r i i ~  t }~ro~.ed it-elf a true " ' ~ i i r r ~ r n ~ r  rttirnial." 
Without appiirent tt atc-i nid r.ro\Mns in full sunlight 
on white sand-which ieadied a temperature of l lOÂ°F 
daiJj., one  inch heJon I J I P  - i i t f : ~ ~  moq of the plants 
thrived. Thes i r i c r t i i ~ c  cl th i r  - 1 ) r t  ad (that  i-;, iheir Oia- 

meter) at the phf norrienal rate of three-rruart~rs of an 
inch a day until flowering. l i ~ e d  for as long as four 
months, and produced copious amounts of seed. 

It may be that the plant-; obtain their rrioisture frorn 
dew. Professor h d m a n i  of the Hedrew Univrrsity in 
Jerusalem has found that certain plants can draw dew- 
water through t h ~ i r  l t ~ Ã § e  into the roots and men into 
the soil for storage. H u t  we k n o w  almost riothinc about 
the occurrence of den-if it or-cvr~ at all---on our ( ali- 
fornia deserts during suintwr. F~ir!imatrlv. ll-i-s defi- 



desert rain goes a long w a j  towardi ih~teiininiiig the 
composition of the flora that subsequently arises. And, 
hence. even in wet years. the annual vegetation of one 
year may be quite difleieiit from that of ariothei. 

So far, our watering experiments ]late not met the 
conditions required for germinaiion of the second species 
that is important lo the ants. for not a single comb-bur 
has appeared. 

Except for moistuie deficiency. the chief cause of 
mortality during the s~uiinitr  V ~ Z  ~aliliita, which ate 
verbena but not sand-mat-the lattt-r being protecicid b y  

a milky juice that i* said to have protern-digrrtiiig 
powers. In October and ho;i.mljer, -wind V.J; inij 

destructive to seedlings because of ihc ~ ~ ~ ~ d - L l t t ~ i L i p  
that acompanied it. 

Research, such as this on the ants and tlie ~ i i n u a l  
vegetation of the white sand dt~siait, requires fah]?  ciifi- 
tinuous, long-time study ol a 'ingle area. and ~ n i &  
not seem appropiiatc fat a niohilt~ la1~oiiitoiy. But ~ t *  

intend that such studies are to be par1 of the plog1im 
in order to proxide coi~tinuity. 

Another idea is t lu t  the mobile IaLoutuq s-houlil 
not opeidte n n l ~  t in  tile hi-'nefit of Caltcrh, l i d i h t - i  n- ,  
would like In i-ec it uw11 ds nas the De-eit L'iLoi i tuq dl 

Tucson, which attrarated w u i k ~ r s  from all o i t ' ~  tliv 
world. \ n d ,  t l iou~li  that laboratory wa? coiicviiit-(i 

eliiell) w ill1 pian t?. H th pl'w to g i u s  eÃ§iua eiiruuiiigeiiieiii 
to the study of animals. 

The relation between animals and plants. a$ I-xt-in- 

plified by haivester dills and iced?. is one 01 nidii) 
interlocking factors affecting survival of species. In 
warm, humid cliniates, a ]lev\ ilderin!.; ai i a) of o r p i -  
isms ir~ake? the regit'gdtiori and evaluation of thest> 
factors difficult. But in the desert, \\here the flora ami 
fauna are limited h j  aridity. the task is le" complex. 

That is whj Caltecli'? nett leredrcli centei .JII wheels 
is  de-igiitad pa i t icula i l~  to investigdte arid region;.. The 
desert itself, with long periods of magnihcent weather 
broken by violent extremes. is an exquisite biological 
laboratory. There is much to be learned from it. and by 
studying how its plants and animals buivive the climatic 
extremes. -we hope to complement the woik that t.altechs 
Earhart I ,ciIioi atoi) ir  doing with conti oiled M eathei. 

The mobile laboratorpnou riiufif"i i l  possible tor  desert researchnr/i to folloz~ the rains Imiii place to place. 
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A L T E C H  Q U I Z  

by GEORGE W. BEADLE 

You think you know the Caltech campus? 
Then try to identify these pictures, taken by 

George W. Beadle, chairman of the Division 
of the Biological Sciences. 

You should be able to answer three 
questions about each picture : ( 1 ) What is it? 

( 2 )  Where is it on the campus? (3)  Which way 
was the camera pointing? 

Give yourself 1 point for each picture. 
If you get 7, you are highly ohservant. If you 

set I.'?. ~ o u  are cheating. 
Answers on page 38. 







surrounding rock. 
It has long been known that some of the greatest base 

metal deposits in the world were formed when hot fluids, 
cdiiying ores with them, fenced their way into carbonate 
rock formations such as limestone and dolomite. The 
intruding fiuids permeated outward, heating the rock tor 
a considerable distance and causing certain chemical 
changes in it. The affected areas, on which pioneer re- 
search was conducted in 1920 by Caltech geologist D. F. 
Heuett, are known as alteration halos. They are com- 
monlj 10 to 20 times larger than the ore deposits they 
surround. occasionally 1,000 timt,a Jarger. 

Caltech's current study began with a two-fold pur- 
pose: ( 1 )  to learn more about the physical-chemical 
properties of the replacement deposits and surround- 
ing halos, and thus more about the formation of the 
earth's crust, and (2)  to see if there was some systematic 
variation in the chemical make-up of the halos that 
would point to their hubs of ore. Such a clue would 
be welcome, for most surface ores are already located 
and being worked. and the discover) of underground 
ores is today too often a matter of luck. 

A program of field work, supported by the L. S. Ceo- 
logical Survey, was begun in July, 1954. by Dr. Engel. 
As an experimental model he chose the Leadville lime- 
stone. a sedimentary formation in central Colorado that 
contains some of the country's richest silver. lead. and 
zinc deposits. A part of this formation near the towii~ 
of Oilman and Minturn wasabest for hi3 purpose because 
it offered the greatest number of known factors: its lead 
and zinc deposits were well defined; they were surround- 
ed by an alteration halo some 200 square rniles- in area; 
and the geology of the land was well understood. 

Dr. Engel first collected rock rpeciniens containing 
calcite. dolonlite, and quarts from the undltered drea 
around the outside of the halo. He then collected fiom 
within the halo. rnoling in n d r r o i v i n g c i ~ c l e ~  toward 
its center and finally taking samples from drill cores 

~tl ieiv the iuiiceiitrdtion of me- h c i a  h e ~ t i e ~ .  
7 h r  iii.-\i - I P ~  ttda t i )  diitiJyie ihe qwciiiieji~ from llir 

unaltered bed' 0111-ide the lidlo to wt, i t  the? 'honed J I I ~  

systematic iariatiour in texture. chemical composition, 
m oxygen irotope compositio~i. ̂l'hq -bowed no \arid- 
tion in texture 01 chtmiral con~pos-ition. dud their 01) - 
gen i-otope cornpositioil ~ d s  uniiorni and coiisi&wt. 

Dr. kneel then andljzed the apeciniens fioni tlw 
alteration halo. Again lie found no \ariatioils in thc i~  
texture or their chemical composition, regardless of 
their proximity to the central ore deposit. 

Analysis tor the isotopic composition of these. as 
well as the first, specimens was made in Calte(lir geo- 
chemistry laboratories by Drs. Epstein and Clayton, 
who were already engaged in a research program to 
determine the tariationsi of oxygen isotope ratios in 
nature and the effect of geological piocesses on there 
va~iations. The instrument they used for analyc-is w a s  
a special mass spectrometer initially developed at the 
University of Chicago by Dr. H. C. Urey and d group 
including Dr. Epstein and Charles R. McKinrey. now 
at Caltech. The spectrometer's precision \\a= such that 
it could measure, in two million units of ordinary oxy- 
gen, the addition or deletion of one unit of 0'". 

What the mass spectrometer showed was that the rdtiu 
of 0'' to O1"n each sample from the alteration halo 
varied directly with its distance from the ore deposit. 
Put another way, the oxygen isotope composition of the 
halo samples depended upon the extent to which they 
had been permeated and heated at the time of the 
original ore intrubion. 

The analysis of oxygen isotope ratios in the Leadville 
limestone was the equivalent of having a geochemic~l 
thermometer capable of taking temperatures that existed 
there millions of years ago. According to Dr. Robert P. 
Sharp, chairman of Caltech's geology division, it should 
be a valuable tool for investigating the origins of the 
earth's crust. As for its practical application, that will 
have to be tested by f u ~ t h e r  experiments in other areds. 

"It is quite possible," Dr. Sharp says. "that this \aria- 
tion in oxygen isotope ratios will become extreiudy 
important as a means of locating 'hot' spots o f  lock 
alteration that may be associated with ore deposits. It 
could prove to be the basis for one of the rnwt s-ignih- 
cant contributions to ore prospecting in fifty yeair..* 
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Small, i n  formal 
discussion groups 
were the heart of 
the conference. 

S T U D E N T - F A C U L T Y  C O N F E R E N C E  

by the approach of a second youth. After exchanging 
comments on the tranquility of the evening, they drifted 
into a discussion of the techniques of the conference. 
The small, informal discussion groups which were the 
heart of the conference were proving excellent for bring- 
ingfor th  difficult and touchy problernc. and faculty and 
'-iiirlent'- had ~cernrd to easily reach il pintie of rnu~ual 
understanding. 

"If we can just get across to them,'' said the first 
)oiilh " i f  w can j u ~ t  make them realize that we 
really are dissatisfied. and if tip ran get them to respect 
our opinions, then I l l  be satisfied, even it the thing 
fkic~ri't romp out  w i t h  : i t i t  real irnproi~rnent-' i i t  c t I I . ' *  

His companion nodded agreement, but soon riio\ed 
dot\rt the path. leaviriy the ~ihilosoplier a lone with In"? 
thr~i~aht'-. He ~ o r 1 r l e r ~ 0  ivheth~ r thf irlcnc t h p t  w ~ t r i ~ d  
~ o o d  : i t  f i r ' - t  Ã§0111t iiolcl up l a t c~ .  !+i r i i fo~~r  h;lil ( ~ I I Z -  

gestcd that the MI115 (.orr!p~itirlg p ~ r i o d  tn uwcl in olher 
I ! fi!ripiiti~;; prrirt,l fin.; ( ? e ? f i i ~ 4 * ~ d  3-  a iirn!>l~!ri- 
L i ~ i  kirig 1,-1:inn i n  r. liidi ~ I ~ I I  h ~ l h i  i r i51 i ' u r  t o r  i ind (inr's 

~ l ; l < ? r r i i i t ~ ~  t i e i f  precfrit to k'i~ep on? o n  t'hr rifht t r a c k .  
The idea still -crarn(,cl good and hr ln~liru 'd that hf; could 
imagine i t  being favorably applied to Ins junior F a r  
pl i t i - i r - -  rourG< -:. 

HF r~riierntiered a Ifitis; discinsion aliont ~iroiio<ed . . 

roorditiation between rnathernati~~ und pF!!~ir;.: in the 
first two years. Thirikina t1ar:k iiirr hi< (it-. t! ~indercla-s 
)ears. it became appaterit i t t i i t  1lii5 V'EIQ not real\< ;I 

i r i n i ~ t r  ~ ~ i ~ i t ~ l r - i t i ~  and lie w:ls i~r i i i l /~c l  at  t t w  t i ~ p c  ih i ' i t  

1 1 : a ( I  h ~ f ~ r i  spent  on it. 
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HI* u ~ i i i  grroup hiid twined . ~ L u u ~  the d t i ~ l i 1 1 ~  cflt.'~t 
of "cook book" laboratory icuti i i~s.  ~ i i d  he g1orii.i:) in 
the immense significance of this. until he iemcinhered 
that it ~ i i p  part!) hi;; own idea and Jic w'is prejudiced. 

Then i l  came to him that this was all useless. We 
are only dealing with surface p~oblerna. he thought. 
Too much time is being spent on topics like academic 
freedom, which do not matter to a niajorit? of the 
students. Why don't we tr\ to get to the heart of the 
problem ? "What cause> bad student morale any way ! 

He revolved the problem in his mind, and it began 
to seem closely related to the geneia] school dtnio~plicie. 
Man] students seemed lo fee1 that Tech had a Lad ei-Iect 
on their peisonalitj dt~teIopiiiei~t, and that tlu-y did not 
have an opportunity to express themselves. Are attitudes 
too narrow? he wondered. Are activities too limited in 
scope. in effort, in results? Are the faults not in the 
school officidla or in the curriculum, but  in the students 
themselves ? 

But how could he say that the Adn~issionis Committee 
was doing a poor job of decking "the man whose in- 
tellectual power is combined with the spark of leader- 
ship and human understanding"; how could he say 
that Techmen tend to he weak-willed and narrou-minded 

without damaging his school. his friends. and h ~ ~ n a r l i  : 
(heruhcJmed h> hit. own i h ~ ~ g h t r -  he u-ilkt-d pdi 

posetuHy hack to the lodge to seek a friend. Togvtlit-r 
they headed down the road to the beach. and h t x i ~  ( o n -  
hersation took a Iighter. ea~i t - r  turn. 

The market at  the bottom of the ioad iluulilc(J J.- d 

lunch counter. and a large group of student? b a s  de- 
lightfull) eiigdged in guessing tlie age of an intriguing 
waitres*. Students and faculty shuttled in and out .  Idugli- 
ing and talking together in a manner that anlazed die 
good-natured proprietor. 

These activities were undisturbed b) the entrdtire of 
the new pair, who joined in for a while arid then bought 
some liquid refreshments to lake down to tlitb beach. 

A small fire sparkled on the beach. diid the new- 
comers found a noisy. jolly groiip, hoi~te1ou5Jy s i ~ ~ g i ~ ~ g  
college songs. both old and new. The! located a place 
to sit in the cool sand. opened the hag of potato rhipa, 
took a fen shallows of Luhbhng liquid, and relaxed. 
Deeper thoughts were willingly put aside ~ t h i l e  they 
joined the warm camaraderie. 

It was sometime later that the yonth with die'^ from 

the group and wandered down along the sand. 11) a 
sudden flash of lirightnebs. he realized that everjone 
present piobably had his own pat explanation foi the 
world's problen~s. and there was no reason to suppose 
that his own was an\ more useful than the others. He  
5aw that the conference would not bring any imniedid~e, 
far-reaching answers. but he saw, too, that hi;- weekend 
~ o u l d  give him enough impetus to get through one or 
two more weeks of school. 

And then he would go home to see his girl. and thdt 
should give him enough push to last two mow viefks, 
and by that time the pressure of finals should get him 
through the term. 

And somehow he tvould finish the remaining jwr, 
and when it was all over, the soothing haze of forget- 
fulness would pass over everything, and he  would be 
glad he had seen it through. 

Inspired, he hurried over to speak with his friend. 
"Let's hit the sack. huh?" 

-Bob Wahh '58 
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oilfield compressors featured 
long belt drives 

like this . . . 
N̂ THOSE DAYS, a compressor was one thing 

and a gas engine was another. When you hooked 
them together with a long belt you used up 
most of a large building. The "no-man's-land" 
between the units was useless - uninhabitable 
because of the dangerous flying belts. 

YEARS AGO..  . 
~NGERSOLL-RAND led compressor manufacturers in the de- 
velopment of integral gas engine compressors, pioneering a 
new concept in compressor design, the revolutionary V-angle 
engine. This was the famous "XVG," which used articulated 
connecting rods - the first of the 4-cycle, V-angle engine- 
compressor family by Ingersoll-Rand. 

11 Broadway, New York 4, N.Y. u 

COMPRESSORS BLOWERS GAS & DIESEL ENGINES * P U M P S  VACUUM EQUIPMENT 

AIR 8, ELECTRIC TOOLS MINING & CONSTRUCTION EQUIPMENT 1-465 

E A C H  of these modern; turbo- 
charged KVS units packs 2000 
horsepower of gas-engine compres- 
sor into only 375 square feet of 
floor space. The KVS was the 
world's first turbocharged gas-en- 

ressor-the youngest an 
ember of the extensive 

I -R  engine-compressor line. I t  
started another ne 
industry. 

If you'd rather help make in- 
dustrial history than read about it, 
why not investigate the fine job 
oppor tuni t ies  avai lable  with 
Ingersoll - Rand - recognized leader 
in the machinery field. For further 
information contact your Place- 
ment Office or write Ingersoll- 
Rand. 



Lift to right: Dun F a h m r ,  1 e w s  AbM, '54; 1 td Wcbb, Lu1ta.h. '55; Bob ktuni.11, Giorgia 11 th, '54; Chuck Iierndon, l l l imis ,  'SO. 

0 V  CONVAIR 
a F O R T  WORT t::::> 

Â¥.... .::.. 
A D I V I S I O N  O F  GENERAL DYNAMICS CORPORATION 

FEBRUARY, 1957 3 1 



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

Leaders of America 

J .  ROBERT OPPENHEIMER. nudear physicist and chair- 
man of the Princeton Institute for Advanced Study, will 
come to the Caltech campus on February 28. as the 
first visitor in this year's Leaders of America program. 
He will be here until March 5, meeting informally with 
students and faculty during his stay. 

The Leaders of America program, sponsored by the 
( altech YMCA, was set up last year to bring outstanding 
P I  to the campus to meet with students over a five-day 
lo one-week period. Last year's visitors included Paul 
G. IIoffrnan, board chairman of the Studehaker Packard 
Corporation; Supreme Court Ju'-tice William 0. Doug- 
las; and Dr. Ralph Bunche, Under Secretary General of 
the United Nations. 

Gifts and Grants 

ALBERT B. ~ D D O C K ,  chairman of the Caltech Board 
of Tru~tees.  reports that the Institute received $2.758.900 
in  @fts and grants during the six months ending De- 
cernhpr '31.  1956. Of the total amount $1.03Q.OOO was 
for t-ndowni(br>t, $1.590,500 wa'- for current opt r a t h a  
and $12'3.400 for plant and building purpo~cq .  UI told. 
tht re were 1'50 dor>ors. ir~cliidir~a; corporations, founda- 
l i n ~ w .  imiii,idiials. :itid sott-rnnierit s g f i i c i ~ a .  

Major gift3 added lo the pr incipal  o f  i h ~  p r i r i f * ~  r u t  ~ I I  

f u n d  v i i r r  $52S.OOO from the Ford Fo~~r~da t ion  for 
fi3(iihy salary increases, and $500,000 from the Rocke- 
filler Foundation foi research in cherriiral biology. 
M ijor additions to plant and building funds were 
't75.000 from the Kresge Foundation, for expansion of 
the Seisrriolo~cal Laboratory, and $28,000 from the 
f a r l  r. Braun Estate for chemical biology laboratory 
flu i litiei. 

Of the gifts for current operations. more than 
RStVlfl'i came to the Institute as "unrestiicted money," 
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to be used at the discretion of the administration and 
trustees. The largest bloc of such funds. $184.135, was 
given by Caltech's Industrial Associates. Including the 
Industrial Associates, 59  business corporations gave the 
Institute a total of $526,000 in the half-year period. 

Geophysics Award 

DR. RENO GUTENBERG, professor of geophysics and 
director of Caltech's Seismological laboratory, was re- 

~ e r m a n  cently awarded the Emil Wiechert Medal of ihe (' 
Geophysical Association. in appreciation of his accom- 
plishments in seismology and in the investigation of 
the ear ths  structure. 

This is the second award of the medal. which was 
established in 1955, for outstanding accomplishment in 
geophysics. Dr. Gutenberg's contributions to geophysics 
include investigations of the structure of the earth and 
its core, seismic waves, the structural differences be- 
tween continents and ocean bottoms. and the magnitude 
of earthquake shocks. 

Trustees 

E ~ R L E  M. JORGETSEN. Los 4r1wlw i r ~ d ~ i ~ t r i a l i ~ t .  was 
rl(( ted 9 rm-rnhi~ of the ( : x l t t y c %  Hoard of 'I ru-itefas last 
month. 4t  tht  q u i p  t ime  ^h:lnnov~ I' rand-ill j r .  rtf 

Pasadena Ma"- named vice of the hoard. 
Mr. Jorgensen is president and yenera1 manager of 

the Earle M. Jorgensen Company. one of the leading 
steel distributors of the country, and board chairman ci f  

the Baker Steel .ind Tuhp  ( c~rnpsriy. He i~ plqo a director 
of the Citizens National Trust and Savings Bank of Los 
Angeles and of the Northrop Aircraft Cornpan%. 

Active in civic affair+, \/[I-. Jorgfnsen is a dirertor 
of the Los Angeles Chamber of Commerce, the Lo< 
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Careers Grow -Through Science 
FROM THE ELEMENTS OF NATURE-a limitless fron- 
tier-scientists develop new products and processes 
that benefit everyone. To the college graduate, these 
new things mean career opportunities that did not 
exist before. 

The scientists of Union Carbide have introduced 
an average of one new product per month for over 
25 years. They are now introducing them at the rate 
of two a month. 

Today, more than one-third of the work of the peo- 
ple of Union Carbide all over the country is in pro- 
viding products and processes that did not exist in 

commercial quantities 15 years ago. 

Nearly 3,000 scientists, in 23 Union Carbide 
laboratories, devote full time to research. 

For more information about opportunities with 
Union Carbide, see your placement director, or write 
to Mr. V. 0. Davis, Co-ordinator of College Re- 
cruiting. 

AND CARBON CORPORATION 
30 E A S T  4 2 N D  S T R E E T  N E W  Y O R K  17*  N. Y. 

UCC Divisions include 

Bakelite Company Carbide and Carbon Chemicals Company Electro Metallurgical Company 
Haynes Stellite Company Linde Air Products Company 

National Carbon Company Silicones Division Union Carbide Nuclear Company 
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This graph shows the relationship between sales and employment Collins new research laboratory building at  Cedar Rapids, Iowa. 
of engineering personnel at Collins. Notice the steady increase in Air-conditioned, shielded against radio waves, completely equipped. 
research and development employment despite sales fluctuations. 

CREATIVE LEADER IN ELECTRONICS 

O M P A N Y  * CEDAR R A P I D S  * B U R B A N K  * DALLAS 
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he Month a . CONTINUED 

Angeles Area Building Funds, Inc. and the National 
Conference of Christians and Jews. He is currently vice 
chairman and a member of the executive committee of 
the Los Angeles Chapter of the American National Red 
Cross. 

In the educational field, Mr. Jorgensen serves as a 
director of the California Institute Associates, as a 
trustee of Occidental College, and as a director of the 
Flintridge School for Boys. He is a life member of the 
Pomona College Associates and a member of the Clare- 
mont Men's College Affiliates. 

A native of San Francisco, Mr. Jorgensen served in 
the Tank Corps in World War I. his commanding officer 
being Lt. Col. Dwight D. Eisenhower. 

Mr. Crandall is president of the California Hardware 
Company of Los 'Vngeles, with which he has been asso- 
ciated since his graduation from Stanford University in 
1924. He is also a director of the Pacific Mutual Life 
Insurance Company, and of the Security First National 
Bank of Los Angeles. 

He  has been a member of the Caltech Board of 
Trustees since January, 1955, and was president of the 
California Institute Associates from January, 1954, to 
January, 1956. 

Also prominent in community affairs, Mr. Crandall 

is president of the Children's Hospital Society and vice 
president of the Bailow Sanitarium. He is a director of 
the Community Chest, the University Religious Confer- 
price and the Los Angeles Area Building Funds, I w .  He 
is chairman of the Board of the American Library of 
Information. 

A commander in the U. S. Navy during World War 11, 
Mr. Crandall served as director of procurement for the 
Aviation Supply Office in Philadelphia. 

Franklin Award 
DR. ARNOLD 0. BECKMYN, a member of the Caltech 

Board of Trustees and president of the Los Angeles 
Chamber of Commerce, was presented the 1957 Benjamin 
Franklin Award last month by the southern California 
printing industry. "for exemplifying the spirit of Frank- 
lin as a scientist. educator, industrialist and community 
leader." 

Dr. Beckrnan received his PhD from Caltech in 1928, 
taught chemistry here until 1940, when he went into 
business for himself, manufacturing scientific instru- 
ments. He is now president of Beckman Instruments, 
Inc., its scientific division in Berkeley, and a subsidiary, 
the Helipot Corp. He is also president of Arnold 0. 
Beckman, Inc. 

RESCENT INTERLOCK 



Bill's present assignment at Western Electric: the development of methods 
and machinery for assembling one of today's most promising electronic 
developments - electronic "packages" involving printed wiring At a prod- 
uct review conference Bill (standing) discusses his ideas on printed wiring 
assemblies with fellow engineers. 

Sailing off the north shore of Massachusetts is one 
of Bill's favorite svorth. He also eniovs the golf 

Bill Hdncock is a graduate of Pennsylvania State 
LLnik.r-,il> where he majored in industrial engi- 
neenn-. Bill jo1n.d Westein Electric as a plan- 
ning > . ~ i ~ i i i .  "r 111 No i'inb;r, 1951, a t  the K; in11 

VVurk, in Net* Jeisty Ldter, he was assigned to 
h e  new M rriiinik \ , iHe> %arks in N o r t h  An- 
do\er, M ~ s s  i~huwtis ,  '15 -i de'.elopmcnt enginex. 
Heic Bill 1-1 h t t n  l;iving hi\ i ~ ~ ~ i ~ ~ i ~ b  New 
Engl ind home f,)r 13 -, o me while his aitv, B ir- 
bar i, and their (Uughtcr, B l ~ i r ,  watch. 

Bill and his supervisor, John Soutcr, test a machine they developed 
to insert components of different shapes and sizes into printed 
wiring boards. The small electronic packages prepared by this 
machine are being used m a new transistorized carrier system for 
rural telephone lines. 

Engineers : Western Electric offers you a wide variety of inter- 
esting, creative opportunities. It makes no difference what your 
field of specialization is. You can fit - now - into our opera- 
tion as the manufacturing and supply unit of the Bell System 
. . . or into our defense job. A free booklet -"Your Opportun- 
ity at Western Electric"- outlines company operations and 
specific job opportunities in detail. Send for it. Write to: Col- 
lege Relations Department, Room 1030, Western Electric 
Company, 195 Broadway, New York 7, N. Y. 

MANUFACTURING AND SUPPLY N_^ UNIT OF THE BELL SYSTEM 

courses and shi runs within an easy d m e  from 
where he lives and works. 

Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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-where scientists and engineers, working 
with some of the Western World's finest 
equipment and facilities probe the un- 
known and seek answers to tomorrow's 
problems. 

The Laboratory's program for pioneering 
in nuclear and thermonuclear power and 
nuclear propulsion, ranks in importance 
with the Laboratory's continuing and 
ever expanding achievements in atomic 
weapons research and development. 

The delightful small city of Los Alamos is 
situated among the pines on the lower 
eastern slope of the towering Jemez 
Mountains-an ideal community and cli- 
mate in which to live and raise a family. 

For employment information contact 
your Placement Office or write 

DEPARTMENT 
OF 

Division 572 

Answers to 

A C A L T E C H  QUIZ 

1. This character decorates one of 
the pillars at the front entrance to 
Throop Hall ;  camera poititino; east. 

2. You are in Dabney Garden, be- 
hind the Humanities building, facing 
west. 

3. This decoration (it's a plane) is 
beside the main (north) entrance of 
the Guggenheim Aeronautical Labor- 
atory. 

4. Y'ou are looking north, coming 
on to the campus from California 
Street. The High Voltage Lab is on 
the right. 

5. You are looking northeast from 
the arch between the Synchrotron 
and the Central Shop. That's the 
side wall of the Synchrotron huild- 
ing in the background. 

6. This decoration is on the north 
wall of the library annex of Kerck- 
hoff (so close to the top of the Iniild- 
ing that Dr. Beadle had to photo- 
graph it by hanging from the roof 
on a rappel rope). 

7.  You are looking north, between 
East Bridge and the High Voltage 
Laboratory. 

8. This is the Blarker House court- 
kard : canif-ra pointing northwest. 

9. The courtyard i n  front of the 
A~trophysics building. \nu are far-  
ins 5oiithwest and t h p  d o o r ~ i i v  i~ 
the ea-t entrance lo Murld. 

10. yon :irr in t h e  all[ 1 o n  thp ~ i - ' t  

side of Throop, faring south. 

11. R i c k e t t ~  Hous~ roui tvard. look- 
ing north and a little to the east. 

12. Just testing. This is the Pasa- 
Apna City J-faJJ. Off-rarnpus, 

13. This decoration is on the south 
side of Kerckhoff; i t s  a r-onvention- 
ali/pd evening primrose (oenoihera 
to g~rirtirists. who have used it to 
41.4 mutations). 

G AND SCIENCE 



tkattle, Washingran Wichita, Kansas Melbwrne. Fiarida 
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In many companiesv an engineer rises* but 
soon encounten a low ceiling. 

ineering executives. 

or appreciated. 

So select a company in which you'll be 
working with, and for, engineers-where 
an engineer is given an opportunity to 
advance when positions ahead open u p  

Another point: choose a company that's 
growing, preferably in an indusfry that's 
growing and expanding too. 

Boeing, you'll discover, f%s the bill on 
counts. Engineers at Boeing hold jobs 
right to the top. They talk your language* 
They appreciate the vital contributions 
engineers make. And they reward engineers, 
Boeing is growing fast? and today employs 
4.00 % more engineers than 10 years ago. 
Besides, Boeing operates in the d y m ~ c *  
fast-growing field of aviation. 

At Boeing you'll enjoy assignments that 
lead to an excitement-filled future. A futm 
with a future: in supersonic flight, jet- 
powered civil and military aircraft* gas 
turbine engines? guided missiles. At Boeiag, 
engineers and scientists of all types? and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to join them. You'll find high salaries, 
career stability, retirement programs, md 
company-financed opportunities for 
graduate study. And you'll live in wide- 
awake? young-spirited communities. 

Plan ahead for your career. 
Consult y o h  Placement Ofice, or write: 

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

F. B. WALLACE, 
Chief Personnel Engineer, 
Boeing Airplane Co., \Vichita, Kansas 
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induction melted heat of high-temperature alloy being poured i n  P & W A's experimental foundry. Molten metal is strained into 
large water tank# forming metal shot which is remelted and cast into test specimens and experimental parts. Deve/apment and 
evaluation o f  improved high-temperature alloys for advanced jet engines is one of the challenges facing meta/lurgists at P 
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The development of more a& ancedy 
far more powerfuJ aircraft engines 
depends to a high degree on the de- 
velopment of new and improved 
materials and nietllods of processing 
them. Such materials and methods, 
of course, are particularly important 
in the nuclear field. 

At Pratt & Whitney Aircraft, the 
physical, metal1urgica1, chemical 
and mechanical properties of each 
new material are studied in minute 
detail, compared with properties of 
known materials, then carefully ana- 
lyzed and evaluated according to 
their potential usefulness in aircraft 
engine application. 

t~ffects of radiation on matter are 
irnpurtzint aspects of the nuclear re- 
actor program now under 
P & W A. Stress analysis by strain 
gage and X-ray diffraction is an- 
other notable phase of investigation. 

In the metallurgical field, mate- 
rials work involves studies of corro- 
sion resistance, high-temperature 
mechanical and physical properties 
of metals and alloys, and fabrication 
techniques. 

Mechanical-testing work delves 
into design and supervision of test 
equipment to evaluate fatigue, wear, 
and elevated-temperature strength 
of materials. I t  also involves deter- 

In the field of chemistry, i~ivcsti- 
gations are made of fuels, high-teni- 
perature lubricants, elastolneric 
compounds, electro-chemical and 5r- 
ganic coatings. Inorganic substances, 
too, must be prepared and their 
properties determined. 

While materials engineering as- 
signments, themselves, involve dif- 
ferent types of engineering talent$ 
the field is only one of a broadly 
diversified engineering program at 
Pratt & Whitney Aircraft. That 
program - with other far-reaching 
activities in the fields of mechanical 
design, aerodynamics, combustion 
and instrumentation - spells out a 

The nuclear physics of reactor mination of the influence of part gratifying future for many of to- 
materials as well as penetration and design on these properties. day's engineering students. 

Engineer measures residuai stress in a com- The important effects of gases on the properties of P & W A englneer uses alr jet t o  vibrate 
pressor blade non destructively, using X-ray metals have been increasingly recognized Pla i t  & Whitney compressor blade at ! is  natural frequency, 
diffraction Stress analysis plays important part chemists are shown settlilg up apparatus t o  determine measuring amplitude with a cathetometer. Simk- 
i n  dewelop~ng advanced aircraft engine designs gas Content of materials such as i i tanlum alloys. lar fat~gue tests use eleciromagnetlc excitation. 

World's fore~tzosf de~igizer and bi4ilder of aircraft engines 

PRAT'I' & WHiTNEY AIRCR 
Division o f  Un i ted  A i rc ra f t  Corpora t ion  

E A S T  H A R T F O R D  8 ,  C Q N N E C Y l C U T  
FEBRUARY, 1957 



birth satellite 

The 2886 Mars.Ltlmograph drawing pencil* I 9  
degrees, EXEX8 to 9H The 1991 Mm;-Technico 
push-button lead holder. 1904 Mars-Lurnograph 
imported leads, 10 degrees, EX0 to 9H. Mars- 
Lumachrom colored drafting pencil, 24 colors 

P E R S O N A  
J u m p $  R. Black, general t raEr manager 

of the P a c i f i ~  Telephoue and Telegraph 
Lornpany in .outhern California, died on 
December 20, after a long illness. He was 
58 years old. A native Pasarlenan, J im 
had hetan with the telephonth company 
?inre 1920% and had held w r h  poqitions 
a4 traffic chief. di\trirt tratTic ~11perintf5n- 
dent, and diviqinn trafir manager hefore 
being r~drnecl geotxral traffic manager in 
1941, He W:I~ [)re-{dent of the ( - a l t t ~ h  
4111mni Aworiation in 1934-35. Jim i- cur- 
vived by his wife, Georgenia: two sorls, 
fame* and h a r t  : and four gr'indc hildren. 

E.  b ictor flousell. qtanic)r engineer lri 
the plant departmrnt of the k'arif~c l e l e -  
phonfb and Telegraph ( omparlv in Los 
i n g e l e ~ .  completed 35 year, of ?elvice 

%ith the rrJmparly Iaqt month. Murk -4. 
qaulver alqo  chalk^ 35 year< with 
E'acifir 'relephatle tht. month: he'< a pro- 
tection engineer in the engineerir~g &- 
partment. 

4113tralian Fore5t Products Laho~atory in 
kIe1k)otirne 

1926 
J m - C h i e h  ffuarbg is vice president of 

t h ~  Taiwtin Sugar ( orpor:~tion iri  Taipei, 
'raiwan, ( hiria. 

1929 
IYrn-st h' Ht1g-g bfq 30, w,w recently 

appointed awietdnt diw<tor of the Phy- 
~ i r d  Plant deprtrnri!t (for-nerly known 
a+ Buildirtgs and L ~ o ~ ~ n r i b  I at Latter h. 



meal Research Enweer  W M Watkins (lert, ~ h - e ~ t ,  
# k ~ , ~ ~ r . I i  M L L ~  ,n,c k s a ~ l  R d I o  In crp f m n g  1 o b k h ~ e d  s n&w 
HJIJ.ICV~C b u n  d~11-1 3 1.. )n t k  efr6.t et h i ~ h t  > n ~  
on n ~ n  t q  p-\ ~i pl + 1 t d  I I L  \ h l r c  E 116 -1411 ~ ~ L L I I  wds 
& w - n 4  bJ i ~ h ~ r ~ .  $11 ?:-.!I t n h n ~  b r o u p  L n ~ m e ~ r  

* a  * * *  G W 1 outh~in f ~ r a  LIP to hve  Ii~~istcme\ spaced 2 5  icet 
t p  irt dl specd5 1 me~n:v iron1 270 to 500 ~ n p h  Iht. h~~ls lones ,  

- *  . - .  % h ~ h  (%re made  1x1 [lie gun ~ ' t n  hc \,trtt.il ~n > i ~ e  
* - * * .  

' * a a  
fnm Yi ' In didn~eter, 

*. 
' 0 -  * * * .  

* a  * 
* * * * * * *  

* * * -  

Research Eng~neer Russeli Lowe rneabures d>nabnib 
strain applied by Lo~kheed'5 S00,000 lb 
Force Fatigue Machine on test specimcn of 
integrally-st~ffened Super Conslellation sk~n.  
The Fat~gue Mdchloc give$ Siructures 
Department engineers a s~gnificant advantage 
in simulattng effect of fl~ght loads on a 
structure. Among other Lockheed structures 
faci l~t~es  are the only shimmy tower in 
private industry and Idrgest drop test 
tower in the natlon, 

Advanced faci l i t i  
Lockheed 

C. H. Fish, design engineer assigned 
to Lockheed's Icing Research 
Tuwxel, ReasureL ~ ~ ~ ~ ~ . ~ - w n ~ e ~ f .  
11mlts of Ice on C-130 wing section. 
The tunnel hds a temperature 
range of -4WF. to +15OaF. and 
maximum speed of more than 
270 mph, It is the only icing 
research tunnel In private industry. 

Master's Degree Work-Study program 
The program enables graduates in Engineering, 

Mathematics and Physics to  attain u Master's Degree 
at the University of Culiforniu at Los Angeles or 
University of Southern Califorrziu while gaining 

important prai.ticu1 experience or1 rhe engineering 
sta8 o j  Lockheed Aircraft Corporution 

in Burb(irlk, Culiforniu. 

Additional information may be obtained fro111 your 
placement Oficer or Limn of the Engir~eering School or 

by writing E. W .  Des Lauriers, Employment Manager 
and Chairman of the Master's Degree 

Work-Study Progrurn. 

? .  

engineering progress 

Lockheed's unmatched research and production facilities help make 
possible diversified activities in virtually all phases of aviation, 
military and commercial. 

They enable engineers to test advanced ideas which would remain 
only a conversation topic in firms lacking Lockheed's facilities. 
They help give designers full rein to their imagination. They make 
better planes -and better careers. 

California Division 

B U R B A N K  C a l i f o r n i a  



KIRBY SCHLEGEL, Supervising Engineer, Refinery Division 

UCTURAL 

One o f  a series o f  interviews in which 

Bechtel Corporation executives discuss ' 

career opportunities, for college men. 

QUESTION: Mr. Schlegel, your group 
is u 'service group, isn't it? In other 
words, you d o  structural work on all 
/oh<; handled b y  the Refinery Divi- 
sion? 

SCHLEGEL: That's right. Our group is 
composed of about half grcd ,.I uate 
engineers and half non-technical 
draftsmen. 

~ & J F S H O H :  What the y m m a  vtrnc- 
t i n  ill (tigiiit cr considerimy ( I  job /il,( T 

to know first of all is how he would 
skirt out -- what his duties would in- 
( l i i t if?. 

S ~ ~ L ~ G F L :  Well, drawings are what 
might he called the "end product" of 
bbu department. New graduate engi- 
neer"; are almost invariably put on 
the drawing board. 

Tliey must learn to put their ideas on 
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paper, and the only way they can 
learn is by doing such work. 

QUESTION: This is really the begin- 
ning of design M ork ? 

SCHLEGEL: Yes. It is the way the man 
begins learning how to become a 
practicing engineer-something no 
college can teach him. 

SCHLEGEL: That's right. There is a 
great amount of routine and detail 
they can handle, thereby freeing the 
engineer for creative design effort. 

QUESTION: How long a period will 
t he  new engineer spend making 
drawings? 

sometimes more. sometimes less, de- 
pending on his aptitude and how he 
applies himself. 

QUESTION: When he does advance, 
what will he be doing? 

SCHLEGEL: He moves on to simple 
design work, then progresses to heav- 
ier design assignments. Group super- 
vision follows. 

QUESTION: Do job applicants some- 
times hesitate about starting on the 
drawing board? 

SCHLEGEL: Not very often. Most of 
them realize that a degree and theory 
are just tools. They must learn how 
to use these tools in practical engi- 
neering work. In other words, the 
only way a man can translate his 
knowledge into something practical 
is on the drawing board where he 
can exercise his creativity and bring 
his ideas into being. 

Bechtel Corporation (and its Bechte, 
foreign subsidiaries) deviqn'i engineers 
and constructs petroleum refineries, 
petroche~nirul and chetni(n1 pluritv; 
thermal, h)dro unit nudenr electric 
generating plants; pipelines for oil and 
natural gat tran~niiv~ion. Its large and 
diversified engineering organization 
offers opportunities for careers in many 
branches and specialties o f  engineering 
- Mtchiinical. .EIu trieul . .Structural 
. . . Chi inicrl, . F l j  di iiiilic. 

Write for new brochures showing the 
v, ide v:*rietv of project'- Bechtel builds 
throughout (he world. 

SAN FRANCISCO 
Los Angeles New York + Houston 

SCHLEGEL: Ordinarily about a year- 
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High steel pltttc prodbcdon calk for high rolling 
ill speeds. And this .means friction must be re- 

duced to the minimu so that roll acceleration 
ill be easy. Low friction niinimiztfs skidding d a d  

Jineers scuffang between rolls to maintain gauge. En&' 
who designed this huge, continuous plate mill 
met the problems by specifying Timken tapered 
roller bearings for the work rolls and back-up 
rolls. Result: The mill has set new production 
records. Since their installation, Timken bearings 
have rolled over 9 million tons of iiteel. 

-- 
All lines drawn coincident with the working sur- 
faces of the rollers and races of Timken bearings 0 meet at a common point on the bearing axis. This 
means Timken bearings are designed according 
to geometrical law to have true rolling motion. 
And they're manufactured with microscopic accu- 
racy to live up to their design. Result: Timken 
bearings virtually eliminate friction, give longer 
bearing life, keep equipment rolling smoothly. 

Want to learn more about bearings 
or job opportunities? 

Many of the engineering prob- And for information about the 
lems you'll face after graduation excellent job opportunities at 
will involve bearing applica- the Timken Company write 
tions. For help in learning more for a copy of "Career Opportuni- 
about bearings, write for the ties at the Timken Company". 
270-page General Information The Timken Roller Bearing 
Manual on Timken bearings. Company, Canton 6, Ohio. - 

N O T  I D S T  X BALL 0 N O T  JUST A ROLLER 0 THE T I M K E N  T A P t R t D  R O l l t R  

TRADE-MARK REG. U. S. PAT OFF. BEARING TAKES RADIAL 4 AND THRUST 4- LOADS OR ANY COMBINATION 
TAPERED Roll ER BEARINGS 



Doors to Opportunity 

UNLIMITED 
/I small-company" project system 

plus expanding facilities and 
assignments speed recognition 

for ambitious young engineers 
a t  Federal Telecommunication 

Laboratories 

FTL offers un l imi ted ,  interest ing,  
cha l lenging  a s s i g n m e n t s  w i t h  oppor-  
t u n i t i e s  f o r  rea l  a c h i e v e m e n t  i n  pro- 
fessional recognit ion.  

U n l i m i t e d  o p p o r t u n i t i e s  t o  a d v a n c e  
i n  a growing research  a n d  develop- 
ment l a b o r a t o r y .  . . n e w  buildings. .  . 
m o r e  a n d  b e t t e r  facilities.. . a d y n a m -  
i c  e x p a n d i n g  staff. Unl imi ted  c u l t u r a l  
a n d  e d u c a t i o n a l  opportunit ies .  

FTL, a congenia l  a n d  inspir ing 
place t o  w o r k  a n d  grow, is "in the 
country"-- y e t  o n l y  m i n u t e s  a w a y  
f r o m  N e w  Y o r k  Ci ty ' s  u n i q u e  ad- 
vantages .  
East Coast Assignments Include: 

Radio Communication Systems 
Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas * Missile Guidance 
Transistors and other Semiconductor Devteas 

Computers Telephone and 
Wire  Transmission Systems 

Opportunities for relaxed living and career- 
building also available a t  FTL's West Coast 
Laboratory . . . with openings in  Digital 
Computers, Inertial Navigation Systems and 

A Dfvh'ion of International Telephone 
and Tekgroph Corporation 

500 Washington Ave., Nutley, N. J. 

East Coast Laboratory and Microwave Tbwer 
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Personals . . . CONTINUED 

vercity Park. He'i alco serving as secre- 
tary of the American Society of Mechan- 
ical Engineers, 

1932 
Joseph Shrffet. MS '33, has been elected 

1957 vice president of the Structural En- 
gineers A~sociation of Southern Lalifor- 
nia. He has his own business as a struc- 
tural engineer in Pasadena. 

1933 
Ja ik  Snarling waq installed a" a dirert- 

or of the Structural Engineer'! Vwociation 
of Southern California at their January 2 
meeting in Los Angeleq. Jack is vice prc-i- 
dent and chief engineer of Quinton Engi- 
neers, Ltd., in 1,oc Angeles. 

1935 
Rear Admiral fame's S. Russell. MS, 

writes from Washington, D.C., that lie will 
he completing his iecond yea1 as chief ot 
the Navy's Bureau of Aeronautics in 
March. "Although one gets appointed and 
sworn in for four years,'" says Jim, "a 

relief during the third year i i  usual. I am 
enjoying this excursion into hie business 
with its engineering, administration, and 
high finance, but 'tis a pleasant day when 
a seaman can return to the sea." 

Jesse E. H o b m  PhD. has been named 
vice president of the United Fruit Com- 
pany of Boston and New York. He hail 
been director of the Stanford Research 
Institute in  Menlo Park, California, for 
eight years prior to his resignation early 
in 1956. The  Hobsons will now make their 
home in Boston. 

1936 
Chauncey W. Watt, Jr., came back to 

California last June to work as a product 
~ngineer ing  supervisor a t  Consolidated 
Electrodynamics Corporation in Pasadena. 
For the pact 14 vears Chan has been in 
Mawachucettq. working for MIT in the 
digital computer lab and the Lin<oln Labs. 
He married a Boston girl and they have a 
10-year-old daughter, Kathie. 

1937 
Jam, s V' Doill  MS, PhD '15. firoft-- 

sor of hydraulics at  MIT, is now a senior 
rntrrihir of thp 'Vrntri(rin Sorifty of \ f f  
c h.uiical Engineers. 

Noel R. Park is norking as a geophysic- 
ist for the Standard Oil Company in 
Midland, Texas. 

1938 
Roger H .  Cowie report- that h t  i-  

"working for the Shell Oil Company in 
New Orleans as a marine geologist, wper  
r icing exploration geologic a1 work in the 
Gulf of Mexico, off the Louisiana coast. I 
now have five children-all little demons: 
George, 14. was horn in Wewoka. Okla- 
homa; Alison. 12, was horn in (of all 

places) Pasadena, California; John and 
Victoria, 8, were born at Waynesville, 
Missouri: and Steve, 2, arrived in Hous- 
ton. Texas." 

Gardner P. Wilson recently joined the 
ElectroData Division of the Burroughs 
Corporation in Pasadena as manager of 
the western engineering branch, which 
works on the development and design of 
large electronic cornputera. The Wilsons 
live in Pacadena and have two daughters, 
12 and 10. 

Arthur 3. Stosick, PhU, formerly divi- 
;ion chief of the rockets and material 
diviiion of Caltech Je t  Propulsion Lab- 
oratory, is now assistant to the director of 
the new (Inion Carbide Research Institute 
which will he located near Tarrytown, 
New York. Facilities for the new Institute, 
which will be devoted to basic research, 
should be completed by the spring of 
1958. 

1941 
Jerry A. Jones is now manager of the 

chemical and metallurgical research labor- 
atory of the Lockheed Aircraft Corpora- 
tion's Georgia division in  Marietta. Except 
for two years of duty in the Navy, Jerry 
has been with Lockheed since 1951. The 
J o n e ~ '  have three children and are living 
in Atlanta. Georgia. 

Jmeph W. Trindle, MS '49, ("PhD 
frustrated by Smythe"), has been a North 
African missionary for the past six years. 
He write*.: "During our very recent sick 
leave to the States, I wasn't unaware of 
the temptation to gpt on( of the engi- 
neering job6 which were so plentifully 
advertised. ('Just think! If you get a 
decent job, you can send out four mis- 
Â¥donaries, waq the way one member of my 
family put it to m e ) .  but both my wife 
and I are very happy to be back in 
VIororro. 

'When our freighter put in to Casa- 
blanca we were greeted by the Port Engi- 
neer, who had known me during the war. 
He and hi. % i f l a  gale 11- the keys to t l i ~  
(ity for tun  I~,sv'-. WI heard from them 
that Radio (:tire i s  rontinuiir~~ to inflame 
tht Vfoor~ a ~ a i w t  the F ~ I  ru h de-pit? the 
in~i-t<-rire of the new ^uilti'n that the 
k n m h  anb wlromc ( i t i 7 ~ n -  of t h f  w\\ 

Moror(o There ten to fifteen thousand 
Mooriih trocips r l o ~ n ~  in on tht southern 
city of Agadir who have clef~ed the auth- 
ority of their Sultan, and are looting the 
cnnntry-'ide to obtain their sustenance. 
European- 'tre having to ?vat uate. 

T h e r e  is a l ~ o  a general slowdown 
strike v. hereby fa( tones are being forc ed 
to ihnt. To ( i t r  an example, a Simmons 
Mattre-- factory in ( asablanca, whit h 
formerly made oxfr eighty rnattre-^eq a 
day. is no% producing wienteen. The 



WITH THE ELECTRONICS DIVISION OF .....:ks;g . . 
:.. :.:.:.:.: ....., . ..... 

ALL GRADUATE ENGINEERS are offered permanent job 

opportunities. We extend a cordial invitation to every deserving Engineer and Designer 

to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on  your making the right connection with the right firm as 

quickly as possible. 

T h e  men hired will enjoy working with some of the top men in the field and with the 

finest test, research and development facilities. GM's long-standing policy of decentral- 

ization creates individual opportunity and recognition. 

Why not send us full facts about your education, work background, etc. 

W e  will d o  all we can to treat your application with the fullest confidence. 
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bination hard t o  match. .  . NY 

Important, interesting 
work 

High Professional 1 - 1  Standing AVIATION, INC. Advancement on Merit 

YOUR CAREER 

Creative Opportunity 

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

IN THESE 
DIVISIONS OF Finest Facilities 

NORTH AMERICAN 

ISSILE DEVELOPMENT 
DIVISION OF NORTH AMERICAN AVIATION, INC. 

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

TONETICS 
DIVISION O F  NORTH AM! RICAN AVIATION, INC. 

ROCKETDYNE 
DIVISION OF NORTH AMERICAN AVIATION, INC. 

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

INTERNATIONAL 
DIVISIOM OF NORTH AMEPICAM AVIATION, INC.  

Electro-mechanical systems for missiles and A complete organization, engaged in every 
aircraft - automatic flight and fire control, phase from research to production on 
inertial guidance and navigation, advanced nuclear reactors for power, industry, medi- 
computer techniques. cine and research. 

?* 

Equipment Design Engineers Weight Control Engineers 
Aercdynamicists Engine Systems Engineers Aero-Thermodynamicists 
Thermodynamicists Reliability Engineers Aeroelasticity Engineers 
Dynamicists Standards Engineers Mechanical Engineers 
Stress Engineers Hydraulic, Pneumatic & Servo Engineers Structures Engineers 
Structural Tist Engineers Mechanical, Structural & Electrical Designers Controls Engineers 
Flight Test Fngineers Wind Tunnel Model Designers & Builders Rubber Compounding Engineers 
Ficctrical k l~lcctrrmic Engineers Physicists Computer Specialists 
Po~ei-  P lan t  Eneineers Chemists Electro-Mechanical Designers 
Research & Development Engineers Metallurgists Electronic Component Evaluators 

iglits Engineers Leramicists Electronics Research Specialkts 
Eniironrrietiral Test Engineers Computer Application Engineers Computer Programmers 
Lmtfumeritztion En.' uineers Automatic Controls E "n g' ineers Electronic Engineering Writers 
File Control Svstcms Engineers Inertial Instrument Development Eneineers Mathematicians 
Flight Control Systems Engineers Preliminary Analysis & Design Engineers Electronics Technicians 

"meets Systems En,,' Specifications Engineers 
Armament Engineers Engineering Drawing Checkers 

Test Engineers Servomechanism Engineers Air Frame Designers 

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

12214 Lakewood Blvd., Downey, California -# 



g a snap 

to r e c o r  w Sensations in Soundw 

CLICK! You press a button and the sound is yours 
forever exactly as you hear i t  today. 

Why "exactly"? 
Because this is an RCA Victor New Orthophonic High 

Fidelity Tape Recorder. I t  features the most advanced 
achievements of the world's finest sound engineers. 

You can record a t  2 speeds-one for music, one for 
voice. You can locate any part of any recording. Just 
look through a "window" to a numbered counterwheel. 
Push a button and you control "Rewind," "Playback," 
"Forward," "Recording," "Stop." There's ever a pro- 
vision for remote control. 

And wait till you hear the playback. On RCA Victor's 
Panoramic three-speaker sound system you really sound 
like you! Equally important, the price of these superb 
examples of RCA engineering now runs as low as $159.95. 

In every sense these achievements in tape recorders 

typify all the work of the David Sarnoff Research Center 
in Princeton, New Jersey. For here RCA scientists and 
engineers are finding most practical and dramatic answers 
in their day-to-day search for ever-better "Electronics 
for Living." ~ ~ k l ~ i a  

Where to, Mr. Engineer? 

RCA offers careers in research, development, design 
and manufacturing 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. 

RADIO CORPORATION OF AMERICA 
Electronics for Living 
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~ P S O W ! S  rn . . CONTINUED 

rnari:iqer pleads w ith thf w nrkrr- -how- 
ing how the factorv will be t o n e d  to 
c lov  and they n ill SIP joble- . hut they 
prefcr to li+n to ( airo. Vnd i-o Moror (0 .  

with ewry rtxoiirrt for a liiely indu'-trial 
life i -  retiirriing to the prncrtv it knew 
before thf Frerir h (.imp. 

' I  hf-e 'Ire anme nt the conch ti or^-- whirh 
make 11s happy to he back, believe it or 
not: for ~ i i r  h human dilernrnaq ( a n  never 
be ~ o l v f d  by human re-ourres however 
g r fa t :  whereas the aocpcl of (h r ih t  i~ 
always thr verv P C I W ~ I  of God and alone 
can s iÃ§e Our nn ik  will not bt without 
its danger, for thc Koran v c i f i e i  that 
apostate' from I'=l?m shonI(1 (lie' arid in 
their /pal to kill our comfit*. it i q  (~iiitf 
uridpr-tandahle how fanatics would heck 
to kill  as also." 

1943 
I hnrles P. Strirhlftrtd Jr.. haÂ been 

named industrial -tales manager of thtx 
southwest di'-trirt for the York (orpora-  
tion. a ~ub-iidiary of the Borp-Warriei 
Corporation. With headquarteis in FIons- 
ton Tevii^. IIP will he re*pon=ihle for the 
'air of  ^fork iridii-trial air (otiditionirig 
and refrigeration produc ts in I onisiana, 
Trx\as, and  parts of Alabama. Mississippi 
and New Mexico. I h e  Strickland-i have a 
nrw (laiightf I .  f harlf rie, \\ ho iq jubt four 

months old. T h ~ i r  other children are  
Vnita. 10. and Frerlerick, 1 % .  

Copt. U illiarn E. Sneenry  MS, \PE. 
clirertor of t'lertrortic. in the Nazi's RII- 
reaii of \eron:,utir-, write* that ~ i r i ( p  
thev (ornhinerl the rlenartmerit. of i r rna-  
merit Mrcraft Navigation and Rle( tronic~ 
a - t  August, he now has a npw titlf- 
director of Avionics. Bill got a second MS 
-this one in business administration- 
from George Washington Uniierqity in 
W~i'-hingtori. l).( .. la-t June. 

1944 
George 0. Sbor. Jr., MS ' t 8 .   ill tie 

m i  k in  La .Iolla in February. He write": 
'Dur ing  thf last year, I've moved mound. 
In the summer, I led a two-ship oceano- 
graphic and geophysical trip to the ^.leu- 
tian- and the Hawaiian Ialarldq: I expect 
to go on another next liiirnrner. Imrnedi- 
ately after this. I attended thf> Iriterria- 
tioqal Ceologiral (origrea- at  Vre~ i fo  City. 
along with other ( altf-ch -'taff men'ibns 
and alumni. Among those who had come 
the farthest was Joe Alexander. MS '50 
who is with thf British ( oloriial Geological 
-urvey at Batu Gajah, Vialava. Fie le- 
ported that he had his P h D  from tho 
University of London, and, since leading 
Caltech, h e  has acquired i wife, teenage 
.tepd:iught<-r, arid in infant con, and iq  

Engineering Opportunities 

in the field of 

MISSILE CONTROLS 

Positions available 
for mechanical and 
electrical engineers 

finding field work at Malaya a good deal 
*:ifer than it v , a ~  when he was there in  
10 $8. 

" I n  October I ( a m e  to Woods Hole 
O(eario~r:~phir  In-titution for a four- 
month exchanpf *kit.  bringing my wife 
and ~hi lcl ien-  qandy, 5. and Lyn, 1%- 
with mc. New England weathfr  has con- 
firmed in all of us a great love for Cali- 
fornia We came east a family of four- 
and will it2tiirn a farnil) of five, including 
: small Yankee named Donald Williston 
qhor. who arrived on Oe~ernbei  15. 

4 1 1  thic traveling i~ for the Scripps 
Iintitution of Ocear~ography at La Jolla." 

1946 
4ndreti Ber r im (..amphell. engineei ing 

superti-or of the Hillman-Kelly Company 
n Lw Ar~gele-i, ail1 be married to Miss 
Verenire Mill? ot  San Fiantisco, on St. 
Valentine's Day, in San Gabriel. Cali- 
fornia. 

Comdr. Robert 1. Trauger, U.S.N., MS, 
iq now a student at thp Industrial College 
of the i r m e d  Forces a t  Fort MrNair  in 
Washington, D.( . Previously he headed 
the Patrol Plane Design Branch in the 
Navy's Bureau of Aeronautics in  Washing- 
ton. He's hoping his next tour  of duty will 
he in ( alifornia. 

Richard A. Fayrarn, MS, senior research 
engineer a t  Aerojet-General Nucleonics in 
San Ramon, California, died of heart com- 
plications following a case of chicken pox, 
on (h i ' - tmaq  morning, a t  his  home i n  
Orinda, California. H e  had  been a consult- 
ant to the radiation laboratory a t  the 
Tlnk~r-si ty  of California a t  Berkeley and  
wa- aworiated viith the 4proiet-General 
Nucleonics project a s  a senior staff mem- 
ber for  the past year. Dick h a d  worked i n  
the atomic energy field since 1947, when 
he was a member of the NEPA division 
o f  the Fairchild Engine and 'Urplane 
( iornj~any i n  Oak Ridge, Tennessee. I n  
105'5 tip rer iicd a Fulhright Fellov,ship 
which took him to 0 4 0 ,  Norway. where 
he stnrlied the nppliration of nuclear 
encrgv to ihip prr1piil4o~i. Ffe is -surviverl 
tn h i -  c idov,. J t  .inrit2tte, arid ihn e chi!- 
rlrm h v i r l .  Mnr~tarr t  arirl Ri( hard. Jr. 

Richard H .  Ve Lano MS '46. secretary 
of th< Syaiterns L.iboratoiic-. f orporation 
i ~h<r rv i : tn  OnL- f liforniii ha*  h i v n  
appointed as  director of the company's 
s t e m s  intcsrratiori division. For  the past 
tf n war". hi3 ntaior experience ha-! hren 
in elertronics and r d a r ,  one of his maior 
projrat t -  lif~ing tht development of the 
Falcon air-to-air guided niissile when he 
was -icnior staff plu'-ieist a t  the Hughes 
Air(  raft Corporation. 

John Richter i- now field engineer for  
the Portland ( ement X~xiriatinri in the 
Los Angeles mt~tropolitan area. He was 
farnierly a sales ~-rieineer for the r tn idson  

50 EERING AND SCIENCE 
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Can your i/~z~~gitzation identify the prob- 
lems /)(ling solved by this young Sperry 
engineer.' Whether y o u r  gm'^s, ii right 
or wrong, there's, no question that (if 

b e r r y  "imag~werini;" 13 the order of 
lit,' d a y .  

And working with men s\ncd top.-. LJ 

their rid& you'll earn while ~ 1 1  liwÃ 
and iaturt right in on specific assign- 
ments in the field of lour choice. You 
will be given important work from the 
beginning tor there is no ceiling on ideas 
in fields like guided nlissiles, inertial 
navigation, advanced radars, niicro- 
wave technology and many more where 
Sperry is blueprinting the future now. 

Sperry is interested in yaw future, 
too - giving you the chance to  stud) 
for advanced degrees and paying your 
full tuition! And Sperry plants are con- 
veniently located near leading engi- 
neering colleges- whether you'd rather 
work in California, Florida, New York, 
Utah or Virginia. 

When Sperry representatives call at 
your school, be sure to talk to them. 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to  J .  W. Dwyer, Sperry Gyroscope 
Company, Section 1B5. 

A N S W E R :  This Sperry engineer is 
simulating a ship roll problem on an 
electronic computer. Solution was in- 
corporated in the new Sperry Gyrofin" 
Ship Stabilizer which reduces ship roll 
us much as 90%. T .M. 

D I V I S I O N  OF SPERR i RAND CORPORA Ãˆ IO  

BROOKLYN -CLEVELAND - N E W  O R L E A N S .  LOS A N G E L E s  

S E A n U E  -SAM FRAt4C1SCO - IN C A N P  D A  SPERR1 Q YR1J 

SCOPE COMPANY O F  CANADA LTD.. MONTREAL, QUEBEC 



ALED 
TIESmr assure 

NEW 

HIGHS 
in 

QUALITY 
for 
INSTRUMENT 

In this inspection area of the new Fofnir instrument bearing facilities, BEAR1 NGS 
dust particles larger than 0.2 of a micron ore filtered out by special 
air conditioning. 

Completely new facilities for manufacturing precision 
instrument bearings increase Fafnir's ability to meet 
growing demands and more exacting bearings specifica- 
tions. Latest type equipment, including ultrasonic clean- 
ing units and unique testing devices, assure new highs in 
instrument bearing quality. Fafnir's precision instrument 
bearing facilities are unequaled in the field today - 
another sound reason why industry looks to Fafnir for 
help with bearing problems. The Fafnir Bearing 
Company, New Britain, Connecticut. 

B A L L  BEARINGS 
MOIT SQMPliI# I I H i  111 AUibleik 

------------ 
I 
1 The development and appli- 
1 cation of Fafnir instrument 
1 bearings call for a knowl- 
1 edge of the design and op- 
1 eration of widely diversified 
1 types of equipment, ranging 
1 from automatic pilots, com- 
I puters, and guided missile 
1 instruments, to laboratory 
f equipment. Perhaps the 
1 challenging andvaried field 
1 of bearing engineering or 
1 engineering salesoffers you 
1 the opportunities you want. 

! We'd be glad to hear from 

1. AMBITION-it is assumed you have this in 
abundance or you wouldn't be where you are. 

-you are fortunate studying 
in a fine school with engineering instructors of national 
renown. 

1 I /  you hope to be a master in your profession, use 
CASTELL, drawing  pencil of the masters. I f  your 
College store is out of CASTELL, write to us. 

Personals a CONTINUED 

trick ( ompatn in Los Arigeles. The Rirh- 
ers ha \p  tun  son-' a r ~ d  live in  La Canada. 

Morton h l .  I ~ a / t a n  MS is manager 
if advarited er~girieering in the IBM re- 
ear rh  laboratory in San Jose, ( alifornia. 
ie's been with the rorn[jdny since 1949. 

1948 
Il(irnr(I h m a l  Eldin MS, I -  p i~b l i r  rc- 

ation- Tianagtr for the Veal Eaj t  r l i v i -  
ion of Ewo Standard, Iru. Hi5 offi( r I- 

n Maadi. ( airo. Egypt. 

C e q t  Roe %rite-; from Ffawaii thrft 
I "just pot hack from a two-yrar trip 
round  thi world. I worker1 for a few 

nonths in Aii-tralia-and rniirriecl an 
Iu-itralian girl. We're settling down in 
Honolulu for good. I'IF jn^t returrie(1 to 

1 joh as engineer t'nd ehtimator for a 
arge general cori t r~c tor he rf ." 

('harle'i Sii'i'ihinif rtLport-i that lit now 
w~ a third child. Amanda Frames, born 
n Ni w Year's Day. [ h e  o t h t r  t u o  (hi[- 
Iren are  Pamela. 1. and Peter. 2. ( harit* 

now asci-tant prof?-sor of el ict i i ral  
=ngirieeririg at  the University of ( alifoinia 
in Berkeley and he ii- al-r) active a< an 
angineering <orwultant In  hi^ \pare timr. 
IP i* a irn~rr~alikt a'ul ! ~ i r ~ ~ v k t ' + ~ t e r  for 
KPF VFM on r ultural topic-, notably 
miiair 

ENGINEERING AND SC1E 



The Garrett Corporation operates 
under the principle that the units and 
systems which we research, design 
and produce must be the best of their 
kind. 

That's why we need forward-look- 
ing engineers. Stimulating assign- 
ments in the work you like best are 
only part of what we offer. We pay a 
premium for ability. You'll work 
with the finest research and labora- 

tory facilities at your disposal . . . 
live in the most desirable areas in 
America - California, Arizona, the 
East Coast. Financial assistance and 
encouragement will help you con- 
tinue your education in the graduate 
schools of fine neighboring universi- 
ties. 

All modern U.S. and many foreign 
a i rcraf t  a r e  Garrett  equipped. We 
have pioneered such fields as refrig- 

and controls, temperature controls, 
cabin  a i r  compressors,  t u r b i n e  
motors, gas turbine engines, cabin 
pressure  controls,  heat  t r ans fe r  
equipment,  electro-mechanical  
equipment, electronic computers and 
controls. 

We are seeking engineers in all  
categories to help us advance our 
knowledge in these and other fields. 
Send resume of education and ex- 

eration systems, pneumatic valves perience today to: Mr. G. D. Bradley 

THE CORPORAT4ON 

43 
ass1 S .  SEPUL.VEDA BLVD.. L O S  A N G E L E S  U S ,  C A L I F O R N I A  

DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES * AIRESEARCH MANUFACTURING. PHOENIX * AlfiSU-Y 

AIRESEARCH I N D U S T R I A L  0 R E X  8 AEHO E N G I N E E R I N G  8 A I R  C R U I S E R S  A IRESEARCH AVIATION S E R V I C E  

FEBRUARY, 1957 





l 

,..a --------"----. 

Opportunities 
in these fields 

-i Thermodynamics 
b i~c i r ,  Turbines Trariafori:.eri of all l j p c i  Circuit B r t u k e r i  Acoustics 

'-mfc k< (Electrical and 

Process Engineering 

Mechanical Design 

Structural Design 
ad Building Equipment Pumps, Blowers Cement-Making Equipment 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 of work to try: design 
population which is increasing a t  the rate of 60,000 engineering, application, research, manufacturing, 
per week. Allis-Chalmers is a major supplier of sales. over QQ ^ining 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: asbig as your ability can make it. 
Allis-Chalmers Graduate Training Course offers un- Or, if you have decided your field of interest and 
usual opportunities for the young engineer to: are well qualified, opportunities exist for direct as- 
* Find the type of work he likes best signments on our engineering staff. 

Develop engineering skill 
- - - 
In any case-learn more about Allis-Chalmers. 

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

a model for industry since 1904. You have access waukee l, Wisconsin. 
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Changes in By-Laws is hereby granted full power and authority to chanqe the 
principal office from one location to another in the County 
of Los Angelas, California 

THE BOARD O F  DIRECTORS of the Alumni Association. 
California Institute of Technology. amended the By- 
Laws of the Aswciation at its regular meeting. held on 
January 15. 1957. The purpose of the amendments was 
to clarify certain portions which have in the past led 
to confusion. These amendments were passed by the 
unanimous vote of all Directors. 

--Donald S. dark  
Secretary 

Article Ill  
Board of Directors 

SECTION 3.01 Constituency of Board 
The affairs of the Association shall be  managed by  a 

Board of Directors, consisting ot nine (9 )  members of the 
Association, of whom +he Precident of the Association shall 
b e  a member ?a-officio four (41 Directors shall b e  senior 
directors serving the second year of their two-year term and  
four ( 4 )  Directors shall b e  junior directors serving the' first 
year  of their two-year term The President of the Association 
shall  seive a s  the chairman of the Board with voting power 

SECTION 3.02 Powers of the Boaid (change section number 
only-from Section 3 07) 

SECTION 3.03 Regular Meetings 
~e0 'u1ar  mecting'i of thr Board of Directors shall be  held 

a t  anv ellace within the State of California which ha= been 
designated from time to time by resolut*on of the ~ o a r d  or 
b~ ~ n t t e n  consent of all nembeis  of the Boa-d In the a b -  
is-rtce of such desiqnahon ~ e q u l a r  meetinas 'shall b e  held a t  
:he principal office of the Association The Board of Directors 

SECTION 3.04 Special Meetings 
Special meetings of the Board of Directors for any  purpose 

or purposes shall be called a t  any time by  the Presidpnt or 
if he is absent or unable or refuses to act ,  by the Vice- 
President or b v  anv two Directors 

Written notice o f  the. time and  place of special meetings 
shall be  delivered personally to the Directois or sent to each 
Director b y  mail or other form of written communication, 
charges prepaid, addressed to him at  his address a s  it is 
shown uDon the records of the Association. or if it is Â¥no 
so shown on such records or is not readilv ascertamable at 
the place in which the meetings of the ~ i r e c t o r s  are  regularly" 
held In case  such notice is mailed or telegraphed, it shall 
be  deposited in the United States mail or deli\,ered to the 
telegraph company in the place in whiph the princapa' office 
of the fi.*sociation s located a t  lea'-t two d w t :  u ~ i o r  to the 
time of the holding of the peet ina  Such 'nailing, t&lsgraphing 
or delivery a s  above vrovided s'hall be  due, legal and  per- 
sonal notice that such spec-al meetina =hall be held a t  any 
place within the State of California ~ > + i c h  bas been de- 
signated from time to time by re solution of the Board or by 
written ronbent of all v e m b e ~ s  of the B x r d  In the absence 
of such designation suecia! mrf9tirgs shall be ht Id only a t  
the principal office of the As onation 

SECTION 3.05 Waiver of Notice ( c h c n w  sect~or, n u m b  
only-from Section 3 ^2} 

SECTION 3.06 Notice oi Adjournment 
Notice of the t'me and d a c e  of holding an  adjourned 

meeting of the Board of Director" shall be  given to absent 
Directors 

SECTION 3.07 Quorum (change section number only-from 
Section 3 13) 

SECTION 3.08 Removal from Board of Directors 
The Board ot Directors mav remove anv member of the 

Board from his position Such *en-oval shall b e  made for 
good cause shown at  a regular or special meeting of the 
rioard of Directors duly called and held 411 rr'emb-s of the 
Board shall b e  given special notice of such proroced action 
at least ten (10) days prior -0 the m~ei: t --g 

REATIVE ENGINE A 

HE INDUSTRY 
tornatic temperature, humidity and air conditioning 

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

For graduates in any branch of engineerin 
experience, Johnson has immediate openi 
neering. product design and development, 
tion and application igineering. All involve assignments of 
responsibility and o r unlimited possibilities for personal 
development and advancement. 
Strictly an  engineer's company, we deal entirely with in- 
dividually designed control systems. You'll find yourself 
working with the nation's to architects, consultin 
neers, contractors and building owners. 

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

At Johnson, you'll be able to realize your full potential as 
a n  engineer, in the work of your choice. You'll enjoy ready 
recognition of your accomplishments. Your work will be 
sufficiently important for you to retain your identity as a n  
individual always. Salaries, insurance, pension plan and 
other company-paid benefits are attractive. 

Our "Job Opportunitiet Booklet" contains details of our operation and 
here you'd fit in. For your copy, write J. H. Mown, Johnson 

Service Company, Milwaukee 1, Wisconsin. 
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It's the Test by Fire for High Alloy Steel 
A jet engine on a test stand represents the 
kind of metal-killing service that no  steel 
could stand until A-L pioneered in suitable 
high-temperature alloys. Then, and only then, 
came aircraft superchargers, jet and rocket 
engines, gas turbines, etc. 

Outside of the stainless and high-tempera- 
ture steel families, other fields in which 
Allegheny Ludlum blazes the trails include 
electrical steels and special magnetic mate- 
rials, tool and die steels, and sintered carbides. 

In your industrial future, you're practically 
certain to run into problems of corros ion,  
heat  o r  wear resistance-of s t r e n g t h  
with light weight-or of special electrical 
requirements. The right special alloy steels 
can solve them, and we're the people to 
see (a suggestion that is equally good if the 
development and production of these high 
alloy materials appeals to  you as a career). 
Allegheny Ludlum Steel Corporation, 
Ol iver  B e . ,  Pittsburgh 22, Pa. 

WSW 6451 

PIONEERING on the Horizons of Steel 
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ineer with 
The Engineering Department at Convair San 
Diego offers you challenges found in few 
places. And, the diversity of big projects in 
our "engineer's" engineering department 
means satisfaction and opportunity for quick 
advancement for capable young men. For 
instance, current projects 
Diego include the F-102A 
ceptor, new Metropolitan44 
Convair 880 Jet-Liner, Atlas Iritercontirienial 
Ballistic Missile, long-range study of nuclear 

aircraft and other far-reaching aircraft and 
missile programs. 

For personal achievement, security, and 
pleasant, happy, year "round, outdoor living, 
the young engineer with high hopes is invited 
to take a good look at Convair in beautiful 

ment of personal inter- 
ziews on your campus by representatives of 
Convair San Diego. 

A D IV IS ION OF GENERAL D Y N A M I C S  CORPORATION @ 
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Robert  G. Carter received his M.S. in industrial engineering 
from Ohio State in 1951 and joined Du Pont soon afterward. 
After varied plant experience, he recently undertook an inter- 
esting new assignment in the Polychemicals Department at 
Du Pout's Sabine River Works, Orange, Texas. The major func- 
tion of his current work is to coordinate cost information as an 
aid in maintaining cost control. 

Y ou bet we do, Walt! They're part of a regular Tech- 
nical Training Program which Du Font has had for 

years. 

Ordinarily we try t o  assign summer employees to work 
which ties in with their fields of training in college and 
with their long-range interests. Informal or formal instruc- 
tion on Company matters is usually provided. 

We're definitely in favor of these summer contacts, for 
they provide students with practical technical experience 
and make them more valuable to industry when they 
graduate. And i t  gives us a chance to become better 
acquainted, too, with some of the men we'll be consider- 
ing for permanent employment, later. It's a program of 
mutual benefit. 

FEBRUARY, 1957 

In addition to the Formal Technical Training Program, 
we frequently have a number of vacation replacement 
jobs and other temporary positions which are available 
to  college students. 

Last summer we hired a total of 720 students from 171  
different colleges and universities. Most of these were 
juniors, or were graduate students about one year away 
from permanent employment. 

You can see our program is a fairly substantial one, 
Walt. 

FREE FILM : "Mechanical Engineering at Du Pont" 
available on loan for showing before student groups 
and clubs. Write to the Du Font Company, Wilming- 
ton, Delaware. 

BETTER THINGS FOR B E T T E R  LIVING...THROUGH CHEMISJKV 

Watch "Du Pont Theater" on tekvision 



Alumni News . . . CONTINUED 

Article !V 
Officers of t h e  Association 

SECTION 4.01 Officers 
The o f f i c r s  of the A.ssociation ~ h a t l  Le a P ecident, Viri- 

Prcuidint Secretcry a r d  I'req'-tircr 
SETION 4.02 President 

Thr powprs and drties of  the Presadent are- 
a )  10 p r t s i d ~  a t  all mcrting rpgiilar and ' -~+c ia I  06 

\ P ne'^ibr'-s and of ^he Board of birectors, 
( b )  To call special mectinqb of the Board of Directors to 

b+ held at the office of the AJsociation, or '11c1'! other place 
a may b e  fixed by the Boa'-d of Di-rt ctors, a t  cuch time a>  
he shall deem proper; 

(c)  To affix the signature of the Association to all papers 
a n d  instruments 'n wntmg that may require the same, when 
outborized so to do by the Board of Director-s to affix the 
signature of the Association to all certificates of membership 
that may reauire the same, and to supervise- and control, 
subject to the direction of the Board all officers aqepts and 
e-nplovees of the as-ociation, 

id1 To oive or c a u v  to be aiven notice o all meetinas 
of & e k b e r s  and of the Bcard of Directors reaxired by the 

Laws to be  given; 
ie)  To prepare a n d  present the annual report a s  provided 

in Section 2 08 of these By-Laifs 
All powers and d-ities hereby or by law conferred or 

'Â¥noose upon the President may be exe c is td  and performed 
h v  him either within the State of California or elsewhere - "  
SECT101 

from Section 4 06) 
'4 4.03 Vice-president (change s ~ c t ~ o r  number only- 

SECTION 4.04 Secretary 
The povlfrs and  duties of the secretary are  
(a) t'o keep fit11 and comp'ete records oi the prcceeding3 

of the B o a ~ d  of Directors and  of the meetings of members, 
( b )  To keep the coiporate seal of the Association and to 

aff ix  the same t'3 all of the instruments that may require it, 
(c)  To give or cause to be  given, notice of all meetings 

of th  embers and of the Board of Direc+o~s reauired bv the 
By Law; to be given, 

(dl To keep and maintain the r remb~rship  book provided 
for in Section 2 05 of these By Laws, 

( e )  Fo sign membership certificates and other instrument- 
wh-n authorised to do  so by +he Board of Director's, 

(f) Geneially +o do and perform all such duties a s  per- 
tain to his office and  a s  mav be- r-oqinred by the Board of 
Directors. 
SECTION 4.05 Treasurer 

The powers and  duties of the t reasuwr are  
( a )  l o  receive and  orovide for thf cubtodv of all monf-vs 

beloncpna to or r-aid into the A-sonat~on 
(6) l o  depoiit m the namr o^ the Jssociation all funds 

in his curtodv in s ? ~ c h  banks 2- other places of deposit a s  
the B o a ~ d  cf Di-ectors may from time to timc defclgnatc, 

( c )  To eign all checks making su^k the diabu%emtnts aTt= 
made o n ) /  in accordance with auit~orizations of tht Board 
of Directors fi}\ checks shall be  countersigned by the Presi- 
dent or the Vice-President or the Secretary, 

(d )  TO suofcrvise and control the ktepinq of the accounts 
and  books ot the Association; 

fe1 To oreoare and ~ r e s e n t  to the Board of Directors a n  
annual budget; 

(f) To prepare and  submit to ^he Bnard of Directors and 
to the annual meeting of the memberb a preliminary report 
of the financial transactions and  affairs of the Association, 

( g )  ro prepwr a fxnal audited finarclal report for the 
preceding fiscal year to be  published in the first issue of 
the Associa+ion publication foUowlng the elm of the book3 
for the fiscal year 
SECTION 4.06 COMPENSATION 

The Officers and  Directors shall serve without compensa 
tion except the Secretary and Treasuwr who a t  the discre 
tion of the Board mcy receive compensation the conditions 
and  amount of ivhich shall be  set by the ~ o & d  of  director^ 
SECTION 4.07 Removal from Office 

Fhe Bcard of Directors may remove any officer from his 
position Such removal shall b t  made 10- good cause shown 
at a regular cr special meeting of tht Board c f  Directory duly 
called and  held The person to be considered for removal 
shall b e  given special notice of such proposed action al 
least ten (10) days  prior to the meetinq 

Article V 
Nomination, Election, and Terms of Office 
SECTION 5.01 Nomination 

Not later than December fifteenth, the President shall ap-  
point a committee consisting of three (3) members of the 
Association who may be Directors, the President s ~ a l l  b e  
ex-ofhcio member of this committee Thp duty of this corn 
mittee shall b e  to tsopose a wember for nomination for t ach  
of the four ( 4 )  Directors to be  elected with a t  least one (1) 
alternate for each The President shall present the names of 
these members to the Board of Directors in January for dis- 
cussion The Board of Directors also shall discuss possible 
candidates for the office of President Vice President, Secre- 
tary, and  Treasurer a t  the January meeting 

SIT B A C K  A R E L A X  

e have tlie most modern facilities and most 
complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 
direct to your customers, under your nome, from 
our plant. 

Koliert A. Mclntyre, M.S. '38 
5825 Dis~rict Blvd. Los Angeles 22, Calif. 
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Under the -hp-'honors co-op" 

plan, you may earn  your 

degree at Stanford - while 

drawing full pay as a i-lewlett- 

Packard engineer. 

You get free time off for classes; 

yet qualify fully for  -hp-'s liberal 

pension, insurance and vacations 
u 

plans, and fringe benefits. You 

establish your career in northern 

California's dynamic electronics 

center.* You have an assured 

future with the world's largest 

manufacturer of electronic 

test equipment; you work on 

instrument development, systems, 

the whole world of  electronics. 

Only a limited number of the 

top graduating seniors can take 

advantage of this plan. Don't 

delay! Write for full information, 

addressing Dr. Bernard M. 
Your full-pay job at HewIett-Packard Oliver at -hp-, Dept. A. 

*Moving a l l o w a n c e ,  of c o u r s e  
lets you earn your 

HEWLETT-PACKARD C O M P A N Y  
Master's degree at Stanford! 275 Page Mill Road Palo AI~O, California, U.S.A. 

Field engineers in ail principal areas 
Cable "HEWPACK" DAvenport 5-4451 

a n  your a t e  in S tan fo rd  Work in the ultra-modern -hp- m Mousing is no problem in smart, sub- 
famed Electrical Engineering development laboratory and urban Palo Alto. Attractive homes are 
school, headed by Dr. Frederick plant near the Stanford campus. available to rent or buy in all pr ice 
Terman. brackets. 
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At UCRL's Livc'rmore Californiii,, site-interior view of drift tubes in high-current 
linear accelerator de-iwed to deliver 250 ma of 8.6 Mcv protons or 7 S Mev deuterons 

New techniques.. . new equipment.. . new knowledge-all are 
in constant growth at Liverrnore and Berkeley, California as some 
of America's most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory's unique 
scientist-engineer task force teams. 

There are many such teams. And what you can do as a member, 
is limited only by yourself-your ability andyour interest. 

For UCRL is directed and staffed by some of America's 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research- today's most expansive 
facilities in that field.. .and wide-open opportunities to do 
what has never been done before. 

If y w i  are a PUT sir n i 01 M. ^.THEM k- 

T~CWN you may be involved in sur-h 

new frontier 
- 

nuclear pliysics. high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your oun choosing and to publish your 
findings in the open literature. 

And for your family-there-s pleas- 
ant living to be had in Northern Cali- 
fornia's sunny, smog-free Livermore 
Valle? . near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 

tow can help derplop 
tomorrow- at UCRL today 

Send for cornplete information on the 
f irilitios u orli personnel plans and 

3-2-5 
DIRECTOR 0 1  FROFES'-ION&L PERSOWET, 

CWVRRS1J-S; Or f ALIFORNIA RADIATION L,ARORATORY 
f I\  i -hMf !Ri  ( \ 1  I r O R v I  $ 

I 
I Pie w S( nd me rcmplrte information dc~crihinp'  HCRr, facilih'pc, 
1 
I projects and opportnnitie'i. 
I 
I 
My fields of interest are 

I 
1 Name 

1 Wdrcss 
I 

1 City Z( w. ____ffuf~-- 
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Expanding markets in air conditioning, refrigeration are creating new 
opportunities for engineers. 

@ York Training is a recognized pathway to professional development. 
York's products and applications are precision-engineered for every 
mechanical cooling need. 
Resulting career choices call for engineering graduates with widely 
varying talents and interests. 

Today, air conditioning is much more 
than a luxury or convenience. For many 
industries, businesses, and even resi- 
dences, it is more than necessary-it's 
expected. The same is true in precision 
refrigeration. Both spotlight the unpre- 
cedented needs for expertly trained 
engineers to design, manufacture, 
apply, and maintain such systems for 
widely varying needs. 

York systems are engineered. The com- 
pany's reputation comes from its de- 

mand that the system be tailored to the 
need. The YORK engineer lus  at hi& 
disposal both the know-how and the 
facilities to produce and apply more air 
conditioning and refrigeration system 
components than any other manufiic- 
turer in the industry. Thus, the YORK 
engineer can give full play to his own 
creativeness in serving the Industrial, 
Commercial, and Residential markets. 
At Yolk, the jobs vary. Today's might 
be a hotel, tomorrow's a shopping cen- 
ter or an environmental laboratory. 

How do engineers get ahead at 
York? Of the 25 top engineering exec- 
utives .it York, 19 came up through the 
YORK Graduate Engineer Training 
Program. This program blends class- 
room and on-the-job assignments into 
personalized plans of post-graduate 
education directed to the specified 
placement chosen. 

Exchange information about your- 
self and a YORK career at  your College 
Placement Office. There you'll find the 
booklet "A P'ithway to Professional 
Dev elopment and Life-time Careers". 
Register there for a campus interview 
with York's repiesentative. Mail in- 
quiries will receive careful attention. 
Write: Training and Education Depart- 
ment, York Corporation, a Subsidiary 
of Borg -Warner Corporation, York, 
Peuiisyl vania. 

(twtr./.~eraiwn- 

HEADQUARTERS 
FOR MECHANICAL COOLING 
SINCE 188'6 SUBSIDIARY Q F  BOBG-WARNER CORPORATION 

FEBRUARY, 1957 



Alumni News . . CONTINUED 

Not later than March first the B o a 4  of Directors :hall 
meet a s  a nominatina committee without the presence of the 
Secretary and  the Treasurer. The President actina a s  the 
chairman of the committee shall report the actions to the 
Secretarv of the Association for inclusion in the official miniiie 
book The Board of Directors shall  make on* ( I )  nomination 
for eacti office and f2r each directorship, to be a s  follows 

President-shall have served on the Board of Directors 
within the wast five (5) years 

Vice-President-shall be a junior member of the Board 
of  Directors at the time of his nomination and shall serve 
!us second years a s  a senior member of the Board a <  -,v*>ll 
as Vice-president. 

Secretarv 
Tr-asviper 
Four ( 4  Directors-to se?vr- for tivo ( 2 )  year, 
Che Secretary ^hall cause to b r  cubhshed in a pubhca 

i o n  of the Association, o7 in a so-cia1 notice sent to each 
member not later than April fir-it an  announce-mrnt c f  '-nch 
nominations Additional nommatio~is may be made fo- th? 
four ( A )  Directory by p o t i o n  signed by a t  lrast twenty hvr- 
(25) members in good standinq prc\ided thut the petition is 
rrceivrd b~ thc Scc~etary  not lat-7 than April f'f+r-^nth 
SECTION 5.02 Election 

In the event that no norr'nahons other than tho?@ ma& 
b y  the Board of Pi recto~s  are  mad- before Apr 1 fifteenth, 
noTimations shall b e  closed and  thr Secretary a t  the next 
succeeding rieetinq of the Board of Directors shall caqt the 
unanimous vote of all membe-9 to'- the election of the candi 
dates r o  nominated and notify %ose elected of their election 

If the Secretary receiver additional nominations on or 
befcre April lifteentt he. shall prepare a ballot with all the 
nominations made a s  IP Section 501 hereof h c h  not fcrtrr 
than May first he shaP send to each regular member of the 
Associctior togethe" with in^twctions for voting In o r d e ~  
to he counted ballots musi be receive3 by the Secrrtarf by 
6 o clock P M May fifteenth rhe Secretary sh^Il arterrninc 
from his records if the qoter ' s  en+i+led to vote At lea51 ten 
(10) day?  prior to the annual mpeting of tt = Association the 
Directors shall meet and recelve from the Secretary those 
ballots which are  valid The Director1- a t  that time shall can- 
vass the vote and notify those elected of their election The 
tour ( 4 )  rominees to directorships receivmg the largest nnm- 
be* of gates shall be elected In the ?vent of a tic the gourd 
of Dirrcto-s shall elect 

If a nominee dies d Iring the period between his nomma- 
lion a n d  election, a substitute nominee shall not be  named 
If nomination shall have been made only by the Board of 
Directors, the Board shall make appom+ment a s  p-nvided in 
Section 5 05 hereof If romirations shall have been made by 
the  Board of Directors and b y  tl'e nembr*=: the foil- ( 4 )  

3 2 HIggtns Super Blac 

for artwork with brush and vw 

wafer-repehnt 
rfreffi'ng surfaces 

A Your u~aent demands led m to ftw " 
ation of these new drawing inks. We Wa 

pressed fo announce that there is an 
nt for every graphic need. 
blocks, white and 16 colors. 

f off material dealers everywhe 

m n q  nominees r<:cc-ivinn the largest number  of votes aliall 
be elected Directors. 

Fhe- results cf the election shall be arpounced a t  the 
annual meeting of the Association n-xt succeeding the elec- 
tion and !hi= results slial. he ciibkshed in 'ho. puoiiccrtion of 
the Association 
SEClION 5.03 Qualification 

Ear t i  mf-irbcr of the Bowd of ^recto\ shall be  r ~ g u l a r  
member of the A~soc ia t~cn .  
SECTION 5.04 Eligibility for Immediate Re-election 

Mo officer or director n a y  qt-rve m o r e  than one (1) term 
cinwcucively in the same oflic': except tL!e Secretary or the 
Treasurer eccb of whom m'-ry succeed h~rnsc'f. 
SECTION 5.05 Term of Offices 

The  term of each officer and dirt-ct-r shall beqin at the 
c'osi- of the annual meeting fcl'oivir~g the c-iec+io:i l'he Pr(?si- 
dent, VICT-President, Sncr- tc~v,  and ' ! - e m 1 1  - r  ::hall serve 
until the close of ttxe first cn~cce-ding annual rneeling and 
uni!! their :<ticcensors a-e c^'^^-cn CI-d qiml'f'r-d 'I!'": four ( 4 1  
Directors shall stave uiitil lhc clo'e cf tb.2 second sncceeding 
annual meeting, a n d  miil t^t=iV !:urrw:ors arf rhocen rand 
qualified 
SECTION 5.06 Vacancies 

If c vacancy In any oitics' or di'ectorshir: occurs for any 
'Â¥â‚¬as the remain'na mernbws of the Board ?hall elkct a 
qualified person to hi1 +he xncancy for the unexpired portion 
of the term, or to serve until his s ~ i c c s s ~ c r  i s  dciy elected 
and qualified Such appsinlmsnts shall not bi? made of any 
person who has been a Director wi~hir; tho tv~eiv? months 
last o'-eceding the acpointireni In the event tha+ more than 
iwo vcicanc.2s occur on the Board of Directors, said Qoard 
?hall have no a r t h o d y  to transact othr- husincxs until said 
vaccinc'es have been filled. 
AB.1CLE VI CHAPTERS (chancn- Articlt- number only-from 

J rtlcir V J  
ARTICLE VII ALUMNI FUND (rhnnqe Article rurnb-r only- 

from Ar+1cle VI) 
ARiICLE VIII ALUMNI MAGAZINE (change= Article number 

only-fror." Article Vil) 
ARTICLE IX LIABILITIES ( c  hu-~a -  P r 'cl P L  rrih~r oql y -from 

A'ttcle V I I I 1  
ARTICLE X FISCAL YEAR (change Article numbpr only-from 

Article 1x1 
ARTICLE XI OFFICE (change Article number only-from 

Article Xl 
ARTICLE XI1 AMENDMENTS (chcngr  Srtick numbe- only- 

fro- Article XI)  

Creative Mechanical Engineer 

to work with a long established pro- 

fessional engineer on the design of 

special machines an 

Lots of calcu?ations, board work and 

checking. Excellent job for engineer 

who likes to work and improve his 

competence. Every job is different 

and in  a new field of private in- 

dustry. 

MECHANICAL ENGINEERS 

8320 Melrose Avenue 
10s Angeles 46, California 

Olive 3-3209 
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"Only the aircraft industry combines all of our most 
advanced engineering sciences, h involve^ wch fields 

Itydiaulics and pi ienniat ic~,  ilieimodynawtics and 
score< of  otlter;, -cad i  a field which your training 
will M O I I  qualify yo14 to fitter. Thaw of you who want 
to qxci'ilize c'dit l t iz~~e a lifelong carter in m y  oue of 
t11e~n; or you am euiiiiy move from one field to another 
- s t i l l  w i t h i n  t h e  nirciaft  i n d u s t r y ~ w i t h  equal 
opportunity. 



April 6 
June 5 
June 2 9  

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

ALUMNI EVENTS 

Alumni Seminar 

Annual Meeting 
Annual Picnic 

ATHLETIC SCHEDULE 

Varsity Basketball Varsity Tennis 

February 19 February 21 

Pasadena College a t  Pasadena Caileqe E. LAJC a t  Caltech 

February 2 3  February 23 
Pomono-Clareniont a t  Caltech Occidental a t  Caltech 

FRIDAY EVENING DEMONSTRATION LECTURES 
Lecture Hall, 201 Bridge, 7 :30 P.M. 

February 22  March 8 
Floods' X-ray Diffraction a n d  
-by Dr. Norman Brooks Structure of Molecules 

-by Dr. R. E. Marsh 

March I March 15 
The Birth and Death of Stars Nuclear Physics in Photographs 
-by Dr. Jesse Greenstein -by Dr. Vincent Z. Petersar 

P H O T O  C H E  

M L P H  ?. ATKINSON 30-7070 Santa Monica Blvd , H n l l y w ~ t i l  38, Calif. I 

Soil Mechanics Investigations 
General Officr;. 816 West Fifth Street, Los Angeles 17 
Ikgionul Office-: Los Angelt-i, San F r a n c i s  o, Portland, 
S c a ~ t l e ,  Salt Lakr City, Chic 1go. New Y ark, Atlanta, London 

OF PASADENA 

I 455 E L  DORADO, PASADENA 5, CALIFORNIA I 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECBETABY 
William F. Nash, Jr. '38 Donald S. Clark '29 
VICE-PRESIDENT TREASURER 
Willis 1. Donahue, Jr., '34 George B. Holmes 38 

BOARD OF DIRECTORS 
Robert H. Bungay '30 Chester V?. Lindsay '35 
John R Fee 51 John E. Osborn '39 
Edward P Flpisicher '43 Richard H. Jahns '35 

Richard W. Stenzel '21 
ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 
President E. Morton Holland '36 
A G.  Edwards & Sons, 501 Lexington Avenue, New York 17 
Vice-President Albert E. Myers '29 
530 Rock Road. Glen Rock. New Tersev . . 
Secretary-Treasurer Frank F. Scheck '48 
Pennie, Edmonds, Morton Barrows & Taylor, 

2A7 Park Avenue, New fork 

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

SAN FRANCISCO CHAPTER 
President Harrison W. Sigworth '44 
California Research Corporation 
Vice-president Donald E. Loeffler '40 
Sl-el! Oil C o m ~ a n y ,  Martinez 
Secretary-Treasurer Jules F. Mayer '40 
Chemical Division, Standard Oil Co., Richmond 
Meetings- Informal luncheons every Thursday. 

Frateni ty  Club, 345 Bush St., San Francisco 

CHICAGO CHAPTER: 
President Donald H. Loughridge '23 
Northwestein Technological Institute, Evanston 
Vice-president Robert L lanes '36 
Armour Research Foundation, Chicago 
Secretary-Treasurer Lawrence H Nobles '49 
Northwestern University, Evanston 

SACRAMENTO CHAPTER: 
President Herbert H. Deardorff '30 
State Division oi Highways, 1120 "N" Street, Sacramento 
Vice-president Wayne MacRostie '42 
State Water Project Authority, Sacramento 
Secretary-Treasurer Robert K. Breece '47 
State Division of Highways, Design Department, 

Box 1499, Sacramento 

SAN DIEGO CHAPTER: 
Chaixman Maurice B Ross '24 
3040 Udal Street San Diego 6, Calif 
Secretary Frank John Dore, Ir '45 
Consolidated Vultee Aircraft Corp , San Diego 
Pro ram Chairman Herman S Enqlander '39 
U Navy Electronics Laboratory 

K 
G. Austin Schroter '28 R. Bruce 1,ockwood '37 

Lonwlting Mining Engra. - Mining Geologists 
 evaluation^ - Methods . Costs - Ore Finding 

3515 Sun-iet Blvd. Los Angr-le~ 26, T!.SA. 
Cable: STRATEX -Los Angeles 

Whr~l ie r  you read in a specialized 
fipld, or whether your literary range 
is boundless you'rp most likely to find 
the book you seek at VROMAN'S. 

T r y  VROMAN'S. too, for desk 
supplies and quality gift idea".) 

ENGINEERING AND SCIENCE 



KAPHY AT WORK-No. 18 in a Kodak series 

Even if Dun & Bradstreet reporters photographed every 
business they investigate, it would not be among the 
biggest uses of photography this famous credit organi- 
zation employs. 

One most in~portant way makes last-minute credit in- 
formation in the apparel trades available thoughout the 
country overnight. Current data and analysts' opinions 
on more than 150,000 apparel retailers are microfilmed, 
transferred to micro-cards and flown daily to Credit 
Clearing offices. 

It's another example of photography and Recordak 
microfilming saving time and money. They are working 
for railroads, banks, oil companies and countless other 
businesses and industries both large and small. 

Behind the man\ photographic products becoming in- 
creasingly valuable today and those being planned for 
tomorrow lie intriguing and challenging opportunities at 
Kodak in research, development, design and production. 

If 1 ou are interested in these opportunities in science 
and engineering-whether you are a recent graduate or 
a qualified returning serviceman, \\rite to the Buiiiness 
and Technical Personnel Department. 

Eastman Kodak Company, Rochester 4, N. Y. 

A Southcul wholei.-ilc niiiti.ct~~.x~ei b.id w- 
ceixt d an oidei foi $10 00 woitli of t.aud} 
barb from tlie 15oibie Ilollon C'~ud\  Shop I t  
was a first order. and when tin" credit ni'iiuger 
did11 t find tin- 11amc listed in the Reference 
Book, he plio~ied the Dun & Bradbtieet ijffii-e 
for a report on tile venture. 

'1 he iepoitei a-isigned to the case located 
tile concern on a dirt road, and lie took a snap- 
shot of the premises and its busy prupiietors 
which inspired this illustration. He inter- 
viewed the owners and wrote a report which 
was forwarded to the wholesaler. 

It informed him that the enterprise was 
operated as a p~i tne idnp  by two neighbors 
who weie both "elevei~ years of age and un- 
married"-also that "although the owners are 
men of limited nleaiii, they have a high stand- 
ing in their coinniunity." Tlie financial htate- 
ment indicated assets of $13.25 in merchandise 
and casli, with a valuation of $35.00 for the 
building coiisistiiig of a rt modeled tuikq coop 

The partners were reported as experienced 
with a he->ear  record uf selling lemonade 
and cookie5 with tlieir liume pantries as tlie 
principdl source;, of iiuppl> There v, as no in- 
debtedness as tlieir motheis' tern15 were 
iitrictl) C O.D. The \\liolesaler took a more 
liberal attitude and slnplx d un regulai terIii5. 
The bill was uaid in ten davs. 
and the whole-ialer opened 
an i i c ~ o ~ i u t  in his ledger 
foi tlie ' Hoisie Hollow 
Candy shup." 



G E N E R A L  E L E C T R I C  O F F E R S  . . . 

tunities in 1 
The geographic location in which you 
will work and live is one important con- 
sideration as you plan your future career. 
There are many reasons why technical 
graduates join General Electric Company. 
One of these is the opportunity t o  work 
in engineering, marketing, and manufac- 
turing in any of 150 American cities in 
45 states. 

Thus, an engineer can satisfy his 
geographical preferences in planning both 
his professional career and selecting his 
future home. 

General Electric's continuing expansion 

in over 200,000 product lines has been 
highlighted by this wide dispersal of 
Company facilities. Boundless opportuni- 
ties in engineering, manufacturing, and 
marketing are open t o  outstanding engi- 
neering and science graduates in a variety 
of professional interests. You can find the 
satisfaction of a highly rewarding career 

with one of the nation's most diversified 
enterprises. 

For  more information about General 
Electric's programs for technical grad- 
uates, consult your Placement Director 
or write t o  Mr. Gregory Ellis, General 
Electric Company, Section 959-2, Sche- 
nectady, N Y 

progress Is Our Most Imporfaof .%due+ - 

N E R A L  C T R I  


