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1t Each near demand made them biggrr and better! 

Tod'iy, thousands of oil eompiinies with oil fields, 
refineiies, bulk pl'ints, service stiitions and cost- 

THE STORY OF OIL cutting tiimsportation 'lystcins-deliver over 1,840,- 
1 000,000 bands of pctiolcum ycdily-meet U.S.A.'s 

demands for value in oil. 

And, todiiy, the responsibilities ot Socoiiy-V.icuiim, 

c OI.O\FL Edwin I1r.ike7s oil well, drilled in 1859, one of the oldest companies in tin- industry, ale eon- 
pioduccd only 20 baric'ls iliiily . . . stmtly iiwniiting . . . 

f i t  it gave people a tatit(; of tlic benefits of pi t i o -  Unpiecedcnted cleniiind tor petroleum products 
lrznn-tmd a gieat industry was oft to a flying start! calls for expansion in cv7ciy p11,ise of our elllcicnt, 

TIle first dulling rigs-first refining equipment- O~eration . * . 
weie adequate for that eaily demand. 46,400 independent "smGill" businessmen must be 

But invention of the automobile, airplane, Diesel kept competitive-supplied with whilt it takes to 

engine and other @eat machines in turn demanded pro\ ide a big monr!js worth for you--~i good living 

@eat invention in oil-~nd old-f.ishioned equipment for themselves. 

gave way to scientific research laboratories, modern When 150,000,000 Aineric~iis say, "I u ant," it takes 
refineries, pipelines, tankers and tank cars. businesses ot all sizes to deliver! 

The Flying Red Horse Companies 
SOCONY-VACUUM OIL COMP4NY, 1NC.a MAGNOLIA PETROLEUM CO.. GENERAL PETROLEUM GORP. 



B O O K S  
DIANETICS: The Modem Science 
of Mental Health 
by L. Ron Hubbard 

Hermitage House, New York, $4.00 

Reviewed b y  Charles K .  ttiir<"i. 
4fisistant Professor of Philosophy 

and Psychology 

1 I \NI-.TICS PROMlhES anyone a new 
personality and a new life at the 
cost of little effort and even less 
knowledge. This promise alone, 
well-publicized, is enough to attract 
a wide and enthusiastic public. What 
is Dianetics and how important is i t?  

The main popular emphasis has 
been on the practice of 1)ianel.i~ 
therapy, but Hubbard's sketchy the- 
oretical facade for this practice 
might well be outlined first . Briefly, 
Hubbard claims that the mature 
adult has three minds: reactive (en- 
gramic) , analytical (coriscious) . and 
somatic (motor-effector ) . The re- 
active mind begiris, presumably. with 
conception. It records physical pain 
or painful emotion (mhose?)  in the 
cell tissue of the z y p t e  and of suc- 
ceeding developnlental stages. And 
it "thinks only in identities." (What 
does "tlilnkin$' mean here?) 

r ,  Ihe  recordings ot the reactive 
mind are called engrams, and it is 
stated that none are ever lost. En- 
grams may be pre-natal or post- 
rialai. Some pre-natal engrams are 
caused by pain rebuking from phy- 
sical contact. Others are the record- 
ing of verbal interchanges, somehow 
"overheard" by the pre-na~al den- 
izen, and presumably recorded if 
they are detiimental to his welfare. 
h a r a n i 5  can he reactivated by sim- 
ilar circumstances. and then operate 
as inh i l~ i t in~omrna t ids  on all other 
human functions. 

How i s  it done? 

Huhbard offers no evidence as to 
how speech can be recorded on cell 
tis'-iue (later to lie reclaimed and 
verbalized), nor doe. he attempt to 
explain how physical pain alone. 
after being recorded, ran function as 
a command. In fact no acceutable 
evidence exists for such phenomena. 
as~uming even minimal meaning. 

With the maturation of the nerv- 
oils system. analytical mind develops. 
It includes the center of awareness. 
all computational ability and all 
standard memory experiences which 
are not engramic. (Note the impli- 
cation that al l  important rational 
n o t i o n s  of this mind arc computa- 

tional.) We are told that Dianetics 
has discovered that analytical mind 
is "inherently perfect'" (errorless) . 
Only the aberrative effectb of en- 
grams prevent our using this per- 
fect. errorless instrument of ration- 
ality for a fuller. richer life. En- 
grams are the single source of all 
irrationality, all psychosomatic i l l -  
ness, all unethical behavior. (More 
recently it has been reported that the 
group contends that all disease is 
psychosomatic unless proved other- 
wise!) 

Dianetic therapy requires an audi- 
tor and a patient. One of the alleged 
discoveries of Dianetics is the ability 
of anyone to return along his time 
track to contact earlier recordings. 
This is not standard remembering;. 
it is claimed. In a relaxed state 
( reverie) the auditor tells the pa- 
tient to return to engrams. to reduce 
them by repeating their content until 
they disappear. They appear re- 
filed in the standard memory bank 
of analytical mind. accessible to re- 
membering. 

In the clear 

With all engrains erased and re- 
filed one becomes a "clear"; if only 
the more serious engrains are erased. 
one becomes a "release." I Does a 
clear h a w  to he r ~ t r a i r t ~ d  or is  
his perfect rationality i n ~ n ~ ~ ~ d i a t r ? )  
Since engrams are the sole source of 
aberrations, the clear is presumablj 
an errorless computer. ethically good 
and ovtimallv healthv. Hubhard 
writes as if he ih speaking from study 
of a number of cleared cases, but 
no data are given on the size of his 
sample, if any. 

A wider context for this system i-- 
provided. The single fundamental 
principle is Survival, the "dyriamM 
principle of existence.'" This dy- 
namic principle has four separate 
dynamics: survival of self. offspring. 
group and Mankind. Rational he- 
havior is the harmonizing of thest 
four dynamics. The drive for sur- 
vival is inherent in the individual 
Hubhard states, "It is a new thought 
that Man is motivated only  by sur- 
vival." This is one of many new 
tlioughts rediscovered by Huhhard. 

A reward (pleasure) is provided 
as an incentive for the survival drive 

-even though this drive is inherent 
and necessitous. Yet the ethical 
theory is summed up: "The besi 
solution to any problem is that which 

CONTINUED ON PAGE 2 
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will b r ing the  greatest good to the 
greatest number of human being%.'* 
To effect all of these things calls for 
a pre-established harmony! 

Criticism of Dianetics should be- 
gin with the main point of emphasis. 
practice. I t  is urged above all else 
that anyone who will try Dianrtic 
therapy will be convinced, for "It 
w arks!.. One basic coiifusion evi- 
dent in this contention is the identi- 
f y i n g o f  practice and confirmation 
(validation). This confusion is not 
an exclusive possession of this sys- 
tem. It fits well into the practiral 
temper of American culture. where 
the term "'theory" is often a smear 
teim. This is a misreading of prag- 
niatism, and in the extreme it is a 
false identification of know ledge and 
value. 

Practice in psychotherapy is con- 
tiol of a psychological lituation to- 
ward a goal. Values enter the picture 
in the form of a preferred goal. 
e. g., in~provenient of human effrc- 
tiveness. Know ledge enters in ternis 
of the control process and the pre- 
diction that such controls will attain 
the goal. 

The criteria for Dianetic method 
and the alleged results are described 
and explained by means of certain 
concepts. Since Hubbard regards his 
system as an autonomous science of 
mind. it is clear that his sole source 
of  data is the introspective reports of 
patients undergoing therapy. This 
i-s the main implication of the "It 
w orks" attitude. Systems based en- 
tirely on introspective reports are 
~egarded b j  careful students of psv- 
rhology as uncontrollable. They 
have no predictive value for hrharior 
of the whole person. What happen< 
is that behavioral terms are smug- 
gled in. Rut this is psychmy..  and 
Ilubhard stales that Dianetics is not 
psychology. 

Obviously. in Dianetie therapy 
something happens. The terms of 
Dianetio do not give u'- any informa- 
tion as to &at happens, because two 

fundamental steps are omitled. First. 
the concepts must be operationally 
analyzed to give them meaning. 
Hubbard seems completely innocent 
of this requirement. Further. when 
\vc know what we are talking ahotit. 
then we must accumulate objective 
evidence for confirmation of our 
assertions. Evidence already exists 
for such phenomena. but Hubbard ib 
so convinced that his discoveries are 
new and original that he w i l l  ha le  
none of the old evidence. nor does 
hc give any for hi'- contentions. 

' I t  works" 

Despite n i a q  staten~ents that the 
s w e m  rests on precise axioms. de111- 
on5trated natural laws. measurable 
entities, scientific facts. n o  reliable 
evidence supports these claims. 111- 
stead, we are told "It works.'" E+i- 
dence exists that Hubbard regards 
professional scholars as obstruction- 
ists and dolts. For whatever motives. 
it wais more profitable and safer to 
issue an undocumented 1 oliin~e. with 
promissoly notes on evidence. Be- 
lieving hirriself in possession of man) 
incredibly simple disco\ eries. Hub- 
bard appaiently also felt that the 
usual scientific amenities were tin- 
necessary. This in the face of quali- 
fied opinion that amateurish med- 
dling ~ i t h  human tninds is danger- 
ous. 

Since HubLard has denied to 
rritic+s that his system rests on a 
mechaiiical analogj. it is instructive 
to point out that engineer Hubbard 
relies heavily on the analogy of com- 
piiting machines. The mathematical 
liiophysicists and the cyheriieticist-s 
have recently attacked phases of psy- 
chology and sociology b\ means of 
neurological or mathematical inod- 
el*. This approach does have some 
heuristic advantages but it rnust be 
handled with caution. Such iheoret- 
ical models are greatly over-simpli- 
fied today. They are working hy- 
pitheses, not ye1 "scientific facts.'" 

Foi one thinsr. snch model;; an' 
usually ba5ed on inicroscopic I neu- 
ral ) events. Human behavior. espe- 
cally of the whole person, is marro- 
st-opic. ho existing model. based on 
an  analysis of microscopic events. 
does {ustictb to macroscopic data. 

Hubbard's concept of analytical 
mind is undoubtedly hiich a model. 
There is little doubt that he confuses 
his model with observable macro- 
level behavior. This tricks him into 
a thoroughly out-moded iristinctivist 
)osition. with all major postive cum- 
ponents inherent in the individual. 
I has taken carehil scientists two 
pnera~io111- ti> mercome a similar 
nineteenth century position. 

Huhbard confuses the idealized 
perfection of a computitig machine 
with analytical fiinctions of thp 
mind. hence v,c have errorle* ra- 
tionality in the "clear*'. Error, then. 
can be attributed to a single source. 
the engram. Huhhard can believe 
that human salvation is so v e n  
5iniple onh  beeaiise (lie complex 
)rol)lems are hidden to him by his 
instinctivisk solution. Others. more 
aware o f  the results of the last 
century, k n o ~  thai relinquishing 
instincts, through sound operational 
analysis. introduces all the coniplex- 
ity of socialization and cultural re- 
1ativil-v. 

Reminiscciit of the early days of 
psjchoanalysis is the manner in 
~ h i c l i  Hnhliard ,eeks to secure his 
system agaiiist attack. To the early 
)rthodox analysts and vven to a 
few todav - criticism indicates un- 
ronwious resislarice. The critic iiecds 
ana1y~i-i lo see the light. To Hub- 
lard.  any critic must have aberrant 
engra~ns. This is a coiifiisioii of 
psychological states with logical 
principle"- of validation. This stand 
also violates a basic scientific t e ~ ~ e t .  
namely, that data must be open lo 
alternative explanations. Hubbards 
position gives a closed system uf 1111- 

deniable evangelical advantages. but 
CONTINUED O N  PAGE 3 2  



ENG NEERIN  

O N  THE COVER 

" 7 I he young man on t11i.s rnonth'.s covw 
i s  a very tender freshman. He has just 
stepped off the lw- into the Â¥-ha~[  \tin 

light of ( amp RadforJ, in the Saii 
Beiiiaidino Mountains the Institute'- 
n e ~  stodent camp. 4 t  hi$t glaii( ts he 
niay m o e l y  seen1 to be bedding foi 
the cabin to ~ h i c l i  he has been a ' - ' s i~ned 
for  the next thiee days, ko lie < A H  u n  
load hi" bedding and gear. A~'ttialIy, Sic 
1s doing a good deal nioie than this 
lip is beginning his college i areel 

On pages 11-15 of this f-isue you'll 
hnd some pit lures nf the early days o f  

the clasi of '54- kame of the things 
they did at freshman tamp, and iomr  
of the t h h m  that Meie done to thcni, 
ha rk  on (-anipus, >!Ã§ the) M P I I ~  t l ~ r o i i ~ h  
t h c i ~  initiation by the cia+ ot "53 

SCIENCE AND FREEDOM 

PresiiIent DuBridge's article 011 page 
5, "Science anil the Spirit of F r w -  
cinm," was adapted from a speech 
deliv<~rcd at t.htx inatigmration of Gordon 
Gray as President of the University of 
North Carolina ( the pioneer state uni- 
versity of America, hy t l l ~  way) on 
October 9. 

CONTINUED ON PAGE 4 
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Last month and the month before we 
acceded to the superior wisdom of 
the famous Chinese philosopher who 
contended that one picture can whip 
mere yakity-yak in straight falls. 

Consequently we substituted full 
pages of pictures of our newest two 
trains-the great new Sunset Limited 
between Los Angeles and New Or- 
leans, and the swank all-room Cas- 
cade between Portland and San Fran- 
cisco-for our customary column of 
chit-chat. Now we're back in busi- 
ness a t  the same old stand. 

Streamliners Galore 
It has reached the point where 
streamliners, to us, are like measles 
to other people. At any rate, we're 
"all broke out" with them now. With 
the new Sunset Limited and Cascade 
climaxing the passenger end of our 
great $316,000,000 improvement pro- 
gram, we can take you all over the 
place in modern, luxurious comfort. 
Just look a t  this streamliner line-up! 

For romping up and down the Pa- 
cific Coast: Between Los Angeles and 
San Francisco take your pick of the 
luxurious, all-Pullman Lark or eco- 
nomical Chair Car Starlight over- 
night; or the spectacular, low-cost 
Coast or Sun Joaquin Daylights by 
day. (Don't forget the Sacramento 
Daylight and streamlined overnight 
sleeping car service on the West Coast 
between Sacramento and Los Ange- 
lea.) Between San Francisco and 
Portland, choose the swift, scenic 
Shasta Daylight with its low-cost lux- 
ury ride, or the new Cascade, which 
shares with the Lark the title, "finest 
overnight sleeping car train in Amer- 
ica." No extra fare on any of these. 

To the East, too 
If you're going east, you can't do 
better than one of these: From San 
Francisco ride the extra fine, extra 
fast, extra fare City of San Francisco 
or the smooth, no-extra-fare San  
Francisco Overland, with its breath- 
taking daylight trip over the High 
Sierra. Choice of Pullmans or Chair 
Cars on both of these-fastest two 
trains to the East from the Golden 
Gate. 

From Los Angeles there's the  

smooth-gliding, low-altitude Golden 
State to Chicago via the Southwest 
winter playground country. Pull- 
mans or Chair Cars. Moderate extra 
fare. 

Or go east the really new way- 
via New Orleans on the new Sunset 
Limited from Los Angeles. All-room 
Pullmans. "Sleepy-Hollow" Chair 
Cars. Moderate extra fare. 

That's a flock of streamliners-but 
for good measure we'll throw in an- 
other. Anytime you're deep in the 
heart of you-know-where, try a swift 
ride on our mile-a-minute Sunbeams 
betweenHoustonand Dallas. They're 
the Texas equivalent of our Califor- 
nia Daylights. 

Fat Tuesday 
If it actually is later than you think, 
you'll appreciate a reminder of the 
Mardi Gras celebration in New Or- 
leans. No harm in planning now to 
be on hand between January 28 and 
February 6 of 1951 for the parades, 
feasting and general hoop-de-doo. 

Color Book 
Incidentally, if you'd like to have a 
full-color preview of a trip to New 
Orleans on the new Sunset Limited, 
just drop a card to Mr. F. Q. Tred- 
way, Room 735, 65 Market Street, 
San Francisco. He'll send you one 
of the prettiest color books about 
the train, route and scenery you've 
ever seen. Absolutely free. You can't 
tell the Auduhon Dining Room from 
the French Quarter Lounge without 
a color book. 

My! How We've Grown ! 
Thumbing through some old records 
the other day we ran across some in- 
teresting figures on our parent com- 
pany, the Central Pacific Railroad. 
Back in 1883 we did a gross business 
of $24,744,421, and we paid out 
$442,727 in taxes. Last year we did 
a gross business of $537,518,704. 
That was an increase in 67 years of 
1995 %. However, i t  wasn't all gravy. 
We paid out $53,058,644 in taxes. 
That was an increase of eleven thou- 
sand eight hundred eighty-fourpercent. 
We pass this information along in 
the hope of making you feel better 
about your own tax burden. 

s * The friendly Southern Pacific 

IN T H I S  I S S U E  CONTINUED 

THEORY O F  GAMES 

DIANETICS 

or maybe Eniile (:&--is. ah you p r o l ~  
ably know, a young and artive "sciem~e 
of mind." A s  surh. it has stirred up a 

( ~ i ~ n c e - m i x ~ i e d  young m m  -imduding a 
good many students at this institution. 
To  date, the theory of Dianetics i s  

niakcs the 1 I e f Ã § ~ $  i^aInation v+e'\e 
-<-en of the throi \ ,~iid practk e ot 
Dianctn -. 
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S C I E N C E  A N D  T H E  S P I R I T  O F  F R E E D O M  

An essential element in the strength of America i s  a 

strong science. But to be strong, science must be free- 

and freedom of science is  in present danger. Let us not 

sacrifice that freedom in a misguided attempt to preserve it. 

T+.N Y LARS \ (A)  -I 111s t 11.1 as university faculty and 
'tudetit g r o u p  assembled t o r  the opening of the first 
emes te r  it was noticed that some of the professors 
of the *cience departments had not returned. They were 
on leave of absence. it was lear11t.d; and there was fre- 
quentlv a n  air  of myster! as to their whereabouts. A s  
the weeks went by more and more scieiitists quietly left 
their posts and 10 the spring of 1941 a major exodus 
had occurred an exodus which w a  to mount to such 
p r o p o r t i o ~ s  that In 1941 there v^as scarcely a univer'-it! 
science department in the country whose faculty and 
graduate student groups had not been cut to ribbons. 

And in the meantime. behind closed doors in labor- 
atories throughout the rountr l .  there developed one of 
the most as ton ish ingdramas  of human history. ^ s e w  
of what was going on did not reach the public until 
the war was over. Then the American people received 
the astonishing w \ \ s  that a large group of college pro- 
f e t o r s  and largely very young ones. too- had helped 
mightily to win the war and hriiig it to its dramatic 
conclusion. 

r .  I h e  astonishing way in which these fe\\ thousaiid 
,cientist1-, 1)rought highly abstruse scientific knowledge 
and techniques from the laboratory to the battlefront 
has been told so often and in such detail that man! 
people h a l e  become tired of hear i i igaabut  it. 1 assure 
\ o u  that 1 do not intend to add to their weai ine~s.  in 
spite of the fact that a case can he made for  the statement 
that much of the story has been blurred and even dis- 
torted dur i i ig the  past five years. 

But my concern today is not fo r  the story of what 
happened, but the conditions which made it possible. 
::or the-ie conditions must be pre'-.erved, not only because 
they a re  necessary to preserve oui strength in case of a 
future military emergency. hut because the same strength 

i-i essential, whatever lies ahead- be it peace or  war, o r  
froinetliing else which is neither. 

What was it  that we. as  a nation, had in 1910 which 
made it possihle to avoid disaster and  eventually win 
the victory of 1945? Whether we speak of the field of 
science. o r  of i n d u s ~ q .  o r  of the military, the essential 
thing that we had in 19!0 may be sunlined up  in one 
word: strength. I t  \ \as  a latent strength, a strength ~e 
ourselves did not know v\e had. 1t was a strength which 
had been grievously endangered hy the great depies-sioii 
of the early 30\, and  by neglect in the late 30's. But 
the streiigth was still there. waiting to be called forth. 

Hi i s  strength, this latent energy. existed. of course. in 
niaiil fornis. It existed in the form of virile laboratories 
of science and  techno log^. in the form of a great am1 
well-managed industrial plant. in the form of a great 
country blessed vtitli rich agricultural and  mineral 
resources. But most of all ,  it existed in the hearts and 
minds of 130 million people- people who were willing 
to i-acrifice whatever was neressar! to preserve their 
democratic traditions. 

And just here lies the key to the source of all  that 
strength. It was a strength born of freedom, a strength 
nurtured and brought to its full  power by freedom. and 
a strength which could be energized to it-- full capacity 
to firfit for  that freedom. 

It  is not a neb+ thing to point out that freedom is Loth 
the goal and the source of vitality of American denioc- 
racy. But it is. nevertheless, a fact which is being 
forgotten or  ignored in these days. And it must not be 
forgotten or  ignored. Our  very existence may depend 
011 not forgettin";t. Certainl! our  battle to  preserve 
freedom can hardly be won if we forget either what \\e 

are  fighting for. o r  \\hat is our  most effective weapon. 
The scientists a re  especially sensitive about this matter 



of keeiloiii. Some people think the! d ie  too s(Â¥nsiti\e 
But. the scientists. like others e i ipae t l  111 intellectual 
puih~iits. kiio\\ that tieedom is t h e i ~  life blood. Without 
ficcdoni theie limplv i.111 an)  si-it3tict^: (help i s n t  schol 
arlv inquiry of kind. 

Of courst.. we all know that heedon1 is 'in essential 
t ~ a t u i e  ol the life oi any Ameiii a11 citizen freedom to 

and go. to liu\ and sell and o ~ i i  property. to vote 
tui whom lie pleaaes. to \\(irk at the job lie cl1ooae-i. to 
believe and speak and read and listen and think and 

~ o i i c l u ~ i o n ~  oi otlier< 
This  h w d o r n  1 0  eypres-i idcas is one of the most ])re- 

cioiik ol all  oin treedoins. l,oi on/'\ froin new ideas 

Science under dictatorship 

impoitaii(-e in h ~ r  rveiit~iai defeat. 
H u s i a  on tile otht=r hand was nevei. J- '1 nation. a 

grreat leader in  .cience. tlion$i she did have a iimnher 
of bi ill iant scienti.t'-.. 15ut Russian infhienre on scieine 
today i -  almost at the zeio point. l a rgeh  because the 
iion cui tain pievents an \  exchange of k n o w  ledge w i t h  
other countries. What, information doe- enierge s h o w  
prett\ cicatly tliat scientists whose ideds a re  not sliictl\ 
in ac'coid \tit11 the p i t y  line h a w  been purged in one 

tliebts ot al l  that iiiakes scholar '-l~ip possible. They are. 
of course. dl-o the ulter antitltcsih of exeqthing; else 
that nidkes life \iorth while. It is fo r  this leason that 
A n ~ e n c a  stelrids united in its opposition to the spread of 
So\iet irnptl~ialisrn and the (communist i<leology on 
which it I V G I ~ .  

Hut as  v\e hattle to defend our freedom Iioni threat- 
r o m  11e\ond oui bordets. b e  iiiust also 1)attle to defend 
i t  Irom at tacks at home. 

There a re  two daiip=rs we face here at home -two 

titingeis uhicti threaten us from opposite directions. 
4nd  jitt't as eve^ n i i l i t a r ~  commander is familiar with 
tlie ({angets of fighting a war s i i n u l ~ a n e o u s l ~  on two 
fronts. 50 v+e must lie careful that. in giiviiig too great 
attention to eitliei cneim. tte a re  not caught iinav,aie-. 
and ov ei i\lielrn(~d l i j  the othei.  

The danger  w e  face a t  home 
r 7 t h e  first drid most obvious danger v+e face here at 

hoine is the danger poacd l i p  the ~~on->pi ra tor ia l  activities 
of the dgetlts of a foreign povuxr. The  same imperialism 
v\ hich thteateiis us v ith its inilitar\ p o Ã § e  abroad seek* 
al+o to contuse. to disrupt. to sabotage. and to sap oui 
*tretigttli within out o\+n borders. There is no question 
hiit that there are  main thousands of men and women 
i i i  this co~intrv who a re  'Morn tu uphold at al l  rusts the 
must- of Soviet imperialism and  of (hrnniunist ideology. 
r 7 I lie\ ~ e e k  I D  iliscredit America and its ideals. to confuse 
oiii ~ ) e o p l c  t h r o ~ i ~ l i  lies din1 distortioris. to olistrnct at 
f i t ' i )  tiirr~ our  efforts to  keep the nestern world safe f o r  

,, ileniocracv . I hough in numbers this compaiiy of ineri 
d i d  fioinen is hut a piin\ t o r w  in the fact, of 150 million 
o w l  4merieatis. the\ can still do great damage. The\ 
u-.e otii traditioiis ot treedorri to protect theriiselve- \vhile 
tlita! seek to discu-dit and destto\ those fteedoms. In 
case of a ni i l i tan emergency they v+otild not hesitate to 
usiA ever\ foi m of sahotagt* to impair our  eliorts to tight. 
,, 1 he (oiin~iuiii- ' t-  of this countrv constitiite '1 ticioiia arid 
liiglih o ~ g m i z c i l  primp and \+e face serious [ ~ r o l ~ l e r ~ i  
iii 0111 task of i ~ < l t i c i n g  them to impoteiice. 

Ilo\\  do \\e do tliis? 
r 7 1liat is a ~[ne-tion I ,luill leave to experts. I*'ot just 

lieie lie- tin" second ilanger ol which 1 spoke. I t  is a l l  
too eas) to dilopt Javts and piartices and regulation-' 
~t hich vhi le  tinned at the ('.ornmuiiists. w i l l  ensnare a 
(fo/en or  a hundred innocent people for every giiilte une 
w h o  is t iapped.  A n d  if \ \ e  folloiv that line. Tte I+ ill 
Iuve  s n a p p e d  the bai'ir Ameiican principles of justice 
n\d it is the ~ ~ o n i i n ~ i n i s t s  themselves who will l)e the 
one- to foi the\ will fie able to shout to the woiltl 
that the Arrieiican ideals of just ire a re  a hollow m o c k e n .  

While v\e all despise the i(leoloo;\ of Commuiiisrn. 
Ã §  KII I I - '~  find a wat to keep it f rom qireading without 
f a l l i n c i n t o  the trap ot la l ie l l i i iga/ /  ideas with whicli 

\ve do  not happen to agiee JS b e i i i f l ~ o m r n ~ i ~ ~ i a t .  We do 
rot \\ant Conimiiiiist piojiapanda to intrude itself into 
oiir schools and colleges. but the clidllenge is to find a 
method to pievetit thi.s. which does not a t  the same time 



3uppre.s a l l  expression 01 unconventional ideas ami 
i n n  K e  fight Communism because we love free- 
dom. Are we foiced to sacrifice our  freedom i n  o u r  
fight to preserve i t ?  1 believe not! But I believe there 

is a danger that we may. 
1 believe that there a re  methods of  fighting Commu- 

nism intelligently. of fighting it by using and not 11y 
destroying the tools and  techniques of democracy and  of 
freedom. And yet. today we often see those ivho a d ~ o -  
rate one method of fighting Communism charging those 
who advocate another with beirig Conlmunists themselves. 
I realize that I .  niyself. run that risk today of being 
called a "red" because I assert that not all methods ot 
fighting reds are  equally intelligent o r  effective. 

This  danger of losing our  essential freedorns in mi>- 
guided attempts to fight f o r  them is piesent in a rritiral 
degree in  our universities. Our universities have been 
the citadels of intellertual freedom. Free discussion of 
ideas is the life blood of ihe search for  truth. We, in 
the universities. believe that the way to defeat a bad 
idea is not to jail the propounder or even to make 

him sign an oath that he never had the idea! but tr 

expose the fallacy of the idea and then to state the trnth. 
Those who have studied the history of Kuropean and 
American universities know that the atrugglth f o ~  inlei- 

lectual freedom has been a I o n g a n d  painful one, and 
that we who inherit the fruits of the eventual victory 
must never g i w  up  the fight to pieserve what ha"- 
w e n  \$ on. 

There a re  borne. of course. who charge that professors 
a re  Â¥- fond of their intellectual freedom that they will 
even protect CoinrnunistÂ¥ in order to preserve it. This  
is a \icious falsehood. We fight to preserve freedom 
because we believe ii is our  best weapon apainst Com- 
munism. We believe not only that it is unnecessary to 
destroy freedom to fight Communism. but that it would 
be fatal to do so. Freedom made America strong. [Free- 
dom will keep it strong. An0 a strong America is the 
only bulwark in the way of a Communist world. 

A strong science i s  a free one 

4s I have ,aid. an essential element in the ~tretigtlh of 
America is a 5trong science. And the only s c i e i w  which 
can possibly be strong is a science which is free. I p 
until 1940 science in America was free;  consequently it 
was strong: an0 ronsequentl! it could help win the war. 

And what u t  1950'r' \ow 1 am not an alarmist who 
-ays thai the freedom of science is goone. It has no more 
gone thaÃ has a m  o t h e ~  ireeilom -yet. But like other 
freedoms. it is in danger. And  it face;' the same daiiger 
as  other intellectual freedoms that we will fool ishh 
sacrifice it in ct misguided attempt lo preserve it. 

At the end of the war the public learned that certain 
basic discoveries in science which had been made before 
the war. in some cases Ionpl~efore .  were used as  a basis 
oil which to devise valuable weapons of war radar. 

proximity fubes. rockets and  atomic bombs. The  details 
of how those t+eapoiis were made have been properly 

kept 31,cret. But '-om? people would go farther and 
suggest that the principles of science should a1.o be kept 
secret. They d o  not realize that science and  secrecy a re  
nlutually exclusive; if you have the one jot1 can not 
have the other. If yo11 keep e v e q t h i n p e c r e t .  \ o u  
tliscover that you have nothing to keep secret. Seciec) 
is the antithesis of a i l  intellectual freedom anii it must. 
therefore. he kept restricted to the minimum pos-iLle 
area. 

Science and military technology 

There is confusion on this point Lerau-ie of the failure 
to distinguish between scicrice and  military technology. 
Mililary tech nu log^ ii, the design of vveapon-i and tech- 
niques of warfare and activities in this field niust 
obviously be kept sectet. Science is the search tor  
knowledge and in this field secrecj is n o t  only undesir- 
able but impossible. 

But science faces a more subtle and  more terrible 
danger. We now know that during the war one Canadian 
and one English scii 'itist were (~oninnuiist.-' c ~ n d  passed 

secret i~iforrn:itioti KI Soviet Hussia. Theye \ \ere  pio-  
fonndly disiurbitig a r d  disheartening, revelation;-.. Could 
there ha-.e been others who did likewise? Are there 
others no\$ ? "Satitrally many people have been nervou- 
about tliese questioiis. Charges and counterrhargcs have 
w e n  free11 e-<char~ped. I ufounded accusations have 
been made. 'Vier1 have been dismissed froni their jobs 
I~ccause a college roommate had belonged to tlie Com- 
munist Party Lack in 19i-57. Others have been vilified 
l>ecaiifte they defended their friends against charye. and 
in-inuatioiii \\liicki the) k m ' ~  lo be uiifoinided. \nd 
so it goes. 

But what are  the facts? 
If we peer caiefully tlirou";~ tlie -iinoke and liiye \+e 

find this solid fa(-[; namely, that mi one single 41r1pr- 
lean scientist who u a s  engaged in seciet work dui ine 01 

iince the war lias e i c r  heen proved guilty of. o r  e ien  
indicted for. espionage o r  treason. h o t  one! 

A few were (.'ominuni;,ts in 1937-3;. a s  ~ t ~ ~ d e n t s .  !kit 
a, f a r  a s  is now known. the thoiisands of American 
scienlists who have lieen engaged in ~ r i i l i t ~ t r j  work were 

100 per cent loyal and  100 per cent i ~ l i a h l e .  Appa l -  
ently. not one of them even accepted a bribe in corinec- 
tion with a v a r  con'ract! That  iÂ¥ a proud record. 
indeed. And yet rn.in? people seem to believe that 
scientists a re  I d a n g e ~ o u s  lot. not to be tiusted at all. 
upon whom ill sortÂ¥ of i-pecial restrictions should be 
placed. I ) - b s  that co itribute to a free wieiice and a 
strong scifbice a s t r o i i p c i e n c e  upon which our  very 
exis-itence tnght  .oine ~ ! a y  depend? Obviouslj not! 

Again let us remt*tnber. freedom is the godl for 
which ue fight. and  i t  Â ¥  also a n  essential weapon nit11 
which 10 tight. a n  e'-bf ii1ial element of our  strength. \X e 
ran ftfnl ways to figlit the enemy we face without 
destn~\iaig freedom. Indeed, \ve can n o  longer figlit 
etfe, l i l t  ly--ailed our  rc â€˜r for  f ight ingwil l  aliea($ be 

'wif if uiir freedom !I..\ vanished. 



The study of games i s  tantamount to a study of human behavior 

in a given economic situation. Here, in simplified form, are some 
of the basic principles on which the theory of games i s  based. 

by  H. FREDERIC BOHNENBLUST 

Ti*i<i'.i. t . t . ~ ' ~  K I I  5 VGU Pascal and Ferrnat investigated 
certain G m e s  of chance. Their attempt to find the laws 
goverr1in";chance moves led them to formulate the 
foundations of the theory which, in the course of time, 
evolved to the present day theorie-i of probability and  
ytatiklifi. 

Game theory d i n  be $aid to have its origin in the 
work of Pascal and Feiuiat, hut it is probably fairer to 
say that it dates back only about twenty years. At that 
time the mathematician John \ o n  Neuniann undertook a 
s~s te ina t ic  study of panics. He gave a precise definition 
of what pn1iie-i caniiie undei his theoi y. and was particti- 
la i lv  interesttbd in irivestiptirig the interaction between 
the coiillictirig iiitt 're~ts of the different players. What 
4 w u l d  lie the hehavioi of a player? What can he be 
certain to achieve. and to what extent can his winning6 
lie reduced by the plays of hi3 opponents? 

r 7 I h e  significance of the theory of games goes far  
beyond a stuily of social panic.'. When you consider that 
a game is a sucression of moves, requiring each player 
ill each stage lo make a choice between several possible 
comses ok actiiirt. a110 leadi~~geeventual ly to a certain 
pay-off foi the different plavers, it is apparent  that the 
study of gan1es is tantamount to a study of human Le- 
haxior in a given economic sitnation. However, serious 
clifliciiltie-i of an economic rather than mathematical-- 

nature occiir: it is dilficult l o  i s o l a ~ e  the iw)iiomic i i tua-  
tion, to  delineate the pos-iihie courses of action and to 
evaluate the pay -oil. 

On these grounds the ai~plicaliiiity of von \euniann's 
work to economics has been attacked. I+:ven within a 
strict mathematical framework. the theory is fa r  f rom 
complete. \evertheless, the theory of games is here to 
stay and  it i-> a rewarding effort to try to unders~and  the 
simple principles on which it is liased. 

A complete definition of a garne cannot lie given heie. 
I t  will suflice to mention that c(Â¥rttii moves rnay be 
chance moves with kiiinvii prolialiilities ( t h e  spinning ot 
a roulette \+lieel. the shuttling of ii deck of c a r d s ) .  and 
that others may he deliberately chosen from air iongthe 
possible move, l)y the different participants in turn. The 
resulting choice. \thether of a chance move or  a deliher- 
ate move hy a player, ma) lie kno\+ii to some. one. o r  
even none of the player.'. 

H i e  rules of the game tietermi~ie what will hririgtthe 
p m e  to an end. and what \+ill he the actual pay-off to 
each participant. This  outcome ha- a certain irnportiuice 
to each player. 11 is a-ihuined that this iinportam'e can 
he measured by a number ~ h i c l i  represents the t ine 
interest of the player in the actual outcome. The game 
theory is coneerrled only in this Until pay-off and ui l l  
thus dssinne that each player i * ~  solely interested in 



a r l ~ i e v i n ~  a^- high a value for his final pal-otT as  lie 
possibly can. 

In an economic set-up. the actual outcome will i i i \ol \e  
p=rierallv varying amounts of different utilities. and tlie 
reduction to a numerical final pay-off function is a 
coin1)lex problem. (The  reader should refer to the intro- 
ductor! chapter of the Theory of (;ames and Kcoiiomic 
IS~liavior liy John vim \euniann and Oskar M o r p e s t e r n  
for  the background nece%ary to the cotistruction of a 
tiurnerical pay -off function.) 

In order  to simplify the study of games it is found 
convenient to try to reduce any given game to a certain 
standard form. 

Standardized game 

In t h e o n ,  a t  least. a l l  the pobsihie ways of playing a 
given game can be listed explicitly. and each jtlayer can 
give. ahead of time. specific iiistructioiis to a double o r  
machine) d e s c r i b i n d o w  he intends to play the game. 
Such a set of instructions must be complele enough to 
provide for  every contingency which can arise in  lie 
conrsc of the pame as  a result of the chance moves and 
the p l a j s  of the opponents. The iiistructions replace 
the player. \die need not e \ e r ~  be present  lien the game 
is played. 

A bet of instructioiib is called a strategy. o r  1nore 
exactly. a pure strategy, for the player in  question. A 
thoughtful friend can collect all  the possible strategies 
of one p la je r  in a formidable tome. one to a page. Then 
the p l a ~ e r  ueed o n h  glarii-(3 through tlie liook. point to 
a page. and  let his deputy p l a ~  the game. 

I f  each player has listed his strategies. thr  game take% 
o r  the following: simple fo rm:  each player chooses a 
page number 1rom his book; this nuniber i b  cotrirri~~ni- 
rated to the umpire, but not to tlie other players; thc 
umpire p l q s  the game out accordhip; to the instrnctioris 
received and the outcome is decided. 4r1) game is thus 
reduced to a standard type. It is simple. theoretically. 
hut complex practically, since even simple social carries 
possess a higli number of strategies. 

The role of each player 

The purpose of reducing a came to a standard type 
i+ to hiniplit\ the role of each player to n~akingcxonly 
one deliberate move namely the choice of his p a r e  
number. The game has riot been chariged in any v\ay, 
but we have gained a clear unders~aiiding of the role 
of each player. 

The job of ihe umpire i'i not yet fully automatic. In 
playing out the game he inust still spin a roulette wheel 
o r  shutHc a deck of cards)  at each occurrence of a 
chance mo\e.  But the theory of probability tearhe1-. us 
thai a succession of chance moves can be replaced by 
one chance move without changing the  game. I t  teaches 
us more. This one chance move can be eliminated if 
the various pay-offs to which it  leads a re  replaced by 
their expected value. F o r  example, if the chance move 

is the throw ot a perfed die w i k h  a pa^-off of 2 dollar% 
for  the faces I or 2. and of 5 dollars otherwise. the 
expected value is equal to 2 x I / , \  plus 5 I 2/ i equals 
1 dollars. 

The game is now I ' u l l ~  standardircd. Let us coiisidei. 
for  example, a t ~ o - p e r s u r ~  paine between l \+o pkners .  
1 and R. Let the rectaiigular a r i a ?  at the hottom of h i s  
page show the pa\-off for  the plau ' i  A. a n d  lei ci 

similar a r r a j  he $\en foi the second p l a v t ~ .  
In  the illustration each player is assumed to h a \ c  

three stratt,gies. The horiroiital 1-01- coi respond to ttiv 
strategies of 4. and tlie vertical columns to lliose ot 13. 
r h e  number 6 in tlic second rot1 and first coluiriri tell-. 
fo r  instance, the l);i\-oH lo 4 should the first plttjer 
i s o  Siib s ( ~ o n d  slrateg\.  and 11 his f i i s ~  str'ittyv. 

The sure thing 

If f rom each row the It-ast number  1 %  picked. t h ~  
r 7 iimnbers 2. 1. I .  are obtained. I he 1arp. t  of 

these. 1. has a f ~ ~ ~ i d a m e n t a l  significance for 4. l i e  i k  

certain to be cililt, to achie\e tliis amount. 1t.s.  IIP iiecd 
onl \  decide to play his third s t r a t e g .  1 %  lie . tfrc~id that 
liis iiervomncss o r  lack of '1 poker face bi l l  ?i\c him 
a ~ q  ? \I).  lie c~iri tell H hefoschand wliai 116, i *  going 
to do and does not care u h c ~ h e r  /^ hclieve- him o r  not. 
f n o  clianre mo\es  occur in the gan~e .  his cei ta inh i- 
absolute. In  the presence of chance mores. the numbers 
i i ~  the arrap-  as  explaii~tvl a I ) o ~ e .  arth not the acttt~ll 
)dy-oi l .  luit a i r  ex i~ec t td  valttes, anil i t  is on11 in the 
t i  of an expected value {hat I is certain to achieve I 

1% remo\ inghi insclf  one step further froin the game. 
4 actually can he ccr tai t~ to acliit-M" rxiort- than I .  Hatliei 
than commit himself to ci definite ~ l i a t e g j .  lie can h\ 
the probahi1itit~- uitli liich the (IilTererit strategies 
shoulcl be l ) lqc<).  dud let <i chance move [lick tlic 
st rate": . 

FIRST 

SECOND 

FIRST - SECOND 



called a mixed strateg; . In the example considered. 
4 can decide to play his fisst strategy with probability 
zero (i.e. not at ail ) ,  his second strategy dlso with 
probabilitv zero, and the third with probabihty one. 
This. of course. is equivalent to tlie definite choice of the 
third strategy. But he is not restricted to that vlioice. 

He may, for example. decide to play his first strategy 
with probability I / < .  his second one with probability 
zero and  his third one with proha1)ility 2/S. His expecta- 
tion againsi thp ihree defenses ot R become 8 / 3 .  I/.% 
4 S ,  and. as an expected value. he is certain to achieve 
at least 4/ 5 instead of 1 .  

hatural ly  tlie pidyer 4 can try t o  var) liis mixed 
s t r a t e u  until the guaranteed expected return is a* high 
a possible. This so-called optimal mixed strategy can 
1)e determined mathematically. In the example undei 
disrussion i t  is the mixed strateg) which has just been 
used. 

Analyzing the zero-sum game 

The analysis tu thi, point has distinguished dearly 
the salient features of the game: the player ehooseh the 
mixed strategy ; the mixed strategy determines - by a 
chance move the pure strategy; and the pure strategy 
plays the gamc. In a two-person game each person has 
an a r ray  like the 4 that ha:? jiiist heen discussed. A 
zero-sum game is one in which the arrav of the second 
player happens to be ihe negative of that of the first 
player. The analysis ha* proceeded f a r  enough to ana- 
lyze +iich gaint's. 

In these games the gain of one placer is t h e  loss of 
the other player. The  interests of the p l a y e r  a re  s t r ic th 
oppobed; thus [he intert,st of B is to m i n i m i ~ e  the i n m -  
hers in the array of A .  In the example. the mixed 
strategy of B which a l i g n s  the probabilities 0. 5/6. 1/0 
to the pure stratepiit^ of /I. leads to the expected values 
I / J .  0. l/,'> against the three possible dcfenses of 4 .  
r 7 1 hns 8 ran  he certain to prevent 4 from geltitig more 
llian I / , { .  It is remarkable that in  both cases. for  A 
and for  B. the same number. l/.3. is obtained. This  is nut 
an accident fo r  the numerical example considered. A 
fundamental result of the theory shows that t o r  a n \  
two-person zero-sum p n l e  there exist5 a unique nurnber 
11 with the following property: 

The first player 4 lias a t  least one mixed strategk 

vihich auardnlet~s him the expected halue t agamst 
a m  defenie of B. The -ccoiid plavci H has a! least 
one mixed s t r a t e p  which guarantees him the ex- 
pected \slue - I against d n j  defense of A .  
l'ither p l a ~ e r  is ~+il l i ingt to tell his opponent before 

the game the mixed strategy he is coin^ to plav. He 
cannot imvMttingh hetrdv hirnsell 1 3 ~  i n f o r n i i ~ ~ g b l i i s  
opponent of the actual sirategy ~ l i i c h  \till he played. 
n i c e  he does not know i t  himself. I t  seems natural to 
define r to be the halue of the game f o r  the first p la>er  
a i d  r the value foi the second one. If t is equal to 0 
the game is f a i r ;  if i is positi\e. the first plavet is 
favored. 

11. may lie \\eH to s u m t n a r i ~ e  the reasons for  calling 
the value of the ganie. The player 4 can achieve I .  

hu t  cannot reasonably expect more. +ince K can prevent 
his d o i r ~ v o .  But why be reasonable? The unreason- 
able player dchicves i i o t h i n g l ~ e y o n d  l e a v i n g l ~ i m s e l f  
open to possihle loss. particularly if his opponent 
should discover in time the mixed sitrategj o r  pure 
strategy he ha% chosen. Hovever. a p l a v r  ma\ have 
good reason to believe his opponent too obtuse to phi! 
i i i  an optimal wai .  He ma) he so convinced that the 
opponent will not use certain moles  as  to act ori his 
comiction. Then the pame i-. changed. The player 
sfiould a n a l ~ z t ~  the new game with these moves excluded. 

The theory of t^o-perwn non-zero-sum panics and 
of games het\\een moie  than two players heeon~es more 
involved. T h e  interests of the players a r e  nut in strict 
opposition, lint nial overlap. Some players ma? enter 
into coalitions. The coalition% act a s  one player and 
tin- joint winning-. a re  distributed among the players of 
the coalitions according to some fixed agreement. 

Tlie complications are  too nuiiierous to be disciihsed 
in detail here. I ?\ill mention o n h  that in three-persori 
games the existence of "stable"' coalitions can he estab- 
lished: stable. in the sense that t11e plavers in  a coalition 
arc  afraid to break a \ \ a l  tor  fear  of ending in a still 
more iinta\oral)le position, The  dyndmics hy which 
-table coalition- are  reached is. however. not understood. 
I ganies of more than three persons even the existence 
of stable coalitions is unknown. Many problenis remain 
to be s o h e d  to make the tlieon complete. But even as  
it stands. it is caplixatiiig and conlains man! elegant 
and bound mathematical ideas \+hich already have l)een 
appl ied to other fields. 
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l N I T I A T I * O N  S E T S  I N  

Overwhelmed, tins f n ' s h r i t a n  pays' for  1ii.s resistance. Tied 
hand and pt, he is+ to undergo tin' Riackrr uater torture. 



End of a successful foray. Freshman publicly delirers 
requested article, prii ,(~tely admits b u y i n g  it in drugstorr.  



T H E  M O N T H  

Lasker Award 

~ h . O f u , !  \\. 131. M)L.L, cliairinai~ of the l~ist i tute.~ 
Hiology Division. w ah awarded the 1950 Idasker Award' 
last month for his "outstanding and fundamental contri- 
 itio ions to the uiiders~andirigcof genetic control of 
rnetabol ic ocesst-i.'" 

The award. given annually 11% ihe American Public 
Health Association. was established five years ago I)) 
the Albert am) VIarj Lasher Foundation, and consist+ 
of a $1.000 grant. a bound citation and a gold staliit'tte. 
This is the first tkrw it has been won hy a West Coast 
+cieritist. 

Befose 1911 tlieitb vseie some indications llial "ones 
cotitrolled chemical reactions. but this vvas not a widely 
'icceptcd fwt. In that year, though, D l .  13txadle. horking 
with [ ) I .  L. 1.. Tat~ini at Stanford I'r~ivert'ity, made the 
,ignificarit discovery that the synthesis of vitainiris 
and arhirlo acids in the living cell is under the control 
of the gene"-. In other words, he found that each of the 
biochemical reactions of a cell is governed by a parlicu- 
lar gene. In tnakingthis i-liscovery he u-ied the bread 
mold i\eiiro%~pora ( ~ F Ã ‡ A , ~  and he ha- been identified not 
only with the discovery but with the addition of this 
iew loo1 h)i genetii research eve1 since. 

The discovery. of course, opened up  a whole MV, field 
of research which ha- led to new knowledge of penes 
themselves. to new knowledge in biochemistry, and even 
in bacteriology where, for the first time. it made pos- 
sible the study of bacterial geiies. 

Dining the lecent war. the application of genetic 

A T  C A L T E C H  

irinciples resiilted in a four-fold increase in penicillin 
production. as well a- the development of r i e ~  means 
for assaying vitamins and amino acids i n  food% and 
tissues. 

"'Fulfillment of the implication of these pioiieei 
studies." says the Lasker Award citation, " ' l v i l l  undoubt- 
edly lead to an understariding of human constitution 
iis related to the vital problems of h05t icsistance and 
siisceptihility in both metabolic and infectious disease.' 

Dr. Beadle, born in Wahoo. Nebraska. in 1903. vgas 
graduated from the 1 niversity of \el)raska in 1920. 
received his inaster's degree there in 1927. and his P11.1). 
at Goriiell I niversity in 1931. He then rame to Caltech 
as it 'National Hesearch Council Fellou, where lie uorkeil 
undet tlie great ge~leticist and \o l~el  1'1 i~evv inner 
' r h o ~ ~ ~ a s  Hunt Morgan. then hemi of the Institute'+ 
Hiology Division. 

In 1935 Dr. Beadle went to Paris to viork with Dr. 
Boris Euphrussi. of the I'niversity of Paris, whom he 
had met at the Institute. In 1936 he taught at Harvard, 
then moved to Stanford I niversity ill 1937. where he 
remained until he came to Caltech in 1946 at' head ot 
the tiiology Division. succeeding T. H. Morgan and 
-arryiiig on the -.tronggerletics tradition of ttie ls~stitute, 

Industrial Associates 

^)!\ F R I D ~ Y ,  ~ \ O V ~ . M B ~ R  17. the first meeting of the 
Industrial Associates of the California Institute of Tech- 
nology w i l l  be held at the Institute. 

Members of this group now include the Douglas A i l -  



waft Lonip~uy,  Inc.. ha. I .  tin Font IIP 'Nemours and Go., 
Inc., Lockheed Aircraft Corporation. North American 
Aviation. Inc.. Socor11-Vacuum Laboratories. Standard 
Oil Con~pany of California and llnion Oil Company of 
California. Representatives of these companies will 
attend the hovember 17 meeting. at \vhich mernber-i of 
the liistitute ytaff v^ i l l  t epor t on new research litlre. 

D r .  Linun Pauli~ig. ( . J i a i ~ ~ ~ i a i i  of the Division ol' 
Cheniintry arid Chemical Kngiiieering. will discu-s 
I'ropettii's of Allo'y.'s in Relation to T h e i r  S tnu~l t i r r .  Dr. 
"redt'rick Lindvall. Chairman of the Division of Kngi- 
neering. tiill talk on Compiitrn'i. Dr. Robert Haclier. 
(chairman of the l)i\ ision of Phy-iics, Mathematics and 
Astroiiomy w i l l  ili-cu-s l l i ^ / i - K n i ' ~ ~ , ~  l'fiy.'iif.'i. Ami Dr. 
(Ãˆeorg IBeadle, Chaiiman of tlie Division of Biolon.  
vi  i l l  speak on Sntog and Crof4 Duniny. 
,, l i e  Industrial Associates ollicially mine illto existence 

M I  Julj 1. 1950, but it actually had its liepinning~ lung 
&ore then. World War 11 showed how quickly 11ie 
fundamental research carried o n  in ( 1 .  S. colleges and 
universities could be used to develop new weapons, new 
machines and new materials. At the end of the war. 
then, many large corporations realized that it would be 
pood business to support the universities where funda- 
menial research in carried on, and they began to allocate 
money to these universities over and above the amounts 
they were already devoting to fellowships and speriric 
research cotitracts. 

In December. 1918. E. 1. du Pent de Nemours and 
C.o. traiisiuit~ed a grant of $ IO.000 to the Institute, as 
one of ten ii'istitutions in the country selected for what 
is expected to he an annual grant for a period of years. 
4 few iveeks after that, the Standard Oil Company of 
California coritributeci $25.000 to the Insti t~~te,  with 
assurance that sitnilar grants w ou ld  coiitiiiiie for three 
pears. 

With ther-e indications of husines-i interest. the Iristi- 
tute proceeded with the development of a plan under 
which business might make allocations of funds to the 
Institute and receive concrete benefit in return. The 
outcome of this work was the organization of (lie Indus- 
trial A-nociates of  the (:alifornia In-titute of ' S e c l i ~ i o l o ~  
la-t Ju ly .  

1 nder the terms of rnetr11)ership. an Industrial A-ino- 
r i d e  is allowed access to fundamental research in all 
Divisioris of the Institute. Kegular and special publics- 
tiorlsi are sent to the company. Representatives of the 
company are invited to semi-annual aemiriars at the 
lr~stitute where new developnients in  science and en<;i- 
neeriiig will lie presented. and tlwse rfpresentatives ale 
also given the privilege of a limited amount of corisulta- 
tion with the Institute +tall on problems of mutual 
interest. 

In letiirn for these services 13) the Inntr~tute. meinher 
compaiiies pay a fee ranging from $10.000 to $50.000 
a year, depending upon the size of the company arid the 
exient of its i11tere.t in Institute research. This fee it, 
considered hv the companies a" analogous to a coiisult- 

i i i g fee  lor techiiic.il intoir~j~itioii, am1 is ch'iiseil as 
1)~siness expense. Fees paid 11) tlie nieinbel compariies 
have now u-ached the lmel of $85.000 a \eai .  and it i- 
likely that tiii- amount will inrrease for some years 

Great Teacher 

B\  so^^. I\ ~ I < I (  1 1  I ( i ~ d ~ i r a l l y  ) &it td  .ec~et ( appai(-rit- 
l j proces-, i I I V  o h  iii;; 'I poll ol stutlerit goveriiin'; liodit%-' 
at 52 I c a i l i n d .  S. c o l l e p .  Lifr  Ma;a/iine u~sen th  
~ e l c r t t ~ i  ('1 (,teat  teacher^ ot 1950. Aiiiongttht, 8 : C u  I -  
te18h"~ Robert I*. Shiitp. 1'1 ofessor of (Ãˆeon~orpltolopy 

Said I A ~ K  "To keel) in shape for his back-packing 
peolopy licit) l r i p ~ ,  Profe--or Sharp of  the L'alifornid 
Institute of 'I'crhiioloe~ jogs a~ourid the cinder track 
alniost even day that he is on ihe Pasadena canipus. 
Few of his students ever g0 this tar, but Sharp's eiithus- 
ianm is roiitagious. and his sophomore geolow course 
is one of tlie favorites on the CdI Tech schedule. It i-  
credited with a~traclirig man\ unsi~si)(-ctirig students into 
the lifetinu" study of  polopv. Though only W. I'rofessoi 
Sharp has been ider1titieiJ with the Cat Tech campus for 
20 years, hrst as a football quarterliark and today a& an 
international authority on geornorpholo3. which is (-on- 



cerned with the study of land forms and shapes.'' 
Early in Aupist. and right up against a deadline, 

Life decided to send a photographer o u t  to the Caltech 
campus to get a picture of Sharp foi this feature. It 
heing summer, Sharp was far from the campus, working 
in the Trinity Alps in Northern California. He could 
not be reached by phone or wire, though a letter might 
be sent him c/o General Delivery. Weaverville. Cali- 
fornia- with no guarantee when or whether it would be 
called for. As it turned out, Sharp didn't call for the 
mail that included Life's palpitating letter for three 
w eeks. 

Eventually. though. the lAfe photographer caught up 
with Sharp -who, 1q this t ime  had moved un to work 
with a group of students on Emrnorih (Ãˆlacie on Mt. 
Rainier. Sharp was, duly shot and. as in the picture 
below. duly appeared before L i { t ~ ' : >  readers easily 
dibtinpifchable frum the other Great Teachers. who 
appeared in their coats. vests, ties or classroon~s. He 
was also distingui~hable, of course, by tlie hat he has 
worn in the field for upwards of 10 years. Fortunate!!. 
the l i f e  picture records this worthless old curio for 
posterity. because a1 any moment now it is liable to 
niriiing by Mrs. Sharp. 

U.S.P.H.S. Grants 

THE I . S. PDUIIC, HLAITH SLRMCE last month an- 
nounced grants of nearly $75,000 to Caltech researchers, 
to carry on projects for which grants were alloted 
lasl year. 

Dr. Lirins Pauling. Chairman of the Division 'of 
Chemistry and Chemical Engineering; Dr. Carl Nieniann, 
'rofesbor of Organic Chemibtry; and Dr. Dan H. Camp- 
bell, Professor of lnimunocheniistry were given a flat 
win of $30,000 for research in the rhemistry of the 
) io0a .  

Dr. Pauling and Dr. Robert Corey, Professor of 
Chemistry, were given $19.980 for studies of X-ray 
diffraction and the structure of protein molecules. 

Dr. Herschel k. Mitchell, Associate Professor of 
Biology, and Dr. Carl Niemann received a grant of 
$10,740 for work with amino acids involving the sub- 
stitution of fluorine for hydrogen and studies of the effect 
of the acids on the inrtabolism of various organisms. 

Dr. Henry 13or'sook, Professor of Riochemistry was 
given a grant of $9.504 for research in estimating the 
relationship of Vitamin R-12 to metabolism. 

Dr. Anthonit, Van Harreveld received $4,190 for work 
in deterinining the relationship of ox\gen supply to the 
functioning of the nerve cell$. 

Huntington Library Addition 

CONSTKUCTIO\ GETS L'NDER WAY ihis month on an 
underground addition to the Huntington Library in San 
Marino which could serve as a bomb shelter in case of 
an emergency. The building will cost close to $250,000, 
have one dory above ground, and two below. R. R. 

Martel. Professor of Structural Kiigincerinpit the Insti- 
tute; as well as Wesley Hertenstein. Superintendent, and 
Ernest E. Hugs. Assistant Superintendent of Buildings 
and Grounds at the Institute served on the committee 
\+hich worked out the design of the neb building. 

Student Registration 

S ~ I  DEVT RIA,ISTR~TIO\  at the Instit~ite this year totals 
1070- 645 undeigraduates and 425 giaduate students. 

Of the 645 undergrads. 174 are frt'shmen. 151 sopho- 
mores, 153 juniors and 107 seniors. About 137 of the 
uridergrads come from California. 178 from other statei 
diid 30 from foreign countries. 

Of the 125 graduate students, l , i 8  come from Cali- 
fornia, 227 from other states. and 60 from foreign 
countries. 

The student body comes from 12 states- ({vith no rep- 
resentatives from Maine, Delaware, South Carolina. 
South Dakota, West Virginia or Mississippi ) . Alaska. 
and 35 foreign countries. 

Parents Day 

MORI' T H A \  150 mothers and fathers of freshmen and 
new students visited the campus on Parents Day, October 
21. The program was sponsoied by the Caltech Service 
League in cooperation with the lnstitute. and included 
talks by the Deans. by ASC1T President I Irich Merten 
and by President DuBridge. as well as guided campus 
tours. luncheon and afternoon tea at the Athenaeum and 
a freshman football game with Occidental. Some of the 
hardier paients staled on until everling and went to the 
varsity game a t  Occidental. An all-around success. 
Parents Day will probably go on the books nov~ a- 
an annual event. 

Kerckhoff Explosion 

HOW VRH J. TLVS, Research Fellow in Biology. in corn 
genetics. was seriously injured on the evening of Ociober 
9 in an explosion which occurred in his laboratory in 
Kerckhoff, while he was transferring comprehsed air 
from a large (ylindei to two smaller ones. Apparenth 
the smaller tanks gave way under pleasure. and blen 
out their ends. Teas. with a severe cut on his right leg. 
and injury to his left eye. was taken to the Huntington 
Hospi~al. By the end of the month, however, he was 
on the mend. due to return to work in November. 

Palomar in Print 

THI. '\ v r ~ o \ ~ i  C L O C K ~ ~ H I C  Magazine for Septembei 
carried a 20-page dory on Palomar and the Sky Survey. 
a joint research eflort of the 'National Geographic 
Society and the Institute . . . And the October 16 issue 
of Life included an exhaustive -itor? on Cosmology, 
largely based on research at I'aloinar. 



You've read, in both newspapers and 
magazines, about the ~owerful elec- 
tron microscope. Now this amazing 
'instructor" of scientists, physicians, 
and engineers becomes even more 
useful-in more research fields. 

Through principles uncovered at RCA 
Laboratories, RCA engineers have dcvel- 
oped a compact "table model" electron 
microscope, at a price which makes it 
practical for use in an increased number 
of universities, industries, liospitals, clin- 
ics. So simplified is the new instrument 

that even a high school student or un- 
skilled laboratory tec~hnician can quickly 
learn to use it! 

Magnifications of 6000 times can be ob- 
tained directly in RCAYs portable electron mi- 
croscope -four times that of ordinary light 
microscopes - and photography lifts this to 
30,000! A new "instructor," yes - and one 
that gets a very hearty welcome. 

See the latest wonders of radio, telcoision and elec- 
ironies in action a t  RCA Exhibition Hall, 36 West 
49th Siwet. New York. Admis,~ion if -free. Rwlw 
('(uporation of America, RCA B u i t m ,  B.wSio Citiyy 
N(,IL) York 20, New York. 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one oi- the world's foremost manu- 
facturers of iadio and electronic products 
-ofters you opportunity to gain valuable, 
well-roundec! traming and experience .it 
a good salary with opportunities for ad- 
v ~ i ~ t n i e n t  Here are only five of the ni'iny 
pio]< cis \xhich offer unusnal promise: 

Deve-lopitlent and design of radio re- 
snvcrs (inchuling broadcast, short w ~ v e  
and FVl nnwts ,  television, aiid pl~.ox'~i>- 
graph combinations ) . 
0 Ac1vi~nct d development and design of 
AM and FM broadcast tiimsmitters, R-F 
ir,i<ln~ tion hcatifig, mobile commu11ications 
equipmt nt, relay systems. 

Design of component p'irts such as 
coils, loudspeakers, capacitors. 

Development .md design of new re- 
cording and producing metl~ocls. 

Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write tnday to National R~eru t t~ng  Dwi- 
Â¥iron RCA Victor, (amden, New Jersey. 
Also many opportunities for Mechanical 
amd Cheiisciil Engineers and Phyhicists. 

-- 



r 7 I In' tribute to /'tojr^wjr ( , ' /~pp ufiiifi ( ~ p p u r s  liclin> 
Ã ‡ l /  pr/,purtd IIJ due nf his i ~ i / / e ( ~ c f t  ( F t m h l i r t  
r 7 I lufinu~, i ' i u f t # ~ ~ r  o) Lit'il K q i m ' i ' r i ~  and Dean of 
S~iidi'titfi) and one o/ /ZIA .'students (Donald S. Clark. 
now 4ssociul<-~ Pl ofcssor of Mechartzcal kngincerir~g). 
11 iou.'i drill r r rd  ut memori(~? .wri?icf"> held for l J r ~ s s o r  
d i q p  in P<ifiud<'iiu on  Aiigusit 12. 

T h e  California Iiistitute of Technology was fortunate 
to have had aisiongtthe menihels of its earl) faculty a 
man ol the charactei of William Howdrd Glapp. Diniiig 
those da j s  of sinall iiumbers and intimate i . is~oriat io~~. 
universal acquaintance and close frit2ndships among the 
faculty and hctwt'en taculty and students weie the easy 
and general tesults of  those conditions. Professor (.:lapp 
joinei.1 tlic lacultv during the first year of occupant? 

of ide preheiit campu- and continued until health con- 
ditioris caused his retireineni irt 194 1. 

'"The nobility of How aid (.lappns character was pet- 
^onified also in his wife. Mary. who %as beloved 1)y 
a who knew her. Their devotion to each other and 
theii sdtisfi~(,tioii in the g i a t i f v i t ~ ~  attainments of theii 
-on%. (ieorgc dud Koger. were an inspiratio11 to tlu'ir 
rrning friends. 

"'Pioiessor Glapp developed the instruction at the 
i s t i t u t e  in the important -iihjects of machirie desigii 
dud nietdllurg.  Marly students who vvere 
trained b y  him through the years have achieved con- 
-picuous success cis d result of his iiistruction. guidatice. 
and inspiration. He had uriuwal forei-ight arid judg- 
rnent in iderilif ying direction', in 'A hich investigations 
and st~idr \tould coiruide with what later proved to lie 
si";iificapt irerid+ in industry and engiiieeririg education. 
videnr-e of this facet of hi- natuie is shown by his 
)ioncei M ork as author. in collaboration with a former 
student, of Et~giiu'erir~s, Materials and Proct'^sv^i. The 
quality and iirneliiiess of this book caused i t -  wide-ipread 
use lhrou";~ seveial re~~riiititips arid its continued use 
[Oilav. 

"The estpem in which he \\a* held hv hi- associates 
iii the A~ueiican Society of Mechanical Kngineers \$as 

O W A R D  C L A P P  

h o w  11 liy his elect ion as Cliairni'tn of the ldos 411gele-' 
Section of ihp Society dud also t o  tlie pseside~~cv of 
the council represenling dl alTiliated erigineeriiig orpani- 
zaiions in the Los Angeles arcd. 

' A s  a colleague, Howard Clapp made association uith 
him a pleasiirc and an iiispiration. He was cooperatixe. 
let ah \  av- pro1 ided independent judgment. He H Ã ˆ I  

aggressive, but with good humor. He was .ynipathetic. 
n i t  iriMsted upon effort and performance. While main 
superior qualities were ouistauding in Howard Clapp-  
persotiality. probablj those which rose above all otheis 

were his intellectual and personal integritj. He wai a 
man of exceptional physical and mental energy. It ma) 
have been his love of Aatuiv as found in various earth 
tormatioris which caused him to choose Mining Engineer- 
ii1g a5 the field foi his technical education at the I ni- 
~ e i s i t y  of Minnesota. Tliis i n t m s t  stimulated him to 
do much hiking in the Sierra Mountains a generation 
ago \+hen the trails pieceded the higlivvcivs as a means of 
~Ã§Â¥Â¥( t o  the attractions of our r i t ~ i g h h o r i n ~ i o ~ ~ ~ i t d i s ~ s .  

"4s ci teaehei. Professor Clapp exhibited a rare 

(winbiiiation of leadership, fiieiidliriess. patience. aiul 
enthusiasni. The claritv x i th  d i c h  he presented !xi- 
subject matter coiipled with hi;-- extensive contact with 
iiuiustij made [ti- elawes cili\e. full o f  interest. and 
i)t specific iitilit>. He \%a& pioud of hi. -itudent-i. arid 
tho-e v h i ~  \$ere pmileged to stud\ with him had '1 

\trong feeling of not orih fiieridship. hut fellou>hip. 
One could always depend upon Professor (:lapp to  

fail in hi, dealing \\it11 ituc1e11ts. The e m u r a y -  
nicrit he gave to \t~idents to live d well-rminded life 
\m exerni)lified in his ( n \ n  life. 

"l'rofessor Clapp derived a gre'tt deal of satisfaction 
froin the p k i l e g e  \thi('h was hi- ti) he a rnerriher of 

thc piniieei group to s e n e  during the eailg clevelo[)ment 

period of the California Iiistit~itt~ of Technology. To 
that development he made a Let! important contrihu- 
[ion I)? Iiis professioral competence and teaching a h i l i ~  
as \sell as Ov the constriictive influence of hi- tobust t ~ n d  
geiiial personality upon niariv college geneiatioiis of 

st udent-." 



.]l SF A S  S'SIJG H'VRIiOR'i offer ships profcctioii iiom stonny 
seas. there are protecliie coat inp toda-s that guard them 
against sleet, snow, salt spray-and other datuagiing forces. 

There is a plastic coating for ships' hulls that eases the 
age-old prolilf~ni of barnacles and rust. Vessels stay in serv- 
ire twi< c as long between costly la\ -ups in d r d o e k  for 
cleaning and painting. Top-side and heluw, there are long- 
wearing coatings to  keep the modern craft ship-shape. 

Tankers at sea-and tanks ashore-got double protection, 
inbide and out. fioin plastic coatings. Contents stay clean 
and pure. never touching the tank wall. The tank itself is 
safe from attack bv water. acids. alkzlies. or other chemicals. 

Tl ie~c sea-pingcoatings arc made of the same kinds of 
plastics that serve us so well in indubtry and in our homes. 

In a triumph of sjiitlieti(; chemistry, thcsc ever-useful basic 
mterialb are produced for us fi om organic chemicals. 

J h e  plastic, and chemicals for these improved coatirip 
arc hut a few of the hundreds of hetter niaterials supplied 
b} the people of I n i o n  Carbide to  serve shipping and many 
other industries. 

F R E E : I f ? w  Ãˆ-<IU/( f i l i c  To knwv more a?nwi many 
of the fhin,as van lt.-ir ererv (lav. send fur fhr i111j.stra1cd 
boo^tl~t '"'Ifro<^~lrls a111f fiocesses."' 11 tells how science 
and industry use L C C s  Alloys, Chcmicnls. Carbons, 
( h s e s .  and Plastics. Write for free hiwfilet 1". 

T T  -̂N 
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A R I C A T U R E S  

THL RRIIISFI i ; T I ~ o V ) M I . . F ~ .  Kicliarcl Anthony Froctoi. 
was a popularizer rather than a creator of astronom- 
ical science. His luiting excited d wide influence in 
fatniliarizirig the public with the inaiii f acts of astronotny 
and he \+as well k n o v ~ i  as a popular lecturer not or14 
in England hut in America and Australia iis well. 

The carirdture of Proctor at the left. and th(x written 
account below. appeared in Vanlly Fair for March '.3. 
1883. when Proctor was 15 years old. He died i n  Ye\\ 
York five years litter. havingsettled in America i n  1881. 

'When Mr. Pro(2tor went to Lambiidgc College over 
tvieiitj years ago. he had n o  thought of becoming a 
prophet. H e  had ledrned several languages more or less 
efficiently. and he had excellent mathematical capahili- 
ties. After Leating all [he best meii of his year, and 
proving that he could be Senior Wrangler if he chose. 
he grieved the academic heart by deciding not to choose. 
Rowing and ridingseemed to him very nmch better 
than ther~io+namics and curves ds objects of human 
interest: so he rowed and rode instead of earnin" the 
affection of coaches. 

"The moral proreedin3 of Mcssrs. Overend dnci 

O F  M E N  O F  S 

by E. C. WATSON 

Ginney startled him in the midst of his athletic career, 
and he saw that the universe contains man) things 
besides outriggers and hacks. Having lost his fortune. 
he a t t ied  down to steady work, and. to beguile the 
world. lie wrote a little treatise on cycloids which is 
the hest thinÂ¡ of its kind ever done by an English 
mathematician. Righty people in the world rushed upon 
ihis hook and bought it; but. so far from being satisfied 
with this unprecedented appreciation of his years of 
labour. Mr. Proctor declared that he would hale  a 
larger audience. He therefore devoted himself to 
astronomy, and became the secretary of the Rojal 
Astronomical Socie ty- to  the enormous dismay of the 
fogies. 

"'He has lectured in America and Australia; he ha> 
written innumerable essays of the brightest and clearest 
kind: he has sketched. modelled. gone into training. 
started a newspaper. and married an American lad?. 
These feats caused the fogies to esteem him a heterodox. 

' A t  present he is editor of Knowledge. and his journal 
scems to please many people. He is a five-and-forty 
?ears of a p e .  he has imetited a new theor! of the uni- 
Ierse. and he is afraid of gowing fat.'. 

One o f  11 fidies of  aitirles i ivi i i tvd to  rfpro(lin'tiuns of print.s.dniwiug.s and puintings o f  interest in thr  history of srienrr- 
drawn f r w t  thr jinrious rollrrtion iff F.. C. Watson. Prof("i,v,r of Physirs und Dran of the F'arulty lit t h r  C.illifnrnia Institute. 



Another page for 

How to help a gearmotor 
take care of its teeth 

To minimize wear on the teeth and to insure 
smooth, quiet operation, reduction gears in motors 
like this must be held in perfect mesh, no matter 
what the load. That's one reason why engineers 
mount the gear shafts on Timken'" tapered roller 
bearings. Timken bearings hold the shafts in accu- 
rate alignment. Gears are kept perfectly positioned, 
with each tooth meshing smoothly and carrying 
its full share of the load. 

Here is a typical gear-case countershaft showing 
a common method of mounting Timken bearings. 
Due to the line contact between the rolls and races, 
Timken bearings give the shaft maximum support. 
There's less chance of deflection under load. The 
tapered bearing design takes both radial and thrust 
loads in any combination. End-movemaat of the 
shaft is kept to a minimum. Gears wear longer- 
work better. 

Want to learn more 
about bearings? 

TIMKEN Some of the important engineering problems 
you'll face after graduation will involve bearing 

r IADf .HAXK I(O tJ S PAT Off. applications. ~f you'd like to  learn more about 
WERED ROLLER BfAR/NG$ Timken bearings and how engineers use them, 

write today to The Timken Roller Bearing Company, 
Canton 6, Ohio. And don't forget to clip this page 
for future reference. 

--------------------------------------------------------- 
NOT JUST A BALL 0 NOT JUST A ROLLER IED THE TIMKEN TAPERED ROLLER e= 
BEARING TAKES RADIAL 4 AND THRUST -C- LOADS OR ANY COMBINATION 



Some Notes on 

Tni ISi \ \  i I<  s t 1  in the imdtllt~ of Ins loom i oti11iletcl~ 
-u~iot i t ided liy the \itst cu-cumutatioi~ of tlw pre\ioiis 
\cars .  ^tier all .  v i i  (uiild not live an a(-~iii-niic life 

the smniiwr atkentures  of t h e  recent "tails atid the nien 
\ tho  h a d  not \ rt t i1  r i \ r d  c\ctitii;ill\ lcd ~ r o u i i d  to t 1 1 ~  
subj(~ct ol frobti. 

From Student Camp to Chess 

) o 4 .  Hut no\\ tlie fro-11 were ahout to cinliark o n  a 
I e r j  lieu dud \ e n  different kimi of life fio111 an? [lie\ 
had ever ~ I I O Ã  11 bcf ole, dini tint,\ ti en' ii inici~taiitlal~lv 

c \ ~ i  before. I t  \ < a s  itstomi(lina to reali/e hoÃ inan\ 
people wanted to kno\\ the vi ht~iedbuut- of c\ er \  student 

the clasa ititu the uppei and the lo\vei half becarric 
more of a subject (01 discu-ioii than tint 50-r arc1 lim". 
liccause of the Selective S e r m e  tuling that deferment+ 
would lie granted students i n  the top half of their class. 
The  regis trais  office took on the aspect ol tlifh \^ew 1 ork 
Stock Exchange as  student' lined i l l )  HI order to get [lie 

out (wherein the Tech niaii is found gamlioling attei the 
a i r  s e x ) .  After the firs1 tteek of classes. most of ihe 
lounges were i n  the familiar state which aecompanie5 
surh affairs. The fro& stood 1)) in  c o n i ~ l ( ~ t e  confusioti. 
It would Ixb a "liort time yet before they xvould hp able 
to cavort ~ i t h  the complete abandon of the so1)honiore. 

From Registration to Rotation 
r 1 1 he familiar ritual of rotatioil was I i ~ g u n  almost 

imniediately after the start of c las"o.  The Ileavex 
thought that the p roe ly t i sm of (lie frosh was greater 
this year than ever before. Some of the houses put on 
shows that put vaudeville to shame: others. more subtle. 
had  pieht" extol the virtue" of the house where thev 
thetiiselves had spent four  of  the happiest t e a r s  of their 
l i v > .  The tna jor i t~  of the trosh. ho\ \mer.  iernaitied 
ddairiant to tins \\ o o i t i p ~ i d  s (a \ed  w h t w  the? had been 
m t  Mr. Tanhant. \laster of the Student Houses. 
s w i n e  i i i  the k n o ~ l e d g e  that they viould. in  all prob- 
ability. l)t, h a f ) p \  in a m  one of ihe four hoiii'es. 

r 7 K h e  Beaver could  not suppress a smile as  to the 
manner in which the suplioniores conducted themselves. 
I t  would have heeii a \\is? (ro'-h indeed. MIIO could 
h m e  deduced the nature of the Ã§ee  that \\a'- to follow 
rotation. K\en innv the familiar gigantic red bow ties 
of Blacker as  well as  the lop hats and  etiornious cigars 
of Dahtnev could he seen lettding a rather incoiigruoiis 
atmosphere to ttic cainpus. 

From Chess to Limits 

With the first fpw iveeks under his belt. the Heatel 
iejoiced in the Mann sun of the courtyard as  he wrote 
a letter o r  two and fondly surveyed the new crop of 
frosh. They had stopped playing c11es.s and n e r e  11ou 
rugdged in the mvsterieb of limits. 

The  Beaver ani1)led into his room to inquire into the 
phj'-iccil sciences. for  he was already more than a month 
)ellitid in his work. As  he opened his rloset to look 
for  last gear's i ) l i~? ic -  hook he was met b j  a deluge of 
trash. H e  heaved a sigh and began to pu t  t h i n p  iin 
their proper place. T h e  nev+ year had indeed begun. 
He rnight as  $\ell tack tip the pin-ups and b a s h  the 
beennug. 



bevel gears. . . are the  normal choice for 
transmitting power between nonparallel shafts. 
Bevel gears of all kinds-as well as  every other 

known type of gear-are  manufactured i n  our 

extensive west-coast facilities. 

different types Commonly used bevel gearing 
includes straight bevel, spiral bevel, Zero1 and 
hypoid. Selection of type is normally based on the 
requirements of the equipment, with consideration 
given to loading, speeds, sound level, rigidity, 
configuration of mechanism, etc. 

sample applications 

directly on an aircraft engine. Both 
units are typical Pacific-Western 
products, properly designed for 
the  application and accurately 

manufactured. 

- - -  
AA. I in the West. it's Pacific-Western Gear Products 

For help i n  any problem of mechanical-power transmission, 
be sure to consult a specialist in  the design, production, and 
application of gears and geared products. Call or write your 
nearest Pacific-Western office. 



A L U M N I  N E W S  
Plane Crash 
^)Ãˆ~ .I ,  C A K S ~ \  \\i) Do\ SHI-.PVKD, both in the class 
01 '50, were killed Idst month when theil light plane 
crahhed in the Columbia River, near the Hanford Atomic 
Energy W-orks in Ricliland, Washington, where they had 
lee11 working since gratluation. With two other junior 
scientists at the Hanford Works- who also died in the 
accident they were returning from a week-end trip 
home lo the Los Angeles area when the single-engine 
plane, piloted by Don. vverit down. a mile short of their 
destination, ~ jh i l e  the! were attempting a landing in 
a thick fog. 

Director Macartney 
F[VEKI.TT J. MA( ARTNEY was named last month as a 
Director of the Alumni Association, filling the vacancy 
paused by the recent death of Robert J .  Hare. 

Ev received his B.S. in Mechanical Engineering in 
1943. 4s  an undergraduate he served on two A.S.C.I.T. 
Boards of Directors as Second Representative-at-Larp 
and as Athletic Manager- and he was Senior Class l'resi- 
dent. 

He made Varsity letters in football and track. and was 
captain-elect of the '12 football squad. The war resulted 
i i i  the temporary wsperision of football, however, and 

the 1 2  team was one ot those which suffered. He 14a~  
a member of Kicketts Home, the Beavers. and the Varsitj 
Cluli, and holder of two Honor Key*. 

pon graduation El entered active duty with the 
Yaval Reserte. and was accepted for subinarine dut? 
folloviing Ofliceis' Indoctiinatiori School. He served 
out the \ \ar  on the 1 .S.S. Thornback and I ..S.iS. 
and in 1946 he was placed on inactive duty a- a 
Lieutenant. 

Since 1947 he has been employed by Standard Oil ot 
California at the El Segundo Refinery in various ca- 
pacities within the iefiiiing and engineering department. 

Since 1948 he lids served as a vice-chairman on the 
Alumni Fund Committee. 

ASME President 
1. CU.VIN BROWN, ex-'17, has just been elected presi- 
dent of the American Society of Mechanical Kilt,' ~itteers 
for 1950-51. An attorney at law as well as a mechanical 
engineer, he received the degrees of LL.H. and LL.M. at 
the Hamilton College of Law in Chicago. He specialize-> 
in patent. trademark and copyright litigation before the 
I nited States Courts. 

Brown is a member of the bars of the I . S. Supreme 
Court and of the highest courts--both State and Federal 
- in Lalifornia. Illinois and the District of Columbia. 

He has held a number of offices in the ASME since 
he became a member of the Society in 1928. ha> also 
been prehident of ihe Los Aiigdes E~igi t ieer in~ Couneil 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECRETARY BOARD OF DIRECTORS 
(>. K. Whitworth '20 D S. ( la rk  '29 R. (". Armstrong '28 lohn E. Shei liotiie '54 

I heodoie ( oleman '20 Donald ( . Tillin.in '45 
VICE-PRESIDENT TREASURER E\err t t  I Mac artney "43 4. < ylihl Iiilltta '41 
8. P. Sliaip '34 tl R. Freemari '25 William 0. Wetnioie '17 

ALUMNI CHAPTER OFFICERS 
Chicago Chapter: New York Chapter: 
PRESIDENT tdtk M Roelnn, M.S. 'I'i PRESIDENT R i (  haid K Pond '$9 
Hagen Lane, Flo-niool, Ill. 95 Foicst Koad. Fawiood N. I 
I'ullnidn-Staiidaiil ( ai Mtg. ( o., 1411 Field St., We\tinghuuse Elpi trir ( o., 150 Panhi  Ape,  
Hammond, hid. leisel ( it), N. J 
VICE-PRESIDENT 1 1 \ iin (,ti#ie '17 
1141  S.  Longwood Dr., < 1111 ago U 
Ain~oiii Reseanh Founddtion, .55 W. 3inl  St., VICE-PRESIDENT &ft.~si~n A I.ogaii "27 
Chicago 16 17 Pittslord Way, Summit, N. 1 .  
SECRETARY-TREASURER Eben v c y  "11 Bell relqihoiie Lab$. 46,3 West "-it. New Yoik City 

5125 S. kenwood, ( hitago 1 5  
Illinois Institute of Tech., S,%OO S. Fcdeial St., ( hicago SECRETARY-TREASURER Erwui Baiinigai ten ' 10 

,302 E. Front St., Apt. B 16, Plainfield. N. I .  
San Francisco Chapter: t dice ~>ivi'-'ion, ~ m e r i c ~ n  ~ y t m a n ~ i c i  ( o., 
PRESIDENT K. 1. \ti rto,i 930 B o ~ i t ~ d  Btook, N. J .  
745 Alvarado Road, Beikeley 
Oionite Chemical ( o., 30 Sansoirie St., San Fianciwo Washington, D. C., Chapter: 
VICE-PRESIDENT Je ion~e  Kohl '40 PRESIDENT I JIKI~>-, Bov 11 '27 
1149 A High Court. Berkeley 8 Biiretiu ot Miiiv~ 
Tracerlab, Inc., 2295 San Paldo A \ e ,  Bcikeley Department oi the Intel inr 
SECRETARY-TREASURER R. R. Bowlr, ' U  Wtieknngton 25, 1). ( 
7960 Terrace Drive, El ( erlito 
Calif. Rewai ch (. orp., 576 Stdiiddi d A\c., Rii. hnionii SECRETARY-TREASURER 1'. ( P  N i ~ t t i r i ~  ' $6 

The 5an F ~ ~ i n c i s c o  Chapter meets for bin< h at the 51 12 (,oniiei t i i  tit A\e., N W. 
Frateinity Club, 345 Bush Street, every Thiiisdii~. Washington 8,  1). ( 



d Foiinrltn- S ~ i c i e t i e ~ ~  chairnlan iit the I'aterl~ Section 
of t h ~  Llos Angele-. Bar Assoeiatiuti, presidetit of the 
Los Angeles Patent 1 aw As-oriation, as  well a s  a rnem- 
her of the Sucictj of Motion Picture Engineers. Society 
fo r  the Advancement of Science und i 'aliforina \\ater 
and Power Resources (;omniittee arniinp others. 

Chapter Notes 

On Friday. October 1 3 .  Khen Vey "11. Seeietarv of 

the Chicago Chapter; William A. Lewis, Jr .  "26. Ph.D. 
'39. Dean of the Graduate School of the Illinois Insti- 
tute of T e r h n o l o p  ; and  Rol)ert L. James ':36. Heseareh 
h s o c i a t e  of h e  Illinois Institute, berth hosts at a 
luncheon a! the Faculty Gluli ot the Illinois ltistitute 
for  Dick Arm-itiong '28, the Caltech Alumni Association 
director in charge of chapters . . . \%ost recent r n e e t i ~ ~ g  
of the i.liicapo (..hapier !+as limed to coincide ~ i t h  a 
visit f rom Dean Franklin Thomas. 

The Washington, I) .  (.. Lhaptei met on Octobei 20 a t  
the Roger Smith Hotel to heax a talk LJ Dr. ti. I-'. 
Kohertson. lion on leave from the Institute to serve with 
the Department of Defense in  Washirigtoii . . . 1950-51 
offirers of tlie chapter elected at this rneetiiig: J4me-i 
Boyd '27. Perley (;. Nutting 'Jh. 

Kickoff Luncheon and  Open House 

T u t  \\\l M. O( ( IDI'  V V I  -(;wfc( 13 Kickoff Luncheon. 
ht-Id dt the Athenaeum on Octolier 20. tlie da] before 
the Oxy-Calterh game, was as  lively as  usual illis jeai .  
8 7 1he lunch was good. the speeches were brier and the 
Oxy band rnust certaiiilv have been the loudest musical 
organization ever to perform in the 4theiiaeum. 

The  pessimistic tone adopted I?\ niosi of the t,'altecli 
-peakers, in discuwitig the team. w'is unfortunatl-lv 
justified by the resiilt of the game next day :  0x1-20 .  
Laltech-7. At tile Kickofl Luncheon. however. Piesident 
DuBridge spared himself any possible disappointment 

referring to the appioarliiiig game ah the annual 
corite'-t "to determine which school develops l i r a ~ n .  
and  which develops (haracter." 

The Alumni Open Hoiise held in Dahney L o u n g ~  e t t r r  
the Oxy game was J lousing succe-~i. (hew 7 5  coiiple-.. 
who tbnjoved the retieshinents and Ã § . l a n c i n ~ i n t i  the 
doors were closed at I d.rri. 

Help Wanted 

THL A N N U L I .  AI . IMM SJ.MIV\R won't be held until 
April 15. but lhat doest1.t mean that the committee i n  
charge of the dav isn't already at  work. In fact the 
Seminar Committee needs some spare hamis. Maybe 
w ' d  like to bewe'? It takes a lot of rndnpovvei to \\(irk 
out a l l  the arrangetneiits t o r  the Big Da).  

If JW'H call the Alumni i)fiice at  tilt" k t i t ~ i t e  
(SY 6-7121) and  lei them know j o ~ i " r e  itite~(,"-~t(~d. 

Gerald 11 oster '40. Seminar Conimittw chairman. wi I 1  
get in touch with you later and tell you \\hat 101)s a re  
-till open. Thanks. 

PROBLEMÃ‘Ever so often, as the commutator segments 
of large motors wear down, the mica between them must 
be cut down. Your problem is  to work out a tool which 
permits the undercutting to be done without removing the 
armatures from the motors. 

THE SIMPLE ANSWER-An S.S.White power drive flex10 
ble shaft hooked up to an electric motor gives you the basis 
of a portable power unit for driving small rotary saws. A 
handpiece designed for mounting the saws finishes the tool. 
The illustration below shows such a unit made by the Martin- 
dale Electric Co., of Cleveland, Ohio. 

The time and labor-saving advantages of having an 
easily manipulated power tool which can be brought to 
the work, can be readily appreciated. S.S.White flexible 
shafts make practicable the development of such tools for 
many purposes. 

This i s  just one of hun- 
dreds of power drive 
and  remote contro l  
problems to which S.S. 
White flexible shafts 
provide a simple an- 
swer. Engineers will 
find it worth while to 
be familiar with the 
range and scope of 
these Metal Muscles* 
for mechanical bodies. 

*Trademark Reg. U. S. Pat. Off. 
and elsewhere 

W R I T E  F O R  B U L L E T I N  4 5 0 1  

It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy i s  yours 
free for the asking. Write today, 

a MUftOM . .,AS,* t r * C t U I I I t  . tOMI**Cl HAM 

Outof^MfueasA/IAA 1- 
27 



Will You 

Be in the 

New 

Directory? 

Please fill spaces below. Check address desired in Directory. 
Note year received in space for each degree obtained at Te(*h. 

13.s ....................... M.S ..................... 

..................... .................... Name ................................................................................................... Kngr 1'h.U 

J I iu~ne  Ailtlres> ....................................................................................................................................... 

.................................. ................................. ...................................................................... City zone State 

Employer ................................................................................................................................................... 

.............................................................................................................................. [I] Business Address 

.................................. City ........................................................................ /one State ............................... 

..................................................................................................................................... Present Position 

O\b, oi+  TFH, 1316Gb.ST ,jaw the L41~im~ii Associatio~~ ha$ it to :  Alurnr~i Ot11ce 

taken on thib year it- tlie publication of a new, and California Institute of Teclinolog~ 
sorely needed, 41umni Directory. There hasn't been one 1201 E. California Sk. 
t-ince 19/18. Pasadena 1. California 

Last month cards went out to at1 alumni. asking ihem 
to check off certain information about themselve- for If all card'- are returned by Novernbe~ 15. there's a 

purposes of the new directory. Did you get your card'? chance you'll have your copy of the new director? 

If not, will you fill out the duplicate card above? Send by January I .  

CUT BATTERY M A I N T E N A N C E  COST 

W I T H  BLUE BLAZE 

UNCONDITIONALLY GUARANTEED 
FOR 3 YEARS 

in passenger car use 

INTERCONTINENTAL FACTORS INC. 
Local Distributors 81 Export Agents 

1301 So. Santa Fe Ave. 
Los Angeles 21 

VA. 6580 R. E. Springer '45 

- 



R S O N A L  

191 9 
Evil A Mtirdiull cv 19, ha< be( onie 

San Fi<in( is( o iepieseiitative foi ( a'tci & 
t o., Pddhc  ( oast ~ i s t n h n t o i s  of National 
Sc< unties aiid Reseaii h ( oxl~orat ion~ 
5eri+ of Investment Fmidk. ITis tenitoiy 
extends noith fiom Bakersheld to Canada, 
fast from Bakeisheld to Albuquerque, east 
fioni Seattle t o  include North Dakota, and 
then south to 41buqiieiqut~. For the preu- 
on- h e  vt'ar'- he worked the scimt% te i r i to r~  
for another investment fiiinl wholesale (11s- 
tribution ( ompai i~ .  

1924 
E. Harold Gtindy. Sdlf- Kiigineei tor 

Sterling Elec trii Motoii in L \., iepoi tk 
trio net\ additions to the i-,andy (Ian On 
September 1 son Bob. now a senioi at 
01 (idental, \\d% indined to lean Marit' 
Sandeison. O n  September 7, son Dick 
and his wife became the patents of 
baby boy the hirt Gandy grantkhild. 

Robfit S. R z d g w a ~ .  now in his '"an111 
e r s a i y  yeai" (25th)  \Mth Standard of 
(alifoiriia, had a six-&eek Inisiness-and- 
pleasure t u p  with his family this summer, 

M hltli took tklt'm b) {lldilt' to Dftl 011, bI 
( ai tliroiigli ( anadd and New Engl'irid, 
then down the Ea-.t (. 0d.t and bd(k home. 
Bob is the Mechanical Engineei foi the 
Natural Gasoline 1)i~pdi tnicnt of Standard 
of (alifoiiiia. He ha< a daughter 17 and 
a yon 12. 

F. Douglas Trllwrzght.  who hiis been 
i w s t a n t  Vice-Pre'-ident of AT&T in New 
lark foi the past )ear, has r e t m w d  to 
(al i toinia as Vice President in rlidrgc of 
Public Relation* fix I'achc Tel & Td in 
?">an Franc is< o. 

1927 
Dai e (runhicr \\rites that lie's -till 

Assistant Division Engineei with the Santa 
Fc  Raih+a> at Wiudo\+, Arizona. Hi'i son 
Bill is a sophomore at Tech this yeai. 

1928 
Lo/. Krnnrth R. Croihcr. USAF, is pr6.s- 

ently assigned as Senior Aii Instriictoi to 
the 62nd Fighter Wing of the ( alifornia 
National d i a r d .  He', stationed in Bur- 
hank. 

Richard C. Armstrcing. MI) . ,  has re- 
cently been appointed Assistant Profess01 

Oil Properties onsultants, Inc. 
Complete Petroleum and Production 

Registered Engineers 

Petroleum Engineering 
Associates, Inc. 

Comp[ete Laboratory Service 
( ore-Analysis @ 

Florent H. Bailly, '27 Ben6 Engel, Ph.D. '33 
709-711 South Fair Oaks Atenue SYraniore 3 1156 
Pasadena 2, Cahfoi nia R y a n  18141 

ALUMNI CALEN 
1950 - 51 

ALUMNI SQUARE DANCE 

Friday, December 1 
8 p.m. 

Elks Temple, 400 W. California St. 
Pasadena 

Bill Mooney-Caller 

of Ophthtilmo1ogy at, the t o l l e p  of  bled- 
ical E\angelists in Los Arigele'.. It's '1 iiirtS 
,oh, lie says part- tnnt ,  and no salLii\. 

Incidentally, Tech students \ \ho con1 
plain because faculty members (an't see 
hell enough to recognize the right an- 
-'\\'rs on exdm papcis might be inte~ekted 
in the iurnoi that some of these staff 

tional Advisoiy ( ommittee lor Aeionantic s. 

He's also in the tliioes of binlthng a iictt 
home in San Maiino. 

9 3 0  
/Vorri\ .lohn\ton. Ph.D., nas iii'tined on 

August 17th to Janet Elizdbt%th Spicer, in  
Dallas, Texak. Tlit. Johnstons die no\\ at 
home at 10403 East Bexley Drne,  Whit- 
tiei. 

1932 
Howard W. Finni'~, (A ' . \ . ,  is Assistant 

T HERE is  no need to expand your toolroom 
to handle that new special tool program. 

WHETHER YOU NEED a single tool, jig, fixture, 
punch, die or mold, or complete tooling for mass 
production, you can get it right on schedule from 
this EXPERIENCED and VERSATILE organization. 

A PRECISION MACHINE SHOP 
UP TO THE MINUTE IN 

KNOW-HOW AND EQUIPMENT 

CALMEC MANUFACTURING CO. 
Robert A .  Mclntyre, M.S. 38 5825 District Blvd. 
LOgan 5-5329 1 , o ~  Angelds 22, Calif. 

BERKLEY ENGINEERING 
. . . AND EQUIPMENT COMPANY 

Meters & Controls for Every Type 

Industrial Instruments and Regulators 

Remote Reading and Control 

Engineered Condensation Drainage & Automatic 

Boiler Feeding Systems 

Flow and Pressure Re 

2417 Riverside Drive 
Normandy 5190 

Los Angeles 26 
Normandy 7124 



Designers and Builders of Special Machinery and Tools 
Also General Machine Work 

13409 S. Alameda Street Comptim, California 
Phonei: NEiada 6-2707 - NEwniarh 1-8190 

1 ARMY AND NAVY ACA 

ATKINSON LABORATORY 
LOS ANGELES 

SON 'SO 

30 

1941 
(,'enrge I f .  //izrr. i-til! iitirig in Pasadena. 

i s  woi-king tor  lie Firestoiic '1'ire & Rnh- 
I C.o. in Los Angeles. where- he's in 
rliargt? of teclmival nsperts o f  the Indiih- 
trial I'roi111ct-i Di~ision.  George has been 
pretty active in skiing and nioiintaineering 
iii r e i ' e i ~  years. f ie  lielong'- ti? the N a -  
tional Ski Patrol and skiv every skiable 
~ e e k r i i d  in  this area or in Sierra. He's a 
i i ~ n i b e r  of die Roi'k (.'linibiiig Scrtion of 
thr  Sierra Club too. He  climbs in the 
' . lotons in Wyoniing. and in Vosen'ute as 

well as lor all^, and has made several first 
axenth in tlie Canadian Rockies and the 
Sierras. Still a bachelor, he says, addine 

alter handing I[;-' all the above infonna- 
I i o n  "obviously." 

./times R. iiiirrrtt i s  now Assistant Pro- 
ff'ssor of Mathematics a t  t h r  (iieorgia 
n s ~ i t u t e  of Terhnoiogy in Atlanta. 

1942 
Jack AIjord has been r w k i n g  along at 

a i~ret ty lively clip lately. On May 25 his 
lalighter, Margaret Ann,  was born. On 
l i n e  0 lie rci'eived his Ph.D. from Tech. 
O n  Jiinte 15 lie became a Research Fellow 
I ".itpineering here. And on the same 
day tlie Alfon! r l un  moved inlo it new 
home in Arradia. 

/A. W'ar rpn  I;f// i ' t tr I'SN. n-reheil his 
M.1). from George Wa;-'hington lliii\txrsity 
in Iiine, is now an interne at the Naval 
Hospital in  New Port, Rhode Nand.  

J .  (.. Sd~tt~fiizi'nharli. M.S.. i s  president 
of his own company, U.S. Propeilors, 
tthirh not only makes aircraft propellers, 
m t  an eiei'tronic piano (inti a good deal 
of wind-tunnel e(~iiipn1eni as well. He's 
n~arr ied.  lives i n  Altadena, and has two 
children, but +till iiuiiiagcs to ski  and 
rlinil) some iiiountains. 
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John  K. Spencer writes froin Austin, 

r 7 I exas that he's Assistant Professor in the 
Petroleum Engineering Department of the 
I,~niversity of Texas, and also the lather 
I a Â¥on Stuart, born on June 10. At 
the time of writing, Stuart was t h r t ~  
months old and tipped the beam at some- 
thing like 17 pounds and 5 ounces, which 
\ \as  causing his happy old miin to mumble 
t-oniethiiig about future Tech football nia- 
('rial. 

George T .  filbeck, Ph.D., was married 
in September to Mary Elisabeth Nirhols in 
Dvdhan~, Mass. By now the Felbecks 
h o n l d  be settled in their ne\\ home hi 
Wernersville, I'a. 

David K. Shiineril is at the Jet Propul- 
h i ' i  Laboratory CALCIT as a Research 
Engineer in the Air-Fuel Oiml)iistiou Sec- 
tion. l i e  received a Cuggenheiin Jet 
I'rii1~iilsion Fellowship for Grachiatc Study 
i t  Tech this year. 

Kenneth 1.. PowlcsUind writes from Sail 
lx'andro that he's been transferred 11y 
Standard of Oilifornia to a iiewly-formed 
company, the (.:alifornia Research and 
Development i o., in Livermore. Ken's 
present parental status: two diaper-bear- 
iog vhildren. 

1944 
Richar'l 1;. Kiihns writes that he \+arks 

o r  the L. A. County Engineer in  the 
Sanitation Division, lives in Ailhambra Ter- 
race, has a nevv baby daughter named 
(lathy tier, and belongs to Pasadena Vol- 
iinteer Constriirtion Battalion 11-3. 

WiUium P. Bluir lixl't li. S. R111)bi~r in 
Jiine and took a six-week s u n ~ n ~ ' r  course' 
at Occidental i~ollegtt, then spent four 
weeks as roi~iisclor at  a Boy Scout Camp 
before returning to Occidental as a (;radii- 

ate hperial Student niajoring in  Soriolugy 
and Psyrhology. 

Joseph M .  Phelps, M.S. '47. i s  working 
as a design engineer for C. F. Braun & 
Co. in Athainbra. He's a registered rivil 
engineer in tin; State of C.alifornia, 8 

Junior A.S.C.E.. married and lias two 
children. 

Maurice Rattruy. M. S. '47, is now an 
4.ssistant Professor at the Oreanographic 
liaboratories of the University of Wash- 
ingtciii in Seattle, 

Fred K Morris Jr.. who has been on 
the 1JSC faculty for the past three years 
has now resigned to take a permanent 
civilian appointment with the Signal Corps 
Engineering Laboratories in Monmoiith, 
New Jersey as an Elei'tronii; Scientist. H e  
has been a consultant for the Army ,Signal 
Corps for several years. Incidentally, Fred 
is co-author with Rodney I). Lewis of a 
textbook Electrical Circuits. It's being 
published by 11. Van Nostrand in New 
York. And not at all inridentally. Fred 
was married last year t i 9  Nancy Thonip~in ,  
an artist, in 1,os Angeles. 

1945 
William, T.  Callings has recently moved 

from Long Beach to Milwaukee, Wisron- 
i n  where he is designing engineer for 
Khig and Smith, engineers and contractors 
o r  industrial buildings. Daughter (:hris- 
tine is now a year old. 

John Dill McKenney was marrieil on 
September 16 to Joan Sawyer in Pasadena. 

Charles M .  Davis is now Graduate Fel- 
o w  in Electrical Engineering at the Uni- 
versity of Iowa, where he's working for 
his doctor's degree. 

1948 
Irw;n 1 . 0 ~ ; s  ~Wizrknwitz was married ili 

Allianilira rriscntly to Mabel Bf-11, who has 
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) ( -en  %orking a'- d. nut% >it the Huntiiiglon 
Hospital in I'asadena. 

Thi.inza'i 1,ung 15 no\\ ftoiking '1% a sties+ 
analjst <U Nnith Ame~iean  \\tation in l,o* 
4ngeles. 

1949 
1)iinnIil K .  Ulhhiird of South Pdsddeiid 

and Ma11t7~i Medina \ + P I C  nianied in Me\ 
if o ( it\ Idst month. The bride 14 a giad 
uatc of the h o d k i d  School 101 Gills. 

Robert L. Fisher spent the past ai-ademii 
w a r  in the gidduatc school at  Noithttwt- 
e in  Unnersity in Fian'-ton, Illinois. f'his 
 jet^ he'$ ~ s ~ n t i n ~ i i n g h ~ s  stiidies dt thr 
S< n p p  Institution of 01 tbdnogrdith} in La 
loll& 

1950 
W i l l i a m  Ficeil dud Peggy H a i n e ~  of 

~ 'asddt~na  anno~ini ed then engagement last 
month. They plan to be ~ndi i ied  111 Janu 
<>I y. 

William (. ( i i lhertwi is -norking as a 

geologist %ith the Coal Resoiiites be( tion 
of the Fuels blanch of the II. S. Geolog 
I (  a1 S n n c )  in Miles Cm, Montana. Rigkit 
nov, he'k rngaged in a projec t to tiy and 
drteimine the amount of strippable (oal in  
southeastern Montana, in connection a i th  
the Mi*^oiiri River Basm proleft. 

Don B&i and his ~ i t c  ate spending 
the yea1 in N o i ~ a v ,  %here he\ doing g ~ ~ d -  
^ate \ \OIL at  the I J n n e r ~ i t )  of Oslo. 

Pete Howdl  writes that h e  had a suni 
i w r  job at the Na\ y Test Station in CInnti 
I ake, went home to Des Monies toi a 
h i t  \isit. then headed for the U n ~ ~ t ~ r s i t j  
oi Minnesota and g ~ i d u a t f -  \\ark in  111eni 
i t i y .  Two other Teclin~en 01 the i-l<i'-s 
Ã§ 'SO, M+1on Arland and Flow/ limn- 
phrr+.  aic also at  Minnesota. 'MI lhr('(1 
h a w  tea(liing t i4s~ant 'Aips  in the (hcin-  
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one  that is c u n f u s ~ ~ d  cind essential\^ 
meaningles .  

HuI)l~ar^I own\\ disavow . n i d a -  
physics and niy-itici-^ni. yet he makes 
Bergwn's '"life force" the foundation 
of his whole viewuoint. He seem? 
unaware that this is a wholly dis- 
credited metaphysical concept. inap- 
11licalile by scientific standard. ot 
operational analy5is. The author  
mentions that Darwinian evolution 
was his first inspiration toward Dia- 
netics. lull \Mth his instinctual ancl 
metaphysical basis. it is not strarige 
that he ignores natural selection. 

This book is carelessly written. 
b:veii some of the adherents to Dia- 
netics admit this. A typical careless 
statement is the following: "'Dia- 
nelics is not psychiatry. I t  is not 
psyrhoanalysis. I t  is not hypnotism. 
I t  i'- a science of niind and needs 
about as  much licensing and regula- 
tion as  the appliration of the science 
of ~hv- ics . "  

This ha--. been excused bv -'om(> as  

simply enthusiastic propaganda. But 
internal evidence sho\+s that this i. 
a n  attempt to inflate the originalit\ 

of tlie thesis a t  the exprnst7 of JKlOrC' 
solitllv established know ledgth. and 
possibly to sidetrack critici-m from 
the directions indicated. Such insula- 
tion can only lead to a cul-dt'-'-ac 11) 
c l i r n i i i a t i ~ ~ ~ ~ o t h  validating e\ idence 
and  the prediction of the behavior 
of the whole person. 

Novelty is  not enough 
Controversy over ihis Look indi- 

cate--. a widespread popnlal belief 
that novelty alone entitles a tliesi6 
to serious consideiatiori. l'artlv this 
arises out of the publicized open- 
mindedne* of the scientific a t~ i tude .  

Novelty i. of two kindh: ~ ~ o v e l t y  
of daia and novelty of t h e o n  ( o r  
explanation ) . Hubbard  claims great 
originality fo r  his data. Are hi. data 
novel? Qualified scholars believe 
t h q  a re  an uncritical rehash of 
kno\\ii f a d s  in new termirio1og1. 
hovel terms do not guarantee novel 
data. Here is where careful meaning 
anal!sis is paramount. After inean- 
ing aiial?sis has settled whether data 
a re  novel. then vte ma^ ask if the 
explanation is no\ el.  

Alternative explanation- of erripir- 
ical fact. '%re a l ~  a \  s possible. Here 
recogiiized experts have a p ~ i o r  right 
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For 81 years, leaders of the engineering profession 

have made K & E products their partners in creating 

the technical achievements of our age. K & E instru- 

ments, drafting equipment and materials--such as the 

LEROY 1 Lettering equipment in the picture-have thus 
played a part in virtually every great engineering 

( project in America. 
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to lie lu\u i j  ( n c r  one who ad\  ances 
an insufhcienth supported hvpoth- 
esis. t~ouri t ing nows of adherents is 
riot evidence. Hubbard protests that 
he is scientific. but hi-' main support 
consisis ot the lame position that 
others h a w  made complex !\hat is 

other scholars i. necessary. and this 
is a naive hook because i t  reveals a 
)refound innocence of the major 
ach tiiices ok the past centurt . 

4 (-haicir~eiistic f e a ~ u r e  of Hub- 
IlarcT. writing is the exasperation of 
his 0 ~ 1 1  o i i g i n a l i t ~  1)v implying that 
Iii .  predecessors vteie v irtual morons. 
Here i. a random selection that 
spyaks for i twlf :  

Huhhai d ~eimatks that. Â¥s hile it 
& a s  longheen  felt that fcicingreal i ty  
i nece.sarv for  san ih .  n o  one had 
conceived that perception is the line 
of commur~icatioii to reality. Again. 
lie holck that the \ a lne  of recall f o r  
the busint,+ of I i v  ing has occupied 
scant attention. Final l \ .  ten the 
1) iolocical l~ literate : "'it ha- been 
)oor lv  ronsitleied in the pa-t that a 
-el of survival characteristics in one 
species would riot he survival char- 
acteristics in another." 

Such opinions are  topical. not ex- 
o p t i o n a l .  

What's i t  worth? 
This autlioi is so out of touch 

Ã ith coritcnipo~ arv achievements in 
the fields into nliich lie ventures that. 
ii! the re\ienei'-. opinion. this uork  
doe. not merit serious attention. It 
i-i g h e n  critical attention here only 
liecause of the uiicriticdl following 
it has attracted. If there art' a~ iv  
suggi.^tioris of value in this move- 
incut. thev \\il l  be .upported bv con- 
(ir l~ni 's  with past efforts. not In e t a -  
<ion of intel lec~nal  roponsibility . 

In siimniarv. Dianetics mistakes a 
liighlv ovei-siinplified model fo r  a 
solution to important human prob- 
lems. It disregards operational 
ana l j& and search for  adequate 
contiolled ev idence in the u r o w r  

A * 
directions. tiecause of its archaic 
~netal)h\.i(-s. it. outmoded e x c l u d e  
etni)ha!->is o n  s imiva l .  and  its discred- 
l e d  iiistinctivisin. it pays onl) lip- 
service to the established social and 
cultural contiibutions to human 
per-'onalitj . Its assumption of in- 
herentl) perfect rationalit\ mask6 
foi the gullible the effort. the learn- 
i n g a a d  the critical attitude that a re  
necessary for  a balanced rational 
approach to life problems. Evert-  
thirtp attempted here ha- been done 
ltetter by other? anci Ã § i t  a proper 
sense for  the protection of the un- 
informed. 



- 
Just a frame of movie film- but think what 
it can hold. Accurate detail, motion, sound, 
even lifelike color and much more-mira- 
cles that work magic in entertainment, 
and in business and industry as well. - 

Here, in a tiny area far too small to examine easily, 
photography has captured a moment of life faithful 
in its finest detail-captured it complete with sound 
-conversation and music. And all this that's been re- 
corded can be endlessly duplicated so that all the 
world can thrill to its beauty and drama at the same 
time and in the language oi any land. 

Such are the wonders of photography. They are 
wonders that serve entertainment-can serve science, 
business, and industry in countless ways as well. 

For example, motion pictures can present your prod- 
uct or services graphically and colorfully. They 
can explain production methods-dramatize safety 
measures--train salesmen. Thev can spaik interest 
and understandiiig in the classroom. 

With pictorial animation they can make difficult 
processes clear. They can make time go fast, go slow, 
or e \d i  backward, to facilitate a study or improve 
a demonstration. All of this because of the inherent 
magic in photography. 

You can use this magic in your occupation. When 
you meet problems in management, or 
sales, it will pay vou to find out how they can be 
handled better, faster, and more accurately throng11 
photography. 

Eastman Kodak Company, Rochester 4, N. Y. 




