


ONE PLACE WHERE 

YOU CAN'T FORECAST 

THE WEATHER 

I. W h e n  the U. S. first began to ship air- 
craft engines all overtheworld,the"weather" 
inside those engines was a big problem. It 
was completely unpredictable. Condensa- 
tion was apt to form at  any time. And when 
it did, engines rusted. 
Immediately a request went out for a pre- 
ventive that would stop rust and also 

neutralize acids caused by fuel residues left 
over from test runs. They got what they 
wanted.UnionOil Company came up with a 
product called Stop Rust B that can deliver 
a motor in "factory-perfect" condition to 
Africa,Salamaua,or the Aleutians. It m e e t s  
specif ications A N - V V - C - S ~ ~  a and is used in 
large quantities by the armed forces today. 

2. S t o p  Rus t  B contains special compounds 
diluted with a top-notch lubricating oil. It  is a 
preferential wetting agent that covers and 
protects metal surfaces completely. It won't 
drain off for months. It stays put as long as the 
engine is idle, neutralizes acids, keeps water 
away from metal surfaces. It effectively prevents 
rust and corrosion! 

30 Stop Rust B has another important feature. 40 So if y o u  ship aircraft engines or other equip- 
It  leaves no harmful residue when engines are  ment that requires internal protection against rust 
put back into service. No flushing is necessary. and corrosion, get in touch with UnionOil Company 
The residue actually improves the lubricating of California by phone, wire, or letter. Stop Rust B 
oil-gives it  a "break-in" quality. can be supplied in 53-gallon barrels or bulk. 

UNION OIL 
COMPANY 

O F  CALIFORNIA  
i o s  Angeies 

Portland. Seattle - Honolulu 
Son Francisco New York 

Janeau + Balboa Vancouver 
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MEGOHM 
BRIDGE 

Leakage Resistance 

I 
Test Set 

Series MB 

The old-fashioned insulation test set, with its slow 

operation and. questionable accuracy, i? now a n  

instrument of the past. The Megohm Bridge is the 

most rapid device for routine insulation tests which 

still retains the inherent accuracy of the Wheatstone 

bridge. Laboratory workers will find the Megohm 

Bridge accurate yet simple to operate, compact and 

portable. Production and  service engineers will 

find the Megohrn Bridge essential for production 

or routine tests, although built to exacting labora- 

tory r e q ~ i i r e ~ e n t s  

I Fo- csirlicaiion? specifications and 
"lascription o: uses of tho Meaobm 
Bridge, write 1 

- C O M P A N Y -  

I 20th & Figueroa Sfs. 
PRospect 7271 Los Angeles 

-- I 
I 401 W. Jackson St. 

3-7273 Phoenix. Ariz. - I 
2312 Second Ave. 1 Main 4620 Seattle, Wash. 1 

DR. MacMINN AUTHORS NEW BOOK 

0 NE of ihc m i s t  impressive works of dalffornia hi" 
torical pre~ervaliori of  the last deradc i- prwcnted in 

2% volume entitled "The Theater of the (Ãˆokler Era in 
C a l i f o r n i a  Ã hirh i n d i c a t ~ -  ( e a r s  of painstaking researrli 
on the part of the author. Dr .  George R. MacMinn. pro- 
fessor of English at  (California Institute of Technology. 

This  book is not only fascinating for the theater en-  
t h u s i a ~ t :  it is invaluable to am student of C,ilifornia 
history. revealing a? it does that the argonaut" of the gold 
rush were not entirely uncouth grubbers foi wealth. a- 
~0 often pictured. hut that many of them hroiight along 
definite inc l ina t ion~  touard  culture. Dr. MacMinn ha? 
\+isel> humanized his account into a readable storv I\ hi& 
shows how eager the fortv-niner $+a- fo r  enlertairimerit. 

1'- he points out, t t~rougti a l l  the rapid changes i n  
El Dorado. ~ o l i t i c a l .  financial. social and cultural. the 
theater uac generally looked upon a s  a prime nere-^itt 
even i n  the remote gold camps, though naturally the 
gaudier exhibitions were offered in the tent-and-shark 
cities. In the gold regions of the central part of the qtate. 
the advent of genuinely meritorious theatrical entertain- 
ment Followed close upon the arrival of the gold seekers. 
The theater-miricltd pioneers built playhouses in San 
Francisco and Sacramento before the end of 1819. There 
were circuse" and  an early equivalent of burlesque, hill 
the outstanding novelty about  earl1 theater days of Cali- 
fornia  was t h e  addiction the largely masculine popula- 
tion displayed for Shakespeare. 

Dr. MacMinr1.s careful l j  documented work is en 
hariced by the fine i l ln~trat ions.  many of them reproduced 
from rare originals in the Henry E. Huntington Library. 

"THE AMAZING PETROLEUM 
INDUSTRY" 

A' excellent honk for  the non-technical reader. in -  
tended to givr a brief popular  outline of the rnanu- 

farturin";)rocesses employed in the petroleum industry, 
\\a'- published recently hy the Reinhold Publishing Cor 
poration./- The hook. T h e  Atnazii~gl'etroleum 1 n d u ~ -  
try." tva? written by Vladimir Kalirhevsky. n h o  received 
his R.S. degree froin Cnlifortiia Institute of ' ~ ~ ~ c t i n o l o g ~  
in chemical engineering in 1924. \ny reader of the hook 
will find that his know ledge of t h e  mariiifarturin";pro- 
cesses employed in the  "iriakiiigoof oil'" w i l l  tie s r e a i h  
increased. 

Mr. Kalichev~ky lias had a color1 u l  career. He wa1- 
born in the rity of Tifli". in tlie Ku~siar i  Caucasus. :incl 
when he was 15 years old he became a m~snlier  of the 
Corps of Pages of the Russian Emperor and Ernprecs. 
For outstanding sr-holars!iip, his narrlc \va- in-'cribeiI o n  
the marhle plate of i h e  Corpc. HP received military 
training a t  the Rn'-siari W a r  C.o1le"; and qubsequently 
became a lecturer o n  l ad ies  and s u n  ey i n g a t  tlie Panlo\"- 
koe Military Gollrge. During Wnrld War r and tht 
Siberian Civil War he s e r ~ e r l  in t h e  Imperial Russian 
Guards. rising from suli-lieutenant to captain. He wa- 
assistant military attache i n  Denmark ariri V>J- a n  of 
fleer uith the Roja l  Rumariian Mission in Sideria and 
in Japan. Following s e n i c e  <T- manager of thi 
topographical department of a mining organizaiion in 
Japan. he came lo tlie ['i~iterl States in 19'21 and  con- 
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Research Under Bureaucratic Control itvlinical peri-or~nel. '1'111s particulai i i i i i t t i  I nl tins ' i t -  

A bijf \!da j l l t iOd~~t!d irk C ( l l l e r ~ ~ -  thdt ?IllJuld be 
o i  uiterest to ;.cientists cind engineer=. 'J In- Kilpoic  
Bill IS. 702) is entitled "A bill to nio1)ilize t l ~ c  

5cit>iitihc and technical resources of the Nation. to  es- 
tablish d Ã  Office of Scientific arid Technkdl  MoLiliz'i . . 
tion. and f o r  other purpose*. Tliis bill ~ n d )  gain l i e ~ d -  
\ id)  undci tlie guise of \ jar  Iegis l~t ion.  but actudlly it 
intend? to continue in effect i n  peacetime. An anal>si!- 
of the  loill ma) be  found in the August 6 issin' of tlie 
magazine. "Science.*' 

The  act is intended to eliminate delay and ineffectiie- 
ness in  meeting urgent scientific and technical j-irohlcni:- 
and t o  correlate and more effective1 y utilize the ^v ork 
of scientific personnel. The  Office of Scientific aiid 'I'erli- 
nical Mobilization is by this act to have power to estali- 
lisli rules and regulaiions coiicerriiiigrresearch aiid dc. 
velopn~ent I)! any agency or  estaf)lisl~nieiit wllich 111- 

eludes government. educational, private o r  industrial 
efforts. Tlie coiitrollirig board is  to consist of six mem- 
i e r s  and a n  administrator appointed by the Prcsidei i~.  
On this hoard there is  to  lie a represeiitativc of iii(1iist1,). 
agriculture. labor, the c o n s u r i i i i ~ ~ ) u b l i c ,  am1 t i io  ineni- 
hers who a re  scientists o r  technologists. A scientist or 
tecliiiologi.--t is  defined i n  this act as  an indi \ idual  \\11o 
lias had n o  less than a n  aggregate of six niontlii- ti'iiin- 
i n p o r  employment in any scientific o r  techiiical voca- 
tion. 'Klie rules and rej.iulations prescribed by this l.ioar<l 
are  to have the force and effect of law of Congrc:s. If 
such a n  organization were to be  set up  it would greatly 
ruiifusc llit: uork  of the hatioiial Researcli C o ~ ~ n c i l .  a n  
tigericy of tlie National A~:aiJeni) of Science \\!iicli h a s  
e*tahlislied by the governn~ent  as  a n  advisory 91'oiip O I I  

rei-eardi iriatters of iniportance to the Lnitecl States. , \ I  
the present time tlic National IScsearcli Council is clusel) 
allied nith tlie Oflice of Sdciitific R e ~ e < i r < ~ l i  cimi I h -  
\ elopment. 

Many technical urganizations alrcad) liin u oicrtl 
their oppositioii to eriartnicnt of ail) bill of t l i i ~  rliarar- 
tcr. Tlii-. measure is a fu r t ln~r  indication of the tendenc) 
to vebl inore right- in  politiral bodies. During \tai'lii~u!. 
~ e r s o n a l  libertie.. JIIIISI he  racritict,il, but \ \ < '  I I I I I ; . ~  1)e 
certain tliat such vtai\(!r of liberty is not ~ ~ e r i ~ i i i i ~ e i i t .  

While these pages shoiild not tie dfc\i)lt!(l to  poliiir.il 
discusi-ion, they i*.ill lie used to hrin'; iinportaiit facts 
to llie atleiilioti 01' o u r  reacjtirs uiicn tin: :uI)jt!ct affects 
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Another Lesson from History 
By ROBERT A. MILLIKAN 

M embers of the meteorological branch of the fight- 
ingfcorces of the United State': 
Yesterday \ou  were i-tudenti- of rneteot ology in 

a n  American iiniversity o r  technical school. You a r e  to- 
day officers in the armwi forces of the Ignited States. In 
spite of that metamorphosis you have in n o  way altered 
s o u r  fundamental character as  citizens of the Ignited 
States. a s  voters on evwy fundamental issue that comes 
before a free country for  derision by its citizens, at 
least 51 per rent of whom must he tlionghful. intelliperit 
voters if the American way of life is to  survive. 

It is not. then. as  university students and not a s  Arm) 
o r  Navy officers that I address you today. T h e  mornen- 
tons significance of event-' now transpiring makes dis- 
tinctions of that sort unimportant. I wish. rather. to ad-  
drew vou in your character of most supreme importance 
-that of citizens of this great republic in the greatest 
crisis in i t d ~ i s t o r y .  

To understand is hat is invoked in that crisis. I wi4i 
to direct your attention. first. to the words of one of the 
most penetrating political historians and philovyilierq 
of all  time. a Frenchman, Montesquieu, who wrote in 
174.8, I o n g t ) e f o r e  our  American republic had been 
dreamed of, these pregnant words, which point out his 
conclusior~ a s  to the  only way in which free representa- 
tive government may he  maintained. 

' I f  a republic is <mall i t  is de-troyed by a foreign power: 
if it i c  large. it  destroy" itself by an inner  tice. So i t  is very 
likely that men would have hcen forced to live always under 
the riilr of one man had they not imagined a fon~titiition 
~ h i c h  (ornbinec the achantagr- of a rrpnbliran gfuernment 
and the external forte of a monarchy. I mean a federal r < -  
public. Vade up of ~niall iepublk- it enjoys the high politi- 
ral quality of each fsuch crnal! iepub1ic I and toward other 
power- it ha', hv l i r t i l~  of a federation all the advantage< o f  
rnonarc hick " 
Let me rephrase those principles a s  they now apply 

to the great republic of the [Initecl States. The p r i n c i p l ~ ~  
of the federation of small republics was introduced by 
our  foundingfathers .  and the federal pvcrn inen t  of the 
United States n a s  created. primaril> to g i i e  us the 
strength to defend nurselies against external aggrvsion.  
File principle of state's rights and local self goovern- 
rnent isas introduced to educatp our  citizens in self so\- 

(arnment and to enable each small community, ushen 
tlie cancer of political corruption gets started. to  f i l l  

it out in the place in which it appears  throiigh the agetic! 
of the local communitv which is c loqe~t  to  it a n d  suffers 
immediately from it. and thus to prevent that rnaligriaut 
disease from spreading throughout the whole country. 

Today these two menaces to  the life of our  great 
repuhlic. the "'external foe" and the "'internal vier.-- 
a r e  threatetling 11s a t  the Kame t ime more rtienariiiylv 
than ihcy haove exer done in our history. I,i-.ti-n to the 
recent voice of a distinguished C o n ~ e s s r n a n  from T e x : ~ ~  
Ffattori Surririer~: 

"Our whole political Â¥-y<tcr i -  ha-sed (on l h ?  prin(iplr 
of local vlf-gr~bernrnent. But two forces ha te  liet~n ( I~ - t ro \  
i n?  thip principle. Our is the demancl of the pfopir for the 
Federal gwt'rnment to intervene i t i   problem^ of ~ i ~ , r v  coin- 
m u n i t y  and  every cliiv. The other is the wcr-growing pral tirv 
of pussing s i l l  these problems on to the govrrnmcrit i n  Vii-11- 
inetnn. The la-t war gas<' this a hig push. TIIC postwiir di+ 
location hurried i t .  The Ore21 Dcprt-aion rai-ell i~ to av:i. 

Lnc hc proportion'-. 'I he pn -ent nar I -  (ompi* tirig the joli. 
Eser> tov,n and State, elpry trade ti-wci~tirir~ anti triid~ 
i n i o n ,  everv daq- and group of c11 -pfbiat< inindrity hring- it. 
problernc to Washmgtnn. \nil %it-hinaton j~ altirllt arrrpt- 
ling that re-pon-itoilit^." 
At this hour fortunately the prosprct that V ~ C  shall 

not be destroyed by a foreiyn foe is hriqllitetiit~g, Hut is 
our  great republic. then. to he destroyed after the b a r  
hv its internal vire? That  clenend1- if Vioritescmieii t tas 
right. upon hoiv you and f vote after the war in the pre- 
seriation of local ?elf groveriirnent. 

But what concrete evidence have v\r that M'oritf-s11iiie11 
was right? I quoted his lines. not to hold him up  EIS ii 

superman. Indeed, if hi< spirit  is here in in\ i~i lole  form 
in this coliseum today, as  it may ivell tie. 1 can see liiin 
entering a protest a t  the importance I h;nr apparently 
been dttaching to his statement of otic of the "reatest 
truths of human llistor!. I think I hear him sa t  : 

"Pray. d o  not believe that I nould for a moment a i -  
rogate to myself the authorship of the idea< hf-hind ~ l i o w  
lines of mine. The word' chosen may imicvcl be mine. 
but the ideas represent the sum and substance. tlir dis- 
tilled essence, of both the thinking and  the experience 
of mankind i n  its age-long strnggle to eliminate the 
despot--the totalitarian state-and to achieve free, stable. 
representative government on earth. I'raj. do not fo r  11 

moment assume, f o r  example, that ttlo-sr extraordinary 
men who devised your constitution got the idea" tliat 
underlie it f rom me. 'I'liey wore all. o n  their own :I(- 

count, profound students of tlie tie';! thought and ex- 
perience of mankind. Tha t  is ~ v h e r e  those ideas came 
from. We al l  drank from the same fountain of historv. 
That i s  why they. on their o i \n  arcnunt. came to (lesise 
a federation of small republics. ticow r~urnhcrine 18. 
and reserved to thrse and  their constitiierit local ( o m -  
munitie-i all powers riot specific'allj delegated i o  tlie 
central povernrnent which w i i ~  to exist. aq they rlearly 
planned it. primarily fo r  defending these lfriited States 
a g a i n ~ t  external apgresqion-federal governmetit d i i d t  
was not designed to encroach in peace upon tlir p o Ã § e i  
of the states or of theit constituent cornmi~riitie-.. If now 
the 150 years of history which you have had in develop- 
ing. on the sound Oacis of those ideas. the l i i~hei- t  ~ t i i i i -  

(lard of living for  the corninon man  that tias en- r  ex i s t~r l  
anyw here in history. if that i s  not en on$^ to r q ~ a t ~ l i - h  
their valiclity. then g i ~ c  the credit for  these ideas not to  
me, but to the parallel history of the oldeqt. and un- 
questionable the moat ~iiccessfiil pcopie i t ~  the c \c r r iw 
of parliamentat-> governtrierit. the Britiqlt Coinrrionuenltli 
of Nations, For Britain has guiiided the printiple of  
local self gcove'rrimcnt throughout the lacl l~uti(lre[l veal s 
more jealously than ha" the Vnited States. and it has  
also kepi itself much freer in that period from political 
corruption than has the United States. F'rohabl~ the 
greatest political document of all history is the Statute of 
Westminster of 1931 which created the Rriti'-11 Common- 
wealth of Nation*. uliose cor~stituent parts are  f ~ d t ~ r i i t e d  
practically onl \  for  on^ purpose-a defense againct a 
common for. hut nhich a r c  otIien\i<e a norlrl encircling 
group of completely independent cornmuriitii~~. No- 
where in histor? has  the principle of local self govern- 

I Confirmed on f'ngr 21 1 
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N ILOrS. peacetime pi~~cluet ulncli bas  read} tor 
mi l i t a~ )  $ m i c e  when the need iiiorc. i;- an illu-- 
(ration of %hat cctn be acconiplished 1)) coordinc+- 

tion uf scientific iesearrh. engineering skill and indusiiial 
imagination. The specific product v~ds the result of ~ t i i  

expanded program of fundamental research in clieini~try 
u hich 14 ds instituted b y  the Un Poiit Company in 1928. 

The original aim ^a: to fill tome of tlie gaps in tlie 
k n o ~ l e d g c  uf important chemical processe- am1 to ex- 
plore new fields in this division of s c i e n c ~ l e t  the result? 
be what they ma\ .  As head of a grou1.i to engage in t l ~ i ~  
t jpe  oi research. thr late Wallace H. Carothers, a clicni- 
istry teacher at Harvard Unheri-it). bar  chosen. He 
wa3 surrounded h j  a small team of well-trained orgdiik 
r11eniist:- and was encouraped to work on pinlile111:- of 
Ills own selection. He i-hose the subject of p o b m e r i ~ a  
tion. the process 131 which sniall molecules of a cheniic~l 
unite to form larger molecules will] new and diffeient 
plijrical propertier. This is a process found fieÃ§i~f~rit l  
in nature: for example, in tlie formation oi IIIbhcf, tlic 
muscle of men dnd animals. certain otliei proteiii;- suJ i  
iis ra:cin of milk, and eclluloee. the building ~iialeiid] 
oi the jilai~t kingdom. 

Dr. (Ian~tlier;. war particularlj in~erested J I I  long-rliuiin 
pol?incrb. One oi the hrsi piactiral re~ult: to ro~iie out 
of the :-tudit,s ijf his group was neoprene. tlie s } n t l i t ~ l i i  

rnbl~ci-like nidteridl 1 1 0 ~  ~erfurni ing ~ i t a l  ~ i t ek ; -  in mili 
tar! equipment ciiid production niachi~u~r) . Tiits I C -  

sthdicliea of the latc Fatliei Juliii: A.  Nienw IJIIJ o n  aret)-  
f w  v.erf JII f-t-~enfial i~i~~itr ihii l i i i~i  to the d r ~ t ~ ~ o ~ i n c n t  01 

By 6. L. BUSSARD 

When heated in a molecular still. the arid and cilcoli~l 
combined i o  form polyesters-, having molecular weights 
up to 25.000. Dr. Carother* called these "super- 
polymers." In the spring of 1930, in r emo~ing  one of 
the "superpoljrners" from the still. Dr. Julian \I. Hill. 
one of Dr. Cdrolliers" associates, noted that it could be 
drabn out into a thin strand. like taffj cand). But 
unlike taffy, it was not brittle when it cooled. hi fact 
the cooled strand could be further drawn out to several 
times its original leiigili. This cold-ih a- i n g m a d e  tint 
fiber more transparent and lustrous. and what is niorc 
important, imparted increased strength and daaticitj. 11 
could now be tied in knots wi~liout breaking. 

At this point the course of the Carotliers group. v<hicli 
\\as working under the direction of the chernical depart- 
nient. left the somewhat meandering path of tlieuretic'al 
research for the specific road of practical detelopinent 
This \%as the real beginning. back in 1930. of i~ j lo i i .  
But while tlie I oad to ~ucceseful proihiction ui t l i i ~  55 11 

tlietir product \\a& etraight. it was In no rn t~at i~  iinootli. 
Mail! different cliernica1;- were tried out a1111 f i r i~ l l j  a coin 
bination whiih was- practical and potentiiillj ~ ~ a i l a l ~ l t ~  
in tlie L~ni~ed State:- nab cliosen to] conniit~iciiil i ~ l ' \ r l i ~ f ,  

nient. This \\as d d i p i ~  acid and lit~xcimetl~jlene diarnine. 
Pol j  mer from these rhernica1;- \Ã as called "polj nier 66." 
I.iecau-e tlierr die s-ix ~ J I  Lon  toi ins pjcli in thc d i~ini in  
and the ddipic dcid. 
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AT LEFT: Original casting wheel, part of the equipment constructed in 1937 to  make some of the first nylon. 
This original wheel (made over from an engine flywheel) is still operating. Extruded in molten form onto the 
wheel, a segment of which is seen a t  the left, the nylon solidifies into a plastic ribbon and is then carried up 
over the small take-off wheel and between air Jets in the "blower offer," which dry it. The ribbon is then 
chopped into flake, which is in turn spun into yarn. 
holes in this spinneret are extruded filaments of nylon. 
nylon yarn. 

cess- improvement \\a? cicclainied as proiidl) a; a 1)al))- 
li~frt * tep~.  ID March, 1937. 50 Latches Here run J I I ~  

86 hours oS continuous spinninpwere ~ ( w l i e d .  Jn Apijl 
the first experimental stuckings were knit from the new 
yarn, which &till was known o1il~ as '"libei 66." 

The Seafurd. I)t,Idi< drcv. 115 Jon plant ddrted pi U ~ U I  ti011 
in Dereitil)~r, 1939; \t onicn's 11) Ion lio?i('r) 111d& f~ OJII 

n~l i i i i  piodnced in the pilot plant ^a!- put o n  trial puhli, 
-die JII V~il~~iMigtoii. Delaware. j j i  Uctobei. l fJ.40: \'id!- 

made dtailiihle in all ritie: in tlie C O I I I I U ~  on NIaj J5 
1940. tind iininediatel~ h a n i t -  a ?II< ibe;-:-. 4 j~j)i-oxi tnaiel) 
O4.0O0.000 j)dil-. ol t i )  Ion lio'e H t , iv -old during tin> 
first ! edf. f$ 1 1 1 ~  ('ID?c 1941 t'II(il~g11 11) 1 1 ~ ~ 1  }a10 
had been i-liipped t i i  make a p j ~ i t ~ ~ ~ i n i a t e l j  175.000.000 
pairs. l\) l t ~ n  A a? a i ~ o  u-ied foi ~ o i n e i i ' ~  uiidt~l pal rni'ri~; 
girdles. a n d  a l o \ c ~ .  <md uecktit,Ãˆ (1:-lilitics a d  Irdtjeri. 
football pant?. tenilia rar'kel -triti+. hiti.-h i)ridlv?. ~ u r g i -  
cal suture'. and o~liei article-. 

AT RIGHT: The birth of nylon filaments. From tiny 
Filaments shown here will be wound together to form 

laboratory and trio n-y Ion plant? niaj be \ie\\ed. 
Production actual!) starts. however. at the 1111 Poiti 

Coinpanj's ammonia department plant in West kirginia. 
\\ here higli-pressure 2) ntheeis concerts coke o\cn gases 
and coal tar fraction? into adipic acid and hexamethylenc 
dian~ine. One of tlie intermedidte cliemicals used is dm- 
~nonia. \t liicli ir also made i)) high-pressure synthesis. 
r 3 Ilie elements eiiteiiug into tlie~c (~ompouiid? iire rdibon 
 from coal). nitrogen and oxygen (from air)  and hydro- 
pen and oxygen ifro~ii  uatrr .) .  .Hence the j)op.i]in rhar- 
c3cteri7atio~~ of inlon as a product of coal. air and water. 

At the NW-t Virginia plant the adipic acid and diamim, 
solution? are run together, i n  inedsured amount. into a 
atairilesn steel kettle. A reaction takes place and tlie t\io 
chemicals combine to form rijloii salt. the scientific 
name of which is lie-'iianiethylene-diammoriiuni-adipate. 

I t  is i n  the autocIa\e that tlit: po1)ii~eri~dtit)ii or link 
ing togctlier of small molecules into giant ones takes 
place. The nyioii salt J J I  suJutio~i is ioi~izcd a d  !hi> Jia 
mine and dibasic acid parts are disrociated. Earli nt 
there part? J I I ~ J  lie considered as a i-liort chain \\it11 a 
hook at t'ill~c-r tild. ljiider the h i t i~ i t :n(~ of licat the 
liooks unite: \\it11 each other First a diainiiii: unit hook? 



the new molecule. Again a diamine and an acid hook 
unite, with the formation of a longer molecule. Thi- 
linking up continues until extremely long moleculai 
chains or polymers are formed. This particular variety 
of polymer, containing many arnide groups, is known as 
a polyamide. 

Theoretically this polymerization might continue until 
chains of infinite length Mere formed. However, the 
desired consistency can be obtained by caiefully ran- 
trolling the temperature and the duration of the process 
and by the introduction a1 tlie proper moment of a 
chemical, "a stablizer." which closes the "hooks" at  
the ends of the molecules and prevents further linkages. 

When polyn~erization has been completed a 'lot in 
tlie bottom of the autoclave is opened and the viscous 
material is allowed to f l o t t  out on the surface ol d Lioaii. 
slowly-revolving wheel. termed a casting wheel i illus- 
trated]. A shower of water causes the polymer to harden 
into a translucent. milky-white rihhon. Two ION;. of ail 
jets dry the ribbon as it leaves the casting wheel en route 
to the rotary cutter, which chips it into flakes. The flake 
is subsequently dried to a specified moisture content. 

The next step is to blend the flake from several auto- 
clave batches. to insure uniformity, and then to pour tlie 
blended flake into the spinning hoppers. Each charge oi 
flake in the hopper is purged of oxygen by passing into 
it a blast of pre-purified nitrogen (nitrogen wit11 a11 

oxygen content of less than five-1000ths of one per cent). 
The nitrogen is then removed vacuum and this "wash- 
ing" process is repeated. 

The lalve at the loner end of the spinning hopper ia 
now opened and the flake falls onto a melting grid, ~ \h icL 
looks much like the coiled heating unit of an  electric 
cooking stove. Here again, circulating "Dowtherm" sup- 

is squeezed by a special gear pump into and through the 
spinneret assembly. 

Both tlie pump and the spinneret are \er\ important 
parts of the spinning machinery. The pump musk squeeze 
all the bubbles out of tlie viscous polymer and rnus~ de- 
liver it to the spinneret at  a cons~aiit rate to insure uni- 
form denier or thickness of the filaments. The spinnervt 
itself i s  a thick disc of metal about the diameter of a 
silver dollar and it is pierced with fine holes, flaring 
out like tiny funnels at the upper ends where llie polyrriei 
starts through. Before tliu polymer reaches tlie Zpinneret 
plate, however, it is filtered through a layer of sand. to 
insure snioothrie~s and purity. In early experinieiits iht, 
filter was a lay er  of phonograph needles, packed togetliei, 
points up, to g h e  an assemblage of roughly conical 
passageways. But metal corrodes and is difficult to clean. 
Cloth filters would be destroyed b\ heat. Sand v.as 
chosen, therefore, because it will withstand high lieai 
and because it is cheap and easy to handle. Spare s l~in-  
neret packs, already heated, are kept on hand in a healed 
rack much like a restaurant fateam table. 

As the thick syrupy polymer is squee~ed through tin" 
holes of the spinneret (illustrated) the filaments a re  
formed, at the rate of about .1,000 to 3,000 feet pel 
minute, and are air cooled. The filaments then con- 
verge and pass into a conditioner which moistens them 
sufficiently to make tlieni stick togellier as a single strand 

During the windup process the yarn passes over a 
lubricating roll, which puts a finish on the surface. This 
also helps the filaments stick together and prevents the 
accumulation of static electricity. 

The yarn is next pre-twisted. and several strands 0 1  

"ends" may be plied together at this point to make a 
heavier denier yarn. Denier is a term relating to the 

AT LEFT: Batteries of machines (see illustration, page 5) wind nylon yarn onto spools after filaments have 
been extruded from the spinnereis. Nylon yarn is "baked" in large "twist setting ovens" like the one illus- 
trated, before it is wound on spools and cones for inspection and shipment. A T  RIGHT: Spools of nylon 
getting their last windup before being shipped to converters and throwsters. This machine is one of a large 



weight, and therefore indirectly the finene-is of yarn. par- 
ticularly synthetic yarns. A. one-denier fiber is one of 
such size that 9.000 meters of it (9.842 yards) iieigli 
only one gram. A one-denier filament of nylon 1 1 s  a 
diameter of about one 2.500ths of an inch. 

Up to this point the yarn has undergone no real pi i y -  
siral change since i t  was first formed upon emergence 
through the spinneret. But now it is drawn, or stretched. 
by traveling hetween rolls reiolving at different qpeerlq. 
so that it becomes several times it" original length. This 
cold-drawing makes the long-chain crystalline molecules 
of nylon snap out of their helter-skelter arrangement and 
line up parallel with each other and close together. This 
increases the opportunity for powerful interrnoleculai 
forces to come into play and the result ic an exceedingly 
strong fiber. After the "draw-twisting." as this operation 
is termed, the yarn is again twisted and then. if desired. 
it is sized. An important sizing material used to pro- 
tect the yarn during subsequent textile operations is 
polyvinyl alcohol, another synthetic polymer. The yarn 
is then twist-set in a steam oven (illustrated). This re- 
lieves the internal stresses. in a manner somewhat similar 
to the annealing of steel or glass, and prevents the yarn 
from kinking. 

A number of tests are given the nylon to insure main- 
tenance of strict standards. One of them is known as thp 
creel mirror test. Several hundred spools are set up on 
a rack or creel and the ends are brought down in a 
broad band of parallel threads. These pass into a dark- 
ened booth. Here they are viewed almost end-on in a 

raking light. which throws long shadows and thus chows 
up the little irregularities and snarls that indirate broken 
filaments. The principle is the same a" that which causes 
small pebbles in the road to stand out prominently in the 
low, straight-on beam of thp headlight. A check is made 
of the number of broken filaments per 1.000 yards of 
yarn. 

Another test. in which the yarn is made to suppori a 
weight attached to an indicating pointer. reveals the 
qtrength or tenacity and the percentage of elongation. 

The nylon diii'-iions' product development men became 
interested in nylon as a possible replacement for silk 
parachutes early in 1940. started an intensive program 
early in 1941 and had a product ready to do the job 
when the Pearl Harbor attack December 7. 1941. sev- 
ered all connection ~ i t h  Japan and Japanese silk. Both 
nylon plants (a new one began operation at Martinsville, 
Virginia, in the fall of 1941 ) were diverted entirely to 
production for government purposes in February. 1942. 

Some of the war uses for nylon are confidential and 
strategically important. But it is no secret that nylon 
supplies not only the canopy cloth of parachutes, but 
also the tapes, shroud lines and certain of the harness 
webbing and belting. Nylon rope is superior to any 
other existing fiber with respect to strength. lightne-qs and 
durability. It has the additional property of elasticity. 
which makes it suited to such an application as the tow 
rope for gliders picked up by airplanes in a new maneu- 
ver which the Army has tried out. Nylon i s  a l ~ o  heing 

{Continued on Page 14) 

AT LEFT: Some of the numerous new nylon products. Arranged clockwise, beginning at the paintbrush with 
tapered nylon bristles, are: parachute harness webbing, parachute shroud lines, heavy nylon rope for military 
gliders, cargo parachute cloth, camouflaged Army Air Force escape parachute cloth, and light nylon rope. 
Centered in the photograph are, left to right: experimental molded nylon plastic bearing, carburetor dia- 
phragms of nylon fabric, and surgical sutures. AT  RIGHT: Some of the plastic forms nylon takes, together 
with a few of its newest uses as a synthetic fiber. From top to bottom are shown extruded strips of the plastic, 
coated fabric made by applying nylon in solution, insulated wire, and a coil spring. In the center, from top 
to bottom, are: nylon film, extruded rattan, braided machinery packing made from the fiber, various sizes of 
extruded tubing, and two rods. At the right of this view are a coil of narrow tubing, an electric motor bear- 

ing of the plastic, and nylon window screen. 



A R E C E I M T  lieu.- A t ~ - a l i m ~ .  o igaucJ  ill 
item repurts that it? first p ~ a t  ta:k of 
on ail Hawaiian SOCIAL SECURITY tearing ( ~ I I  the se>tri(:- 

islet a ftw rahhits let thr i e g i i l a t i o ~ ~ ~  an11 hain- - 
loose ht  21 passing ship peringtradi t ion-  of w l i ~ t  
11 a v r r n u ~ t - i ~ i l i e d ~ '  miti1 
when 1 JIM) i n  n u n ~ b e r  
they devoured al l  the 
herbase dud tlren a l l  .., 
starred to death. A 1111- 

man co lom,  say on Pit- 

is- called an outworn age. 

I t s  Limiting Factors and  absorbed in its new- 
found \ iaiou ol progres.-, 

By EDWIN F. GAY faith the right of the in -  
di t idual  to nursur his 

rain1 ~ s l a h d ,  h a k e *  a 
more intel l i p r ~ t  prov ision 
for  its continued t'xist- 
encc. 11 is ulnious t l i a ~  I I U I I I ~ I I  ;-ocit-tn~>. ttliili ~ u h j ~ i t  
to the basic natural conditions tliat tranif theii persist- 
cure. fa r  a121 ~ J S B  the longest existing soi%ietie;- ol J leu cr 
1)iological order. s-tic11 as- tlic ant?. riot >o rnncli ill 
Jda}~tdbilil) to as  in  tlicir p~ oprcs;-h e r o i i t ~ o l  uj 11dtura1 
forces. The strug+ foi  subsi.'-tenct* has  a l t t ~ ) ?  been 
the master probleni: it h a s  driven men to cooperation 
i n  societies and to their search for  sccuiitj .  A piccariou? 
5ecuriiy f u r  the earl) hunidii group? \%a- rudintaitied 
on l j  by the (-ori?traint of rigid cus-turn iiiij~osed upon 
every indhiduaL As aeculity greu with tin- size and 
s trei~gth of i~rpanizatioir, (lie niern1i~r;- could with in- 
creasing impunity break the "dike of cus-toin,-' and the  
tsider~ing range of individual initialivt~ enriched t l i ~  c o ~ n -  
munitj 's life. The histor) of the modern world fro111 
the Renaissance onward may be  redd in terms of the 
gradiidl liheratioii of tht- indiiidudl and IIJB crcat i le  force 
in all fields of dctivitj-political, i-ocial, and economic. 
A s  the movement redflied it- culmination. liberation be- 
came an end in itself, and it* passionate]) c o m i n c ~ d  ad-  
iocatt's, tho liberal;-. dominated contcinpurail tlioiiglit 
and lepislaiion. T h e  IJnited States was founded and 
expanded under the impulse of liberalism. and its expaxi- 
sion further stiengtlic>iied the hherdl faith. The invigor- 
a t ing spirit  a n d  acconiplish~nerit of this faith have oper- 
ated to make the nineteenth f-enturj uutstandiiig and ex- 
ceptional among Ji is to~iral  fieriods in its irnmcns-e nia- 
terial giotttli and i n  11s dd \dneen~ni t  of scientific knowl- 
edge. I ts  vtoik, ihuupll challenged, is 1)) no mean: near 
its end. 

r 1 Jlie liberal faith \ \ as  simple, dogn~atic. 41id to  it? age 
i:omincing. The eocictj 1v11ii:h furmeLl it and  uliicli it 
in turn reformed \*a' $0 strong and vigoious t l u t  it could 
take securitj  f'or granted. But it5 dogmas. essentially 

p r i i a te  gani. But it ~ o o n  
found that harnionj in 
the uiire;;tric'tcd play of 

>ell-interest could not :alelj be  left to divine providence. 
iho soouer. for  inctaiice. \ \ t w  the older protective rqrula-  
tions on handle ral t-rncn removed. than labor in the nt'v, 

expanding lactory >\stern required a n  equally expand- 
ing legi>lation lo pielent  exploitation and other abuses-. 
It  \\as discovered that the economic motive could not he 
allowed to rampage, like a loose cannon on the  deck 
of the ship of state. Other similar di-coveries discour- 
aged the too easy optimism of liberalism. It had mini- 
rnized the state the central creation of organized society. 
L i b e r a l i m  a s  a political force gradual!) declined aiid 
the siaie in our  time has reasserted its rorrective and 
guiding power. TLe age-long problem has agdin 
enierged of adjusting the shiftin";alance between indi- 
vidual liberty and state control, and between the social 
aggregations operating in and under that control. Thai 
w,e a r e  entering a nen  historical period is  evident from 
the urgency of ibis problem. 

\Ã enhanced sense of social re;-ponsibilit> i? also 
clearly apparent  and witness to it is the s ~ r e i i ( i  ~ J I  tin' 
i n o ~ e m e n t  known a> social security. This  is- lo replace 
or supplenient 1)) state conducted o r  aided insurance 
the relief. either private o r  public. Ã§hic  has 1ongI)een 
given b) charity to  the need) and the i~nfortunaie. With 
the rire of the modern state tlie d u t j  of rnair~tainiiig pub- 
lic oider. of f i rding refuge arid perhaps some \\ ork foi 
the able-bodied poor. of suppressing vagahondapc. ol 
succoring tlie aged, was taken o l e r  b j  local autlioritica 
under command of state legislatioii. ' rheie nab scant 
humanity in  the execution of the early poor la%;-. The 
human refuse-heaps. a menace and an eyesoret to the 
c o n ~ n i u ~ ~ i ~ j ,  were brushed aside into poor11ouse;- 01 

dumped into another parish. But. I~owevei imperfectly. 
a ftoridl ol~ligation \ \as  recogni~ed  1)) tlic state. Tlic 
Engli;-J~ liberals of the e..irl\ nineteentl~ centurj  \+vie 
shocked hv  the niouiitiiig exfienr-c and the nunifuhJ 
abuses of the poor law >>stem. The) preached "self- 
help" and confined (lie poor more v igo iouJ j  in lligpei 
if not better pooiliouses-. Tliej thuugbt their new -noild 
of free enterprise diid more abundant emplojun-nt. to- 
gether wit11 th r i r  roiideinnation ol poverty a s  a sin. 
would ultimatelj  s o h  e the problem. Â¥\pai then roii- 
(-i'j)t-. pruned too sliallov\ a i d  inadecjnate. Population 
and emylo)~nent .  it is  true. great11 incrt'ai-ed: after the 
mid-f-entiir) the v\ q e  let el and the ~ t a n d ~ r d  of liv inp 
pradudll j  roi'e. hut the factories coi~tinued I D  cast out  
their us-ed-up human \ \ as tap= and the depresi-ionr of tliv 
huriness cycle periodically crcate~i i n w l u n t a ~ ?  idleii~i-: 
and Â¥~ide.-prea dietress. Despite einigration. the dere- 
lict> of ~ivi l i ,~dt ioi i  still p u l l u l ~ t e d  in the fedei inp s-luiii~ 
uf the preat cities-. The giant*. a? Sir ^Villidrn Bt'\cridge 
call? them. ol i\aiit. disease. ig~ioraiice. squdlor. aiid 
i d l e ~ i e + ~  13 eie  not jet v dnquis-bed. 

On this side of the 4tlantic t111, GLiuts dhd not ;talk 
so coii,-[~icuoiial}. But the f r i~n t ie r  nf free land gradudlIy 
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closecl: huge iridu-trial corporation.'- a n d  great factory 
populations arose: masses of meti becarri~= more expo=eil 
to the repeated fluctuations of eroriornk forces inid mote 
lielpless in meeting them. To the 4rnerkarl of the 
twentieth centirry. o r  m e n  1 \ 4 0  o r  three decadee r'nli(=r. 
t l i ~  land of iinlirnited prxsibilities <ecpie(l ir~crca=irigly 
a mirage. The  cornnion citiren aniirlq iit~t==:~nt c h a r i v  
and  risk longed more and rnore ardently for <-e(iiritv. 
r h e  p'o\prnrnent birtues of corr i~i~~ti t ion were n o  longer r 
taunted. I n  the depression and Ions; d o u i m a r d  s \ \ i i ~ g  
of  prices that followed the crisis of 1E73. I t i ~ ~ i n e s s  mri 

still pair! lip-serv ice to the old nmxirn. "Conipctitiori is 
the life of trade." tint they added. "cut-throat corri1~'ti- 
tion is its death." Tliey sought increa'irig p ro tw~ion .  
the nianiifacturei and trader in tariffs e u - r  liisher :it14 
hiptier apaiiict cornpcti tion frorti abroad and ' i r i  t rade 
wsociatioris and combir~atioris. ever greater i ~ i i ~ l  rriore 
iriclusi\e, against (ornpet i~ion at horrie. the n(~rLirio;rriiiii 
in steadily extending la  Lor-union orgai i i~a~i{i i i .  Rt ers - 
ivhere. indeed. the building of social dikes and ramparts  
nerit o n  apace. until in the in ten  a1 between the t u o  
world wars. accentuated tiy a deer) (1pprcs:ion. it I l i -  
rnaxed in a frantic '-earch for  cecurity. in a ~ l i r n t ~ l i n p  
net of restrictions. To  Sir  William's five giants u f  t r i i ~ t  

arid a sixth. Restrictionism. in al l  its forms. ri:ition:il and 
international, arid as  practiced by both capital and labor. 

I n  the meantime. the general (rue'-t for security Iiak 
a l w  taken other, less malign, forms. Hunuinitariarii-w. 
the twiin of liberalism, arising from the wn=c of brother- 
hood implicit in democratic equality, ha? lieen ititen 
sified. It played its part in the abolition of <-laver\. 
I t  has animated such agencies of rnercy as  the Red Cross. 
T h e  public conscience has become more icnder. more 
aware of distress abroad and at  home and  more anxious 
to remedy wrong. Jacob Burckhardt. the Swiss his~oriiiii. 
noted in 1870 that "the realizatiori and irnpaticrup uf 
suffering is visibly and rapidly growing." H i a  remark 
was made not i n  praise hut  with regret 11 not ttith gr im 
disapproval. for  he was a n  admirer o l  the colorful Imt 
tough ind i~ idua l i sm of the Italian Renaissance. H e  
hated the corning of the great state, which he f o r t \ ~ ~ i l d .  
and its domination over the soft-minded. Â¥-litistÂ¥r\ier 
masses. This acute observer only confirmed the f a d  
of a change in public attitude that soon afferted the proh- 
Iern of want in the midst of increasin";t~ur~dirrice. TII 
t h e  old practice of public relief of r f i s t rw wa- i i ~ i \ t  

added the new principle of national in~irrance. The 
state began to take ow and to extend the p r h a t c  iridn'-- 
trial insurance that was already sprcadiii" tirou$i tiif 
efforts of labor union-! arid privatc in'-iiraine con)- 
panics. The  (Ãˆerma Reicti in the 00's l id  I ~ P  way. 1)er- 
haps w p p o s i r ~ g  that accident, sicktie'-'-. arid o l d - a p  ( o n -  
t r i h t o r y  insurance. as a moasiire of state sot iali-ni. 
could act as  an antidote to Marxian socialism. fn an-  
{ither two decades (ireat Britain -v>ii i i -  into linr. ;uid 
Â¥ste by step since 191 1 .  iri piecemeal fashion. a large 
proportion of its u o r k i n ~ ) o j ) u l a t i o n  ha'. In-cri i n r l i i d ~ d  
in -fate s r l i ~ ~ r n e ~  of insuri~rirc. w idenins from i ndu'-trial 
acriderits and sirkrirss to old-age and irrierriiilo\- 
merit. Nou Sii Williarr~ ISeverid~c. iirider povcrrirnerit 
aiisnifes. h w  l i r o i ~ h t  fo rnard  :I tiotahle nlan lo r  i o n -  
'-olidatirig and enlar~in";all t h c v  -ervicfhs 1111 a riatinri- 
Ã§ iile scale. The \\ orker'- a r c  to ( (itititiiie to rontriliiitt 
a share. that entitle-; ihem to rolicf riot a -  s\ charity 1m1 
as a legal right: the ern plovers ( nnt rihiitt' in r w o ~ i i i t i o n  
of their special -yx-i:il obligation to tliosp II! v\ho'-p lalxn 
they h a l e  profited: aricl the state. that is the Onilv of lax- 
) a ) e r s .  takes oxer a preater proportion of ~ l i c  I xperitli 
lure  and the rriariaserneril. The  lienefitc ( o \  e r  liici nllv 
most of the practicable i n ~ u r a n c e  risk- from the cradle 

to the p a v e .  with griuite to mother'- for cliil(1-tiirtll. tt- 

families fo r  the icaririg of children. to the nrirLrrq for 
tiernploymerit (lirnitefl aflcr "-iv months l t \  the vork-  
e r  accefitarite of rctriiinirip fur  another o( cupation 1 .  
to tlie aged f o r  p f ~ 1 s i o n ~ .  to rtxlativc- o f  t h ~  f i t ~ i d  f o r  
funeral expen-es. ;ind to all a ( o t r ~ p r ~ - l i f n * i ~  c h[:ilth 
servirr. 

Tfie modern plan i <  riot like that of i~ricicnt Rome. 1 1  
provides bread, but not wholly as  a free gift. rind it 
omits the circuse-'. But the familiar arialosv is ;I re-  
minder of the danger i n  a dernocraq  tia at arcompanics 
any state-aided benevolence. Political influences may 
attend its administration. and rnoit to tie feared is tiie 
tiressure to increase the benefits. T h e  onpration o f  so-  
cial security measnre* would then become not beneficent. 
but socially (lisiritegratirig. Therefore strict adhererice to 
the rule of minimum adequacy i s  the main limitation to 
be observed. The rule, for public safety. re i~nires  th" 
floor and nothing more. 

Even this minimum. if applied to the Uniterl State". 
will call. it is roughly estimated, for  an annual  expcndi- 
ture of a t  least twelve billion dollars. T ~ I ,  rnore careful 
estimates of the Reveridge proposal put the initial cost 
fo r  Great Britain at  about four billion dollars. Thr 
present British government, while accepting the plan in 
principle, has, in view of the staggering war and post- 
war burdens and econornic uncertainties, postponed its 
actual establishment. For  the less unified and central- 
ized conditions of this country much great0r difficulties 
a r e  to be met. Cooperation between the Federal govern- 
ment and the 48 states with their varyin";irovisions' 
for social security involves problems nqt as yet 
satisfactoril y 'wived. Arid tlie sectional differenrcs in 
qtandards of l i t i n g a n d  wage-lpvels unless wmcw hat 
ironed out ~ J V  war and postwar changes. tau'-e further 
romplications of adjustmerit. I t  voirld seem. tliere- 
fore, to he the part of wisdom to  push fonvard the study 
hep in  hy ttit, Xatioiial Resource'-! PlaiiningfI51ar~l.  l o  
make a more detailed plan for  tW necessary admiriistra- 
tive iritegration arid an estimate of the costs, but to defer 
the final adop~io t i  of a c o r r ~ ~ r e h ~ n s i v e  measure to a 
period somewhat le- :it)-iorrnal than the prewi t .  State 
finance and  the hiisiriew cornnniniI> h a l e  <till to learn 
how soon and hon stcaclily after tlie nar  the) nia! rc- 
( o i c r  their balance. 

Sir  William Beveridgc raises a further rfniilit as  to 
the ~'xpedicnc \ of lauric hirig an ambitions proprarri. It 
nould he h a r d h  nor th  while. he savs. i i t i l ~  s- thp state 
by appropriate  rnea'-iire'- maintains and piiarantew "full 
ernploymerit.' Tliis piararitee w auld r ~ j i i i r e .  arc ordirig 
to some prominent advocates of the proposal. t i o ~  merely 
reliance on a polir! of public iiorkc for tPtn\t(~rarx relief 
i t 1  time5 of deprwsiori. h ~ ~ t  a qri~staritial iritrr%entiori ti? 

tlu, "late it1 the sphere of private enterprise. Their simple 
theory ascritics deprecsion~ to the recurrent iinhdlanre 

~ C o n t i n ~ e i l  on Pug? 2 1 I 
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lectronics in a 
By WM. H. PICKERING 

s OME of the most spectacular technological advance:? 
of the war have been in the field of electronics. 
Many of these are directed towards purely military 

m t k  and their details will not be divulged until tht 
%tar ends. Many others, however, have been in indus- 
trial fields and these may s e n e  to point the way  for an 
estimate of the part electronics will play in  the post- 
war world. 

Until a few years ago the vacuum tube was used a1 
most exclusively for communication purposes. Bat!) 
radio and long distance telephone service would be coin 
mercially impractical without it. With the coming u t  
sound motion pictures a major field outside of tile corn- 
munications services was opened up, and although this 
particular field involved essentially the same tubes and 
circuits as were used for communications, the possihili 
ties of other applications gradually became apparenl. 
In the early nineteen thirties the fiist tubes were pio- 
duced for purely industrial use and. in a very small way. 

new tool had been provided for industrl. 
Jndustrj ^as not impressed. The circuit cngincr i~  

could dream up various- ttoriderful devices, perhal~s the} 
could even demonstrate their gadgets, but to the factor) 
nianagcr, vacuum tubes were used in radio sets and they 
were alwajs burning out or getting broken. In geneial 
ihey were thought of as- being fragile and unreliable am! 
not to be trusted in a factory, particularly since most of 
their applications seemed to involve control or rneasure- 
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ment. The criticism was partly justified. The design 
engineer had not yet learned how to make his circuits 
'"foolproof," or to make his equipment stand up to the 
abuse accompanying its operation by unskilled person- 
nel. I n  actual fact, however, these difficulties had been 
completely removed by the time the war began and there 
remained only the "sales resistance" to a new idea. War- 
time necessities and production schedules have removed 
this last obstacle, electronic gadgets are definitely ac- 
cepted by industry. and the next few years may well show 
the vacuum tube to be one of the most useful and uni- 
I ersal tools yet invented. 

In attempting to surve? the future possibilities of elec- 
tronics, let us divide the field into three categories: en- 
tertainment, cominunieation and industrial applications. 
Of course there will of necessity be a certain amount 01 
overlapping, but these \\ill serve as a basis for  discussion. 

Every house has now at least one radio set under I J I C  
family roof and prohablj another in the garage beneath 
the family steering wheel. Will the wartime developments 
make these as obsolete as the "Model T" Ford? There 
have been two improvement? in radio entertainment that 
have been technically ready for a few years and t l ia~ 
appeared comnierciallj shortly before the war. These 
are television and frequency modulation. For various; 
technical reason* both of these require the use of very 
high frequencies and they cannot be received 11y adapta- 
tion of ordinary receivers. Special sets will be necessary 
for these signals. These sets will probably be designed 
to receive the ordinary broadcast and short wave signals 
as well as the television and frequency modulation. so 
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." - 
service, in forestry amice ,  in railroad seriice and in Ironic. 
highwaj emergencies i t  is easy to free the value of sudi The high-power. high-frequency electronic oscillator 
equipment. Doubtless the reader can imagine main is a relative newcomer to industry. These oscillators are 
other applications. used to produce power for two kinds of heating problen~s. 

A second development in communication service is heat treatment of metals where the control must be very 
the practical production of ultra high frequencies or accurate or where the heating must be confined to a 
micro-ttaves. These &re radio haves short enough so thin skin, and the heating of non-coriductors where heat 
that they ha te  main of the properties of light wales. must be generated uniformly throughout tlie thickness 
including the useful property that they can he projected of the material. The induction furnace has been a 
in the same mannei as a searchlight beam. Accordingly useful tool of the metallurgists for many years, hut tlie 
they can be med for short range point-to-point corn- vacuum tube oscillator has come into the picture hi-cause 
munication with a reasonable degree of secrecy and with it can provide power at  almost any frequency. W-ith 
low power. Furthermore. a single micro-wave link may rotating machinery, the highest practical frequencies are 
carry a \erv large number of separate telegiaph or tele- a few thousand cycles- while the vacuum tube can pro- 
phone channels. It would therefore be technically feas- duce frequencies of millions of cycle* per i-erond. Large 
ible to carry all the communication between two cities induction furnaces opeiating at relathel) low fre~~uencie., 
on a beam of micro-wales reflected from hill-top to hill- probably will continue to be operated by rotating ma- 
top between cities. The firbt commercial application of chinery. Vacuum tube oscillators will be used at  high 
this sort was a telephone service across the English frequencies for special jobs. For example, at  frequencies 
Channel which was set up in 1931. In the postwar period of the order of a megacycle per second, electric currents 
many such s e n  ices probably ^ill be established. flow in a metallic skin only a few thousandths of an inch 

A wartime deiel c,osejy to the omm, Ini- thick. Therefore, an induction finnare oprrating at this 

cation field is the detection by radio of distant objects, frequency bil l  heat the part to be treated only in the 

now known as .bradar.= unt i l  recently this has surface layer. Furthermore, the heating will be rapid 

been surrounded by considerable secrec\ in spite of the 



and  a c c u r a t e l ~  controlled. The  r e ~ u l t  is a heat- t~eat ing 
technique ii hirh is \pry prec i ~ f * .  set fiexitile and adapt- 
able  to production procwst"-. pai tit tilarl! 1, ith sm;ill 
parts. 

An entirt=ly different piohlcrn which E I I Q O  i's ~ o l i e d  nit11 
the high f r e q w r ~ c ?  o-cil lator is the pi otilcm of h~atin:  
an insulating material ~ i ic l i  a- plvuood. In  making Ii~rpe 
thicknesses of plywood. the iirotilern of heiitin";ti(, Ã § o o  
nniforrnl? in order to bond the sections together is rather 
difficult. Howpier. i f  the woo(! is placed in :I hig'h f r r -  
quency. high \oltao;e electrif field. heat hill  tw proiluced 
uniformly thronghoiii it- thickness and t i o n c i i n ~ w i l l  I I I L  
completed in nuic ti less time than uith the 11-ual steam 
press. Since the lieatiri";dl=s not come from outside, 
there w i l l  he a uniform treatment throiiplicut the Ã § o o  
and a more satisfactorv product -tiould result. Such 
"dielectric" heating may he a ~ i p l i c 0  in plasti( s of (iirion- 
sorts. and t'veri. On a mild scale. to the human bodi .  
Diathermy machines d a r e  proven of (onsideralilc talin 
to medicine. 

Electronic control and rnea-'urenierit devit e~ a re  too 
numerous to attempt to give more than a f ~ w  general 
ideas as  to their nature. Fir-t M P  might rnention ttie 
direct control of a current by an electronic 'switch uliicli 
is opened and closed antomalically a t  precise instant': 
of time. 4n example is the control used with resistance 
weldingeqiiiprnent.  Second. the direct cwitrol of a 
motor. Various kind? of devires a re  available to con 
trol the speed and direction of small motors. Third. 
the use o f  photoelertric devices to operate relays o r  other 
equipment when a light is  turned on o r  off. o r  two color.- 
a r c  matched. All sorts of co~tntin";nrct~atii~rr~s operate 
photoelectrically. Burglar alarms. smoke alarms a re  
often photoelectric. Fourth. tlie use of amplifiers t o  

made. on an experimental scale, into t i re  cords. and tests 
indicate that it is  by f a r  the strongest fiber yet found 
f o r  tire fabrics. In addition it permits the saving of 
weight and rubber in the manufacture of the tire. and it 
is particularly suitable where the tire undergoes <piere 
punishment. The strength and adaptability of riylon iii 
l a r ious  forms -filaments. bristles. "'u ire'" fur  experimen- 
tal nylon window screen-;, sheets and molded plasti( :ir 
ticles-indicate  hat its future should he as  hrillia~it ; I -  

its past. 
One of the most iriterestingrnew projects clc\eloped in 

the nylon research laboratorv is  in connection ui th tin 
r i y  Ion sa1va.w program. This  was undertaken t ~ e c a i w  
of the urgent need for more riy Ion for governmerit nut. 
T h e  high-prr-sure synthesis eqniprnent which rnake-1 113 Ion 
chernieals from coal. a i r  and isater. is :ilrcacl~ t a d  to 
apaciiy. and to make additiorial equiprrierit would rr 

( p i r e  large amourits of strate";c rrletal-: r ~ w d e d  for  :iii- 
planes. -hip<- and ordnance. The  logical alternative was 
to salvage nvlori scrap and make neii nylon out o f  i t .  
and several months ago the Du Pent Cornpanv l a ~ i ~ ~ d i e d  
such a scrap campaign. offeririg to bnv \laate j a r n  I roni 
textile mills and ~ a s t e  dealers. Collection of this inn 
terial is under goverriment direction. 

The waste nylon material is cubje" to n serieq of 
.ticrniral treatments. 

It  Ã§il tie. in effect. (hemicall! .'niiriiielecl" until yon 
a r r i t e  a1 the original t Ã §  starling chemicals f rom vihitli 

increase a small rciritrol-signal u p  to the point where i t  
7 ,  can accomplish sonic cle<irod result. [tie '-isilia1 nun 

(orrip from a distant radio station. f rom a telephone. from 
the pouncling of a f l i -  fr)otstcp- on a inicvipliorie. 01 

from any corireivable electrical sourre. Fifth. electronic 
mean'-; to measure -ticti f[iiantitii~* as tirnr ir1tena1'- 3'- 
sttort a- a millionth of a ~ecoi id.  dirrien-ional ehatigea a'- 
-sriall as  a rnillionlh o f  an in'-!I. 01 to rrieacure frequence. 
o r  count objects a t  ~peer l -  as  liiph a- 10.000 pcr criorifl. 
'Â¥Sixth in a d a s -  hy itself, ih f  catlmdc rat o~ci l~r~scf i~ i t - .  
no instrument ivhicti ( a n  Jiv used to x i - t i a l i~e  an3 trail- 
<-ient or recurrent elcc trical phenmrietia. and which i'- 
thus of the utrno-t \ a lne  in the anal is is  of  (orriplex 
irical circuits. Fur t t i e rmor~ .  it ( a n  lie 11-rd to great 
adtaritage in such diverse application- as  tht, a n : ~ l \ ~ i -  o! 
pressure lar iat ions in a gas engine rv linder and the meai- 
iircrnf>iit of the speed of rotating machinery. o r  it  r an  
Â¥-t'rv 22s a remote po'ition iridiealor. Fn electrital cir 
(wits it ma% he 11-efi a- ~Oltlrletfi-. ammeter. ohn'-i 
meter. frequency-meter. arld rnodi~latiori-rneter. 

1 s  the ~oss ib i l i t i es  of these circuits and eadoet's tic- , < 

come more vnrlely appreciated. it i* reasonable to expect 
that a great many neu applications and devices will ap-  
pear. When the full story of wartime industrial deiel-  
opments becomes known. it will be found that electronics 
helped to keep many a production schedule and  to break 
many a production bottlerier-k. 

Among the contributions of the twentieth century to 
technology. the  vacuum tube musl surely earn a place 
near the top of the list. Starting as  a scientific curiosity 
it founded a n  industry which affected our  lives almost 
as  much as  the automobile. Now doing its part in win- 
r i n g  the war, it will prove useful i n  peace, not alone 
in its own field. but a s  a veritable handmaiden of tech- 
nology in all its branches. 

it was made-adipic acid and hexamethylene diamine. 
First step is to boil the nylon scrap in a strong hydro- 

lyzing agent. I n  the laboratory demonstration this i-1 

done in a glass flask. to which is attached a r e f l n ~  con- 
fit-riser. On a plant scale it is carried out in a lead-lintd 
ves~el .  Bv the end of the first hour of t)oiline the f a l ~ r i c  
has eompletclv disappeared and the vessel contairls only 
a dark brown solution. 4 precipitate forms on cooling, 

Filtering through a glass fabric  separates the preripi 
tate. whir11 contains the adipic acid. f rom the filtrate 
which contains the  diamine. 

Each of the ~ H O  corriponent~ i -  firm. p~irified. Tlic 
adipic acid. ivhich is a powder and in the iiripiirified 
form rnaj lie any color depending 011 the amount  of in1 
purities prevrit ,  is redi~solvecl and r e r r y ~ t a l l i n ~ d  and i <  
then treated with decolorizing agent'. The-e steps yield 
a pure final product. The  diamine solution i'- nc11trali7~d 
In addition of lime. ~vtiicli produce< a precipitatr of cnl 
cinm sulfate. The  mother liquor i-s d r ~ n i n  off arid th 
untcr  distillc0 ri lT to l p a \ < ~  the diarnirie. The d i f i r r ~ i r ~  
which ha< a higher ho i l ingpoin t  than water, is no\i rlic 
tilled and it ~ o n d c r i ~ e ~  a" a fsolorlf"-^ liqiiid. uliich Oc 
rorries crystalline on coolino;. The  ""rcversr -1vrtth~sic" 
of r ~ v  Ion in to its cliemi( a1 components is now c o rnp le t~ .  

4 s  mentioned prrviou-ly, ihe future i- e \p r ( ted  tn 
find ati ever increa- ' inpiuiriber of i i ~ e s  fo r  this irltcrrst 
ing p r o d i ~  t. For  the prt serit. however. nil efforts nf 
those ( o n r t ~ n e r l  with the oro(liiction arid ininrov~~rricn~ of 
tnlort a r e  centered on riakitis its <ontrihutioti to tIw 
\I inning' of the war a s  full and (.onqiletfa as  possit~le. 
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0 LR colleges are learning a good deal from theil 
present war experience. Perhaps one might put 
it more accurately by saying that they are re- 

learning things which they were assumed to have learned 
from previous war emergencies. The older universities' 
and colleges of the United States have had plenty of 
opportunity to learn what war means to them. At Hai-  
vard, for example, the facilities of the university have 
been taken over by the armed forces on four occasions-- 
in the Revolutionary War, the Civil War. and the two 
World Wars. Under such conditions the impact of wai 
on higher education becomes an old story. 

Universities and colleges are in general rather con- 
servative. They dislike to have their normal routine 
upset. Even those institutions that call themselves pro- 
gressive do not make changes l e ry  often or ver\ f a s ~ .  
The ordinary course of social or economic progress i? 
likely to find some colleges lagging behind. and even 
at  the onset of war there is an effort to keep on doing 
business as usual. But of course that can't be done; 
modifications ha ie  to be made at  accelerating speed as 
the months go by. So one of the lessons that ilie col- 
leges are  now learning anew is that war inexorah11 de- 
mands not only a shift of emphasis in tlie curriculuiii 
but great readjustments in the social and athletic ac- 
t i~ i t ies  of the student body. 

Members of the faculty are bet to the teaching of neb 

courses, or even new subjects--in some cases requiring 
a considerable display of versatility. Many of them are de- 
tached from teaching to handle research projects of mili- 
tary importanre or are called into i-onie branch of the 
public service. Civilian students. those of them that re- 
main, are turned out of the dormitories and dining halls 
- - 

*An address fit the  J t 43  Coninit-mement Diimei of the Cahioima In \ t t -  
tute Alunmi A-s  XI t t i  n. 

to make room for the boys in uniform. Intercollegiate 
g a m e e a t  any rate the great commercialized spectacles- 
go into eclipse. Students in uniform find little time 
for social distractions after the h e a ~  schedule of stu- 
dies, drills, and physical training is  finished. 

The impact of war on the colleges has been g iea~ ly  
altered by the new methods of conducting warfare. Wars 
are no longer fought by volunteers, as were all the 
wars in which the United States participated prior to 
1917. An army of eight o r  10 million men cannot he  
raised by voluntary enlistment. Some tort of selective 
service system is essential to the raising of so large a 
force. and w11er1 drafting begins it cuts deeply into the 
college enrollments. Yet the public authorities realize 
that a general exodus of college students into the drmeJ 
forces would be little short of disastrous in the event of 
a prolonged conflict. It would exhaust our principal 
reservoir of material from which a rontiiiuing supply of 
young officer-candidates must be drawn. 

One does- not need to argue tlie point that the highly 
specialized technique of modern warfare has now cow" 
to demand, as never before, a measnie of training iri 
mathematics and in the natural sciences which is fa1 
beyond \\hat the average citizen realizes. There is hardly 
a single brand1 of either the militdrj or n a ~ a l  rfivire 
which does not now requi~e ,  even on the pait of its most 
junior officers, a considerable degree of profiriencj i ~ i  
some one or more of the fields which come within  lie 
range of the college curriculum. So tlie Arm) and IN&\) 
turn to the colleges because these institutions are tlie 
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only ones which have p e r ~ o r ~ ~ ~ e l  a d  facilitica lo pile tlir 
instruction thai is needed. Their action in filling the 
colleges with u~iifor~ned )oungsters during the past leu 
months is not, as- -unit; people h a \ r  supposed, a inv^a 
ure de?igiit*d to sa le  tlie colleges from bankruptc). lt 
is a plan of mobilization. not of deferment. 

One of the surprises which the colleges are encoun- 
tering in this connection ir  the roiisideiable enij~liasii- 
ishich Loth the A r ~ n )  and h a \ \  ( the  h a \ )  especiaily ) 
have placed on the dc~irahil i t)  of training tlitee young 
men in tlie humanities and in the sock11 sciences, as veil 
as in the more s p e r i a l i ~ t ~ l  fields. The &&I)  V-12 pit,- 
grain, in fact, ghe- almost at. inurli recognition to the 
stud) of literature, histor), and ero~~omics  as lids Leen 
regularl) gjjen in the peacetime curriculum of the Cijli- 
fornia Jiistitute of Tecliuology. Tlie result is illat milj 
a relativelj slight adaptation of the regular acadeii~iv 
program has been required here. Some other isistitu- 
tions ha \e  not been so loitnuate. In an) evcnt the col- 
J e p s  all cner the countr) licne ledr~ied that tlie) posse!" 
ronsiderable resiliency, and on the whole the) lidve made 
the adjustment to (lie ~ i e ~  conditions with surprisingly 
little difficulty. 

Incidentall) the) hale  learned that great adkdntages 
to a student bod) can he derited from a Â¥nell-organizt 
and all -inclush e program of (jail) plij sical ti ai~iing. 
The Arm) and Na \ \  are deinonstrdting io the colleges 
what piij siral trdiningreallj means. It means vigorous 
exercise for everybody at regular hours ever) da) undci 
skilled super\ ision. The rolleges a le  also learning lion) 
their experience with Army and ]\a\ \  trainees that healthy 
young men can l i ~ e  and t ln i ie  under more Spartan con- 
ditions than r i~ i l i an  undergraduates liaic been asked 
to do. Reieille at 6 A.M.. i t  hen these trainees tumble i ~ u t  
of their two-decker beds. seems a far  cr j  from the dajs  
tonlj  a fen months ago) v+Iien students grumbled at 
lia\in? to attend an eight o'clock class. Let us venture 
a hope that the staiidards of punctualit) and diligenre 
which the colleges are no\\ enabled to maintain ins) be 
perpetuated after the war is oxer. I t  v~ould he excellent 
training for the students concerned. 

In sonie quarteis fear has been expresi-ed that what i;- 
conimonl) termed "a liberal ~ ~ U C ~ ~ ~ I J I I "  ma) suffer an 
enduring setback as d result ul this ~ a r t i u i e  experience. 
with its strong emphasis on those academic studies viliich 
are assumed to have dhect snilitdr> value. And if 1)) 
a liberal education one means- what undergraduate 5111- 
dents hale  been petting at ~rian) 4meiicdii colleger in 
peacetime 1)) taking a c'onglon~erate ol* ~rii~cellaneoi~s. 
unrelated course?. this fi'ai mat haie  sonie foundation. 
But s11c1i an ~ducaiion has? been  liberal' onl) in the 
sense of' not being iiiiellectuall) exactin?. If w e  ha\(- le+ 
of it after the war the lei-s will not lie irrepaiablc~. 
Mean~.tiiile [lie enieqenrl  is 1)1iii$n~ home tu tliousarid> 
of -young Americans ihe ~ a l u e  uf n ia t l~emat i r~  a d  oilier 
too-inucli-iiedected studies in the curri( durn  oi lil)eraI 
arts colleges. Some oi us haic  l i m e d  'nit11 niis@Miig- 
the stead) decline in tbf  popularity of nld~heindti~r ds 

an eltbrli\e .-.ubjeet during the pie-wa~ )ears. Thii  ~ r d i i d  
old channel of rigid intellectual di?cipline is nou ha\ in? 
it? rt-nairsance, and the momentum i- IikrI) to continue 
after the emeigencj is pdst. \\ lien college oflicials >a) 
as ?onie ha\e dotit,. that liberal education is l)ein,gaad 
journed for the n a r  peiiod, t l i q  arp giiing a iatliei 
>trained interpretation to thiY term. 

Jus-t as ~tate-.nit-11 dr(' heginning to think ahout what 

pjoble~ns will arise ~ l i e i ~  the "duratioii' ia pasi, so edu- 
cators are wondering about their own transition Lack to 
peacetime routine. Will the Ndshiiiglon authorities- run- 
tinue to >elid ~ o u n g  men to the colleges. at the pu!~Iic 
expense. after the war is oi t ~ !  Alread) tliere lias been 
announcement fiorn highly authoritath- ?oiirrc~ thak 
joung m m  whose education lias been interrulited 11) 
service in tile armed force? \%ill he ghen an opportijiiitj 
to rompiete it. ~ i t l i o u i  tort to thenisehes. after the) <nv 
demobilized. It lias even been s.erious1) proposed thai 
federal funds be appropriated a f ~ e r  the i*ai tu 11ro\idfc 
a college education fur deserving )outh irrespertite ol 
their \\a1 service and pure]) as a means of affording 
equal oppoitunities to all. That idea will doul~tless gain 
considerable public i-upport, 5oine of if frum people who 
care xerj  liille about higher education hiit snervl! liki 
to see goiernnienttil funds passed out broadl) and on $1 

generous scale. 

' r l ~ c ~  is danger. of course. that tlie colleges t h c ~ ~ i s d \ ~ a  
will look with fa ior  on some such plan of governmental 
subsidising. They may feel, sollie of thein, that it I\ ~ u I O  
enable then] to expand tlieir enrollmeiits and hici-easc 
their tuition income without a q  sacrifice of their stain1 
ards or i rn~d i r~n twt  of their academic iridependcnce. Bill 
[lie chances are all agaiti?t tlieir heing able to do 
ihir~gcif  the sort. Federal subsidies will mean some 
degree of control o\tLr the \ha) in vliicli the fund? arr  
spent-they a h a ) >  do. Such tutelage rnight be tt*r? 
mild at the outset. but it would not forevt-r remain so. 
Perhaps- a plan can be dei ised wlierpbj dese~ vinp 1 ouiip 
men and women can be helped through college nit11 
federal funds, yet uiitiout placing an) constraint eiilit-i 
upon them or on the college? which they attend; but  
it will not lie easj to do this. The attitude of the col- 
leges in this niatler \\ill be deierniincd to t-onie exteni 
by their prcsent experience in dealing with the Army 
and h a \ }  authorities-. If iliis p m e s  irksome tliry will 
not be ver) keen to continue any thing of tlie s i~l  I i n  
peacetime. 

PLASTICS STANDARDS 

T HE fiist rdition of  a new conipilation of new standard; 
on plastic'* has been published containing 71 speeifi- 

rations. More than 20 of the items included in the pub- 
lication JI e in the field of electrical insulating iiiaterials. 
Covered also arc tlie follo\\ina materials; selpral kinds 
of molding compounds - phenolic. pol J st) rene. rnela- 
mine-formaldeh) de. urea-formalde!~) de. cellulose acetate. 
cellulose acetate l)utjrate; also -heel:;. rods. etc.. of cellu- 
lose nitrate, and cast methdcr~late: also. viii)l rlili~ride- 
acetate resin -1ieets; phenolic liiniinated >tieel and phe- 
r~olic laminated tubing for rabio application? aie io l -  
ered. 

t j .  fiexural atrcngtli, Sou temperatuies. hijze. impact r? 
.-ietai~i't,. ma1 reziataiice. punchi.ig qualit\, iefidctiit 
index. siirfart~ iiregularitie~. shrinkage. soiteiihig point. 
tensile prupertie>. ttXai iesi?t.wct~. tlieima~ ( onducti\itit*:, 
u atel at>'-oi ption. pie. 
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"I was> tremendously impieased by North Africa itself, 
which is  so much like California in it5 geography, cli- 
mate, and vegetation that I could have imagined I was, 
'at home' as far as those factors are concerned. They 
raise oranges. lemons, grapes, wheat. etc.. on as beautiful 
farms as you could see aqwhere.  A trip from Sail 
Diego to L. A. and then to San Bernardiiio, heedlea, 
Phoenix, and Albuquerque would offer countless oppor- 
tunities to take pictures of scenes which have their 
counterpart in INorth Africa. The length of the trip 
would be of interest in this regard too, because it wa;- 
over a thousand miles from Casablanca to the front in 
Tunisia. 1 find that few people here hake any concep- 
tion of the distances we were wrestling with in a battle 
which seems such a small part of a global war. 

"I traveled both Nays by boat and the Navy took 
such good care of me that both trips were entirely w ithout 
incident as far as I was concerned. We did have to run 
a heavy gantlet of submarines both ways, and did seem 
lo be crossing at two relative peaks in submarine activ- 
ity, but that was the captain's worry and not mine, 
luckily." 

- 

ARMY AND NAVY GRADUATION 

A TOTAL of 154 haval Rejerve Officers, detailed lo  
Caltecb for special courses in aeronautical engi- 

'leering and aerology. were graduated in ceremonies held 
at I 0 1  . 'arne- Park on Saturday, September 4. Before the 
graduation. the officers Viere inspected by Rear Admiral 
Ernest L. Gu~~ther .  Ij. S. N-  11th Naval District Air Of- 
ficer, Dr. Robert A. Millikan. and James R. Page, presi- 
dent of Caltech's board of trustees. The program included 
a report on the ISaval Training School In the officers in 
charge. and addresses by Admiral Gur~ther and Dr. 
Millikan. 

In afternoon ceremonies of the same day 180 United 
States Army Air Corps cadets received certificates of 
master of science degrees in meteorology from Dr. Robert 
A. Millikan. Dr. William B. Munro told of the value of 
hietory in being able to get the true value of current 
happenings. Dr. Millikan spoke on postwar responsibili- 
ties of the graduates. After receiving their comn~issions. 
the cadets ieceived orders assigning then1 to their posts 
ae weather obi-en ere. 
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More than a \ ea r  was required in the preparation and 
rr~oiiritiisgof the specimen by curator E. L. Furlong and 
sculptor Win. Otto of the Division staff. The skeleton 
was assembled on the roof of the Mudd Geology Build- 
ing f o r  photographing. and our  readers may recall that 
an illustration of the specimen was the picture of the 
~ e e k  in  a recent issue of Life M a g a ~ i n e .  

Ple-iiosaiirs a re  known the world tner .  How ever. 
those w i t h  very long necks have been discovered in Cali- 
fornia and Colorado. The Institute qpecirnen is o n e  of 
\^r\ fen that a r e  complete eriouyh to prepare a-s arl 
open mount. 

Occurring in the same geological formation with the  
l e s i o s a u r  a re  other great extinct reptiles. like duckbill 

ecoriornic~. o n  leave during the currerit year to serve as  
economic adviser fo r  the National 4ssoriation of M a r ~ u -  
facturers, and Franklin Thomas, professor of civil engi- 
neering. Professors Jones and Thomas were attending a 
conference a t  Columbia University called t ~ y  the Navy 
and attended by representatives of colleges in which 
'Vaval V-12 training programs are  in operation. 

The following alurrini were in  attendance: 

W. G. f i r a h a m  '41 ( . R Keith 2 2  
Paul R. Arne, 2 2  denrge S. Lufkin 2 9  
( C Bin-ton 1 0  J. R Pierce 3.3 

( . F. ('arl-r~n 30  R. k. Poricl -39 
IV. 0. Co\ 'W Harry P. St. ( lair "20 
%. G. ( ox ., F . i i  R V. Watwn 2 7  
%vclnev K. (.oI(l 4 2  W . H W i v  '26 

ENGINEERING AND SCIENCE MONTHLY 



Seven things you should do: 

1. BUY only 
what you 
really need 

2. Pay no more 
than ceiling 
prices.. . buy 
rationed goods 
o&y with stamps 

3. pay off old 4. support 
debts and higher taxes 
avoid making . . .pay them 
new ones willingly ri~;:r for 1 6. Don't ask 

the future with more money 
adequate life for goods you 

sell or 
and savings work you do 

7. Buy all the 
War Bonds 
you can afford - 
and keep them 

Keep prices down.. .use it up, wear it out, make it do, or do without 
This advertisement, prepared by the War Advertising Council, is contributed by this magazine in cooperation with the Magazine Publishers of America, 
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GIVEN GROUP AMERICA MEDAL 

R EAR Admiral Ralston S. Holmes. U.S.N. (ret.) . former 
commandant of the 11th Naval District, and now 

serving as Navy Department liaison officer with the 
National Research Committee at  the California Insti- 
tute of Technology, has been awarded the Medal of Group 
America. This medal was awarded for "devotion to this 
country and the benefits of the Americas'" by General 
de  Division Juan Felipe Rico, commander of Mexico's 
second military zone. 

I n  accepting the medal, Admiral Holrnes described 
Group America as an organization "which stands for the 
unity, friendship, and comradeship which are so vital in 
these times.'" The o anization was originally formed in 
South America and w has members in everv country of 
this continent. 

The presentation was made at military headc111a~1er'- 
in Enserradq with Mexican troops and representatives 
of the U. S, Army and Navy attending. 

PITZER RECEIVES AWARD 

Dr. Kenneth S. Pitzer, graduate of the California In- 
stitute of Technology and now professor in chemistry at 
the ITniversity of California. received the $1000 Ameri- 
can Chemical Society Award in Pure Chemistry at the 
Society's 106th meeting in Pittsburgh in September. Dr. 
Pitzer. picked as  one of the most brilliant yourigchern- 
ists in North America. wa's cited for his work in cherri- 
ical therrnody namicq. 

6' The importance and high quality of the many (-mi- 
tributions to our qcience already made by this young 
man juqtify the confident prediction that he will be 
one of the leaders in Xmericari chemistry during ihe 
coming decades." said a Society statement surnmari7ing 
Dr. Pitzer's achievements. 

Dr. Pitzer received his B.S. degree from Caltech in 
1935 and his Ph.D. degree from tlie University of Cali- 
fornia in 1937. His researches. published in more than 
4.0 papers, include studies of some of the fundamental 
facts of the structure of chemical molecules and their 
reactions, and basic facts of rhemical reactions in aolu- 
tions. Like most chemists. Dr. Pit7er is now busy with 
problems connected with the war. 

The American Chemical Societ) Prize. provided bv 
Alpha Chi Sigma. national scientific fraternit?. was 
founded in 1931 by the late A. G.  Langnuir to encourage 
fundamental research b\ young chemists workingin  
North America. 

-- 

ON SIGNAL ROUND TABLE 

E VERY Sunday afternoon at 4 3 0  p.m.. Columbia 
arranges time for a trio of news experts to gather 

at the "Signal Round Table" and discuss the three most 
pertinent topics of the day. The three gentlemen are 
Harry W. Flannery. John B. Hiishe-. and Dr. Wallace 
Sterling, professor 
of modern history 
at the California 
Institute of Tech- 
nology. 

Dr. Sterling, who 
had gained a large 
listening audience 
before joining the 
Round Table show 
by virtue of his 
own ten o'clock 
news analysis pro- 
gram, has expanded 
that same audience 
with his continued 
crisp and generally 
correct comments on 
news of the day. 
When the talk get's 
round to Russia. 

DR. WALLACE STERLING 

Sterling's w o r d s 
carry even more weight. for he has been a student of 
h a t  country and its people for several years. He has 
written scores of magazine article's on Russia and her 
policies, and has been co-editor of a number of books 
on the same subject. 

The show is completely unrehearsed. and Sterling's 
authoritative and easy flow of conversation on almost 
any subject relative to the war today has made him an 
exceedingly valued member. He  has lived in this coiin- 
trv since 1930. but he is a native of Canada. 

Petroleum 

tinned hi- education at California Institute of T~rhr lo l -  
ogy. He became an American (itizeri in 1928. Since 
1931 he has been a member of the staff of the Re- 
search and Development Divi-ion of General Labora- 
tories of Socony-Vaciiurr~ Oil Company i n  Paulshoro. 
where lie is general -supervisor of the Development Sec- 
tion. He is the inventor o f  proresqeq in petroleum refin- 
ing and has written 'several books on petroleum tech- 
nologv. 
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Social Security 

betfieen investment and having. To provide a constdllt 
1)djdlice in the flow oi imestinent, public lunds and rna~i- 
agemeiit. we are told. must take up the recurring slacks 
of pris ate inv estment. To one not jet full) adjusted to 
die great sidle nor completel) confident in its beneficence 
and competence, this, proposal for so great and so slid- 
den an extension (11 its pnner beems Loth perilous and 
ul~i~riatel)  illusory. Tlie provision of a Hour of social 
securit) nia). -ne niay well believe. ease the impact 01 
trade depression, but if it needs aiicli props as on11 so 
larpe a tranyfo~nialion of our economic structure caii 
giv e, llien. it rnaj he argued, v, e had 1)etter pause for 
fuller consideration. It is. however, open to question 
whether Sir William has not raised a needless stun~bling 
d o c k  in making his social security plan dependent on 
attempts L y  government officials to apply an inadequate- 
JJ proved formula for control of tlie whole economic 

In fad ,  despite all studies thus fai made by econo- 
mists and statisticians, -ive are a long v\ay yet from 
comprehension of the coniplex causes of these successive 
swings. both short arid long, in  tile modern indii-trial 
and credit economies. Some of the results inay lie J ~ J -  

prdised and measured; it is more difficult to isolate and 
ueigh the causes, bocial and psychological as well u s  
economic. Speculation.-, about "marginal propensities 
to coiisume" and the like nlaj lead only to seductive 
lal lacie~.  b e  cannot jet scientificallj assess man's pro 
pensit) to optimism, or llie effect of mash siiggee;.tioii i n  
cumulative i-pi-ins of hope and fear. Lord Kejnes, in 
his most recent l~ook, stresses the inherent stahilitj oJ 
our existing economic system. It ot+cillates about a mid- 
dle position. "enoiding the gravest extremes of f iuc tu~-  
tion in employnieni and in piices in botli directions." 
He bay5 that "full. or cven approximate!) full emp1o)- 
m a i  is of rare and fchort-lived occurrence."' It  is per- 
missible, therefo~e, to suggest that, before adopting any 
bide extension of social securit), we \\sit until tlie elas- 
ticities of our richly productive economj become less, 
~ciii-el} stretched, and our enterprise less weighted wit11 
restrictionism. In time, without pursuing the mirage of 
^full e~r~i)loimmt..' we sliall he able to take an addi- . , 
tiondl measure of social security in our stride. 

Sc-curit) is a natural and necessary aim for tlie i n -  
dividual and for the nation, but, as experience lia- 
shown. like dl1 good things. it may be sought too ex- 
clusively and thereby become self-defeating. The limiting 
rule of social insurance7 "ilie floor and nothing more," 
applies also to s,ecurit) in the vide sense. I t  is iiidis- 
pensable as a necessary envi~onmeiit and starting point, 
but only so far as to make possible daring initiative 
and risk-taking. Aggression. not merely in warfare, i5 
ordinarily the best defense. The principles of true 
liberdlism. more deeply and understandingly applied, 
are s,tiIl potent. The iridiiidual's welfare is still the 
jdi-dstick. but an individual wore av. are of Itis social rc- 
sporisibilities. Competition remains an effective -pur to 
pi ogress. b u ~  experience bas slioit n that there are areas 
ihdt it does not automatical!) sene .  ruth as those pub- 
lic serxires M here illere can he n o  adequate reward, or 
where a single reguliited mpplier can g h e  niore general 
hatisfaction %it11 greater ecunoni). And tlie lesson lias 
been eniphafi~t'd that tlit. uiibri~jlt~d pursuit of gain may 
lead t o  unbalanced poher or other socially noxious coil- 
sequences,. But llie point lia> not Je t  been reached 
where the flow of energ! and initiative is so limited 
that the government must build and guard a wliule sjs-  

A point about our 
Meat points 

Few people complain-to us, a t  least-because 
we can't always include meat  i n  ou r  dining car 
menus  nowadays. But we have heard  travelers 
r emark  tha t  some railroads seem t o  provide meat 
dishes more  frequently t h a n  Southern Pacific, 
a n d  we'd l ike  t o  explain about that. 

O u r  railroad, of course, i s  rat ioned l ike everyone 
else. We a re  allowed ninety-three Iiundredths 
(.93) of a point  p e r  meal per  person to cover 
meat, f resh  a n d  canned, fa ts  a n d  oils, shortening, 
a n d  canned fish. 

Under this ration-if we transported only civil- 
ians-we could serve meat more often than we 
now do. B u t  today t h e  ma jo r  portion of o u r  traffic 
i s  mili tary personnel, i n  t roop trains a n d  i n  spe- 
cial groups, a n d  these service men  have first call 
on  o u r  mea t  supplies. 

Many of these m e n  have been undergoing ha rd  
training. Soldiers lead a more  active life physi- 
cally than  most civilians a n d  they need substan- 
tial port ions of meat. S o  o u r  .93 of a point  p e r  
person p e r  meal  takes quite a beating before we 
get around t o  serving t h e  general public. 

O t h e r  r a i l r o a d s  h a v e  t h i s  s a m e  p r o b l e m ,  of 
course. B u t  Southern Pacific i s  particularly hard- 
pressed because we a r e  serving more military 
meals than any other three railroads combined! 

We're proud to  have these service m e n  o n  o u r  
trains a n d  we're doing o u r  best t o  take good care 
of them. That's t h e  way you  want it, we believe 
e v e n  though, a s  a civilian, you may  have to  eat  
chicken, fish o r  eggs in o u r  dining cars when 
you'd really prefer meat. 

The friendly Southern Pacific 
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A connecting unit whereby pipes can be connected 

to either the inside or the outside of a tank. Simply 

designed, easy to install. Can be used as a coupling 

or union -- has tensile strength inzexcess of 50,000 

pounds -- available in seven convenient sizes. 

The unprecedented demands 
that war has made  o n  the 
American Petroleum Industry 
has been accepted as a chal- 
lenge to produce more crude 
with fewer tools and ievs steel. 
In every field the ingenuity of 
America's petroleum engineers 
i s  being demonstrated every 
day. They- use Lane-Wells  
Radioactivity Well Logs to  
locate secondary producing 
zones in  existing wells and 
Lane-Wells Gun Perforator 

t o  o p e n  t h o s e  zones f o r  
p r o d u c t i o n .  

If you would like t o  know 
how these Lane-Wells Services 
and Products are furthering the 
war effort, write today: Lane- 
Wells, Los Angeles, Calif. 

tern of dams and reservoirs. The mighty *ream need< 
only embankments and occasional catch h'wins to guicic 
itÃ flow into socially productite clianrw1'-. 

Our civilization has no t  exhausted it+ pw-ihilitieÃ for 
free enterprise and the spirit of adventure. The fron 
tier has not vanished, leapt of all for the s c i p i ~  t-s. ~ U I C  

and applied. 
-- 

WINS A.I.E.E. PRIZE 
R.G.D.McC4lNM Di, as been awarded 

the American Insti- 
tute of Electrical 
Engineers' 1942 na- 
tional bes t  paper 
prize in theory and 
research as co-au- 
thor of the paper, 
"Shieldingof Sub- 
stations." 

Dr. McCann re- 
ceived his bachelor 
of science degree 
from California Jri- 
qtitute of Technol- 
ogy in 1934, his 
master of science 
degree in 1935, and 
his doctor of philosophy degree in  1939. He is not3 
employed as transmis-ion engineer at Westitisho~isr Elec- 
tric and Manufacturing Company. East Pitt-burgh. Penri. 

A properly applied materials handling system saves TIME and fully 
develops limited working area. I f  you have a problem, we may be 
able to help you solve it. 



ALUMNI NEW 
1921 

1AWREW.E F. ( H V N I U E R  died 
early in June. He had been with the 
Clendale school sy-tern for several year". 
tea( hin";cier~ e in the high *c hool. 

M \ JOR SMITH LEE ia located in the 
Lo< 4ngeles area, having been transfei red 
from duties at Camp Callan. 

ROBERT J. HARE has returned to 
work at the Southern Californis) Tele- 
phone Company, after having undergone 
an op-ration recently. 

1922 
E. T. GRO4'r and Mre Groat are par- 

ents of a second daughter, Mary Frances, 
born in October of l a ~ t  year. Their older 
son, Leonard, is in the Navy V-12 College 
Training Program at the University of 
Wisconsin. 

LINNE C. IARSOY has been on active 
duty since Julj 20, 1942, in the Coipc 
of Engineers, LJn'ted States Army, as- 
signed to the Distiict Engineer, U. S. En- 
gineer Office in Lo- kngele~ ,  a" ramou- 
flage officer in charge of all camouflage 
arcompli~hed by the Loq Angeles En- 
gineer District. 

1925 

LIEUTENANT THOM 'VS M. HOTCH- 
KISS ic  with the [I. S. Naval Reserve, 
attached temporarily to Harbor Defense 
School, San  Pedro, California. 

1926 

DAN G. DIMSMORE i~ secretary- 
treasurer of TVfcColp:n-Christie Corpora- 
tion, manufacturers of battery chargers, 
electrical rectifier"-. and electrical water 
testing devices. 

DIMITRI 1VIELNIKOV tisited the ram 
pus in September after having worked 
under a Navy contract in Puerto Ri (o  
for the pact I3 months. 

1927 

VKJOR JOiHY H. M VXSOY, of the 
Army \ir Fortes. *i-ited the Institute 11; 
August H e  has a cecorid daughter. nine 
months old. born in Harri-burg. Penn- 
ey1vania. Major \faxson recently addre-ed 
a 'section of the National Research Cioiin- 
(11 on tht work of geologiqtq in the In 
telligence Branch of the 4 .  4. F. 

C H  \ P L  \ l N  ( 1 . I E V T E N 4 N r r  
COLONEL) VERNON P.  J 4EGER 
was selected by the irrr~y to attend the 
Command and General Staff School. 
Fort Leavtmworth. Kankaq, during the 
month-! of September. October. and No- 
vember. This i- considered a cperial 
privilege for any ~\rrny officer, but e-^- 
perially for a chaplain. 

W I N O  \. HOOVER k now trigaged a- 
the president and (hi tf  ~ n g i n e e r  of t h ~  
Elec trical E n g i r ~ c e r i n g a n d  Manufac tur 
ing ( orporation in I o- 'Vngeles. a firm 
building D.(. and I.(. motors and gen- 
erator"- for aircraft. hipboard,  and Army 

Signal Corp. nap. Marly intere-ting ap- 
plications on multiple gear turrets. radar 
generators. and --iibmer-iblt bilge pumps 
hate been deieloped. 

(.. HEWITT D l \  i-. lice-president of 
the Lnited Geophysical Company in Pas- 
adena. Prior to thih position he had been 
a chief seinrnologist and a geophysicist in 
New York. Venezuela. and Texas. 

M. \T. BOWER, a major in the Signal 
Corps. recently arrived in the I1nitecl 
States after hat ing been in Vfrica. 

FRANCIS D. BODE is  on leave of ab 
-en(- from his pobition of assistant pro- 
fessor of geology at  Caltech, to assist the 
Texas Company search for petroleum. He 
work3 under the supervision of Dr. I4arnp- 
ton Smith, "28, who iq thief geolcigii-t for 
the Texa-s Company in California. 

WILLIAM B. H4TCH, JR.. is field 
engineer for Twentynine Palm's Air \ ra -  
clemy. an Army Air Corps primary train- 
ing school. 

1931 

BENJAMIN HOLZM4N i- a major in 
the Army Air Forces with his headquarter5 
in Washington, D. C. 

L V M  A .  ALDEN is employed by the 
Wai Production Board in  Washington. 
He i'- now in the hospital from a broken 
leg received when a plane h e  wa- en- 
tering was picked np  and destroyed by 
a violent squall passing over the field 
where the plane was parked. 

1932 

W. L. RENT is with Union Oil Coni- 
pany at  Wilrnington, California, as re- 
search chemist. He was formerly with 
General Chemical Comnanv at  El Sesun- 

A ,  - 
do and M a r c u ~  Hook, Penn-yliania. 

1933 

DR. MAI RICE DONNELLY and MI<. 
Donnelly are the parents of a daughter 
born April 14 in  Riverqidi. ( alifornia. 

BOB FLETCHER is now -superticiric 
f o r e t a s t ~ i  with the t 'ni ted States Weather 
Bureau District Foreca-t (..enter, Bin 
hank, California. He is also a re-earth 
aworidte on the Phykiw-Meteorology staff 
at  1'. C. L. 'V. He recently completed an 
interesting flight around the country and 
met several Tech friend< while on the 
tour. The Flet(hers are parents of two 
*on\, Bob. Jr.. s i ~ ,  and Johnnj. one. 

GREGORY K. H wr M WY Rhode- 
Scholar, iq now a civilian employee of 
the Navy Bureau of Ordnance in Wii'-h- 
ington. 

FERD S T R W S %  i k  industrial control 
engineer for thf 0. F. iviation Equip 
rnfnt office in San Fraruw(o, 

NOVEMBER, 1943 

1934 
\ N  VI 0 1  \. FOMIL? W T  f tai  mat rieci 

to Virginia Itenger of San Marino. Cali- 
fornia, on May 21 at  "anta Barbara. They 
are l n i n g  in Long Beach and he i* ern- 
ployed a" qervite engineer at  Merco 
Word-trom Valve Company in Los An- 
geler. 

GLEN WOODW \RD i- the father of 
a d:~nghter, Snsan Helen, horn Septem- 
her 5. 1913. 

1935 
Mr. and Mrn. L I W  D \PENPORT art 

the parenti of it daughter, Doreen Marie. 
horn June 11. Their fir-t child is  Roy, 
no% 20 months old. Lind ha4 been thief 
engineer for the Vir Conditioning Com- 
pany of Southern (,alifornia -'inre Decem- 
her. 1941. 

HOW VRD P. (,LV(:KM f l  i o  now 
plant engineer with the \meritan S C K H  
Product"' in 1.oq Vngeieq. 

WVLL-WE J .  S. JOHNSON i~ a<- 
sietant general rnanager o f  the Pornona 
Pump Cornpan:. 

CLYDE ( HIVENS i a  the fathe! of a 
sop. Don, horn Way 31. 

1936 
Mr. and Mrs. T. E. BROWNE, JR., arc 

parents of a third son, (,hark< Edwin, 
who was born May 20. 

WILSON H. BHCKNELL i~ chief elec- 
trical engineer at  O'KeeEe and VIerritt 
Company, now produdng enginedriven 
generators for the Army Signal Corps, Ord- 
n a m e  Department, and for the Navy. Mr. 
and Mrs. Bucknell a r e  parents of their 
first son, who was horn in February. 

V E R 4 L  W. H I N S H 4 W  i s  a-sistant 
general manager and works manager of 
the Felker Manufacturing (company in 
Torranr e, California, manufacturers of 
diamond abrasive tool"-. The Hin'-haw' 
have two daughter-;, two and four years old. 

ROBERT L. JERAI'LD is general 
sales manager of Felkei Manufacturing 
( ompany. H e  ha'- a three-year-old son 
and a seven-months-old daughter. 

CHARLES 4. 'VIORSE and Jane Ad- 
dams Linn, an en-'ign in the Waves. were 
married at  Kansas City. Missoiiri, on 
August 6. 

ROBERT P. DILWORTH. who has been 
instructor in mathematics at  Yale, is now 
teat hing rnathematics at  Caltech. 

1938 
LIEUTENANT \. F. DuFRESNE i~ 

stationed -somewhere in Ensland with the 
Signal Corps. 

JACK J O H 4 N N E S S W  i% now wperin- 
tendent of generation of the Imperial 
Irrigation District. 

Mr. arid Mrk. PAC'L \. DENNIS aie the 
parent', of a &on. John Eric Dennis. who 
was born VII~II- t  11. 

1939 
HERBERT STRONG, ha-- IIKII crnploytd 

at Inger~oll  Rand Company in New 
York. hut i- ncin in the \. V. q. E N  
program at  Caltfch. 

C I P T  VIN PACL ENGELDER iincl 
Mi's \ l i (e  (oolidgt of Loris Be.icti. ('a!- 
ifnrnia, wore married at Camp Murphy. 
West Palm Bfa th .  Florida, on 'Â¥Saturday 
iugii?t 7. H e  held a cornmi'-'-ion in the 
I. S. Marine Resene- when ht. H a -  railed 
to actis? du t t  farly in . lÂ¡tl 
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War 

/ other places subject to hard wartime usage. 

"%a-y**," -- " *- ' 

plants expedited by plain concrete 

War plant construction is often aided these days by 
building floors on ground with concrete. Steel is seldom 
needed. The bulk of the material is usually available 
locally, with ~ u x u  transportation. Big floor areas 
can be completed rapidly and used as  a working plat- 
form for other construction operations. 

And after assembly lines start rolling, concrete's 
strength and durability help maintain the nearly-perf ect 
floor conditions so vital to plant efficiency. 

Where a high light-reflection factor is desired to 
improve lighting conditions, a white portland cement 
concrete topping is easily provided. 

Ova technical staff is ready to assist designers and 
builders on floors and all types of war construction. The 

information sheet described below may be helpful in 
expediting your job and getting maximum service from 
concrete. 
lÃ‘Ã‘Ã‘Ã‘Ã‘Ã‘--Ã‘Ã‘Ã‘Ã‘Ã 1 

PORTLAND CEMENT ASSOCIATION 1 
I 
1 Dept. 110-16, 816 W. Fifth St., Los Angeles 13, Calif. I 
I I 
! Please send me free information sheets checked: ! 

Q :Concrete Floors on Groundp* covering subgrade, slab design, 
jointing, placement, finishing, curing. I 
"White Cement Hoors," giving construction data. I 

Name . I 
Organization- . 

I 
I 



Where there's a fight there's a Mitchell 

... and behind every B-25 Mitchell 
bomber, fromsicily to NewGuinea, 
is theNorth American engineering 
department. 

Just designing good planes isn't 
enough. They must also be easy 
to build. That  is why there is a 
project engineer in charge of any 
particular contract. 

It is his responsibility to synchro- 
nize the work of all engineering 
groups involved, to work with de- 
signers and layout men in adapt- 
ing designs for ease of production 
and to coordinate t he  work of 
engineering with the shop. 

Because of the complexity of to- 
day's warplanes, highly specialized 
engineering groups are required for 
such work as experimental design, 
aero-dynamics, wind tunnel tests, 
stress analysis and weight control, 
the design and installation of hy- 
draulic, power plant, electrical and 
radio equipment. 

Engineering's job doesn't end 
when a plane gets its final OK. 
From field servicerepresentatives, 
stationed all over the world where 
North American planes are operat- 
ing, come changes indicated by 
battle experience. These are care- 

fully studied by design engineers 
for possible use, since only by con- 
stant improvement will we keep 
our planes better that the best the 
Axis has. 

North American's engineers are 
helping to win this war sooner. 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

nglewood, California. Dallas. Kansas City 

Designers and builders of the 3-25 
Mitchell bomber, A T -  6 Texan 
trainer and P-51 Mustang fighter 
( A  -36jighter-bomber). MemberA ir- 
craf2 War Production Council, Inc. 
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