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This mark 
tells you 
a product 
is made of 
modern, 
dependable 
Steel. 

Whether it jumps to make a discovery that's out of this 
world, or sits dovn quietly to sr,erifJ n i-1-ntury or  l - n  on 

atomic research, steel is t h e  cmlv m a l e r i  I tlint has the 
strength and vigor to keep up with the reach of modern 
man's mind. 

New Stainless Steels developed by United States Steel 
withstand the vibration n n r l  friction of unearl hlv ~ p ~ e d s .  
New USS Steel Forging? shape atomic reactors and nurl~-ar 
power systems. Look around. You'll see steel in so many 
places-building strength. And steel depends on men like 
you. For information about the many career opportunities 
a t  U.S. Steel, Including financial analysis or sileq send 
the coupon. rJs.9 l (I n, i:r r~ [ tr i  4 ,  F(  r~ 

Unit13d Stairs Steel Corporation 

P e r  rr im I Di i c  irin 

Room mWfi 525 Vdilliam Prnn PIdce 

Pittsburgh 30, Pertrts,ylvania 

Please ser~rl rna career inforrr~ation nhout U S .  Steel. 

School - 

Address.-.- --- - -  

city - --  ___ _ _ Z o r  _ Stat" 



It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company's practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This -- complete job allows Douglas missiles like 
THOR, Mike HERCULES, Mike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability, Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Write to C. C. LaVene, 
Box 600-E, Douglas Aircraft Company, Santa Monica, California. 

Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
requirements for a series of THOR-boosted space 
probes with Donald W. Douglas, Jr., President of 

MISSILE Atm SPACE SYSTEMS Â MILITARY AIRCRAFT DC-8 JETLINERS @ CARGO TRANSPORTS @ AIRCOMB@ Â GROUND SUPPORT EQUIPMENT 
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w e  know about 
t o m o r r o w  : 

Westi nphou'se s c i e n t  i st15 rind enp i  neer '3 h a v e  pu t  toge lher  a n  unusual 
assortment ,  of machines w i t h  which d o c t o r s  hope t o  w r i t e  a bp igh t  
new c h a p t e r  i n  the h i s t o r y  o f  man's f i g h t  a g a i n s t  ch i ldhood  d i s e a s e ? .  
The machines a r e :  A l l u o r o s c o p e  which u s e s  lower r a d i a t i o n  
i r i i , ~ r i ' ; i  t 1 F" t o  low13r the  exposure of t h e  human  body b new 
l j f f h t  amp1 i f y i n g  system whish makes t h e  image trom t h e  f l u o r o s c o p e  
50 ,000  t i r e s  b r i g h t e r .  And a TV camera. which p i c k s  up  t h e  ' inagp a ?  
a  moving p i c t u r v  and r e c o r d s  i t  on v i d e o  t a p e .  T h i s  can be p l a y e d  
back a g a i n  and a g a i n  u n t i l  t h e  t r o u b l e  i s  d i a g n o s e d ,  o r  p u t  on 
t e l e v i s i o n  c a b l e s  and  shown t o  s p e c i a l i s t s  h a l f  a world away. 
P h y s i c i a n s  hope t h a t  t h i s  machine w i l l  h e l p  them d iagnose  d i s e a s e s  
and i n j u r i e s  more q u i c k l y  and a c c u r a t e l y  than  e v e r  b e f o r e .  
For  more i n f o r m a t i o n  about  your f u t u r e  wi th  West inghouse,  w r i t e  
L .  H. Noggle, Westinghouse E d u c a t i o n a l  Department, 
P i t t s b u r g h  21, Pa. You can be s u r e . .  . i f  i t 's  
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A computer system must be versatile. The IBM 1401 sys- 
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 

Paul Farbanish analyzes the loads placed on the system b y  
different applications. One of his assignments is to design 
new and alternate ways for data to move from unit to  unit 
with the greatest speed and reliability. 

Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he has become 
familiar with many challenging areas of electronics. Within 
the 1401 system alone he dealt with circuits, data flow 
control, input-output, storage, etc. 

I f  a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and i ts  
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 

The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal- 
lenging jobs that are open at IBM-whether in development, 
research, manufacturing, or programming. Your placement 
office will make an appointment for you. Or you may write, 
outlining your background and interests, to: 

anager of Technical Employment 
IBM Corporation, Depl. 891 
590 Madison Avenue 
New York 22, New York 

You naturally have a better chance to  grow with a growth company. 



The 6 most important factors 
in your working life are 
your 5 skilled fingers and 
your A.W.FABER-CASTELL 
#go00 Drawing Pencil. 

You may prefer LOCETITE 
#9800SG Tel-A-Grade 
lead holder with CASTELL 
#go30 Drawing Leads. 

We are strictly impartial. 
You be the sole judge. In 
either case yon will get 
graph ite-saturated lines tha t  
won't flr.1~. feather or burn 
out-black, bold image 
density, crisply opaque for 
c l ~ z r ,  shsrp print?, 20 
~ i p ' W y  ronlroHed degi'ees, 
SB to 1 OH, eaeh as precise as J. machine tool. LOCKTITE 
Tel-A-Grade, with i f 's finger- 
sornforf'ing grip, carries an 
f'roncfnd 2-ycnr guarantee 
from A.W.FABEK-CASTBLL. 
Pick up your selection at yonr 
college store today. 

['r~ivei sit$ of \laskit 
En1 r o ~  

Frit7 hick \  panderirig s rn r t  g 
(EM, November 1960) ;ippallq rnp 
with the itatrowrless of his view The  
solution is (111 te simple 4bandon 
Southern California! 

As I sit in rrly office I look south 
through a hundred miles of crystal 
dea l  air to the mighty peaks of the 
Alaska range. The snow reflects the 
pink hues of sunrise. And it is a t  a 
decent hour to be enjoyed - 1 0  a rn. 
W e  spent an hour or so yesterday 
tracking a moose in the birch forest 
in back of the c'arnpns A bad traffic 
jam resulted Saturday when two clog 
teams decided to exchange sniffs in 
the middle of College Road. Perhaps 
you see m y  point Abandon Southern 

Nrw York N Y 
EDITOR- 

We weie very interested to read 
iihont ' Thr Worlrl's Smallest Motor 
i r  vrmi Dec'ernhei i s n e  but v̂  hat 
d i n  yoii do with th11 thin$ 

MRS R L V\ V i ~ n r o v  

The micromotor developed ?)L/ Wil- 
liam McLellan (Culfech '59) haf no 
irrt  rri~diate purpose As Rich- 
and Fet/rsman explained in  the uiticlc 
that in'spired the micromotor (' There? 
Plenty of Room at the Bottowi " - 
E b S ,  February 196O), if it ]ust un 
incentive to more advanced researeft 
in the field of miniatiirizntio~. 

At Electro-Optical System? in Paw-  
dens. however, tome of Bill MrLel- 
lan s ((1-workers have made a list of 
irrtpiactical lives to which the motor 
can he put - w c h  (it: 

Merry-go-roiind for flea circus 
Micro-cen trifnge 
\{otnrizpd needle-threader 

California1 Spiderweb wv, (clas~ified) 
E ] G4uss 54 Personal phonograph -wear in ear. 

Assistant professor of mathematics Wor!d't 'iniaI!e~t revolving ~ t a g e  

Adventures in Algehui 
h11 Vorr~nrt \ Crondi I [ind 
Grar e G Maitir~ 

Uwil>l' dim ( u c h  $ 1 0 7  

Reacling one of the tipit TutorTevts 
;*ppro% iin > t (  T hi1 i n ~  i OTI r w  n prii ih* 

i l r ' t i r e  let! , i r ~ c i  ,ar t  t $ s l c  f'ini: 1 ) \ 1 t  rjt -  

Iifrhtfiil ii~nd ~~Fte ' i  lnirn(imiic or~c i t 1  

r l i  i r l  trr i i  h; ' r~p< ! ( I  J I I ' - V ~ I  ~ n r s -  
tioii'- 1 lu 1 1  l l i !  1 1  i c l i  I ( irmot lo!Io> 
t!î  ii18.li 111 l i en  r,,i"ii>nl In i=< t ~ l , i i r ~  [ir-l 

11) i riu r n i ~ ~ l r ~ c l ~ ~ ~ t ' o o i !  :I rjlie1:lioii 
*rid el(1) \ itti 3 rn i i (1*1 i i  1 : $ I  ; I  p . i r p  

~ n i t ~ f l  h> P'K 11 i r i c l i ~  i f l i i ' f i  

411 this i v  ac-cornpliqt~ml Ã it11 :\ 

Format of a half-page of instinctioit 
follo-APC! b\ :' rniilfiple-c-hoif~ r41ip<- 
ti011 A correct an'-'v-rr spnc's one on 
to another page for a pat on the bad" 
,iricl an  achar~cf-c! Ipssoir an in~oirecf  
tirtqtiri directs the ie.ider to still 
~ l i l ~ i . i r n t  p g c  i f t i  r t  1"3 v i < ' V  br 51 I -  
rui'-i.bil to find that the book Liunvs 
i d  \A1 I n  (riiiilc ihc t i  ror  These 

questions emphasise basic prirtciples 
r'ittiei than I ote rnemori7:itiort 'VII 
who follow in~t r~ ic~ t ions  through to the 
last page will have learrieel the fiinda- 
rn~~nta l s  of the subject heated 

4di futures in 4 I g h  prr-sent~ ele- 
rne~ I tiii ) :i!gehi a in a \i a\  w e!l-qnitecI 
for either a high school student s 

inhwlnction or an adult's review of 
the concepts with 1s hich rnatherrin- 
ticiaits deal Symbols arid equationc 
a le  pieye-riled t iopf t i l !~  .is ihings 
quite useful rather thiin rrn sticn! 
\\ itb tht  h.ikir :~~~t t rnp t iwi ' -  cle,ir  or^ 

moves step In step to iippieciate thr  
rir~i-ira nf pins "ng t h ~  8111 rn i " t  hlish- 
ing t i n  "mi of ; i  ~ C I ~ I - 1 -  P T ~ , !  rliiico\rr- 
i r~g  i i j i l t i  )ii;il  niinil .~ ":'] hii. i <  f v r  

r o r ~  c I n ' i i ~ ~  ri~~itl~i'm,! ti("- 1'11: JI  rriartir~l- 
l it111g I fp',iliol!'. hi ' i f ' h  ( h 1 1  ' 

r /n  'Â¥i.l1f;1111 lii <if f1t1~ltfiiifi ><, opeit', 
v, ith ,I ic i  tpvi (A (tie pririf*iples of (IT- 
(lc-' iniiil 1,ji'lein r h t  1 1  ;! irit~wlitc~i Â 

nthi^r r-miritiri~' s i  th  rrie M'l~c'l'i i < p : i t s ~  

i de\ntcfl to udding' ~:iihtr;ic'ting 
rnult-iplyirtg and dividing with iicl-al 
i d  h i w n  r~iirrthei-~ :ittei~ipting to 
show v>hv these systems, a r p  more 
than cle\ er mathematical qarrtes, but 
OF e ~ w r ~ t i ; ~ l  nsi- for dec*tronic c~irn- 
putci 

t ' i i  ..utIioi ( L : Ã ˆ  J I I  hi'; opiviug 
\i^nt!>iif î  i1 '11itot'T i t ' i 5  rtot ,In 
o t r l i r ~ ~ i r v  hook 

Er~gitiverir~c and Science 



ix answers your ques 

CAREIR  OPPORTUNIT IES  IN C A U F O R N I A  C O N N E C r l C U f  I N D I A N A  I O W A  M A R Y L A N D  . M I C H I G A N  . M I S S O U R I  NEW JERSEY . NEW YORK OHIO . PENNSYLVANIA 

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 

automotive electronics * missiles & space aviation * nucleonics * computer * machine tools sonar * marine 
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1 ,  , t  t \- n o r o I v  EL. n ! n  i r i r r e  r o n f { i f  f fh~r t - "  L P ~ ? , >  
s r i s t ~ n  not on!<  ar! rrr tc 'a ' -v Â¥'s-'nvf nfr di~;rr i t  r r i h e r r r ~ ~ r i i  iarirl 

f; li.i-r!t s c  l i n ~  i i, IT! t I ! (  /,mo'e r <if i21, i r i i- ~ ~ i c ~ r o r i l i e s  in 

t h ~  anr! sorial wo&! 1i  i c  t f u  n no t  rC!c rc ly f l i ~  
r i g h t ,  h u t  t h e  ~ i i e r e d  r t t i t > ,  of  e v c r y  honorable anJ 

t i i i rnan i t~ r i i i n  th inke r  to devo te  himself r o n ' i r i ~ n t i o u s l ~  

to the  c t t t l ~ m e n t  of t h a t  conflict a n d  to w a r d i n g  off the 

dangr rq  t h a t  i t  b r ings  in its t ra in  

- - f? i r fc f i~ of the> Urtir~~rse 1900 

T H E  RAND C O R P O R A T I O N ,  S A N T A  M O N I C A ,  C A L I F O R N I A  



by Alfred P.  Sloan 

Perhaps J can express why 1 am here this evening 
11) rd'errir~g to an incident told me by  that great 
scientist and educator, the lati." 1)r Kail T. C:OlIll3tOn. 
The story as about one of those so-csalled high-powered 
indiistiia1i.st.s that we r e d  about oru-e in a viliile - 
a hypothesis which 1 d u  not think Jus ever been kcili- 
dated - but arq v a! v c v ill assume it to 11v a fact 
fur the moment Kill, I sliall call him Now. Bill 
s e r ~ e d  long and faithfull> and in the cuuise 01 human 
tL\ents tune t.ippc(1 liiui on the shoulder a ~ i d  Bill rc- 
tired. A shoi t time 'iftel, a group of hib foi mer assou- 
dtes called one afternoon to cIiet,i up the old 110) and 
to see what lie \\M up tu. After the part? got going, 
someone cisktd Bill liat h e  did now that lie did not 
have to  w o i h  the w '1) he n5ed to Bill said lie did iiot 

get u p  as early in the momma; as he used to, bu t  
wlifcn he  did, he made a dash ioi the newspapel. H e  
examined the ob~tuary column and, if hi5 name was 
not there, he related and made the best of it. 

Now, no one could quairel with Bill's right to ieldx, 
but 1 clitillenge the thought that lie should make the 
best uf it. On the contrar), 1 think li t -  h o u l d  make 
the niost of it, H e  should recognize that lie owed our 
sodet'y a debt tor the opporturiities that had been 
niade d\dljdble to him. He shonkl be willing tu turn 
back a icasonable proportion of his time and talents, 
dud some propoi tioil of his substance - if he  was able 
to s.ivc 'iuythiug horn the ta ,  collector-into the  
economicb st1 earn foi the f m  ther advaiicement of the  
society t o  which lie owed b o  ~ n u c h .  Therefore, as a 



"As an industrialist, 

hold that business shoulld acw 

e chaZlenge o f  financial responsibility t 

@ - .  to keep i f  not only virile but  free." 

sort of protk for tin's man.  Bill, \ appear liere ;is nn 
advocate of the advancement of education in ;ill its 

ramifications, and in the promotion of research - es- 
pecially basic science - in a way, education s affilinte. 

It is academic to say that knowledge is the means 
of promoting progress along the ~'ihole front of human 
endeavor. It is, iie\erthclpss a fa(+. Social valiies 
economic values, human values imyolving humari hp- 
hnvinr, health value<, security rallies, spiritual values, 
all have their grsws roots in L I I D R  lrdge, ii11~3 can thrive 
only in an atmosphere of evparlded knew ledqe and  
understanding. \rid that iipplips equalh to scientific 
values, which particularly concerrl us here. Science 
might be defined as an asserrib1a:e of systematized 
knowledge 

And is it not trup that education is the c-at:~lyst, or 
creative iii~lrnrn~rii:~!it\, u p o n  v\liirh [he r\pan<ion of 
knowledge dep~rids? Today, in terms of the gprier- 
alitips liighf~r (~cli~sition is at the crossroads pcoruirn- 
icallt and academically. In t11( ~riorrrum~ r-^p;~nsion 
of our ec'oriornic life in thp postri ar ern. rnanv social 
sen ices h a v p  h rpn  Icl't behind. Ffi~lif~i rdnc:ttiop is 
one of tfiem. I'Tighci c-(I~~. ' ifion l-nrln~ rir~cl-; not orilt 
morlerriizei'l patterns of eduwtionitl vnliies - new 
firin!i(tc in f ; i r t  -1iiit it r i ~ ~ d k  ~iionr\ for ~:;il:irip< 
l i r i f  1 L pr l r l  r i i o t  tnr ~ ~ f ~ ! i r i r > ~ r n t  on(! rrinrlrrrii~rilio~i 
Aur! in  loo rriarn i r i q t  i n [  ( i t  irm'il rrir~-I- rli-firitc 

' r i o t i ~  !ht ~ ; i r i K ' -  of t f i (  h is11~1 i-di~(;itiol~pl ins! i -  
( l i f i~!~r-  I I I F I ~  ' I [ I [ * ~ I I I ~ .  I ( !  1" I ~ , I  t- I I  ~ ~ [ i r i i i  ;# .  118.pi (I,. 
tln si r i i  I (Is ' T h i  u n f  i r  K dilrd (olli 21 [ I n  ~ ~ i n ~ ~ ~ l i ~ i ~ z  

ace I (  (litpi:! iiistfhition t l i ~  c'f If-h :itcrl pestigr i i r ~ i ' i  rrli- 
i t ) ,  t i n  oi~l~taiicliii!^ t~flir1(~1ogi( i l l  instiliilions our 
lenrlirig iiicdiciil s( fifiolr r i l l  ii.1 ( in  grrit l~ in f: e t  (1 ,  s -  
M i . ~ t (  11 in 1 1 1  f ( 1  \r1(1 tll( sum lotiil or ttirii iicccls 
hxlat  is itsiggering Tnrnorro~t sucli rwrrl~ \\ i l l  116 
fiirthei F o ; g ; t ~ ~  ntcd !I\ ark ariticipaled in r~casr  i n  pupil- 
i t i on  i i i i f l  ari r'-panclin";fi~manrl for ach~inry-d d u -  
( [ i t i f  r 

Mow 1. in lifis : i l l  t h i ~ ~ ; i p ~ ~ n ~ r l ~  
I w I i i  5 6 * I  t i r  ( 1 1 1 1 t i o r 1  1 1 '  '.; I - '  I r n  r - "  :IG' f r i  fll,r 

l : I i ! l ~ ~ s  of ~(liic:itiiiri iimnris tlir ; I (  l i ~  i [ i (  s of 0111 coc ich . 



But that is iiii himi ~~ii.etii.ig the- 11holt i w 1 1  $1- 

jia.nudl suppoit nnii-it 1)t- ioithn.inniig itlong it widf- 
hun t ,  lud 111 gi e.itl> rill I I  k,c'(l I J ~ I I J ~ A  lk I l.iiJ} 1idipi:- 

to iliLbtht i.iui ijbji I. tn rlidt i i  thi. i t .~poii .dii l i t~ i,f U I J J  

i i o t  l i t ;  -is ,i j,iIiijJt a chaJ1eiige ~ J u f  l a  J I ~  1,) 'iiiy 

I I I L ~ J J J ~  being iv~ l i ze i t  

1 bJic\  fc i h t  two 01 ihfc. n io~1  i~iipoit~ii i t  i t ~ i  t airs 

of 1 )~  I 6 c~t t ;  c i ~ ~ d  Or,gd~ll~f'd 1 cL501J1 s avdi1al)le for SLIP- 

poit of liislier ~ .~i . l i~ i - l t io i~  thdt 1 ~ 1 1 1  be greatly expanded 
die I J I ~ S ~ I I C ~ S  C-nteq~iisi.' ~ i i d  the   nod em private fonn- 
i.htii.i~, hjniit other Jesi .~ \Cilia li ~h..; Â¥\i:' L inj<qiidtri 

I J I  t \  I I J ~ ~  11i J J J  t.>acbi~t rit~eil - LYIII (  11 1 q t ~ t ~ s t - i o ~ ~  - are 
I ~ I !  I , I ~ ,  up I J ~ C  &ii1>,12 01 tile i ~ ~ l p d i i t  o k  J I ~ ~ I I  t a ~ a t i o n  and 

I ~ I I ~ I ~ , I I  a i l  i i i l l a t~o i~  

i L A - ,  b u i IJ i[litinii L A U I ~ , J J ~  p ~ u i i t e  t ~ ~ i i i l ~ t i o n s  

1 1  t t  ( l i e  i ~ i . c i l a  i d  1i1-;hc1 , J ~ i . ~ i t ~ ~ i i  J I J J ~ J  t11<1i i ipltL 
i ,~ i io i i  .iliti t l i l l i  ji~i-itilit J ~ I D I I  111 tilt 111,gl~ v d l i i e  w11icl1 
,iÃ§.ii ' i  iitt~ilii~te:, tn d i n  ,~ t i !~i i  it i i)i~tril)iitiuii to our 



society. Our schools, colleges and universities c o n -  
serve the best in our civilization and communicate 
that best to each succeeding generation. They select 
and train specialists for the arts, sciences, and profes- 
sions, and identify c'apacitl for leadership. Th? carr\ 
on basic researcli that advances man's kriowleclge of 
himself and his universe. 

The resources of private foundations have already 
reached imposing totals and will continue to acceler- 
ate at least over the next few years. The foundation 
is, I believe, an efficient means of personal philari- 
thropv, for it pro\ ides flexibility, makes possible the 
recognition of c-barige, and is independent of time. 

Foundation policies are developed on an individual 
basis. Many foundations channel their activities into 
limited areas. Most prefer, in dealing witli higher 
education, to  support projects along a wide front 
rather than on an individual basis. Many will not snp- 
port facilities involving fixed capital, but confine 
their grants to more active programs. The needs of a 
specific higher educational institution, require, there- 
fore, a special appeal to a foundation, or foundations, 
likely to be favorably inclined. The iridividual donor 
will continue to funrtion but I believe in a descending 
order of importance. We must look more and more 
to the private foundation, especially where significant 
programs are in1 olved. 

As a matter of f a d  the needs are so large and so 
numerous that PVPTI if the resources of a foundation 
are impressive, limitation and discrimination become 
a matter of necessity. Nevertheless, the private foun- 
dation presents a highly significant and an increasing 
reservoir of potential support for higher echiration 
Thp fonnrlation, lhrn must he evploited to thp iitnmst 
Its businrss is hi s;i' P It 1's n o t  p~rmifted 11)  l:m to 
create a surplus in(\ it can give its capital in whole 
or i n  part as it r m ' i  choose 

I should like to inject here a controversial obsen a- 
tion. 1 am opposed in  princsipie to  educational support 
taking thi form of er~drw r r i ~ r i t .  [ l)elie\ e the need ic 
so 2rr:it a r ~ l  thr similnhle wnrc i 1; so cmii11 i r i  piopor- 
tion, thai riiiancial support ~hould  lip utilized as a 
spi>iic!ina; a ~ - ~ ~ r t  1 i r n i t t  d to n period not t o  cu-PC (1 tell 
'. t ' . i t l .  Wr rnnst n riirr~ihrr t \ ~ ; i l  on1 1trim1 r c  ' i n i i r i c i l i i l -  

i t s  I D  1 !I< i ii,l i'r~p' " T I M  1 . 1 t i d 1 1 1  

V s  to tlie rrspoii~ihilitit=s ol !t~i~ines'i no thon";itfiil 
~ I P I S O T I  r 1 1 1  fio~~hf t h a l  prkrilp (ntcrpricr c i r i r l  r r111c  I -  

tion lia'ie a basic corrirriuiiiQ of interest. Tlir Vrriei- 
ican p~ i \ a l c a  (ollrgp p u r l  u r i i \ ~ i ~ i t t  I ~ F  I F (  oy;rii/( ( 1  
sh~rirl~iirl-bearcrs of eclnration ovr their inaterial r t -  

iqterice to tlie fruit's or prit a t " ~  I ritc I price arii'1 c o n -  
vrrselv prixlate erit~rpi ise O X I P S  i l s  e~traorclinar! ac- 
cornp~is~irrirtit'i in par1 In (lie kriowlerlge- crc:lte(l in 
i h r  rrlnc'r~tional procxFw 'T '11114~1~in~ss  qcts the 1)ene- 
HI ' i f  Iiie'ht~i cducri~ioii arid business lias the nione\ 
t o  suppoi t f fIncalion 

I n  return for this support, biisirie~s has every riglit 
to  evppct that the qnality of our educational aims, in 
terms of todavs techrioloq, and the effectiveness with 
vv tiich vie are iitilizirig rvisling eclncational resources 
i i i  piirsnirig same v\ ill offer the youth it serves unique 
ecliir'ational values. thus everting a substantial in- 
finance in advanring the future status of our society 
in terms of human progress and security. As an  in- 
dustrialist, I hold that business should accept the chal- 
Jcnge of financial responsibility to education. I t  has 
such a responsibility to keep education not only virile 
but free. Business must do tin's in defense of its own 
great opportunitiw in onr free co~npetitive society. 



11rtitt d blood gioups in animals and man, in the com- 
piiratively new held of tissue transplaiitatiun. He is 
(8~-t i i i t l io~ uith A t h i ~ n  Sib of Goint3ll Uiiivei5it-y uf 
the \\idely-iised textbouk General Genetics. 

At Caltecli, Dr. Oueu  is '1 member of tile faculty 
ho,ii d the i.(~inmittees on .U iiilemic freedom and ten- 
me, ediicational policies, registr'ition. relations with 
seconded y scliools. aiid a spec ial c-oinmittee on faculty 
organizatioii. H e  lias se11ed on the athrnssions com- 
niittte h ) ~  15 wars. 

Dr. Ouen sened  as a research paitieipaut at the 
O.ik Jtidge I~atioiial L,iboutoiy iii Oak Ridge, T e u -  
riessee. in 1957-58 and lias been a consultant for the 
Laboratoi\ since that time. He is a member of the 
Geui-'tics Stuil) Section of the National In~titutes of 
Utaltli, and lias stli\ed on the grar~ts com~nittee of 
the American Cancer Society and on a subcommittee 
on medk'o-legal problems of the AMA. 



Rudolf L. M o s s h e r ,  Cultech imccirdi fellow in phys- 

Rudolf L. Mossbaii~r 31-yea.]-old C-iitsch research 
fellow in pliysics, has been awarded tlie 1960 Research 
Corporation Award for In's discover of a radiation 
measure, ' tlie Mrwsbauci effect," a yardstick that en- 
ables physicists to measure preciselv, for tlie first 
time, thn efforts of natural forces such as gravity, 
eiectn'cih ~n:i~in--tism o n  i r ~ f i r ~ i t p K  <mail par- 
bqcles likf photons nud i)<irts oi. the nuclei of atoms. 

Dr. Mossbanei- is at  Cciltech on  a Lw-! e i r  leave <A 
absence from tlie Institute of Technical Physics in 

Mimic-11, Germany. A native of that pit), he was edr -  
ccited there and worked at the- Max PIanck Institute 
for nuclear physics at Heidelberg. 

Yt (iiilt12c11 Dr. Mossbaupr ancl his colleague"; use 
In's effect to detect minute mngrietic properties of t'rl- 
i~torr~ic* lindens and the little-known internal rnagnetic- 
and electric fields in isotopes of the rare earth ele- 
merits. Tin's research is supported 1) )  the 4tornic 
Energy Commission. 

The Research Corporation Award, first given in 
1925, honors men e r f  science who have made ont- 
'-tandirig c:onltributions. Eight out of the 21 previous 
winners have recei~ ed N'obel Prizes T h e  ninner of 
the aviarcl receives a plaque, n citation. and a SS,OOO 
~onorariurn. 

Science and Government Seminars 

Jerorne B. Wiesner, special assistant to President 
John F. Kennedy for science and techr!ology, visited 
the campus on January 13 as a lecturer in the Car- 
neqie Program on Science and Government at Cal- 
tech Thest seminars, held weekl), thrrmglioiit the 
academic year, are made possible bv a grant from the 
Carnegie Corporation, of New York. The lectures this 
vear concern the problems of armament c~orltrol par- 
ticularl> with respect to ~ufioiiiil policy and interna- 
tional relations. 

r h e  January 20 speaker in tlie ( ciniegie series will 
be Tom Schelling, professor of econorr~ir~s and niem- 
her of the Center for Inteinational Affairs a t  Harvard 
University. Future lecturers in tlie series will include 
the Rt. Tfon [aim S t ~ ~ o l i e v  MI' Kerirtrtb Roiilrling, 
~~rnfessor  of economics at h!ic*higciri State Ur~i'i wsit'v; 
Denis FJenley, VI', ii sp< c' i  i h ' s f  on f i n i  igit . i f f i i i r ?  - 
oarticularly on N'VI'O in l'nrooc Dnrn'cl Lerncr, uro- 



HOU t11 bold T)'siOil dil51X'idtt pi Off.-ss~i of 
n~echanic-a1 engineering and engineering gaphies at 
Caltech, died on December 18 at his home in Pasa- 
dena. He had been on the Caltech facility for 24 years. 

Howell N .  
Tyson, associale 
professor of 
mechanical 
engineering, and 
engineering 
graphics. 

Pioiesso~ 'J')siai M A S  hn i n  Rosiville, Md., on July 
7, 1899 and had I r e < ]  in Pahiderla since 1905. He re- 
ct'ived his BS from the Massachusetts Jpstitute of 

Eric Temple Bell 

Eric Temple Bell, Caltech emeritus professor of 
mathematics, died on December 21 in a Watsonville 
hospital. He  wiis 77. 

Dr. Bell was born in Aberdeen, Scotland, and came 
to the United States in 1902. He graduated from Stan- 
ford University in 1904, and went on to the University 
of Washington for his MS. He received his PhD from 
Columbia University in 1912 and returned to the Uni- 
versity of Wdsliington, where he taught mathematics 
and won a nationwide reputation for his work in the 
theory of numbers. After 14 years there, lie came to 
Caltech. He retired as emeritus professor in 1953. 

Under the pen name of John Taine, Dr. Bell wrote 
a number of magazine stories and 13 science fiction 
novels. H e  also wrote four learned books on mathe- 
matics, 10 popular bouks in the field, and nearly 300 
scientific papers. Since his re-tirement, Dr. Bell had 
been working on a hook about the work of Fermat, 
French mathematician of the 1600's. 

H e  is survived by a son. Dr. Taine Temple Bell, a 
physician in Watsonville, and three granddaughters. 



Ceorgr- VV. RoarIIp chairman of the division of l i i -  
ology, and acting dean oF the faculty at C;'ilteeh, 
l e ~  rs  ~ I I P  I r ~ s t i t i i ~ p  f i h t  month  to her orne c'Fiar~*ellor 
of [he University of Cliir-ago 

T h e  V n i ~  pri i ih of Ou' r~ igo  i s  to he q i r i r~~ rp l?  con- 
gititulatfd said Caitcel~ President J t  \ .  DiiRridp 
' 1111 i i ~  (iring as i t s  1e.ii'ler s o  ";rerit a '-clutlar, le-ic-hpr, 
I ' u I - ' ~  ;icIrr~ir)istr:il"or as GI orgr 15. R e * l r l l ~  r T r i f l ~ 3 r  l i i c  

Ir-iuler~l~ip t l i t  Ur~h(>rs i I>  of Chic~gf t  alrt= (\\ one of 

Iff 



' lie ht-adle- l utum iiis( 01 P? 91 c i~i'-ii.-iirt.~ it:, i m t  
prooi of I I ~ W  g e ~ ~ e s  ..it i t~ . i l l !  voik B c k o ~ e  lSd41 iJn 8 t ,  

~ O I J I L  i~~ilic.lti>;~ia t11,it gri~ii~;, ~ ~ . i ~ ~ t . i ' i ~ l k d  t lit i i i i t  11 
ri:cii tions hut this 'w as not a midt 11 accepted f'ict. 
hi that } t . . i ~  t h ~ u g h ,  lk<ulL- a ~ d  "i'dtt~.ni fioi-kii~g .it 
,'itaiih.ird Unix erait), uiiide t h  sigiiific~iit discin ei? 
t l i c i t  the a) iitlirtiis i,f \ itti~iiiiis ~i11. j  aiiiiuo a~i( la  in 
t h e  living i-ell is under the control of the genes. This 
iu tuin suggested that each of the biixliei~iic~il reJc- 
tioiss of a (:ell is governed by a pititicu1,ir gene 

I his disc-men opened u p  '1 whole new held of 
ity>e'ii< 11 wliii 11 lids led (11 new Am;v kdgv of geiitt, 
tlltillst'lv 6'3 t<> llfc\\f klilw Ldge 111 I~lO~ilt  l l l l l i t l )  'lilcl 
?\en in bacteriolog\ - ~ l i e i e .  foi the first tinhe. it 
nude  passible the stud) of bacterial genes. During 
Would W.ir I I  the application of genetic principles 
resulted in a fourfold increase in penicillin produc- 
tion, a5 well as the development of new means of 
a s s c i ; ~ i i ~ p i t ~ i m i ~ ~ s  and arnino adds  in food and 
tissues. 

In making their discovery the men used the led 
bread mold Neurospora crassa (subjecting it to x-rays 
and ultra\ iolet l id ]  t to produce genetic mu t a t i o~~s  ) 
They have siuee been identified not only with the 
discovery, but with the addition of this new tool for 
genetic research. 

A native of Nebraska, Beadle was born in Wahoo 
iii 1903. H e  got his BS in 1926 and his MS in 1927 
from the University of Nebraska School of Agri- 
culture, then went t o  Cornell University, where he 
became interested in genetics. After receiving his PhD 
in 1931, lie came to  Caltech as a National Research 
Council fellow. He became an Institute research fel- 
low il l  1932, and instructor in biology in 1935 In that 
same year lie went to  the Univeisity of Paiis to work 
with Dr. Boris Ephnissi. whom lie had met at Cal- 
tech. While there he  made his first important discov- 
ery - that a gene controls the eye color of the fruit 
fly. Drosophila, by producing a particular chemical 
substance. 

After a year on the biology faculty at Hanard ,  
Beadle v ,cut to Stanford ds profess i~  of biology in 
19'37 H e  ieturned to Caltedi in 1946 to surceed tlie 

An exciting future 

'Caltech is a wonderful place," says Beadle. "I am 
grateful to have been here and t o  have had a small 
part in its growth during these past 14 years. Leaving 
it is painful. But Chicago is a great institution, too, 
with a long history of educational leadership. Its 
future is exciting to  contemplate, and I am looking 
forward with enthusiasm to making whatever con- 
tribution I can." 

As chancellor of a university with 8,000 students, 
over 800 faculty, over 55,000 alumni, and an academic 
budget of over $32.000,000, Beadle will have an op- 
portunity to make plenty of contributions - and make 
them he  will. Chicago's future is even more exciting 
to contemplate now that Beadle's there. 



The first true ladio star eve1 found by astronomers 
i r i s  been idtntified Oi ltedi s Radio Otiser vaton., 
and confirmed by the 200-inch telescope on Palornai 
Mnuntain. 

The obiect known as 3C-18, was identified during 
a survey of rnoie than 200 ra(1io sources in space. The 
Institute's Radio Observatory has only been in opera- 
tion for about 20 months, but in that time it has 
precisely located more radio sources than all other 
radio observatories combined. Most of the sources 
are very distant galaxies, luminous gas clouds, or 

ltixi(ss in collision Our s u n  has been the only object 
thu-; Ear ideritiPed as :I radio ^tar - hub the new find 
c ~ f ' n ~ ;  to have  a l l  the qualities of a stellar object. 

'T hi i-ti i i i c  lo<; . l t (  (1 in I ~ I P  C'ondx  llntioli of Trhur~i i-  

luni not l;n from the Andromeda Galaxy. As far as 
radio ~ r n ~ r c i  s m12 coiict r n r d  tlic obi1 nt i s  ~ ~ ' h - ~ r r i t ~ l v  

t)ri":Llt lint opfk'illv it is a ver! fairit star ; i r i f l  z~stron- 
wieis need a tel;sr-ope like the Â¥^OrI- i r1~*I  to gi t d i r t  c t 
pliotoa;r,ipl is or spectros;rarns Thp ohjw t l i n d  hi e n  
seen on picites frorn the 18-inch Schmidt tetescop( 
but showed no imusual characteristics until th13 YIC- 
inch plates revealed it in greater detail. 

Thornas A. Matthews, senior research fellow in  
radio astronorriv at Caltech, determined a very precise 
location for 3C-18. The radio angular si7e deter- 
mined by the University o f  \ l ;nuh=strr i t1  Enel.ind 
proved to be wtrprnph q i n ; i l l  \ strotir: riadio sianxl 
corning from such if smsill area indicates an intense' 
:urkbf*e l i r i '^! i tr irq'- This tii~gest"~ [ x w ~ l i s ~ r i t ~  i r i  :L '-tel- 



A new facility 

Caltech9s Radio Observatory, near the town oi 
Bishop. has recently added a new facility which 
makes it even more effective in mapping the positions 
of other iadio stars and gala;iet> in the heavens. 

Until last Septembei, the Obser\atory's twin 90- 
foot steerable dislies Lad been operating on a 1.600- 
foot ksiigth oi eas t - i~~^i t  tiacks. Mounted on railroad- 
car wheels the big steel-mesh ears are moved various 
distances apait to listen to  a particular radio source 
sirnultaneo~~sly. This procedure, called interferometry. 
simulates the effect of a single leflector equal in 
diameter to the distance between the two dishes in 
a given direction. 

r h e  original set of tracks limited the astronomers' 
findings of the diameter to the east-west direction. 
It also 111dde it necessary to spend hours of observing 

Other great discoveries 

Jhe  li.1(hi) Ul)seni i to~j  lid5 hljditd 111 lltli<;i great 
clisc,jveri~s - ID! 112st.incc in iiic'.isiin~~g t11c wit- ~pect-  
edly high radiation from the planet Jupiter. Last year 
the Obs tn  dioq s J ~ o \ ~  ed t l i ~ t  ti115 J cn.li.ttiou iias 1)ar- 
tially polarized, and came from a belt about 200,000 
miles ,ibo\e the planet's sulfate I t  is somewhat 
slnnlai to the e,.uths VJH 4llen ladiiitiou belt, liut 
t j  ith ,.iilii, e~ni ; , s i~ ,~i  011 J ~ i j u i  11 gt'itu. a i  ,iJe. 

Anothel I ec ent thscovti) \\as the pinpointing of 
t l i t  must distant object knov 11 tij IILIII.  This is a far- 
distant galax), a nie~riht~i of a laigt duster of galaxies. 
Identification of tht objei-t k n o w  as 3C-295 was the 
combined work of a number of obseivatories - and 
tlie 200-inch Priloinai telescope. The d u e  to its vast 
distance was ~ rov ided  by the University of Man- 
chester in England, wheie it was found that the 
angular size was veiy small and therefore it was 
likely that the distance mas extremely great. 

T w o  highly accurate positions for this object (which 
agreed extremely well) were obtained by the Uni- 
versity of Cainb~idge hi Eijglcii~d and by the Caltech 
Badio Observatory. A picture of the galaxy was 
noticed first at Caltech on photographic plates from 
the 48-indi Schmidt Limeid. Later. Dr. Rudolph 
Minkowski, staff member of tlie Mi Wilson and 
P'iloinar Observatorie;) photographed the galaxy and 
obtained spectia with the 200-inch Hale telescope at 
Palomar, establishing that this galaly 14 as indeed the 
most distant object yet known. 

Cciltech's Radio Obseivatory was built and is sup- 
ported 1 3 ~  the Office of Naval Reseaich. The extra- 
xdini-ti y ability of the Ob5el vatcii y equipment to 
locate radio objects so preciseb that they can be 
optically identified was built into the installation by 
its designer and former director, John G. Bolton, who 
has now returned to his former position as researcher 
in the Commonwealth Scientific and Industrial Re- 
search organization in Australia. 

January. 1961 



Development testing of liquid hydrogen-fueled rockets i s  car- 
ried out in specially built test stands like this at Pratt 

hitney Aircraft's Florida Research and Development Center. 
very phase of an experimenial engine test may be controlled 

by engineers f rom a remole blockhouse (wet), wilh closed- 
circuit television providing a means for visual observation. 



.Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, ~,1,11cr1 Pmtt & Whitney Aircraft was 
designing and developing the first of its family of 
hialuiy-uial.iiig pow,rpLi i i t s ,  an attitude w.is born-a 
recogi~ition t h i i t  c'i~y/h'i'rit~g excelle~zce was ihe Ley 
to succe^^. 

That attitude, that recognition of the prime impor- 
tance of technical superiority is still predominant a t  
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to gruJucitea with degrees in mechanical 
and ~croruutical engin;;iing. Pi-dtl & Wliitney Air- 
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero- 
space medium-air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem- 
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engi- 
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col- 
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

Connect i~ut  Aircraft Nudew E r i f c i ~ t ~  Lab- 
NEL) many technical talents are focused 

on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P 
engineers i s  this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing o f  an engine. Tins 
equipment i s  capable o f  recording 1,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA1s research in advanced 
space auxiliary power systems. Analytical and Experi- 
mental Engineers work together in  such programs to  
establish and test basic concepts. 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
H AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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The most challenging aspect of education today. 

by John R. Weir 

The demand for high-level talent continues to in- 
crease - particularly for scientists and engineers. Ef- 
forts to meet tins demand have heen directed mostly 
toward improving our educational facilities However, 
if we are going to develop our human resources to 
the fullest. the early identification and encouragement 
of potential scientists is of equal importance. 

The high school science teacher is in the k e v  posi- 
tion to identify and encourage tlie future scientists of 
America. Throuqli increased know ledge of tlie psycho- 
logical characteristics of the high-level scientist or 
engineer he can make an earlier irlentific*ation of those 
students with the potential for success in these fields. 
Once this is done ho can provide the experience and 
training necessary to develop these potentials. 

It is evident that this fact will assume ever inr*re:ti;- 
ing importance in the decades ahead. When we con- 
sider some of the important p i ~ n ~ e n t ~  in an  indiistrial- 
izing viorld it i s  dear  that the (lerr~and for tech- 
nological knowl~dge will continue to gnw" 

I. POPULATION 

"Identifying and Encour(i,yinp Potrntial Scientists" i s  a trans- 
ciip~t of a talk giiyen to high trhnol teachers vi,-iting the 771- 
~ t i t r i t r  on Caltech s annual qtuil(  ntq Dull nrn'rnhi~r 3 ,  1WO 

the century there should he six billion people on the 
earth. 

Not only is world population increasing rapidly; 
the rate of increase is increasing as well. Between 
1850 and 1900, world population grew about 0.7 per- 
cent per ; ear, doubling the population every century. 
Between 1900 and 1950 the a! erage annual rate of 
increase was 0.9 percent, shortening the rloi~hling time 
to 75 years. The projections for the period from 1940 
to 1980 predict a rate of increase e r f  1.3 percent. a 
doubling time of only 50 years. This means 6 or 7 
billion people by the end of this century, and perhaps 
12 to 14 billions b j  2050. 

I T .  FOOD 

With all these people about to appear the matter 
of food immediately becomes of importance. I t  seems 
pi oh;-ihip that n liirgp proportion of the human rni P 

t i a ~  never had enongh to eat. We find refprenc'es to 
starvation and taming tiiron'rhoii! rt-<-oided histort 
;i11r1 \}I,--\  ( (intinin 1 0  i!ppc:ir r, ( - r ~  to,l ;~\ 'Thr I r;~cori 
for tin's ic faille simple. Hi l h ~  peiiod f i r ~ r n  1900 to 
t}Ã t \~c iqc inr i  Woi Id \V;n I I t r ) t i i l  5 ,  01 l i l  f c ~ i d  pin- 

(luclion iixie,>srrl 10 t o  1.1") perc(r1t bill iii t h e  wryif 
prn'r~cl of t h t i ~  5 ' 1 1  If1 F ) o ~ l ~ ~ l i ' i t ~ ~ ~ ~ ~  i r ~ r  i f  ! & : ( < I  10 [ u  i f i  r i l  

'I he war decrefiscd fond s u p p l i ~ ~  ot ~r rnoct of tin> 
earth s surface and  thr  pre-war I ev~ l  v not ~egaiiled 
until 1952. But by that time th131-P were marl! more 
nillions of people to feed. So, there are more people 
t h a n  F-VeI in the world todav and t}w\ seem to be 
getting hungrier. 

Tarries Bonner, professor of biology at Calteeh, has 
studied lvnrld food problems and has conc l~ !d~d  that 
if v ~ e  made a rr~aximum effort 111 apply ;ill of the 
teclmologv that w e  Lave at the present time to :ill of 
f l i ~  potpntiallv cultii~alilp I : I P ~  on !ho wrl-11 e ~ i i r f ;~ce  



Jl l .  -HAW MATERIALS 

Beh^i t the industrial Revolution few consumer 
gi/uds vicre n~~ii~~il-actured and onlv small (~uaiitities 
of raw materials were needed to produce thfm With 
tile ~ t h e ~ i t  of tht- Indiisbial Revulutiun tlic ~n~id i i i i e  
opv~ , ~ ~ I J I  I ' I J U ~ I ~  tuin o u t  I I I . ~ J I ~  uiort. pioth~ct;) - b u t  
he c oiisiirned moi-t r'iw maten'als in i l j ~  pnx t. ;i;i 

An ind11stri<ili7e(3 nation (orisiirnfs Y a -  111.it Â¥n',.tL 1'11 

ii:,t l l i ~ ~ i l i t l t l ~ a  F'nj l- ~ . i l ~ l ] . l ~ c  1 1 l ~  pl.1 i ri])ltii , l J l Y l l l , i ~  

:ik->_J pil d l ~ ~ l ~ l l l  111 I i l l ~ l j  1:s ~ 1 . 1 1  l i t  ' j  1 ~ ~ ; l l l l l ~ : i  1,. I p . r -  
sort In  tIi(- ~ J j~ i t ed  St.ites it is 1 i00 poniids Iri(ii;i 
( ~ ~ i i l i i ~ ~ i e s  1 t 10th of J b a n d  of i,iJ pib] p~:J;lIJii 1 . i i  

~h . .  bj~itiiii S t i i t L a  170 tinier ds niui-11 Oliv~i~usly, it 
take5 a great amount of teclinologn'al slill to  ci i~ign 
dull build tilt c (~1~1] )111> .11~  llt L-i ail.11 \ to C O J I A U J J l t  J d V  

m.itciials at this rate. 
V\ ~ I L ~ J I  L . s  leielh of c i~i~t .u~~ipt i i . i i~ die t\d~niiic'd 111 

conjunction with the denuiids of underdeveloped 
countiies it sn-'rns clear that tilt wolld Jias CL tieim:i~- 
dous challenge ahead of it. If the present peoples 
( A  the world now living at extremeJy low levels of 
consumption ( approximately two billion persons ,I 
berc 1)~oiiiJit up tn tlie staiidcird oi I I M I I ~  of tlie con- 
temporary United States, we would have to extract 
from the earth each year 18 billion tons ot iron, 300 
million tons of copper, 300 million tons of lead 200 
million tons oi zinc. 30 million tons of tin and Luge 
quantities of other metals and non-metals. These are 
totals that are well over 100 times the piesent world 
annual rates. 

Surely a tremendous technical effort will be nec- 
essai? to reach these higher rates of production. 

There is also the matter of the richness of ore de- 
posits For all ot man's existence, up to the last cen- 
tuiy or two raw materials have assumed a relatively 
unimportant part in his struggle for survival. He 
fashioned only a few artifacts from raw materials lying 
on the 5 t ~ r f d ~ e  of the earth. For example, he could pick 
up puie copper, fashion it  into tools, and use it witli- 
out further treatment. However, with increased indus- 
trial17ation, uses of copper increased many-fold, and 
the copper ore that was available decreased in purity. 
Some time ago we were processiiig 5 percent coppei . 
Today tins has dropped to 0.8 percent. We can cer- 
t'iinly look forward t o  its dropping to an even lower 
level, perhaps t o  1/10 or even 1/KX) of 1 percent. 

Where will this end? How low can one go in ob- 
taining necessary raw materials? According to Har- 
rison Brown. professor of geochemistry at Caltech, 
the lower limit is fuund in ordinary igneous rucks. 
These contain most of the elements that are necessary 
for tlie perpetuation of a highly ir~dustriali~ed society, 
cind in proportions that are not unreasonable from the 

I V .  ENERGY 

i t  t'~kes energy to e^ti.ict mctal~ fnxn IO'A giiiile 
ores. It takes energy to manufacture equipment. It 
takes energy t o  run it. I t  takes energy t o  produce 
food. Current world energy consumption is about 3.7 
billion tons of cod1 per vcai. If all the p e o p l ~  in the 
rest of the world were t o  expend energy at the current 
per capita rate (d the United States, consumption 
would iriciease sixfold, to the equivalent of approxi- 
mately 22 billion tons of coal each year. This is a rate 
of consumption that would exhaust the fossil fuel re- 
serves of the world in 40 oi 50 \ears. But i t  is also a 
rate that is dictated Ivy the U.S. standard of living, 
winch is envied by the rest of the peoples of the world. 

To meet the increased demand for raw materials, 
iood, higher standards of living, and industrialization, 
we must develop other sources of energy. 

Dr. Brown has calculated that in every ton of ord- 
inary granite, energy which is equivalent t o  about 15 
tons of coal can b e  economically extracted in the form 
of localized uranium and thorium. Tin's means that 
from the long-range point of view man will be  able, if 
it becomes necessary, to  extract his energy needs from 
the  very rocks of the earth's crust - the same rocks 
that can supply the variety of metals needed for the  
support of a highly industrialized civilization. How- 
ever, again, this immediately implies the development 
and application of very advanced technological skill. 

Population is going u p  exponentially. World energy 
consumption is increasing exponentially. The richness 
of raw materials is decreasing. These trends warn us 
of the tremendous demands for technological and sci- 
entific knowledge we will face in the future. In fact 
we are already facing them in the shortages of engi- 
neeis and scientists we have witnessed in the last 
several years - shortages that may possibly b e  even 



more clearly understood in the light of past trends. 
In the United States in 1900 there were 11 million 

farmers, in 1950 only 7th million. Yet in 1900 the 11 
million represented 38 percent of  the working force, 
while in 1950 they represented only 13 percent of 
a labor force that had doubled to 60 million. So, while 
the labor force had increased rapidly, the proportion 
of farmers in this labor force had dropped. 

Even greater changes occurred among the ~rofes- 
sions. In 1900 one million professional and technical 
workers made up 4% percent of the labor force; by 
1950 this group had increased fourfold and now con- 
stituted 71/9 percent of the working force. 

A current report of the Department of Labor notes 
that, for the first time in the history of the United 
States, the number of persons employed as profes- 
sional, office, and sales workers exceeds the number 
employed in manual occupations. The Department 
predicts a growth rate for professional and technical 
workers that is nearly double that for any other occu- 
pational group. It expects no change among unskilled 
workers, and a continuing decline of farmers. 

These early trends in the change in demand for 
high-level talent are now becoming more meaningful. 
If they continue in the same way for the next 50 years, 
we will need two or three times as many scientists as 
will be available. 

This is a unique situation. We have no past experi- 
ence upon which to draw in considering the problem. 
Furthermore, the shortage of lush-level scientific tal- 
ent is going to he long-lasting - partly because of the 
forces of world industrialization, and partly because 
of the complex pattern of personal qualities and ex- 
periences necessary to make a scientist or engineer. 

At the present time this shortage of high-level tal- 
ent is perhaps only inconvenient. In the future it will 
become critical. Therpfnrp, any success in  combating 
it will be of great importance to the future of our 
societv. There are many avenues of approach to the 
problem, but one of the most important- involves the 
early identitic-atioii of pot~ni-ial sei(1ntists a n d  en- 
gi~ieers. 

Such earl! identificdtion and encouragement would 
go far towaid reflnr ine; ( 1 t 1 1  p i - c  sr 111 1, as!( of liig11- 
level tali-nt And we certainly arc wasteful I n  the 
United States Ã§nI O I K  -ttp'ir! nf tliocc youi ig  p~o]>le 
capable of doing colli HC 'A o t h  actually go on lo c ol 
r g e  Only one-half nf I h l  t r rnpritilc a";! otil! I \  (1- 

thirds of the exrcptior1(111y fdtcnted go on to obtain 
college degrees. Thus we lose two-thirds of the  cSlp- 
able, one-half of the very capable, and one-third of 
die exceptionally talentwl - 01 approxirnateJ> half a 
million college grsiduates each year. 

Of all groups that contribute to the development 
of scientist'; and engineers in the United States per- 
haps hiqh school troc-hcrs ;ne the most infliieutial. 
Tln 1 provide t i n  capable slurleril vi it.h In's first iliajor 
P \ ~ M S I I I ~ >  1 0  sc ience <is a bock of krioivl~d~e. ctnd to 
l i e  s( ip r i t i f i (  trip f-lioi'l . I <  ! I  t c ~ \ i n i ( ~ i ~ c  for zrn'ning rnoi f 
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knowledge. They are the ones who may provide the 
inspiration or exhibit the enthusiasm and satisfaction 
that can be gained from working in science. 

To become a scientist a student must make educa- 
tional and vocational decisions in the 9th, loth, and 
1 1 th grades - long before he has the information or the 
experience necessary to choose a lifetime career. The 
high school science teacher is in the most strategic 
position to help him select goals that are appropriate 
and attainable. 

The science teacher is also in the most strategic posi- 
tion to identify the potential scientist or engineer, and 
to encourage him 1-0 consider science as a career. The 
more skilled the teacher is in making this early idm- 
tification, the better he can provide the information 
and experience that will help develop the student's 
inclinations toward science. 

Little is known at present about the psychological 
characteristics of potential scientists. However, cur- 
rent research in the psychology of occupations does 
provide some basis for their identification early in the 
high school years. 

There seems to be a general pattern of psycholog- 
ical abilities and traits that is typical of people in 
technological occupations. Within this general pattern 
there are more specific sub-patterns, typical (if dif- 
ferent kinds of technical activities (such as theoretical 
scientist, experimental scientist, engineer, sales engj- 
neer, technician). The pattern for the high-level re- 
search scientist is one of the better known ones. Ta 
broad outline, it is as follows: 

T. INTELLECTUAL AETLTTY 

It is necFssar] to ha\ e a certiiin arnouril of intellec- 
tual ability in order to do the kind of thinking and 
learning that a scientist must do. But this is more than 
just having a high IQ. In reality it means having a 
specific pattern of abilities. 

In In's analysis of the thinking processes, Professor 
J P Ciiilforr! hiis to ( 1 : i i ~  idrntifi~d rilmnst 50 cliffer- 
ent elements or factors that- make up "rrieiital ac- 
ti! it?.'' I t  is proh~ililft t h ~ t  rlifferent scieritifir nctivi- 
t i (  i; rc(41iire different pntterris of f;i( f'oi 1. f r i i  c i i r  c p ~ s  

n t  <i patterni; h ~ v e  *LO(. 1 el hrm 1% ( v k (  ( 1  r u i t  T \ I I  
current earl! J'dentifica lion w e  must content ourselves 
1 1  hIl,il i t ! (  piO1'1;llll) Htfil~pL- ( i f  ~ i t f t 0 1 ' -  Ioi e - 
? t r i p l r  t r ,  h : ~  i tdi1 li< 1.1 ( l i . ' ~ n f f >  ( i f  siiff8i"'ss it! F) sf icnr.p 

curriculum a student shoulr l  be  liiah ir l  (jiifir~tit~itisc- 
ability, abstract ieasonirig, symbolic reasoning, uticlei- 
standing logical lelationships, and iecenl and remote 
rnerrv ~ J - J  

11. VALUES 



"StuJ '  Smith graduated from Southern CJal 
with a poweiful yen for excitement. His kind of 
excitement -Engineering. 

l ie got what he bargained for (and a little 
more) when he joined Pacific Telephone. One of 
Stu's early assignments was to  find out how 
existing Long Distance networks could be used 
to pipeline high speed "conversations" between 
computers in distant cities. 

The fact that he did a fine job did not go 
unnoticed. 

Today, four years after starting his tele- 
phone career, Senior Engineer Stuart Smith 
heads a staff of people responsible for telegraph 
and data transmission engineering in the huge 

Lob Ange1e-i area. As a pioneer iii this new data 
tranar~~ission field Stu predicts data processing 
machines will some day do mole Long Distance 
"talking" than people. 

Stu contacted 12 other companies before join- 
ing Pacific Telephone. "I don't think there's any 
limit to where a man can go in the telephone 
business today. Of course, this isn't the place for 
a guy looking for a soft touch. A man gets all the 
opportunity he can handle right from the start. 
He's limited only by how well and how fast he 
can cut it." 

If Stu's talking about the kind of opportunity 
you're looking for, just visit your Placement Office 
for literature and additional information. 

"Our number on,e aim i s  to have i n  all 
management jobs the most vital, intelli- 
gent, positive and imaginative men we 
can possibly find." 

FREDERICK R. KAPPEL, President 
American Telephone & Telegraph Co. BELL TELEPHONE CO 



Identifying and Encouraging Potenti  1 Scientists . . . continued 

economic, religions theoretical, social and political 
values. Of these, the potential scientist scores high on 
Theoretical and low on  P;conornic arid Social values. 

111. OCCUPATIONAL PREFERENCES 

Many higli schools routinely administer tlie Kurler 
Preference Record to their students for vocational 
guidance purposes. It measures the kinds of activities 
tlie student prefers. The potential scientist has a clear 
pattern o n  this test. He  should be highest on  the 
Scientific and Computational scales, and somewhat 
less high on the Literary and Musical scales. Pie 
slioiilcl he lowest on the Persuasive and Social Service 
scales and somewhat low on the Clerical and Mech- 
anical scales. 

IV. OCCUPATIONAL INTERESTS 

The  Strong Vocational Interest Inventory measures 
the degree to which the student's likes and dislikes 
compare with those of people who are successful in 
a variety of occupations. "The potential scientist scores 
high on the scales for Artist, Psychologist, Architect, 
Physician: and on the group that includes the Physi- 
cist, Chemist, Mathematician, and Engineer scales. H e  
is also high on the Math-Physical Science Teacher, 
Musician, and Certified Public Accountant scales. 
These are the occupational groups whose patterns of 
likes and dislikes are similar to1 his. H e  scores low on 
the Banker, Mortician, P F ; I ~  Fsiatp Salesman. and Life 
Insurance Salesman scales. These are the groups 
whose likes and dislikes are the opposite of his. 

V. PERSONALITY TYPE 

Last!). the potential scientitt lias a specific- ap- 
proach to tin? world around him. H e  prefers his intui- 
tions to his senses. t i e  responds trlorih to inner hunches 
or intuitive possibilities than to the  actualities around 
him. Tlie irnprcs'Jons t1i;it come hi him from the onl- 
side via his senvev nrp innc h Ips's irrttn-irtanf t(t hhri 
than the ideas and implications tie can derive from 
th~lrn. He prefers thinkin0: In f r e l i n ~  

In his fonnatior~ (if inrlgrrli- ntq and values he  is 
systeirpLic. objective, and impersonal lather than 
sympathetic or arllagortistie, p~rconal  or subjective. If 
logic dictates h p  will act counter to In's feelir~gs. He 
is introverted rattier than extroverted. His main points 
of reference are internal and a r r  focussed on his ideas, 
thoughts about himself, aiiil private personal concerns. 
He gives secondary consideration to the external 
world of people and things. 1r1 David Reisman's 
term he is irtriw-direr tecl. 

fr n.lw [ e n d ' s  t-o II i thhold iiirlgmpni iintiJ all the 
fartwnrr in and  lie haq liad :Ã chanve to order ancl 
nih'orinJi'7~ ~ I I P ' T I  i n  i-r nnq of hi. ou t t  p r i ~  t i tp  q! qteni 

of standards and values. -4s a conseqnence of this style 
of life h e  tends to he qiiiet and  reserved and sorne- 
%hiit uncomfortable in casual socGtl situation1;. He is 
prirnaril? interested in his studies and does very well 
in them. He is usually original and brilliant in wien- 
tific and theoretical subjects. Skeptical. critical. and 
independent, he is always open to new facts new ex- 
periences, or new conditions without prejudging them. 
He is generally ver? determined and often stubborn: 
he can sometimes be  led, but never driven 

With the addition of personality t) pe to the pat- 
terns of interests, preferences, values, and intellectual 
factors, we have what might be called the research 
scientist profile. 

Obviously, a specific scientist will not alwavs match 
this profile in detail. With as complicated and elah- 
orate a set of patterns as these, there are many ways 
in which the individual might deviate. But the more 
closely he matches the profile, the more likely it is that 
he will have the abilities, motivations, and inclinations 
to find science a satisfactory and rewarding career. 
The more tie deviates and  the more he approximates 
the profile of some other occupational group. the less 
likely it is that he will continue to pursue a scientific 
career. 

When we look at what comprises the profile - in- 
tellectual abilities, values, preferences, interests, and 
personality type - it is immediately evident that these 
are not human characteristics that can be developed 
overnight in college or high school. In a sense, they 
begin to develop pt birth with the interaction be- 
tween a n  individual's genetic makeup and his en- 
vironmental experiences. They take :i lifetime to form, 
continuing to crystallize tliroughout much of adult- 
hood. However, havine; begun at birth, tlip profile 
has much stability by high school age, and by then 
cannot be  drastically pitrrprl Veitlier the high solmol 
nor the college can make a "scientist oil!. of a. "non- 
wlenfist. But t h w  pattern'-' often ht cmr i r3  1 k i ! i f p  i~ 
rather primitive form even before high school age It 
is possible, then, to mnl-r ~:3rlit,r id( ntifir atHm thnn w c  
coinrr~o~ilv do ~oc la i  . i f  v i e  ts i l l  onli p:u rnore atten 
tiori to what we alreach knew, arid if 'ijo w i l l  {vork 
clil i~pti~l\  to Irnrn innit ;ilioiit t l i e* .~  piilk i n s  

rhi1; r ; i v h  ifirntifict;ition i'-' of r* i -u r ip f  ir~iprirtiii11*~~ 
because we can piovide the ~ < J < < L  irispi1 iiig expel iences 
for a student only after W P  have irientifircl his unique 
potential 

Here, then, is the challenge to o u r  industrial society. 
Only through rriaxirrturr~ use of our high-poten tial tal- 
ent can we maintain the rate of growth that v>p have 
experienced in the past. Onh b y  a n  incrpa<e(l knowl- 
edge and use of these patterns for earlv identific a t '  ion 
can high 'irliool t~-w:herc lielp their s t ud~nh '  1.1-alize 
tli~i'r potential more dilk - :ind c-12 the te:irdf r 
hpoorne rnorp pffpetivo a<; n tefu~her. This ilÂ¥ i ~ c l f - ~ d  thp 
most i hnfleripin~ n s p c d -  of t ( l i i r  ntiori t t x l : ~  



A fundamentally new type of gyroscope with the possi- 
bil ity of exceptionally low dr i f t  rates is currently under 
development. The design techniques used in conventional 
electro-mechanical gyros appear to  have been largely 
exploited. A break-through is needed, and the cryogenic 
gyro may well provide it. 

The cryogenic (liquid helium temperatures, in the range of 
4'K) gyro consists of a superconducting sphere supported 
by a magnetic field. The resulting configuration is capable 

of a superconductor Exceptionally low dri f t  rates should 
be possible This cryogenic gyro has performance potential 
unl imited by the  constraints of conventional electro- 
mechanical gyros 

This is just one example of the intriguing solid state con- 
cepts which are being pioneered at JPL for meeting the 
challenge of space exploration. In  addition to gyro applicci- 
tions, superconducting elements are providing computer 
advances and frictionless bearings. The day of the all solid 

of support in  this manner as a result of a unique property state space probe may be nearer than one realizes 

C A L I F O R N I A  I N S T I T U T E  OF TECHNOLOGY 
JET P R O P U L S I O N  L A B O R A T O R Y  

A Research Facility operated for the National Aeronautics and Space Administration 
PASADENA. CALIFORNIA 

Employment opportunities for Engineers and Scientists interested in basic and applied research in t t ~ s ~ e  fe1i-L 
INFRA RED OPTICS. MICROWAVE SERVOMECHANISMS * COMPUTERS LIQUID AND SOLID PROPULSION STRUCIUREs * CHEMISTRf 

INSTRUMENTATION * MATHEMATICS. AND SOLID STATE PHYSICS. ENGINEERING MECHANICS TRANSISTOR CIKCUITRr 
Send resume, wifh full qualifications and experience, for our immediofa consideration 



Student Life 

Vndergraclnate pranks as prcictic*ally anv graduate 
will tell yon, are nothing lew.  In fact freshman 
knowledge of English literature reteals that pranks 
have been around as long as the Reeve's Tale- and 
they prohahlv have a long antiquity before that 

Certainly, at Caltech, urideigraduate pranks are as 
old as the Institute. Hardly a clay gom by that some 
Tech students aren't out-talking people at Pershing 
Square, or hanging Funny signs in obscure places, or 
engaging in some other moderately interesting frolic. 
Everv so often, however. a truly noble stunt is pulled 
off - a stunt involving untold man-hours of prepara- 
tion arid imagination above and beyond the call 
of reasoriahle likelihood (C'altech student';, so qome- 
body said are above and be\ end I easoriable likeli- 
hood anyway, so they appreciate noble stunts ) 

One of these occnrrpd this month before a national 
tele\ isioii audience, during the half-time ceremonies 
at Pasadena s annual Rose Bowl football game. 

On tin's notable occasion a 210110 of Trchmf n under- 
took to rcvi ritp the scenario for the Univpr~i t~  of 
Washington s half-time card demonshatioris This \\ a s  
a task ins oh ing Brohdirignagian riedi~ation Football 
gime r rird-~ections iisualh involve n p n a ~ d s  of 1 000 
students who sit en rvuzsse and hold up colored cards 
to form p : ) t t i 7 r n ~  -morels and mascots' pictures are 
favorites. The Caltech prankstrrs completely changed 
three of Washington s p a t t r ~  ris 

First they made the unwitting Northerners spell 
out CALTECtF instead of ' W4SFilNGTON." 

Then, when the caid srct i"111 s i ! ~ s  cuppowrl t o  ?pel1 
out "huskies" in f l o~ t  "rig script, they an  anged things 
so that, instead of the ' h  ' (h i  (lot ~ v c i  the "i" ap- 
peaied fi~st.  I I I P  tail of the ' s ' showed up nekt. And 
tlicn, flowir~";inexorabl~ bar I$ ,X n.1 d s ,  the caids v>'c3rit' 

from "s" to '"e" to "i" to ' I  ' to "s" to "11" fro "P - fro 
finally, indeed spell mit "huskies" 

Then the pranksters had the card-section depict a 
Caltech Beaver in place of the Washington mascot. 

These surprising substitutions carne in numbers 10, 
11, and 12 of a projected 14-trick sequence. As a 
result, the frustrated l-Tusb card-section went out: of 
business after pattern 12 

Tin's pi 1 i c  nh l r  sttirlt 1, liridf I h ik t  r i  hy  14 rriern- 
hers of Lloyd Housi- at C ~ i k o c h  \lost 01 tlirrri are 
in llir r l ; ~ ~ ~ :  (if I'-lGi? , i n r l  mo\ t  (if t l i f r r ~  hrlonffrrI t o  

freshman section k, which \%as notoiions in its year 
For 11 acky stunts Ol)\ ions11 . they've kept their section 
loyalty, and their fondness for folderol. ( I n  fact, 
looking to thfb future the) have approximately 50 
prank plans carefnlh filed mi ;i\ in two overstuffecl 
boxes of IBM cai ds. ) 

The Fourteen started work on the great Rose Bowl 
ioax before Christmas by miiking a series of telephone 
calls to various Rose Bowl officials. From these, they 
discovered that the Washington and Minnesota card- 
section students would arril e o r i  December 29, and 
would stay at Lone; Beach State and Occidental Col- 
leges, respectively. 

Picking out Washington to pick on, the Fourteen 
sent one of tlirii inirnhei to Loiig Reach State, posing 
as a ieporter for the T A o q  Angelcs Dorsej High School 
Daffr~i fg i f i iv  UP arrived 15 r r i r ~ n t e ~  cfter tlic Wash- 
ington band :ind (sard-section had arrived, and asked 
for the card-demonstration direcior. He was sent to 
Room 105 of a Long Bear-h State clorrnitory where he 
tound the director stashing : i w ; ~  In's prepion'; cards 
n t ~ t i l  V ~ T  Yf 'ir s P;i\ Room J05 tlie T~clirnfin ~ ~ t t ~ ( l ,  
was located only tv. o doors ciwa'i frotn an easilv-lock- 
pir'l ~ c l  ~ntr~inc 'e  to the dwiniton 

4pProachine; his pie! iind offering him a cigarette, 
tlie Techman asked the director just how In's rarrl- 
section worked. The director obligingly lold him, 
r1ov 1 1  to tlip niinntrst detail. 

Each of Washington's 2,232 carcl-v ction members, 
said the cliredor, gets his ovin sk;ic4 of coloiecl ciirris 
to hole! in)  a? well as an instriictio~i sheet that looks 
~ornrthi112 IiI f- tins: 

1. PURPLE 4. VIUl.KT 
i r ) ~ ~ r i  \q( , V  l i l ' i ~ ~ d ~  
3. I O F A  \ 1 1 0  r s  o ~ ~ 1 n ' ~ n  

ET C 
The caid-section is divided into numbered sub- 

sections. On each stunt, tlie directoi calls out seclion 
numbers, sounding a little like a deliberate quarter- 
back When n sulisection nurnbrr is called, eac-h of 
its members holds up his cards. For example, a di- 
rector will call out 1-2-3-4-5, and the v.tiole card sec- 
lion will spell out 1-I-1-h[-I-E with each cubsectior~ 
holding u p  its letter lvtien its rmrnhri is c illecl 

T h e  ~ ~ o u k l - l ~ f  tcpoilei also found oiil l'lal lhe carcl- 

f ~ i i i f i ) l f l /  il (HI pa?( ]<) 

Ert~ivterrirt~ firt<! Science 



VHF Relay Systems 
m Ai i  r r j f l n  R c ~ ~ l a i i o i i  and 

L a n d i r i ~  System 
a P i r c u s h i o ~ ~  Raaar 
m Li^iji S ~ ~ i i  G- eial Purpose 

coii1putei 
rn Radar Closed Loop Tester 
m tAizs Ie Rai ge Ship 

I a l i u  11: IdfiGn 
m Prer sion Tra cr iory 

- L C  LJ nieni Sjstt-m 
8 Space Vehicle Subsysieins 
s Telemeiering Systems 
m Rcidiation Sources De l s~nu i i ,  

Handling Equipment and 
E t i . ~ i s  A lal,sis 

is Ir i t  l id! Missile Guidance 
Systems 

m Machine Tool Controls 
M,, iO i /d /â  r ~ b e s  

m Transistors and Diodes 
m Rectifiers 
m Thermal and Mayret ic Relays 
m Crystal Filters 

Diqital Coinpot er ls  a r d  Devices 
m P l a s m  P h j b i ~ a  Resea~cl i  

1 ELECTRICAL ENGINEERS AND PHYSICISTS 
.S. and Ph.D. (June and Summer Graduates) 

1 Members of our staff will conduct 

February 2 and 3, 19 

Find out more about the v~ ide  range of programs, unique 
Pfol t is~ioi idI  R=yistÃˆr dd id i i c t d  -ducalioi & I  pfuururno and 
relocation allowances offered bl Hughea 

For interview appointment 01 informational literature consult 
your College Placement Director. Or write Hushes College 
Placement OI/ICL, P 0 BLA 90515 Los Angeles 45, California. 

C R E A T I N G  A NEW WORLD WITH ELECTRONICS r------------------- 
I 

L _ _ - - - - - - - - - - _ - - - - - - J  
HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Ful lerton, 
Mai ibu,  Newpor t  Beach, Oceanside, 
Los Angeles, Calif.; Tucson, Ar izona 



Student Life . . . continued 

section director planned to eat dinner about an liour 
later. One of the Techmen c a n e  hack at that tirric-, 
picked his way i n t o  the room, and took an  instruction 
sheet from tlie middle of the heap the director had 
hidden behind a table. "They'd never miss one," hissed 
the lock-picker. 

They didn't miss one, either, as the Fourteen dis- 
covered after they had made a hurried trip to a near- 
by printer to have approrirnately 2,300 near-dupli- 
cates of the instruction sheets run o f f  for about $30. 

They also discovered that their printer had Eurn- 
ished them with r r ~ ~ z n i l ~ t  sheets to replace Washington's 
white ones, but after some futile attempts at dyeing, 
they gave up and hoped that the eods would mask 
the difference. 

The next day, Saturday, the Techmen again arrived 
at Long Beach State when the Washingtonians weren't 
there. (The intrepid pseudo-reporter bad discovered 
that everybody was going to Disrieyland that day.) 
Picking the lock again, they stole the master plans - 
large pieces of graph paper cbolored the w i y  the stunts 
were to appear - from the director's satchel. They 
then decamped for the Lloyd House lounge. 

There, they spread their 2,232 substitute instruc- 
tion sheets oter tlie tables and floor, and set about 

B. "PV" means " P e r f ~ c t  Vision"'  Luminaire. 
The initial foot  candip r pad ing  i n  ~ v p r v  ~ ~ r t i o r i  nf the 120 000 
square foot room il lustrated above was in excess o f  200 f o o t  
candles with no r iare or hotspots. 
* LOWER FIRST COST. Installed c i s t  slightly less than $1.20 per 
square foot. 

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

stinnping thern i th "correct' instructions - c~liarlging 
the words in dernonsfrations 10 and 11, and rounding 
off the  Husky s ears and giving him buck teeth to 
turn him ir~to a Hen\ er in clornonstratior~ 12. Ten hours 
later, the project finished. f ive  of the Fourteen and 
2,232 new cards left once more for Long Beach and 
Room 105. 

Knowiiiqthat Washington vv:is elsew here, celehrat- 
ing Yew Year's Eve, the Tedirnen picked their way 
into the room once again replaced the master plans, 
and substituted the altered instruction sheets for the 
original ones. Then they returned to Pasadena for a 
day-and-a-half wait. 

Nobody knows whether Washington discovered the 
substitutions ahead of time - because there would 
have been no time for re-substitutions anyway. As it 
stood, the card-section director was observed riding 
contentedly in the Rose Parade on the morning of the 
game - and standing open-monthed in the afternoon 
when his long-Planned sequence went awry in stunts 
10, 11, and 12. 

Which is all the Techrnen wanted anyway. As one 
of the Fourteen explained: "We just did it to see if 
it could be done." 

-Lance Taylor 62 

Among the Missing 

The Caltech Alumni Association is 

trying to c o m p l e t ~  i t s  file of Caltecli 

publications and is still lacking some 

of the earl\  issue^ of the  scl ionl  s an-  

ing to send them 10 the Association? 

THE POLYTECHNIC 
1896 tlircmeh 1012 





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

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

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

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

If  you want to enter this "streim-of-notion , the time is 
wn. Opporfunities for personal progrecq hay - nell=r 
been greater. 

E n s i n c u i n g  find t I I  l i t  ( 



Litton's LN-3 Inertial avigation System for the NATO F-104, now in production, owes 
its excellent performu to 1-itton-designed technical features such as: 

egrators with linearity of better than 1 part in 10,000. 
lly transistorized d.c. amplifiers */it11 internal gain better than 107 with offsets, 

referred to the input, of 20 microvolts maximum. Operational characteristics are 
constant between -55' C. and 85 C. 

Systems of the future require evaluation of computer performance and evaluation of 
other system units, such as miniature inertia! platforms. Would you care to move ahead 
hi Oils fk'lJ al~uiiJiJ~~i-~~-shifiiJ~ler with i t ~ k  nowlcilgcd e ~ p e r t s ?  If' tin, ( on[i~-.t Mi. Harvey 
.ashier, Office nJ' A d ~ t . i n ~ e t l  ScL-ntif ic Eilui-sation, Cuiioga Avenue al V:~iturii Freeway, 
WoodlamI California. Telephone: DJdmmLl 6-4040. You can share in generous 
ci'n ployee benefit 3,  hiel ~iding stock purchase and ~uition-paid education pikins. Reloca- 
tion ussiatunce ia  provided. 

everly Hills, California 

~ o h n  T irnura and  Robert Ebner discuss the optimization of the LN-3 Computer Integrator design with 
Dr. Harold Bell, a-isistan! duactor of ihtf Guidance  Syst.'rtis Laboratorj  



Donald W. Douglas, Jr., President of Douglas, 
discusses valve and fuel flow requirements 
for space vehicles with Dr. Henrj Ponsford, 
Chief, Structures Section. 

Each 6,000,000 pound thrust  rocket 
sh ip  now being planned for manned 
interplanetary exploration vdill gulp 
a s  much propellant a s  the  entire 
capacity of a 170 passenger  DC 8 
Jetl iner in less  than  4 seconds!  It 
v ~ i l l  c o n s u m e  1 , 1 4 0  t o n s  in t h e  
rocket 's  approximately 2 minutes of 
burning time. Required to carry this 
vas t  quantity of propellant will be 
tanks  tall 35  R story hlnldinqs stronq 
enough  to ~ ' l ths tar ld  trerneridous b 
f o r c e s ,  yet  of ryliriimum up i r lh t  
Doug las  is esoecta l ly  qualified to 
build qiant-sized s p a c e  shies of this 

Douqlas  is  now seeking qualified 

MISSILE AND SPbCE SYSTEMS Â MILITPRY / IRCRAFT 

DC-8 JETLINERS K CARGO TRANSPORTS 

AIRCOME@ Â GROUND SUPPORT EQUIPMENT 

1914 
Mhert W. Wi /h- clifvl on August 5 ot 

c.iricf~ He had rrtired in 1945 from the 
engir~eering department of the Los An- 
seles Railway. He is survived hy his sis- 
ter, Rachel Well-; 

1920 
Russell M .  Ofis, PhD '24, died o n  No- 

vernber 19 of a cerebral hemorrhage. At 
the time of I I I ~  death he was \rice presi- 
dent of the Oil Shale Company in Bev- 
erly Hills. Dr. Otis had a fellowship with 
the first physics faculty at Caltech and, 
uridc-r the direction of Robert MilliLiri. 
was the first scientist to do  research at 
tlie Institute on cosmic rays 

From 1924 to 1927 he worked a t  the 
Bell Laboratories in New York, wlierc 
he designed the vacuum tube used in the 
first transatlantic telephone. He then 
served as research director at  the Hughei 
Development Company until 1931. He 
spent a number of years as a c~orisultir~g 
engineer i n  ornate  practice before IT- 
conline research director of the  Lane- 
Wells Company in 1941, and in 19'52 he 
became vice president of the firm. He 
joined Oil Shale in \W8.  

He is survived In his wife, a son, Rob- 
ert, and two grandchildren. 

1922 
Richard M Uozorth, PhD writes from 

Slioit Hills, Y . J ,  that lie "rr~.icle a sec- 
ond trip to the USSR a t  the request of 
the St.Uc Dt p.irtrm n t  md l i . i p p c  111 11 to 
I I Moktov i  ,it the hrrik-lip <IF  t l i ~  
Fririlt Ckir1fer~ric13, and in Siercllo\sl' ( . L  
closed r irs?l  wlipri the (1-2 was in thp 
new; T r~re ived tn inscribed sift a t  t h ~  
Si\th 411r11i~d f o n f e r r ~ u e  o n  Miiffrse tiqirs 
for fniuidiris the conference. I'm retiring 
From t h  Poll I 'ihoratories nc\t "Ir)ril 
r i d  !in planriilif.1' to i ~ c ~  ept :in in\ itation 
to '.p~,ricl i f 3 r  thr U n h ~ r ~ i t )  of 
Tokui, and ilso '.pcr~d smnr time as a 
consultant to th( F S. M,ivt 

m0 
Hcnw Inns i n o  i f  t i t ! r i f f  sl'tft < i i  

iintericlerit in tin plant superintend 
$ 1  n f f i c i  , , r  r .  I l , i , i ~ n l o i  I ,c. k ;,[.Ã 

t l i ~  ~ I ~ ( V I I , !  <,  ,K, 8 c j t  r f  , r  ' #  r l e t v ~  

Award for u m ~ i t ~ o n  of wet printiiip 
motion pic tiire film. Our f imih i'- f x 
ploding " In  ritrc "We\c got l id< i i l  

Sacrturiento ( a t  Aeroiet ) 'it the Uni- 
f rÃ§.it of 1 i r t z l r ~ i  t I ,, orLirtrz F r ~ t  I i r l ~ l \  

ter < rIemct in  business arid at  U C 
Riipri~i~lc f vrhprr our f r~~~l i r r i~t r i  cl.iiiqli 
ter is st~icI\iris to heroine :i l:ih technir 
ian ) " 

7931 
Bri&idic I GUM t f i l  Bc r~ i (~ t r~" i  U flub- 

iitrn, MQ 3 ;  l i  $ lu cri ianiei-1 Co ririi 1 1 .  

der of the Air Foitf C':irribii(lse 131 sciirch 

Laboratories in Bedford, Mass He was 
fnrrnerly Commander of the Air Force 
Office of Scientific Research in the Air 
Research and Dex cloprnent Command. 
He is married and has a daughter, Kath- 
erine, 17. 

1932 
Waltrr P â‚¬hmt/~r a partner in the 

l m  Finn of Fulwider, Mattingly & Hunt- 
ley in Los Angeles, died of a heart at- 
tack on December 12 A former JPL em- 
picqre, Walter ,ilso worked at  Decca 
Records in hficldleses, England, for over 
a vear before joining the firm of patent 
attorneys. H e  is survived by his wife, a 
<on, Michael, who is in the Army in 
fapan, a daughter, Judy; and twins, 
r.inc1way and Christina 

1934 
Paul L. Kartzke, MS 35 takes over as 

executive vice president of the Shell Oil 
Company of Canada in Toronto this 
nonth.  t ie  has  heen vice president in 
charge of exploration arid production at  
the Calgary Office The Kartzkes have 
three children: Barbara, who graduated 
from the University of Colorado last 
Tune, and is now studying a t  the Uni- 
versity of Geneva, Paul, a freshman at  
Stanford and Richard a student at  
Ls1wrence\ ille \carlerr~\ in New [ersey 

1942 
Ptrrdin' Ã ˆ I  or Vilnkanfnr~ \ f S  v rites 

ftorn U,irii~.ilnrf Irlclin that h t  i q  mm 
director of th( National A~ror~aiit iwl 
Laborntor! thr re . He \\a'- forrr114v ell 
rc c tor of ti chr~ic~il  d! , ! loprrii tit itrid pro- 
r l  t i c  r i  ' i i  I 11 t l ' i  Mi I try uf 111,- 

1 o t i / i ~ t r ~ (  d on pug6 'Vf 



F M C  0, dn'ince Lr i : ~ u t ~  
located :it San Jose fhliforma 
prrtJ~i(,c.s m ~ , ~ l i i l e  aappoi I ,- qiiip- 
nicnt for military programs in- 
cluding amphibious tracked 
vehicle^ a i d  miadd g i  nund *up- 
port equipment. This fully in- 
tegrattd organization and its 
well equipped facilities provide 
coordinated control of each 
phase of every project from 
design concept through devel- 
opment and production. 

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

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

To acquaint students with the broad scope of career opportunities in FMC's 
diversified activities, we invite you to write for copies of our brochure, "Putting 
Ideas to Work," which graphically presents FMC7s operations and product lines. 

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

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

ACHINERY AND CHE L CORPORAT1 
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We're not looking for a 
direct answer. 

This is just to remind you 
that a good knowledge of 
miniaturization is worth having 
- wherever you go in the 
world of engineering. 

Keeping engineering minds 
well-informed on the latest 
progress in - and with - 
MPB miniature and instrument 
bearings is one of our main 
objectives, MPB bearings are 
made in over 500 types and 
sizes, with O.D.'s from 5/8" 
to 1/10". They are used in 
over 16,000 applications, 
ranging from dental 
handpieces to missile systems. 

Magnificent Miniatures, 
a 16mrn color and sound film, 
pictures Ihe manufacture and 
uses of MPB bearings. The new 
comprehensive MPB catalog 
with basic engineering informa- 
tion, describes the complete 
line and many applications. 
Both ore available to your 
class or group, without charge, 
from Miniature Precision 
Bearings, Inc., 21 Precision 

ersonals a continued 

ffanqe of thr ( T D K  runlent of Indiii. H e  
Ii:is brcn v k e president of tbt Acronant- 
iral Societj of Fridi:~ since 1958 

1943 
William C. Thompsori is now working 

u ith dieital computers at Aiitor~etir's. He 
was formerly with North American Avi- 
ation in Downey. The Thompson'. have 
two daughter<, Margaret 3%, and Shelby 
Lee, J i/2. 

1944 
Walter Filliporw, MS, senior geophysi- 

cist a t  the head office of the Union Oil 
Company in Los Angeles, writes that he 
had a visit with Enrique SiJsaclo, MS '44, 
in Lima, Peru. last year. Enrique is 
teaching at  the University t h e r ~ .  Walter 
spent a couple of months fast siiinrner in 
Australia where he  supervised the start 
of Union Oil's exploration in the Swat  
Basin in Queensland 

Robert AfcAnlis writes that he  and 
his family are now in New [ersey, where 
lie operates out of the general engineer- 
ing headcli~arters of the lohns-Manville 
Company in Vanville Boh t ravel  to the 
various Johns-Manville plants in New 
Jersey and California acting as a con- 
~iiiltarit in iiiclnshinl ventil:~tion and [lust 
control. The McAnIises h a v e t h r e e 
daughters - 12. 10 and 8. 

1945 
Ja ine~  k. Nason died in Los Amigos 

Ho~pi ta l  in Downev on Vovember 21 
of polio. He had gained national recog 
it iori  :I? r f  -iri~rit enp'irif o r  ori t b  r,or!p' 

Beach bridge and the Long Beiirh Free 
way in North Long Beach, by predicting 
1-1-11 itrnoitnt of vt t l ins  within orie-cip'hth 
of in inch He was on his way to gre i t t r  

success as :I construction engineer when 
polio struck fiie bears ago. After somi 
tiiiie in a n  iron l i i r i o -  .ind a i r a r  !if ho>- 
pitdizit ioi~ he r ' a i r ) ~  h o r r ~ ~ .  HP tor! 

tinned working in a specially rigged 
~iheelchair and also painted pit tin c . : c 

hobb! . Hf V ; I ~  nfff red :I u hnl.ir<hir% 
I \  thi Niitior, 1 ' r l i h t  Sditlol r t  r c  n t l i  

Jim is surviivcl t1v his nife :irul two 
11 iucltter-i - ( i t  rithi,~ 7 . i r i ( I  Dt O o r , * h  f< 

1951 
\~ 'ul~!cr~~ar V. Jcftkofrsk~f,  consultant at 

ttie FJlasmadyne Corporation in Santa 
Ana, is in Germany for a year at  the  
Institute of Plasrn:~phy-iic~s in Munich. 

J. P. Nitich, PhD, iq associate director 
of a phytotrori now under coii'itruction 
at  CTif-sur-Yvette, about 15 miles south 
of Paris. The lah is heing built by the 
French counterpart of the National Sci- 
ence Foundation. 'As goor1 followers of 
Cultech s eiainp1.e and lead in tins field," 
writes Jean, ' w e  have patterned the gen- 
eral clispositiort of climatic rooms after 
that in the Earliart Plant Research Lab- 
oratory. We  t i a v ~  added a biochemistry 
labor~itory and :I " s e ~ r r ~ i - ~ h ~  totron" t o  
tlie qtrncture - making this phytotroii 
the largest in the woild. Even though 
the lab may still take some 2 years to 
complete, reware11 work on natiirally- 
occurring plant hormones is already welt 
started, :in(! workrrk from iriouk couil- 
tries are coinirig here. Caltechs pre-and 
post-doctoral research fellow will always 
he especially welcome. 

1956 
J ~ I I I I ( I V  1' (..'hlr(lt~rt MS PllD %, is 

iois 111 t h ~  rwearc h and (lev eloprnent 
r l f  p ir tr i i~nt of Fil c h  ('h+rrii( t l ?  r ~ f  C '11- 
I i : sul^icli.ln of S, B. Penick aucl 
C o  in [oronto Thr Gordon', havr a 
on f t~ r i~ tnp l i f~ r ,  horn 1 I t " lcvcli~ 

Riirnn Jahnvon, li i~ (>it> engineer of 
( inrtrit ( 111f p r ,  1 1  t 1 ,  v , , ~ ~  -. 

bong1 31/2 ~ r i r l  "Â¥I 11 I \ a  

Rinirr~irid Crilfich 1, ritei lhat ; fter 
T ^tin- rrn R r *  i t 1  phj  t l i t  wife itiid 
1 I i (1 I r  I" r l  t I ,  , l Ã  1~ i Ã  Ir47>1 Ã£, 

I 11 I I'd I . laorii I n  \ mi  I I  [ ( l f i f l  

I rci-pik~rl ins PliD. Since then vfe have 
b e ~ i i  li\iniT in O > f ( i r ~ l ,  Ft!';lnirl, v t ~ r r p  

f fiiivc b t  en doing rf st irctt d t  tlie 
Clarenrlon Laboratory on an NSF fellow- 
hip Our ~ ( o n r l  rhikl w.15 hnrn liere- 

a girl, Deborah H'itli tile roneviaf of mv 
N S F  grant v.e f \p< c t to he here et 
another I ear " 



Ability of energy to do work? 

conversion is our 

A mathematical convenience? 

Gibbs' Free Energy? 

What does it mean in isothermal 
electrochemistry? 

The concept of ener 
in all its ramifications is becoming 
ever more important to Allison's 
energy conversion mission. 

Current projects involving this con- 
cept include electrochemical con- 
version systems (for satellites, space 
sys tems,  a n d  perhaps even your 
future automobile), heat regenerator 
systems and photolysis regenerators. 

In  our inquiries we rely not only on 
our own resources but also on the 
talents of General Motors Corpora- 
tion, its Divisions, and other organi- 
zations and individuals. By applying 
this systems engineering concept to 
new research projects we increase the 
effectiveness with which we accom- 
plish our mission-exploring t h e  
needs of advanced propulsion and. 
weapons systems. 

Division of General Motors, Indianapolis. Indiana 



Hamilton Standard's research activity on the electron 
beam process has created a fascinating new realm of 
scientific exploration, and in some instances, unexplained 
phenomena. For example, through experimentation sci- 
entists have observed that a 100,000-volt electron beam 
has found its way through a one-half inch stainless steel 
plate. Research on other phases of the process include 
studies on such interrelated areas as applications in 
thin-film technology, joining metals to non-metals, crys- 
tal-growing processes . . . studies in electron ballistics . . . 
high-vol tage generation involving dielectric materials . . . 
obtaining and measuring ultra-high vacua. There are 
a variety of problems to be solved by Ph.D.'s in Physics 
or Electrical Engineering . . . and they will find these 
assignments challenging and rewarding. Facilities will 
include a complete Research Laboratory under the 
direction of Dr. Charles F. Squire, formerly Professor 
of Physics and Director of Research a t  Rice University, 
Houston, Texas. 

By controlling the electron beam with an electro 
optical lens and a deflector system it is possible to perform 
milling, drilling and welding operations on any known 
material. lntrica te configurations and close tolerances 
heretofore irn possible have been achieved with this 
process. For example, complex slots or shapes with 
over-all dimensions of only a few thousandths of sn 
inch or hole? as small as 25 microns in diameter can be 
produced in such materials as tungsten, carboloy and 
quartz. The one-pass weld (shown lower right) was made 
in 0.100 thick stainlew steel No filler metal was added. 

A full complement of scientific and engineering skills is 
being applied in electron beam activity just as it is 
through Hamilton. Star?d::rd3s varied prodiirt picture. The 
Company is today a dynamic force in many fields of in- 
terest . . . rr'is!:ile and space systerris, solar generation, life 
support systems for space vehicles groiind support equip- 
r e n t  aircraft engine r-ontrols starters and envkon- 
menial c:onditioning systems. 

DETAIL YOUP CfLREER REQUIREMENTS to the 
Hamilton Standard grs-durilii school ir~ires[=rit.i- 
tive . . . then visit our facilities and meet scientists 
working on t he  Electron Beam process For further 
information, reply to Mr. R. J.  Harding. 

P 
C O N N E C T I C U T  
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ALUMNI  EVENTS 

March 1 'inrmal Dinner Dane- 

May 6 'inrnial Seminar 

June 7 4rimj.11 M e ~ t i n s  

ATHLETIC SCHPIDULE 

January 20 
Calterh .it Occidental 

January 24 
Whittier at Caltech 

January 27 
Caltecli at f :>Verne 

January 28 
Caltcch at Upland College 

January 31 
U C  Riverside at Caltecti 

February 4 
Pornoria at  Chlter l i  

February 7 
Cal Western at Cal t td i  

February 10 
Claremont-Harvey Mnckl at  
Caltect1 

FRIDAY EVENING 
DEMONSTRATION 

LECTURES 

Lecture H a l l  201 Bride? 7 3 0  p rn 

Februars 10 
Blood and Heredity 
-R:iy  Owen 

E'awdma s oldest and most 
complete publication house , . 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECRETARY 
Ralph /I. lones,  38 Dornld  S Clark, 29 
VICE-PRESIDENT TREASURER 
Hall-y B Dickin'son, 36 J'-hn R F e e ,  51 

BOARD OF DIRECTORS 
R^art 1  PIT;^, 38 o h n  D '5 i 5 3  
Franklin G ~aivfor ' " !  70 V i l l i a r ~  L Ho'lada> 24 
Fred=vi-l- W D p ~ r y  J r  50 F o ~ ~ - r - l  B b V ! .  I "  

Cla id r  B K o l t ~  3 7  

I CHAPTER OFFICERS 
NEW YORK CHAPTER 
President H a r r y  I. Moore,  4 8  

? M r ' ~ ~ p c r a t i o r ~ ,  530 Mxd1;on ^ i tn!Je 
Vice-President far-is C T o m  (and 5â€ 

WASHINGTON. D.C. CHAPTER 
President Frank H Shi-lion, 49 

15 rrrvd Fof-c" Special  'Veipons Project 
Secretary-Treasurer R n h a r d  G King, '41 

Appli^d Fl-'y^ics Labor'atory Johnc HopHn1; University 
S 1 - r i - Hnr r !  i n 4  

$ A N  FRANCISCO CHAPTER 

Prfndent lame , W U u n h a f  ?9 
Div , rn of Small (,-aft Harbors Stati of Cal i fxnia ,  

Pept of 1Â¥Jabur~ Reso~lrc'?s 
Vice Preridrrt E ~ g ' n + ~  W B-l t i  r ,  45 

Aerolet (Jensral Corparit i?n 
~*cr&tgrry-Treasurer C Don'ild Mri rner  J r  , 46 

State of Ca11fo'~ua Dept of N d u r a l  Wcrf-*-~ Resource's 
Mes tings Uni 'er i t y  Club 1319 K Street 

Lurlch~ori  first Friday of each month 
V!-itmq' alumni ^orriially invitfd- no reservation 

Clisdrman Maurice B Boss, 24 
3040 IJdal S reel 

Sf-cr~tary Fra- lz  [ bore 115 
Conv?ir 

Program Chairman Hc-r-nar S Enqlnn+?r, iQ 
11 S M 7  v y  El "Ironies LabqriTtory 
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THE engineer working in elec- which you can set your sights 
tronics finds photography one of where photography does not play 
his most valuable tools. For ex- a part in simplifying work and  
ample, he uses camera and film routine. It  saves time and costs 
to capture and study the fleeting in research, on the production 
transient on the oscilloscope face. line, in the engineering and sales - - 

department, in the office. 
X-rays and film provide him 

with a check on the internal in- So in  whatever you plan to 
tegrity of sealed components. do, take full advantage of all the 
Even intricate circuits can be ways photography can help. 
printed and miniaturized by 
photographic methods. CAREERS WITH KODAK: 

With photography and photo- 
There's hardly a field on graphic processes becoming in- 

A N  K O D A K  CO 
Rochester 4, N. Y.  

creasingly important in the business 
and industry of tomorrow, there 
are new and challenging oppor- 
tunities at Kodak in research, en- 
gineering, electronics, design, sales, 
and production. 

If you are looking for such an 
interesting opportunity, write for in- 
formation about careers with Kodak. 

Address: Business and Technical 
Personnel Department, 
Eastman Kodak Company. 
Rochester 4, N.Y. 



O n e  o f  a s e r i e s  I 

. Why does your company have train- 

ing programs, Mr. Abbott? 

A. Tomorrow's many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training programs provide 
graduates with the blocks of broad ex- 
perience on which later success in a 
specialization can he built. 

Furthermore, cpreer opportunities and 
interests are brought into sharp focus 
after intensive working exposure'! t o  
~evera l  fields General Electric t h e n  gains 
the valiinble coritribution~ of men who 
have rnadt, e:-rlj. well-considered deci- 
sions on career goal^ and who are con- 
f idi ritlv \$ o t H r i ~  tnv. err1 t h r v  nhjertiveq. 

Q. What kinds of technical training pro- 

grams does your company conduct? 

A. General Electric conducts a number 
of treining progrnmq The G-E programs 
v-hich : t t r : ~ t  t h e  gre:lt rn; jority nf 
enginwring griidurtes are Engineering 
 rid Sck-nce Manufacturing, pnd Tech- 
nical Marketing. 

0. How long doe": Hie Engineering and 

Science Program lo';!'? 

rr~porl~ihl!= work ~'sigrirnpnts at  one or 
more of 61 different plnnt Inc*atinris 

Some gradu: tea elect to t:-ke the Ad- 
v~incecl Engineering Program supple- 
rnt=nting their ivork ;-:sierirnents ~ ~ 4 t h  
ch~llenging Companv coriclurt~rl s t ~ ~ d v  
cwrc:ec  v hirh rover the sppl ic~t ion of 
erigirittring ~fit'nct, :in11 rrirthptns'tir"!,o 
iridna-tri 1 problems. I f  th t  Prrigr, in riiern- 
I "  r h ,  t% n : t i ,  I., tic, 1 t i ~ i i l  coupled v it!] .̂ 

di c p  it)Uri-ct in rr~, them. lie' , rid p t i y - i r ~ ~  
he m: y rotiti.r~ue thrruigh r st-crmrl : nd 

third year of the Advanced Engineering 
Program. 

Then there is the t w o - y e ~ r  Creative 
Engineering Program for those graduates 
who have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enable" man to eirn his Master's 
cltgree within three or four semesters a t  
selected colleges arid universities. The 
Company pays for his tuition and books, 
and his work schedule allows him to earn 
75 percent of full qnlary while he is going 
to school. This program i s  similar to a 
research assi'-tentship a t  a college or 
university. 

Just how wil l  the Manufacturing 

Training Program help prepare me for 

a career in manufacturing? 

A. T h e  th ree-year  Manufac tur ing  
Progrim consists of three orientption 
assignments  and three development  
assignments in the areas of rn?nufactnrir~g 
engineering quality control, mrterials 
rnan:~griTii n t ,  p lant  e r i f r ineer in~  rnd  
rn~rn l fac t~~r ing  operations. Thes t  :>-ssign- 
ments p r o ~ i d e  you with broad, fund?- 
rni~ntal rn~niifacturir~? knowlrdse nnrl 
vi th  peri ~l i r~ed l ~ n c w l c d g ~ ~  in vrnir 
pnrtirill2r f i s  1~1 of intvr~=ct 

The pr,ir'tir>l on-the job pxprrii nce 
off~red 11" this rrltf tion: 1 proar' rn is 13i1p- 
pl~~rner~terl by rr rtirirl* tinn in rri* r i l l -  

f.vturir~i; ~turlir': r * r r r i c i i I ~ i r i i  rrn i '% 
all phases of manufnctiiring. 

hat kind of  training would I get 

on your Technical arkeking Program? 

A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want t o  use their erigineering knowl- 

edge in dealing with customers. After 
completing orientation assignments in 
engineering, manufacturing, and market- 
ing, the Program member may specialize 
in one of the four marketing areas: appli- 
option engineering, headquarters market- 
ing, sales engineering, or installation and 
service engineering 

In addition to  on-the-job assignments, 
related courses of study help the Program 
member prepare for early assumption of 
major responsibility. 

Q. How can I decide which training 

program I would like best, Mr. Abbott? 

A. Well, selecting 2 training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, 2nd now you are 
focusing your interests only a little more 
sharply The t>e:>uty of training programs 
is that  they e r i~b le  you to keep your 
career selection relatively broad until you 
have ewrnined a t  first hand a number of 
specializations. 

Furtherrnrrr, transfers from one Gen- 
eral Electric training prc~gr;irn to  :jriother 
are possible for the Program member 
~ ' h w  interest? c1e:xrJy develop in one 
of the other fiplrlq. 

i". f r ~ ; u ~ r u i  f b  t f n ' c  f w r n  j o r  tfw 

! -eft  r - f ? f ~ r t ,  fifac^rn^nt. fmrH pro- 
( ' ~ ~ - . ~ i i ~ ~ r t r i i '  (!< w f t~prut-n f t 'Ã§  + ng i -  

f f ^ d ~ t U h d  4 W P W  P!UF!- 

u n i r c  r f f i  f a i f  fin" t' ~t i+i ip~~r iy ' .s  rrcir'n- 
inff f i f i t s i  a F P I  % , f r  tcclirri 'f nl  eraffn- 
flfpsÃ 7t.r f f c  Co . ih f~ci f t  r i 1  Sec- 


