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eep a pum 
in its prime 

Piston power pumps, used to pump oil through 
long pipelines, often have to operate 24 hours a day. 
To prevent breakdowns and minimize maintenance 
under this tough service, designers mount pump 
crankshafts on  Timken'" tapered roller bearings. 
Timken bearings take the heavy radial, thrust and 
combination loads. They prevent wear, insure trou- 
ble-free operation. 

Why TIMK No bearings 
wear on related parts 

Due to their tapered design and line contact be- 
tween rollers and races, Timken bearings carry the 
heaviest loads from any direction. They keep the 
crankshaft in proper alignment so that gears mesh 
more smoothly-last longer. And they eliminate 
crankshaft wear. 

ROLLER BEARINGS 

Free bearing information: 
Some of the engineering problems you'll face 

after graduation will involve bearing applications. 
If you'd like to learn more about this phase of 
engineering, we'll be glad to help. For additional 
information about Timken bearings and how engi- 
neers use them, write today to The Timken Roller 
Bearing Company, Canton 6 ,  Ohio. And don't for- 
get to clip this page for future reference. 

NOT JUST A B A L L 0  N 
BEARING TAKES RADIAL 

JUST A ROLL R 0=1 THE TIMKEN TAPERED 
R ANY COMBINATION 



$k 1x1 15 years of aviation p n e e r i n g  a ren~arIi;~l~Ie series of ccFirsts" 
have been eredi~eil to Bell Aim-afl Corporation. Bell engineers -with 
imagination and initiative- have been zurifirzg the aviation books. Every 
Tirst" has bulwarked Bell's position as a loader in the industry. 

FIRST twin-engine escort fighter, m~dti-placr, 
and mountin"; 37 nim caiiuoii in flexible 
gun turrets (AiracuiJ'i). 

FIRST American fighter designed around its 
armament, firing cannon thru  propellor 
hub, with tricytle landing gear (Airacubra). 

FIRST toinnierrial In-litoptcr, with auton~atic 
stabihzing conlrol. 

FIRST wpersoiiie airplane (X-I). 
FIRST in many defence projects now restricted. 

OTHER FIRSTS: Bell\ p ioneer in~spi r i t  also 
developed - 

FIRST Ã§iatisfactor .50 caliber machine gun 
shock dampener which became standard 
for both Army and Navy. 

FIRST modern all-w ood military fighter (XF-77). 
FIRST jet-propelled fighter in the V. S. 

(Airacomet). 
FIRST <ommercial helicopter with 200 hp. en- 

gin(. and skid landing gear. 

In the column at the r$ht of this page we have listed many of the positions 
now available to qiicilificii engineers, physicists, and applied mathematicians. 
Whether your interest lies with guided missiles, helicopters or supersonic air- 
craft, it is time to seriously consider YOUR future. Bell Aircraft's accomplish- 
ments in research, development and design provide the opportunity for perma- 
nent employinent in all of our long-range programs. 

We believe in the future of the avicttion indnbtry. Do you believe in YOUR 
future? Where will you be in your chosen career 10, 15, 20 years from now? 
Inquire NOW to find out how your abilities and training may mean a full and 
satisfying life for you with the leader in aircraft engineering. Salary, insurance 
and retirement benefits are most liberal. Secnre application from your college 
placement office or write: Manager, ENGINEERING PERSONNEL. 

CAREER 
OPPORTUNITIES 

Check Yourself: 

Electrical Designer 
Thermodynamicist 

0 Aerodynamicist 
0 Electronics Engineer 

Servon~echanisms .En&" 'sneer 
Electro-mechanical Engineer 

0 Telemetering En,.,' nmeer 
0 Structural Analybis En,.,' nitleer 
0 Instrumentation F A\ g' ineer 
0 Rocket Motor Development Engineer 

Structural Designer 
Rocket Motor Test Engineer 
Missile Coordinator 

0 Flight Test Eli&' nneer 
Transmission Design Engineer 

0 Project Engineer 
0 Microwave Engineer 

Flutter Engineer 
Static Test Engineer 
Vibrations Engineer 
Weight Control Engineer 
Specifications En,.," oineer 
Radar Engineer 
Structures Research En_' "Â¥snee 
Cotnmunications Engineer 
Dynamics Engineer 
Ultra-high Frequency Engineer 
Missile Test Engineer 

0 Electrical Systems Engineer 
0 Mechanical Systems Engineer 



B O O K S  
SCIENCE MARCHES O N  

Edited by James Stokley 

Ives Washburn, New York $3.75 

SI\(.I. 1 9 3 )  the General Electric 
Company has conducted a popular 
weekly radio program known as  the 
Geneial Electric Science Forum. in 
s h i c h  distinguished scienti'-ts give 
brief talks concerning their own 
nork.  or work being done in their 
fields of interest. 

During this time the program has 
presented rome 700 talk-. and one 
book has already been devoted to 
selections from these {Excursions in 
Science, edited by Veil 13. Keynolds 
and  Ellis L. Manning, and published 
by McCraw-Hill in 1 9 3 9 ) .  The preh- 
ent  book contains 50 of  the 500-odd 
talks which have been g iwn since 
1939. Its editor. Dr. James Stokelv. 
is  a member of the General Electric 
Company's News Hureau. 

'rhough Dr. Stokely has neatly 
parkaged his 50  -.elections into six 
compartment!-. w i t  h l a b e l s  like 
"What Science Can Do". "The Karlh 
and  Its Surroundings'". "The Living 
World". and  "Man'-' Lift- and 
Health'". the subjeck--and ypeakers 
- range over the whole field of w i -  
ence. 

John Quincy Stew art. Ansoeiate 
Profe!->or of Astronomical Physic-' 
a t  Princeton. & x u Â ¥ - ~ e  Social Phys- 
ic-s; John W .  Campbell, Jr.. editor of 
Astounding, Science Fiction, M rite3 
on The  Value of Science Fiction: 
Edward S. C. Smith. Professor of 
Geology at I nion College. diseu-es 
W h j  Do tee Age6 Occur?:  Maurice 
Ewing. l'rofes5or of Geolog\ a t  Col- 
umbia I niversitj. tells alxiut Photo- 
graphing the Ocean Rottom ; Hans 
Bethe, Professor of Phy-ics at Coj- 
unibia, covers The Structure of 
Atomic Nuclei;  Robert E. Marshak. 
Profefior o f  Physics a t  the I niver- 
sity of Rochester discusses. The Ener- 

gy of the Sun;  Jam+ A. Ke!nieis. 
head of the Lalioratorie-- of liacteri- 
o l o n  a t  h o t r e  Dame. virile? on 
Germ - Free Animals; Clarence A .  
Mills. director of the Laboratories 
f o r  Experimental Medicine at the 
I niversity of Cincinnati, write-' un 
Climate and Mail; Glenn Seaborg. 
Professor of (:hemistry at  the I ni- 
versity of California. discusses The 
Yew Kicments. 

This is a random t.ariipling of the 
contents of the book. Mo--t of the 
talks have been revised and brought 
up  to date by the men who originally 
delivered them on the air.  None of 
them is more than about 2.000 
words long. and all of them a r e  
remarkably clear and ( onsistently 
intere5titlg. They make a fine intro- 
duction f o r  the layman to a good 
man? unfamiliar branches of 4- 
enee. And they furnish solid proof 
that the scientist can explain his 
work to the layman, in law man's lan- 
guage. when he \\ants to. 

In 1909, this sign 
indicated a really 

------------ 
modern home. 

This sign does the 
------------ 
same thing today 

For the key to electrical living and home 

salability, ask your Edison office about Certified 
Adequate Wiring. There is no cost or obligation. 

SOUTHERN CALIFORNIA EDISON COMPANY 



EN NEER I A N D  I S C  

This month's cover show-. I ) r  I\ 

Sturtevaiit, Mrs. Liliaii Morgan I'liilip 
Thayt-r dnd the Thomas Hunt Morgan 
Memorial Plaque which ^\as ijedirated 
dt the Institute on Febludry 2.1 

At the dedication ceremonies in tl1t1 
libiarv of the Kei I khoff 1 abor '~tori~\ ,  

MorgdÃ \^aid, \\lii(h 16 tit Itc gncii 
diimiall~ to 'i gi dcliiatr \tii<let~t M 110 

i i  (oniplrtiiig In-- I'1ii.I) irqiiirwiwtit~ 
i l l  l ~ o l o g \  'It 1111- Ili^lit1it< 

^o11'11 flnd it pn tmf1 of the \?I)! g t i1  

hit-ii~ut id1 ~ ' \ < I I T I I ~  , ' I I I ~  riiorf 1 1 ~ t o i  111 I- 

tiOn db011t it, OJi 18 

THE EARTH'S CRUST 
'Mlii-it K. 1 .  E~lgt-I, iiuilioi o i  " I ! M  

1 ietilincd I ( I  Mt~souri J-, .in \\si-ltiiit 
Viofessor. 

Fiom 1942 to 19t8 h e  ttuiLcd 'is d 

geologi%t toi the IJ S. Grologiial h i -  

\ e l  in the Dt>paztrnrnt of the Intetioi. 
Hi< walk laigeh (lewtetl to in- 

CONTINUED O N  PAGE 4 
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In This Issue 

The Earth's Crust 
HCIIJP tlic nature and pattern oj runtir~~nt,s  
and ocean tia^in.-, been essentially the same 
,'since the  origin i)/ the earth or an' the)  
~)n.stwitty u n d t ~ r g o i ~ ~ g  chunft,? 
by  A. E .  .I. Engcl 

Science In Art 
Rubens as u Scientific Illlustrator 
by  E. C. Watson 

The Month at Caltech 
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Personals 
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I N  T H I S  I S S U E  CONTINUED 

NEO-THOMISM 

111. Mfied \tern, authoi of "qco- 
, I hoinisni and Model n 5~ ien< e." o n  
ptige 12. i s  h-sistaiit Piofrssoi of 1,aii- 
gttcipLs and Philo'-uphy at  the Institute. 
Hr 15 the author of niiineioii~ book% 
i n  p h i l o w p h ~  the m o ~ t  reient  being 
Filo\ofiu de la Rim y d d  /Junto 

(Biit-nos Aircs. 1950 1 .  and Surte'.~ 
Philosophy iiinl Kxistentinfi.st Psy~,/to- 
im(~iysis. now on the press. 

i)r. Stern \\a* auarded hi* doctors  
degree, with honors, at the University 
of Vienna in 192.3. He has taught at  
the University of Park ,  and,  sinre 
1946. he has been a Lecturer in French 
at the University of Southern Califor- 
nia. Last year he -a- awarded the 
Academic Palms with the title Ofliver 
ol lire Arai len~y by the French Govern- 
inent. Fie has lit-cn at the Califurnid 
Institute of Technology since 1047. 

- - - 

A  N E W  O R G A N I Z A T I O N  E Q U I P P E D  F O R  I M M E D I A T E  S E R V I C E  T O  Y O U  

Qualified to develop and manufacture 

fi it's a Valve. . . non-standard valve assemblies requiring 

we design and - 

produce to 

special design . . . including pressure 

regulators, relief valves, shut-off valves, 

check valves, etc. Backed by highly 

meet your specialized experience with major valve 

needs companies and plenty of precision 

manufacturing facilities. 

Call us for a consultation.. . you're not 

obligated. Telephone VErmont 9-5924. 

A Ca/'/ornia Corporation 
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Have the nature and pattern of continents and ocean 
basins been essentially the same since the origin of the 
earth - or are they constantly undergoin 

A S O M E W H ~ F  C~GDE but useful a t~a log?  of man'& 
span of time or, earth has been offered b) Sir  James 
Jeans. He pointed out thai if we took the height of the 
Woolworth Building as  representative of the total age of 
the earth (born,= 2-I/:\ billions of years ) ,  the period of 
man's occupancy here could be represented by the thick- 
ness of a nickel placed upon the top of the building. 
Obviously we've come late to the party. Our  limited 
impressions a re  probably highly tainted. and our data 
of the past extremely fragmentary. 

Even in our  short tenure on the earth. however, we 
a r e  able  to watch rivers, wind. and ice erode segments 
of the continents and carry the detritus to the sea. where 
sediments a re  frrmed.  Volcanoes a re  born. flourish. and 
die: a n d  earthquake5 and  related crustal movements sits;- 
gest some ways ii, which mountains may grow. We may 
infer readily thai the present is a key to much in the 
past. and use thih concept as  a philosophical hasis i t i  

ous geologic reconstructions. 
It  is apparent,  however, that these sequences of irregn- 

lar  but somew ha1 repetitive events cannot he extrapolated 
backward forever. Some gross processes and resulting 
features are  bound to seem more or  less unique to our  
short-lived earthly point of view. For  example, to an 
earthling, the origin of our  solar system. and of the earth. 
was a cataclysmic sort of thing. But even in this instance. 
though the labor may have been awful, the period of 
birth seems to have been extremely short in term- of the 
earth's after life. 

Are there features of the earth ii'-elf -formed in the 

many tens o r  liundieds o r  millions of !ears after it-, hirtli 
which a r e  unique. o r  -'pecial. in their origin? V e q  

pos-,ibly l m a ~ i ' - . c  of the time and scale factor. or perhap- 
because the material record is so frÂ£i";nentan -'iich fea- 
t ~ - ,  would not he perceived readily. 

We may confine our  speculations to the crust of the 
earth. which is most readily examined. and in the earth. 
a s  well a s  in pies is nor th  inspection. Actually ihe 
upper crust in the continental areas is about the 01111 
part  of the earth subject to detailed geolugical o1,serva- 
tion and study. k rom geological data ~e can leadily 
infer earth feature' in some place-, to a depth of a t  least 
several kilometer-'. and possibly locally to 10 kilometers. 
(kophysical  data  a r t  invaluable in filling out our  infor- 
mation of the deeper parts of the cru-t. 

The  earth'. crust is frequently thought of in term5 of 
its response to deformation-that is. in terms of it. 
strciigth. StrengtlnMsc. geophysicists find that at depths 
of about 80 kilometers in the earth there i-, a marked 
change in the strength of the material. although 11rol)- 
dbly no change in composition. At this depth the resist- 
ance to plastic flow is presumably less than 1,/100 of 
thai near the surface. Thih susceptihilih of the loner  
crust to p l a ~ t i ~  flow has special significance in conjunc- 
tion with any movements of parts o r  all  of the crust. 
relative to the earth's interior. 

Let us first. houever. think of a crust in terms of com- 
position. o r  lock twos .  S o  considered. \\p find that the 
crust under contitients is quite different from that under 
oceanic ha'-.iits. The general relations of ~ontir iental  lo 



Vertical section through eaith's crust shows iiifm ̂ d 
c o m p o ~ i t i o m  of continental and  oceanic segment's. 

oÃ§ar i i  segntmt* Ã§ the earth's crust. as  inferred from 
geological and geophysical data. a re  shown in the dia- 
grain above. 

These data  indicate unet~uivocally that in the conti- 
nental area? the patchy deposits of sedimentary rock- 
a re  undeilain 1)) granitic rock (cal led siiil because of 
the prepoiiderance of silica. alumina and a lka l i s ) .  The 
+ial layer uiidt- the continent3 averages perhaps 10 kilo- 
nieters in thirkne-i?. Intere?tingly eiiough. the sial thins 
o terminates iibruptly at the continental niatgins and is 
very thin o r  absent in the oceanic basins. 

Helow this granitic zone of the continents the velocities 
of elastic w a ~ c s  (ear thquake shock waves) suggest a 
/one of basall- possibly grading downward into olivine 
Lasalt with a total thicki-iet.s of 20 to 25 kilometel-. 

Variations in the earth's crust 
r 7 I his +o-calld sirna also thins abruptly in (he oceanic 

Lasin\ There i t  is apparently 5 to 8 kilometer- thick. 
and i-i overlain only by ])atchy sedimenis and perhap- 
1)) minor sial ind basaltic lava flovvs. 

The  base ot ihr basaltic layer o r  sima in l)olh conti- 
nental and oceani( area+ is  marked by a sharp  discon- 
tinuity in Nave telocities ( t h e  to-called Mohorovicic di-- 
+ontiiiuity 1 .  This discoritinuity i +  arbitraril! taken 'I+ 

th t4 )ase  of tlie conipositionally unique n'nd o r  crust of 

ilw earth. 
Immediately belovt, we may infer that there is material 

~ e s u m a h h  kindred to the olivine rich rock dunite. and 
it ib in this interred dunitic rock. some 80 kilometer? 
below the s u r t a c ~ ,  that tlie marked change in resistanre 
to plastic flow is found. 

O n  the whole it is reasonable to think of the crucial 
ind-se-' compuAnt; the contirient. a-i lighter. thicker 
lod ies  of di~l i i i r t ive sial buoyed u p  above the h e a ~ i e i  
sinidtic ocean lioois. 

Along the belts of great mountain ranges such as  the 
Sierra Nevada. 01 the Alps, the sial and/or  +ima a re  
e-pecially thickoied. These and most other major  moun- 
tain chain" setm to have roots extending don tiward and 
dt presiing the 'dTohorovicic discontitiuity . 

r , h e  question may be asked. have these lighter. up- 
Â¥ildndin continental mabses uf the crust persisted througli 
geologic time. c-sentially unique in form. in geogiaphir 

distribution a d  > t ruc turc  a\ contra-ted with ocean 
l~asins-  or h a \ e  there I w n  ai'ioiis modifirations in the 
space aml chwirtt ' i  of the  major cnistal fpature-- ol the 
globe? An u i i e t f ~ ~ i w r a l  a n s w e ~  to this question in;*! he 
a long \\a! oft 

Hut let'? ierv l~iieflt e x p h n e  tlic piwiibilities tliat the-t" 
( oiitiiiental txia--e. inap ha\ e led a -li~iiiew hat nomadic 
life on earth not a t  a l l  settled or  quiescent. 

Southern Califortiia re--itieiits need no assurance that 
(he boundary iirea between this rontinent and the Pacific 
is in a stair of unrest. On the map l~elovv. Dr. Gutenberg 
has plotted the epicenters of numerous earthquakes 
many of which are  clearly coiiceutrated along and  di- 
I ectl) d-+oriated i v  i t h  the ind jor faults in l.alilornia. 
Relative rnotion-i of opposite blocks ot tlie crusl along 
the San 4ndivas faul t  alone are  believed to total 25 
miles. The same motion pattern dppear'- to exist on 
man) othei ~ i ihpara l le l  faults of t h i ~  a rea ;  much of the 
di+placernent i. horizontal. wiih the west side of carh 
fault n i o v i n p u o r t h ~ e s t .  relative to t he east hide. 

Had our  earlie1 politicians k n o v ~ r ~  about these faults 
and their moven1cr1t patterns, they wouldn't have had to 
argue ~ i t h  Mexico about boundarie-.. We can just settle 
down and  \\ail. and in a few geologic periods tnucli of 
Mexico w i l l   lit^ within the latitude, of the I . S. A. 

True. these motion? are  not large in  terms of the fare 
of the earth- but they represent movements in  a minute 
part of the cru-i. in only a minute fraction of yeologic 
time. 

Major v e r t i n l  o?rilIations of the continent.-i a re  f orce- 
ful ly  di-iplaveil b-\ their present relief. 01niuusly. if no 
major elevation of continents relat i \e  to oceans took 
place. erosion \$.auld ha \e  reduced all  part* of the earth's 
crust to a featiiteless plane in a short spare of geologic 
lime. Maritw fossil.-, impressed the ancients with the 
fact that the floor- of +hallow st's, had lii'ei~ rlevated to 
the tops of riiot~til<iiiis. 



The pattetn, aiiii history of such continental oncillii- 
tions a re  in tlieniselves peculiai and interesting We 
find on each continent two general typt"' of areas shown 
on the right. One is commonly called a shield area o r  
stable shield since the geologic evidence indicates that 
it has been remaikabl! stable, relative to sea level. since 
the (Cambrian period- o r  fo r  about the last 500 million 
years. These shield areas a re  bordered by so-called shelf 
seas and geoi! iiclinal belts which a re  elongate zones 
along which traiisgrehi-ions of seas have occurred repeat- 
pdly since Cambrian time. The  geosynclinal bclt-i a re  
major sites of deposition of sedimenis in thew last 500 
million years. The history of these geosyncline- in that 
of lineaments on the earth alone; which the crust has 
been appreciably depressed. filled with great p~ii-nis of 
sediments. and then coiistricted and elevated into the 
great mountain (ha ins  of the world. 

Curiously enough. the features of the stable shield 
show that prior to tlie Cambrian period. these now-stable 
shield areas had histories comparable to the present 
areas of shelf -eak and geeo~ynclirial belt,. Consequently 
we know of no continental area that ha5 remained stable 
and quiescent throughout geologic time. 

Studies of the crudely cyclical evolution of down- 
warped segments of the crust into mountain r a n g e ~  offer 
perhaps the most conclusive evidence of appieciable 

The world in  Mcicutor'f, projrvtioii. s / tou i i~g  the distri- 
hiitiot~ o f  c o t z ~ i i ~ ~ ~ t ~ t a l  sim'ld a r~us i  which liar(> r t ~ r r ~ i r ~ ~ d  
stable rcliilii r to wn I n  el (litritlg lust 500 million years. 

lateral a? well a-. vertical movement of at leas1 large see- 
irienti of continental blocks. Almost invariably the domi- 
nant features alone the mountain helts of the world niig- 
ge5t constriction and lateral migration a- isell as e l e ~ a -  
[ion of the earth's crust. 

The  various geological and  geo1)liy-iic~il data derived 
a1on";uch mountain belts suggest the f o l l o \ ~ i n v e -  
quence. as  sho\vri on the left. 

1. Successhe dovvmvarpingiof at least the sial or 
granitic part i ~ f  the crust actually in \ome examples the 
Ma1 and unfier l~ing4ja ' - .a l t ic  l a le i  may l)otIi act as  a 
unit in this do~i-nvarpiiig. Tliis is the geosyrirlinal ytage. 
with detritus from adjacent continental highs contribut- 
iiig -edimerits to the trough. 

2. Vi'ith iucieascd dov\nhuckling aiid constriction of 
the crust the soft sediments and coniinonh imbricate 
slices of the gianitic sial art' forced upward and laterall! 
to form a positive mountain belt. This is accompanied 
by a downward depression or  huckl ingvf  [he sial into 
the earth and  bv profound plastic flow in the siiljcrustal 
layers. 

The setpence outlined hrielb above. and sho\\n in dia- 
grammatic form. left. fits most known mountain ranges 
of the ivorlcl. A classic example is the Alpine HimaIa!aii 
type of mountain belt, which 5tretches from at least 
Gibraltar e a ~ t \ \ ~ i r r i  through the northern Mediterranean 
into Asia as  the Hirnalajan Rangc. 

Most of the m t a t  island arcs of the world -the Japa-  
nese island arc. Java. the Philippines. Formosa. and the 
West Indies appear  to represent intermediate -Â¥tep 111 

what may be a s ~ m e w h a t  analogou- uropenie cycle. 
If we con-iidei a m  one of the great mountain chains 

on the cinst of the earth we do fmd ample evidence of 
crustal shorteninp of appreciable dimensions. Foi exarn- 
pie. in the Alpine Himala) an belt geological featuies 
seem to indicate that the Eurasian continental segment 
on the north and the African-Indian segments on  the 
youth have mo\ed relatively much closer togethei. ( e l -  

Schematic block diagram5 represent stages in the /zypo- tainly in the vicinity of the Alps a hoxi7ontal constriction 
thetical e~.o~iitzorr of a mountain belt from a wosynclirie 
i n  tlte earth's crust. 200 miles or murh more is possible. if not' probable. 



Map fihows distribution of SPILTH/ mountain ruugo 
formed during the upper Paleoioic Era of ritrt/>'s history. 

In view of the great freq11enc) of "urh oroge11ic cycles 
in the crust thioughout geologic time, the diiiount of 
lateral migration of parts or all of the continental blorks 
may be very %reat. We rna} ask, have the cr11stal n1c)tion. 
in these oroger~ic cycles l ~ e n  localized or ~iiken such 
directions as to ( w ~ c e l  out each other: or do the iiumer- 
ou- orogenic hi It-,  of the world represent e\ideuce ol 
crustal rrumpling as the continental blocks have migrated 
rather exter1sively in sonle i\stematic way over a vield- 
ing substratun~ Y 

The fact is that we are too short on good data to pro- 
vide an unequivocal answer. (hai111y s0111e oroge~li(, 
patterns do s u g y - i ~  a rommoii direciion sense tor conii- 
iiental hliding and close genetic relationships 11etvveeri 
now widely separated roiitinents. In the diagram above. 
for example, are plotted several of the inouiitaiti belts 
of Car1)oiiiferou-i dud Permian ape. which rria! be of pi>-- 
sible kinship. The d i a ~ a m  beside it is a reconstinotion 
of a possible initial relationship between these mountain 
belts. Their many similar features suggest that during 
their evolution these ranges were contiguous units. To 
make them so, we have moved Vorth and South America 
into the army of Europe and Africa on the diagram. 

The willinguess of some geophysicists and geologists 
to consider such extensive travels of some of our conti- 
nental masses i-i not prompted b! data from urogenic 
belts alone. 

For example, ihe projection of the world on the right 
show. the distiil)iitiori of glacial ilepo-its of tlie ( A T -  

Loniferou-, period -iome 250 million year. ago. One 
striking thing about these glacial dcpo-ii[s is that some 
of them lie within 25 degree-, of the equator, in areas 
cleartj not eltvatecl at the time of glaciation, We do not 
k n u ~ v  the source of (lie ice bul if  it i-, near the equator. a 
remarkable tllange in the neai-equatorial rlirnate- is 
necessaq. \ l tmiati \es are. of course. to Jennie a quite 
distant -iource area foi the ire. One expedient is to 
postulate migration of the continents relative to the Pole. 
into their pua.ent position after the (.at boniferous 
glaciation. 

More than a fe\\ ~ o r k e r s  have been --~rnek I)! the ja(-t 



great snow fields and ice sheet*-. 
There a re  o t h t ~  data which may he explained ii\ ihp 

assumption of continental displacements. For  example. 
i t  we plot fo r  a m  period in geologic time the distrihu- 
tion of certain closely related l o 4  orgaiii-'iii;-. n r  of 
seine quite di . - t l iw~ne t lpes  of sedimentarj locks. pat- 
terns enierpe uhieh dlso suggest a hypothe+i+ 0 1  (ont i -  
dental displacement o r  scattering from a mole i onimoti 

point . , I h p  critical piohlcrn is lit tour.'-t' to acquire rehahlc 
data on earth teatures and cliinates at -.uccesshc p o -  

logical dates, .niri the11 lo see i f  these art3 rim.'-istent v i t h  
I path o r  paths of continental drift. 

This has been attempted 173 several rourawous  \lurk- 
t r s .  One of tho earliest and best kiiiiwii atlpinpts at such 
reroristruction. madt41 i )  tin' geophyGcist \Vcgener. is 
-how 11 on tlic righi" 

Wegener's hypothesi 

\X egeiier postulated a single large graintir clustci f rom 
whir11 'Vorth Yinerica, South Ainerira, \ntan*tica. and 
'Yuktralia scce(led in  about Korene time I let's sa\ ,iO mi l -  

lion Fears ago- o n h  \estcrrlav m g t ~ i l o p v  ' l ime). His- 
t~wically speaking. the - C ~ I - ~ ~ - I C I I B  ~ i ~ o \ e ~ n e n t ~  \ I N  we* i b  

quite an old nuv. 
Wegeriei's hypothesis pot into p i a \ r  t rouhi t~s 111 laigc 

part lierausc he employed .I\ a cause ot d n t t  the tidal 
f o r c ~ s -  which swrn < p i l e  inadequate to movedlage ~ g -  
ments ot' sial. 01 sial am! sima, ricioss .t plasticall\ 
J i e l d i i i ~ u h c r u s t ~  

Subsequenilv rnaiiy iriodihcatiutis of \^ egenpr'6 tn - 
pothesii, of roiitinental drift  have lieen proposed. (Tiiten 
here ha5 nfl'ercd the suggestion that the rontim-nts Hmwd 
apart  in tile manner shown in  the draw irig l)elii\t. (ruiwi- 

I f  or111 niiip'i d m  irig A W C C C A A ~ I  c s t u y s  in tin' m~gra t ron .  
Ã§ contini*ttts f rom a coimnoii nucleus, as postulated bj  
If ea;en<'r 

A problem for all the sciences 

( I t a f i t  I \  t h e  p ~ i p s a l s  a re  highly t-pecnlatne. To 
i l ~ ~ a l  with t l ic~n in a serious \\'a'\ demands a compre- 
hensmkknowledpt  of the his tor^ o i  the earth and 1t+ 

nhaititaiit'-. Thih ~ ~ d n  be had onl\ with d thorough 
mappiiiz of [ l i t '  t a re  of the earth art({ a stu(l\ of geo- 
l o c a l  features a n d  lo-il-- of' all  ayes. In addition, of 
(ouise.  the prultlen1-i require the attention of all  braneh- 
s i f  t plnsicdi. chemical. biological. a5tri.i- 
i ioit~ic~ii.  diid nwtlieniatical. if they die to lie solved. 

't'o thc geologist and peophysiciht they a re  prohlenik 
nt ( ~ ) i r ~ p e l l i n p  intmest. Inasmuch a s  a l l  of us mwt  live 
heit, uritil death. 01 until space travel is accomplished. 
these proMems h a \ e  a coninion interest. There is un-  
douhtedh heie  to be answered a questioii as  fascinating 
i s  am i n  dll  -cicin'tx. 



e n c e  i n  A r t  

Each hook I *  i n ~ i o d u c c d  I>? a large allegorical visiit,tte 
eiigrraed li? TI,. d a l l e  f rom dra\+ings made L\  H~iliens. 
' 1 1 ~  work deliver its importance fioin tlie fact that i t  

lays the f o u i u l a ~ i o ~ ~ s  of I ~ o r o p t c r o l o e .  provides excel- 
lent trealmenti- of snch subjects a h  biiioculdr \ i*ion. pro- 
ic(tioris. and w on.  and iiitroduccs the term "$terco- 
graphic projection." 

D i e  first of the ..Six Rook,s on. Optics dixal*> uitli "'The 
Organ. Object i111d Nature of Vi i - ion  - the term "object'. 
hcing  red  i it!^ its original meaning. of that \iliich 1)re- 
sents itself to tlie senses. Thus light and color a re  
"objec-ts" of vision. Plate 1 reproduces the vipiettc that 
introduces thi. hook. I t  s l ~ o ~ s  cherubs d i w x t i n g i h e  (^e 
of a cyclops under  the ricrutin! of a teacher. 



S C I E N T I F I C  I L L U S T R A T O R  

by E. C. WATSON 

ures u s i n p  avariety of optical instruments that depend 
upon the linear propagation of light. 

The  third book disclose'- the perreption of surh coni- 
mot1 "objects" a ,  size, "hape. position, orientation, dis- 
tance. continuity. discontinuity. motion. rest. and so 
forth. It is ctiaimingly sun imar i~ed  hy the vignette 
repiodured here a s  Plate 3. 

Tin' fourth hook is entitled "Visual Fallacit~s" and 
Plate \ illustrate" one of the many optical illiisions that 5. Illustration f o r  tin' fiftli /~oo/t. n/uc/i di'(113 with 
a rc  discussed in detail. "/,ifi/~ t urtd S/tu(Lc.*" portrayfi a /)/I o/o/t~rtci (, t/wri iiii'nt. 

The fifth hook deals nit11 "Light and  Shade." The 
vignette in  this case (P la te  5 )  is of especial interest fo r  
it r l ea r l j  p o r t r a y  a photometer experiment. The inven- 
tion of the photometer is usually credited to Pierre 
Bouguer ( 1098-1758 ) . hut here in an engraving executed 
more than a hundred years before Bouguer's first ptihli- 
cation we have a clear. as well a s  artistic. portrayal of a 
working photometer %ith al l  its essentials. 

The sixth and last buok occupies nearly a third of the 
whole volume. It is entitled 'bI'rojertions.'" and deals. 
with perspective and  scenography as  well as with both 
orthographic and stereographic projertions. Its vignette 
(P la te  6 ) .  like the other five, is not only artistir but also 
quite appropriate  to the text. 

Taken togethei. these six beautiful engravings displa! 
a very considerable rompreherision of the principles of 
optics on the part of one of the world's greatest and 6. Sixth hook deals 14 i th  p ( > r ~ p t ~ c t l i  c. Â¥ici'r~ograp/t 
most prolific artistb. und orthographic and .stercographic pro;f,ctii/~is. 



A critical analysis of the powerful movement in contemporary 

philosophy which maintains that the truths established by modern 

science must be in  agreement with the teachings of the Church 

by ALFRED STER 

N f c o - T n o ~ ~ s ~  [he r e i i c ~ a l  i ~ t  ilic ~ ~ ~ 1 i l o s o ~ ) 1 1 1  oJ 
Saint Thoiiia-. 4quina-i ( 1225-1 27 1 ) . the famous iriedi- 
eta1 Italian thinker. whosc .!.teni was <leclarecl to lie 
ttie ollieial philo;-opli'v of the Roman Catholic Church. 
Leo-Thomisrn i k  a \er! powerful riiovetnent in  r o ~ i -  
knipurar! philo-ophv. ,hive in all  Catholic iiistitution. 
that teach Saint Thoma-" -\stem has to 
he taught a-i the only right Ã§nn This has lieen a rule 
.ince ihe eric'vdical &term I'atriii of 1879 1)) Pope 
Leo XI I I .  In 1910 a me.>age of Pope Pill\ ?i M o t u  

proprio I emphasized agaiti the duty of a m  Catholic 
philo;-opher JH(I -Â¥cienti> to accept Thomas 'Xquina.' 
l)hilosopli! as  the on11 title oiw and to interpiel a l l  
discoterie. of niorlerri science and all phenomena o[ 

ronternporar? -ocial life in terms of the ptiilo-ioph\ ot 

that Saint. 
This  is a rather ililhcult ta-ik, since Saint Thonia- 

huill )ti;- skitem -icven hiii~ciied Yc'ars ago. To lie precise. 
, , 

e ni i r t  e \en  -a! that I h o n i a s  philosopliv is  twenl!- 
three hundred \ear ,  old. fu r  a- he admitted himself 

it is mairilv the p h i l o s o p h ~  of 'Vriitotle, adapted to 
(;hristiaiiitv. TIiorrias Aquinas considered the pagan 
Arisioile as  the precursor of Christ in  thc scientific 
sphere tirid required that philo-'ophv lie dl1 uncilllii 
4risf0teli.s ( a servant of '\ristotle ) .  

Tili~s, the Gicek pagan Aristotle. ~ l i o .  toward the cud 
of his life. was accused of at11ei.m drift compelled tu rc- 
tire to  a remote island, ha. acquired among Latholio 
philosopher*- and theologian. almost iht> ctutl~ority of 

one of the (.hureh fathers. To c r i t i c i ~ e  Ari.toilf- h'i. voiiic 
to be thouglit almost inipious. Mhen Lord Bniraixf 
Riissell. the British pliilo-opliei who recently \ion llir 
Yohe1 prize. 0 i ~ i c i z e d  Ari>totif in a Lroadcast. i i i a t i~  
protest'i f rom ( atholies resulted. 

Now, there i s  no doubt that Aristo~le's q ' i tem. which 
was not only a philosophl but an eii<~vclop?<lia of  tin" 
v hole scientific knowledge of aricii~it tÃˆrecce is orits of 

the m o ~ t  grandiose aclie\eiiierith of tin' human mind. I t  
enlightened the way o i  human intelligencp fo r  inaiij 
centuries. In om day, however. almost a l l  o f  Aristotle's 
s js tem has been superseded by the rapid evolution o f  
modern .eieiirt- a n d  there 'ti it people who doui)t whet iivr 

1 



proclaimed. u a -  again iienierl. 
Acrording lo the idea of philosophy a? outlined 11) 

Serrate-, and e;~ipliasized h! Kant. he  who philosophize? 
wts  out to follow wherever the iri\estigation rnay lead. 
r 7 I he philo-iophe~ is engaged in an inquiry the res~ i l t  of 
which is impos<ihle l o  he kiiown in advance. Ho\\e\er .  
liefore the\ l q i n  to philosoplii~e. the Thomist. alreach 
kiiott the re-iilt of their inve-tipatiori: that which i -  (it,- 

l ; w d  in the (.atholic f d i ~ h .  Vt tb see thi- e l ra i l \  in read- 
itiy Saint Thomas" work-' and those of his inoderi~ 
disciples. the \tw-'l'liomi-ts. 

'Die leadinfl igure in c8oiitempoi ary \eo-Tho~t'iisrn 
i Jacques Mcir itain. a philosopher of grei t  eiiiclition 
i l l  acumen. He was horn in 1"liiiice in 1882. the so11 
I i Protestant family. In hi- autohiogrdptiical -ketrh. 
Confession rfc Fin.  Maritain de-icrihed hot\ (lis.-.ati-'fied 
he had been 1, hen he \\n' still a -cieiice -tudeiit. 'MI 
the benefit lie got fro111 hi- -cience tXoi.ir-e'- at the Sor- 
1)oniie. lie \a\ .. was that he met his futuie  w ife. Raisqa. 
there. The\  then took philo-oph! course- together undei 
'rofes-or BeipÂ¥'on who. Vlaiitain writes. "via? the 
first ~ h o  met our  t l t ~ ~ ~  desire fo r  iiietaphysirtil truth. 
He a \ \akene~i  it. u- the -enst, of tlie ah-olute.~. 

Later. the Prute-tani Jac'iltie- Maritain and hi'- bride. 
\ \ha  \\a- Jev.i-h. became Catholics. Fioin that monient 
I Mdrit'iiri found in the philosophy of Saint Thomas 
al l  the -piritual securitv lie litid heen looking, f o r  ill 
vain while studving the science". He certainl! belongs 
uiiiung thoye peisonb who prefci spiritual -erurit\ to 
Â¥-piritua freedom. Vlaritain would not agree \ \ i ~ h  Bert- 
l and  Hiissell's aflirrnation that tlie chief t h i n g h a t  phil- 
osophy ran i t i l l  do for  us in our  age i.s "to teach us 
how to li+e without certaint!. aiid !et vjithout lieing 
i a r a l y z t d  1)) hesitation .*- 

With the zeal of the neophyte Maritain no\+ declare-. 
in a recent hook. that instead of being called a \eo- 
r ,  1 hornist he 'would prefei to lie railed a "Paleo-Thoniist". 
dii old-time Thomist. of the mobt orthodox t jpe.  

Teaching dt tin" Institut Catholique in l'diih. Vlaritain 
(led from France when the 'Nazis overian the coiintrv 
and became Fie-ident of tlie Kcole Lihre des Haute-- 
Ktudes. the French nniversitj in \ev+ York. In 1915. 
a l ~ i  France's iilieiation. he was appointed French Am- 
l)tissi.idor tn the H o h  See. 'No\\ he is a professor of 
philosophy at Princeton I iii\ersit!. 

Principles of Neo-Thomism 

In o r ~ l e i  to iiii(lerstan<l Maritaiii\ neo-Tlior~iistic atti- 
tude towards niodern scieiice. we have. at fir-it. to recall 
home of the p~i i i r ip les  on which 'Neo-Thornism re-ts; 
those of Ax i~tot le 's  and Saint Thomas' p l i i l o s o p ~ .  

Aristotle's pnilowpli\  is basically teleological. as-iuin- 
i n g t h t  mallei ( i n  (;leek / I ? / ( > )  is , t m i n p  for  a *dl. 
~t l i ic l i  lie call, foriii ( H H H ~ / I & ) .  'I'lie lattei repre,eiit- 
I i n n .  TIi i is  evei l thi i ig  c a r ~ i e s  its goal 01 puipuie 
within itself. That  is vvhat Ari-iiotle chilli rutelvfh) 
( h e m  t h ,  liiii1)11it,, and 4cfitVri. to have) .  

\\bile tlie purpose is still unrealized i t  is said to lie 
i i i  p~~~r t i t i a l i t ! .  \\lien iealized. in a c ~ .  Motinit is 
tlie ~ran'-.forniation of potentiality into actuality. 

r ,  lhtis. according to Aristotle. movement is a lready in 
the movalile ljcd), but in the state 01 poteiitialit?. and 
the fire i- potential in tlie coniliu-tible object. Tlwse 
primitive conception\ of Aristotles plivsic- h a l e  l~een  



l'homiit 1)hilosol)lieis of om cia\ ha \"  to maintain tliem 
~ i i t h o u t  question o r  expose themsehtls to tlie sin of 
lie r e 9  . 

lint host do ihcv do this? I t  i- ver! similar to the 
\\a1 thr  t ailiolii ( .hi i t14 tictetl i n  the case of (-opernirns 
and (Ãˆiililpo A t  tlip t i~inous trial of Calileu. wlien he 
\+its -Â¥~iniiim~ic to rccunt his doctrine. it \vas not a 
qut~'-.tioii ol liis - \ \ ea t ing  that IIP 110 longer believed 
in the motion ol tlit, cart11 arourid the inn.  Wliat the 
( hurch a d i i d l h  wanted of (Talileo was onlk that he 
routes-' that tlir ('opernii-at1 the01 \ \ as  correct r n e i e l ~  

a astronori~ical hvpothecis and f a l w  a. a philo- 
wphicd! ( lo r t r iw.  'I 'heirli~ the ( l u n c h  could i r t e r  to 
Saint T11orna'- Ã ˆ  r i i inp .  \\ l iere i t  i-. iiiid: 

And lie t'xpktin- thCit the leaitiinate truth is that of 
askertion- Ioyi( J I I \  (lei i \cd lrorn fust principles 
v,hirli. ol niin-ic. iiie tho-.e ol 4ristotle's p h i l o q i l i y .  
1 h i 3  is uliiit the (liur(*11 calleil. and .till calls. philo- 
-Â¥opliica t t  nlh 

, I  thi-. \ \ a \  tln Hoinan Hal> Office never denied that 
the Copemicati Iit~lioct~iitric systeni was in agreenient 
u it11 oIi-.ened l uc~. and (lid not even ultet J I I  otricial 
judgii~ent on i t  dm in" ( ; o p o r i i c ~ i i ~  life iiiiit,. Only in 
1016 (lid the ( lniicli condemn his lielioceiit~ic theory 

not as  scieiitiin iil l y  false. hiit a i  "phi lusuphically 
a l i ~ i n  d iind htvctk ... 

l i i  ii -imilai 14 JI. the l e i u l i n o e o - T h o m i s t .  Jacques 
%larikain. novi iecogiiizes in ful l  the scientific merit. 
of ii ~ s t c r i i  I i k ~  I{msteir~\ theory of relativity lint he 
denies its 1il1ilo~ol)hic;tl validit!. O n  tlie one hand Mari- 
tain u rites: 

The in;nk )f eenius in I i~ i s te in  is that he ha<  
hcnt . . . +ronieii 1 itself to the needs of physics. and 
conceived of J. ipacc whose geometric piopeities 
can ticcount foi all  the phenomena of gravitation 
. . . Tine 'wmet r ica l  piopei t ie i  of so (onceived 
ip'ice-tirile .'re themselves modified L l  the nu t te r  
\ \hirh occupies i t  (i.e.. In what is a l ~ l e  to disturb 
the mra-iiring in- ' t ruir~.~nt i  of out cxploiation: 
docks.  y i a ~ i e d  r~i leis .  I igf i t  rays. conipasse-'. electro- 
-cope\. > ' t f .  1 .- 

\Thc D t ~ g r e . ~  o j  f \ i iou~l (~dgr  J 

l311t on  the otlwi hand. 'Vlaritain denies that these con- 
pie-it-i of modem sr icr~ce can in dnv \+a\  inlliience or  
niodiiy the philosophical conceptions of the universe. 
bhicli are  still those of Atistotle and Saint Thomas. 

T o  iniapine." Vlaritdin M I  ites in Tt i r  Deqrees of 

Knonl(dgf>. '  that philo-ophical docttines need to lie 
iadirully t r a n ~ f o i m e d  io f i t  in with scitwtific r e ~ o l u t i o n s  
i i  4. absurd to ;it~ggrsl thdt oui soul i  a r e  vitally 
.ifiected . . . 11: a vaiLtion in the tllenient- of our  
dielar\.+* l 'mth t imore :  " I t  is an illusion to lielie\e 
that any appeal to scientific lar ts  . . . can ever nullify 
d p h i l o i o p h i ( ~ l  a-eltion. -inch as. fo r  example. I n l o -  

inorphism" - t h a t  ir. the Aristotelian theory that matter 
strives fo r  a goal, ~ \ h i c h  is its form 01 es-erice or soul. 
the actuality of it1 potentialities. 

And Maritdin asks: "'If philosophy is in itself inde- 
peiulent of  lie science-i. cannot the latter. neverthe1es-i. 
indirertly e x h i b i ~  the falsity of some philosophical doc- 
trine?"'  H e  ansvvtrs this liy saying: "This is not the 
cane when the philosophy of Aristotle is l)rougl~t hack 
to its authentic principles . . . '' 

Since Aribttnk has heen declared sacrosanct t i \  tlie 
Oiurch. a \e~-?'hon~ist philosopher catmot and dare 
not see any  contradiction between the Stagirite'y teleo- 
logical conception and the matliematical conceptions 
of motlerii science. 

"The ^hole  tdifice of the experimental science of 
the aticients." Maritain writes. "could fal l  in  ruins. 
and thi-. iinmetisi wreck ha'-. seemed to hurried minds 
a s  if it vieie iht ruin of all the ancients hml tlionght; 
in reality. their inetaphv'irs and their philoioph) of 
natitie. in their essential principles. a& v\e di'e a l ~ l e  to 
disengage thew in the Thciinist syiitheci-,. h a i r  been 
n o  more affecteti thaii the sp i r i t~ ta l  soul is alteieil b! 
the dissolutiiin oi the hod\ .'* 

Einstein and Maritain 

Thus. after ha t ing  recogni~ed  in full  all  the scientific 
implications of Einstein's theor) of reliiliv i t ? .  Maritain 
philosophize< just as  if this tlieory did not exist. 11) 
affirming literail) : "The philosopher h n i w s  tliat bodies 
have absolute airnensioii'-, that there is a world of ahso- 
lute motions, an absolute time. simultaneities which a re  
absolute fo r  events divided as  fat as  may IIP in space.'' 
although all  the-c thing-, have been refuted 19 14:instein"s 
theory. Hut. philosophically. these scientific refutations 
a r e  not valid because they d i s q r e e  ~ i t h  Aristot1e"s 
and Saint Thoinas" teachings. 

Maritain continues by saying : "The know ledge of 
uha/  these are. the discernnients of these .ihsolute di- 
mensions. n~obenients, simultaneities I at a distance ) . 
absolute time. etc.. by the aid ot our  means of o b s e r ~ a -  
tion and meas~irenient. the philosopfier renounces. 1 olun- 
tartly ronceding t l i a t  it is not possible. It is sufficient 
fo r  him that they can be (tisceined 1 ) ~  pure niinds. i+I~irh 
know without oh-'ervint; f rom a g h e n  point of space 
and tiirie.'" 

These pure minds. which know without observing 
from a given point of space and time are  the (mgels, 
which, as  iminatcrial. do not occupy a definite place 
in space or  time. The  angels play a veiy important part 
in the philosoph) of Saint Thomas as  bel l  as  in h e o -  
r ,  Ihoinisrn. "He who has never meditated on  (lie angels.'. 
Maritain writes. "+till never he a perfect metaphysician.'" 

If Einstein eliminated as  meaning'lebs the concept. of 
aliaolute spare. iih-<)lute time dtid ahsolute simultaneity. 
it \ \as  heraiise he recognized that no definite opetations 
exist hy which such absolute entities could l)e verified. 
The  Thorni%t Varitaiu aprees with this result. as  t a r  as 
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A touch of gold.. . 
a lot of En  ineering! 

GRID FRAME 
(actual size) 

This is the grid frame for an  electron tube 
tha t  pl'iys a vital p.n-t in the  Bell System's ratlio 
relay network tor long distance trlcphoiie calls 
and television programs. 

Across the central hole of a frame b e t w e e n  
dotted lines tungstcii wires .0003 of an inch in 
diameter, so fine you can barely see them, must 
be placed with their centers .001 of an inch apart .  
How TO fasten this wire srcurrly t o  a frame posed 
a problem thilt took the combined skills of m ~ ~ i i y  
kinds of engineers. 

Electrical, Chemical and Metallurgical 
Engineers decided i t  could best be anchored with 
gold. W h y  gold? Because it is inert in a vacuum, 
reduces grid emission, is suitable tor the  working 
temperature of the  tube  and is a good electrical 
conductor. 

Physicists, Electrical and Mechanical Engi- 
neers tackled this problem - and adapted the  
machine shown, in which frames are placed-forty 
a t  a time-on a two-level rack. Between the  up- 
rights of the rack are heating coils into which 
short lengths of 24 karat  gold wire are placed. 
An air-tight cover is lowered, the  chamber evacu- 
ated and heaters arc switched on. When vacuum 
and teinperziture are just right, the  operator 
passes a carefully controlled current through the  
coils and the gold v~por i ze s ,  cnvvriiig the grid 
frames with a coating .00002 of an inch thick. 
Only 'ibout two a n d  onc-half cents worth of gold 
per frame is used. 

Tungsten wire is next wound around two 
f ra iws  zit a time. These arc put  into a hydrogen 
atmosphere and heated until the gald melts and 
h r a ~ c s  the  wire firmly t o  both frames, which are 
then split apart. 

Industrial Engineers made thorough job cost 
and time st uclies which show this new process is 
fast and economical. 

Working closely together, Western Electric 
engineers of varied skills are constantly develop- 
ing new, better  and more economical ways t o  
make telephone equipment. That 's  how they help 
the Bell System give this country the  best telc- 
phone service on  earth a t  the  lowest possible cost. 

This unusual machine turns gold into vapor to gold- 
plate little grid frames at Western Electric. 



CONTINUED 

science is concerned. Philosophically . however. he uffirm'i 

the existence of absolute space. ahsolute time and all-o- 
lute siniultaiieity. independe~it l~ of din ohsei vei t 01 

theie a i r  tlie angels "wliich knou without olisvivi~ig 
tioiii a give11 point ol \pace iind t i i i ~ r . ~ ~  \nil t l i v  Neo 
r 7 lhomists know exactly l i o ~  tlie ctiigel~ think. -inctA %anit 
r ,  llionias revedleit it in his treatises. 

The knowledge of the angels 

i i i  its modus. innate as fat '1- its origiin I \  coiiceineii. 
and independent oi thingn. in i t -  natnie . . . 'a 

Furthermore: "The 4 n p I   doe^ not inivi. In* orit\ 

~ecogiiitiori of the conectiiess of i i io~le~ t i  q i d i i t i i i i i  nie- 
chaiiic-i and hi- aflinnatioii that the 'trigtfls cctii p l ~ \  wit11 
the atonis as i f  the) \\en' toy-. is supposed to lie recoil- 
ciled Ly his hierarchic order of -o-callt~d '"(iegrett~ ol 
knowledge." In I act. Mai itain >listitipii-lie- t i \  t b  iuch 
tlegreeh, but he a l v \ q s  speaks ol thiee degieei. 111 onlt'i 
to avoid the lieres) of a deviation Iiotii '\(istollt* d i i d  

Saint Thomas. 
r 7  1 he !\ristotelian tiailit ion iecogtii/ed tliiee pi ~iicipill 

type5 of sc ienc~.  which coi rcspurni lo Ã hat tlie 'l'hoiriist- 
call t h e e  degrees- of abstraction. Hit> h s t  ( i e p ~ t -  0 1  
abstraction is represented I)! p / ~ y i / ~ ~  as the account ol 
principles dud labs goveiiiiiig tlie perceptilile mobile 
world called natuie. The serond depev of <.il)~tiavtio~i 

Recognition of modern science 

' o r  mati) (eiiliiriei the (.atliolic Chinch ~ t rugg l td  
against icience. Thi- period has ended. siiice as heo- 
r 7 I hoiiiitiri shou - t tie C h c h  novs recogiiizes modern 
vierice ~ i n l  its re-ults: but onlj ah tlu= lo\+e-t degree ot' 

knou leilge. wi!hout a n j  pliilo~o~diical hearing. Abo\r 
iiioderii srieiicc \eo-Thoiiiisin places thtb liigliei ail- 
thoiitk of medieval si*hola-tic scieiice. under the naiiie 
of "pliilo-'ophp of nature."" And  sirice the dead of the 
Nee-Thoniiit v~lmol. Jacques Maritaiii. declares "that 
i t  is an illn->iori to lielieve that an! appeal to scientific 
facts can ever iiiillif) a philosophical assertion. such 

t or e\a:ii~~lt\ h\ lomoiphisiii." the heo-Tltoniist 
inedie\al philosophy ot nature ha- become a foitiesi. 
itias-ictildble In scieiii*e. Of coui-e -onl\ as long as 
* ierigte ies[iects VIdi itdin'i -'tiategic I ul*! 

\\liile pIn-'ie- and iitctthe~iiatic-' iepieient the ti\o 
ov\est (legire- of know ledge. arid philosopl~> of natuie 
the t l i i ~  ( I  degret-. rnetaph\ si(*-i liecorne-. tlie fourth tiegret,. 
'tliove ~ihicli  vte firni. as tlie fifth and highest degree. the 
so-caIle11 iiijsticdl k n o ~  ledge or t~~yit ival  expei ie~ice, 
\+I~icli cliarac!*ii/es the saints. h t .  since a-' Vldritain 
affiinr "thi-' liiglie-t depict' of knowledge piesuppo5e-i 
llie ieiiu~ukitioii oi kiiovt ledge..' i t  lies out-ide oui 
t iunpettwct2 ct- wieiitist-. and philosophei-. 



THEY MADE HISTORY ! 

This car, and the men who designed it 

Back in 1928 Alcoa engineers pointed out t,he 

advantages that aluminum would bring to 
railroad tank cars carrying hard to hold 

chemicals; easily contaminated foods. So 

Alcoa designed and undertook to pay for 

I he first aluminum tank car. The car builder 

and a shipper became interested. On comple- 

tion of the car, the builder assumed the cost and 

leased i t  to the shipper for regular service. 

Interest in aluminum tank cars increased. 

Impact recorders and strain gauges gave 

the designers new data. The aluminum pro- 

ductioil men rolled the heaviest, plate; 

made the largest rivets producefl up to that 

L~XTO. Thr  st'cond car was made from 8 in- 

stead of 16 plates. Joining time cut in half! 

Foday three plates, plus heads, joined by 

newly developed welding methods make an 

aluminum tank car. And 1,300 of them, in- 

cluding the first one ever made, are in service. 

Another instance where Alcoa engineering 

and co-oporation have brought the advan- 

tages of aluminum to a new application. 

Throughout the Alcoa organization, in re- 

search, production and sales, similar pioneer- 

ing jobs are in progr(>ss now and others are 

waiting for the men with the ii~tagintkerinp 

ability to tackle them. 

A I ~ T ~ M ~ N I J M  COMPANY OF AMKRTCA, 742 

(lull' Buildiny, Pittsburgh 19, l*enn-,ylvania. 

A t U M i N U M  C O M P A N Y  O F  A M E R I C A  

1 



Morgan Memorial 

O\ FLBKI ~ H Y  2.5 tlie Riology Division of the Iristitii!e 
<l<vlicated a Thomas Hunt Morgan Mernorial 1'1~1que in 
the l ihrai y of the KerckhofT Lahoratorit-. 

At the snmc time Dr. A. H .  Sturttvant. Professor of 
(tt'nelics and a former student of Dr. Viorgan*?. was dp- 
)ointe( l  the fitst Tliorna- Hunt Morgaii Protestor  of Hiol- 
02 at tlie liistitute. Am1 Philip S .  Thayer \ \ as  naiiied a s  
tlie first recipient uf the V I o r p a  A~\\ard.  whirh is to be 
given dntiuall\ to d araduate student who ies coni1)leting 
hi- Fh. I). requirenients in biology. 

Dr. Morgxi .  the p e a t  experimental biologi-t u h o  
lonnded Caltech's Biology Division. was a\~airIe<-l tlic 
Yolie1 Prize in 19.33 for  hi, work with fruit flies ( I l r o -  
-iophila which led to the chromosome theory of heredity. 
and therehv revolutionized get~et i r  re-iearcli. His \Mclo~\v. 
Vrs .  Lilian V.  Vlorgiaii. still help- to carry on his vvotk 
at the Institute. vvliete >lie is a Research As-opiate iii 
Genetics. 

Dr. Stut tevant has been a t  the J114tiite shire 192fi. 
 hen the Biology Dhision \+as founded. W o r k i i i ~ \ i t h  
Drosophila. he first established that the pones. vvhich con- 
trol heredity. a re  (ii-trihuted in the (-hrotiio-omes like 
i e a d s  o n  J string. Ht, holds honurarj  Sc.11. degrees 
from Princetort and the Lfniversit! of t'etin+kania for 
his work. 

Fniitl-. for  the Morgm iwmorial  were ccmtrihuted 111 
colleague-. ytudetits ~ i i d  l i iend-  of Dr.  VIorgan. and hy 
trustees of the Institute. The  plaque. cast in h r o n ~ e .  was 
de-tiftied by Di.  4lbei t S t e ~  ar t  of bcrippq Lolleoe. u ho 

incorporated in his design all  the various plai~t-.  ~ n d  ani- 
trials vtith ~vliicli Dr. Viorgai~ v\oike(i. It has been set UD 
in the Kercklioil liln'ai j above shel l  co~i t~ t i i i i i ipa l l  the 
hook-i \v ritteii lit Dr.  M O I ~ J I I .  

Science Advisor 

QR. J ~ S E I ' I I  B. K ~ I : P I  1.1. I{esearc1i A-ociate in (;hem- 
ibtiy. took leave of absence h o r n  th r  Institute this inontli 
to accept the new I! -created post of Science Advihor to tlie 
Secretary of State. A s  Special Assistant to the Secre tan  
of State he will head a Science Ofiice. w h i c h  will 11eIp 
shape I . S. foreign policies and ad\i-e on the admin- 
iatration of programs in their "deuce aspects. 

In as~111yiing this sespon>itiilitj . D r .  Koepfli". office 

will seek to hiitig about the clo-e-it lcairiv\oik liet\\eeii 
Americ-an scieiiti-,t-, and governnient ollicials in police 
forr~iat ion.  Top-tlight Americati scientists \\ ill be plciced 
in important foreign service posts to keep the Oflire of 
Science Adviior abreast of srieiitific developments 
abroad, a n d  to facilitate the How of -tcientif'ic iitforinn- 
tion between this country and friendly nations. 

Dr. Koepfii, a graduate of Stanford [ nivtxrbitv. went 
to Oxford I nihersity for  graduate estudj in rheruistiy 
and received his Ph.D. in 1928. He \ \as  Research 
I:ellov+ in Chentistry at the (.aliforttia lii-titute in 
1928-29. and Instructor in Pharmacology at the John+ 
Hophirib School of Medicine in 1930-32. Since 19,U he 
has been Keseardi 4mociate in  Qiemistiy at  ( altech. 

CONTINUED ON PAGE 20 



A s  little as 10 short years ago, televi- 
sion-to the average man on the street 
-seemed far away. Today, television 
is in 10,500,000 homes. 

Newest demonstration of TV's growth 
is its leap to Latin America. 3 RCA- 
equipped stations are now in Cuba, 1 in 
Mexico, another in Brazil-and more are 
planned. They are contributing to televi- 
sion progress by following a sirtgle tele- 
casting standard. They also use develop- 
ments from RCA Laboratories: the image 

orthicon television camera, electron tubes, 
monitoring equipment, and antennas. 

And as our neighbors to the south watch 
television at home, they see another develop- 
ment of RCA research-the kinescope. The 
face of this tube is the "screen" in all- 
electronic home TV receivers . . . on which 
one sees sharp, clear pictures in motion. 

* A *  

See the latest wonders of radio, television, 
and electronics at RCA 'Exhibition Hall, 
36 West 49th St . ,  N .  Y. Admission is free. 
Radio Corporation of America, RCA Build- 
ing> Rc~dio City, N e w  Y(31k 20, NCUJ Yvrk. 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA. 
Victor-one of the world's foremost manu- 
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 
8 Developn~ent and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 
8 Advanced development and design of 
AM and FM broadcast transmitters, K-F 
induction heating, mobile con~munications 
equipment, relay systems. 
8 Design of component parts such as 
coils, loudspeakers, capacitors. 

Development and design of new re- 
cording and producing methods. 

Design of receiving, power, cathode 
rav, gas and photo tubes. 
~ ' T i t e  today to National Recruiting Dhl-  
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
- 



Jlr. l\irki\ood \\as gr:adiialed 1 1  oin tile \Lissacli~i+(~~t. 

l n s i i ! u t t ~  of Terhrtoiou in 1929. I n  1956 l ie ud. mte 
A the !ourigP--! iiirii ever to J V ( ' P ~ \ ~  tlic Xn~erua i i  Lheni- 

i ~ i l  Society \i+<ii rl in Pure Qieini-^i 1. LJ-I \edi  lit' 

it  on  lie -\.( ..S Hic l~ i rd .  Ved'il. oiitX of  lie l1 ip11(~-1  



hp ARCH COOPI- R 
h l a i ~ t i ~ c i ,  F ~ n p i w  Region 

A L I  IS-< I I A I M E R S  MA-<IIFA( TI RINtr < O M P A N Y  

[Graduate Trawmg C o w e -  I WY) 

Y (OLJ NFFU the contidence that comes 
from wide experience, whether you 

intend to be a salesman, designer, re- 
searcher, or production 
man. Confidence based 
on knowledge is one of 
the greatest assetsan en- 
gineer can have. Here is 
what 1 mean. 

You may visit a mine 
with the idea of talking 
about crushing equip- 

A R C H  COOPER ment, but find that their 
engineers have an electrical problem. Or 
you may visit a utility to talk about elec- 
trical equipment and find that they're all 
excited about a pump break-down. 

Offer All-Around Help 
Canyon help them?Orareyo~ijustanother 
peddler who is taking their time when they 
have problems on their minds. In my work 
I call on electric utilities, cement plants, 
machinery builders, textile mills, paper 
mills, shoe factories and many other types 
of plants. In each of them, 1 try to help 
the engineers and mechanics I call on. 

It's '1 good credo for s'ilesmen, but it 
takes broad experience to carry it out. It's 
the kind of experience you must deliber- 
ately set about acquiring as early as pos- 
sible. 1 had heard of Allis-Chalmcrsequip- 
ment, seen A-t 's giant Corliss enb' vnes in 
Austral ia's biggest power plant and de- 

. . textile mills are getting adjustable speed at 
lower cost by using new automatic Vari- 
Pitch sheaves on s.pinning 1'ramc.s as shown. 

High temperatures and speeds raise tough design and pro- 
duction problems on Hunt >team turbine \pindle-> like these. 

cided to study design at  Allis-C'halmers. 
It looked like the best place in the world 
to get a broad engineering background. 

1 joined the Allis-t halmers Graduate 
Training Course after graduation from 
Sydney Technical College in 1908 . . . 
worked on steam turbines, wound coils of 
all types, performed tests for the electrical 
department. After that there were field 
trips to erect electrical equipment. It was 
soon apparent that 1 wasn't a designer at 
heart, and my sales career started. 

Broad Opportunity 

Forty-one years later, Allis-Chalniers still 
offers the same opportunity for broad 
experience. A-C still builds equipment Ibr 

electric power. mining and ore reduction, 
cement making, public works, pulp and 
wood processing, and flour milling. 

And the Allis-<"haliners Graduate 
Training Course is still flexible. Students 
help plan then" own courses. Td~ey can 
switch to design, nianufacturing, research, 
application, sales, or advertising-divide 
their time between shops and officcs- 
and can earn advanced degrees in engi- 
neering at the same time. 

Men at Allis-C'halmers get a close-up 
of the basic industries. No matter what 
path they take in the industrial world, ex- 
perience gained with this broad organiza- 
tion lays a foundation for the confidence 
that comes with all-around knowledge. 



Some notes on student life 

THF R I . V V F R  J I I . R ~ ~ I )  V I I I I <  D I S M \ " > ~ ~  p e r e n n i a l  
firiaiicial crist-. that plapiiecl tin" operation of the student 
houses. Last moiilh a tremendous discussion \ \ as  liioiiglit 
on l ~ v  a proposed raise in rates in the hoiises. S c \ r r a l  
plans \ \ere  finall) l)nt forth for the student-' peri~siial:  
An outriglit rdi'-e: a slight raisc. with a cut in rooni 
*ervice; o r  n o  rais(,. b u t  a cut in  both room s e n n ' e  and 
diniua scrMce this latter meaning a reversion to a 

cafeteria plan. 
Tlie studetits groaned audi hl?. So audible tt ti-- tin' 

"roan, i n  fact. iliat thtl puvu'r" reviewed  lie ttholc 
matter and decided tlidt i f  maid ~.erv'n'e \\;I- (Ion( d Ã § < i  

v i t h  in the roorrih. there would be n o  need to raise 
ratcs. Thih picin. ratht-r than an iiicrrahe in iattl- h)i 

Student Elections-! 95 1 

CONTINUED O N  PAGE 2 4  



Could a wheel do it better? 
A widely accepted method offinishing many parts 
and tools is by application of an abrasive belt 
of certain specifications. Yet, it is entirely possi- 
ble that an improved method may some day be 
devised- the use of a special-type abrasive wheel, 
for instance. . . on a new type of polishing wheel. 

Should this ever occur, CARBORUNDUM would 
undoubtedly be among the first to produce the 
right wheel. But, even more important, we would 
be fully prepared to explain the pros and cons 
of both methods. Because only CARBORUNDUM 

makes a complete line of abrasives.. .we can rec- 
oinmend /'/t/pc/rt/'a/ly the right abrasive for every 
application based on our experience with all 
abrasive products. 

Nor is this experience limited to  abrasives. For, 
among many diverse products, those of' our 
GLOBAR division are particularly unique. Ceramic 
resistors are in great demand for many special 
electronic applications. Non-metallic heating 
elements are used increasingly for annealing, 
brazing, treating and ceramic firing. 

T R A D E  M A R K  

makes ALL abrasives to give you the proper ON 
Also manufacturers of Super Refractories, Porous Media, Heating Elements, Resistors, Deoxidizers. 

&orit^dum^ and ^Cjlohar^ are registered trademarks whid indicate manufacture by The Carbormdufn Cornputty, Niagara Falls, N, Y. 



. CONTINUE 

'1 (~~t~s t io i i i t l ih '  coinlio composed of six recorders. one 
tlimiitin-r iinil ^e\eraI  mutes is l i l i i t ~  from eflort and 
t~ l i i i~~- - tcd  from the inlialation of inail1 c i p r < .  

r 7 I h c  wtX\\ ia<'e is run of1 l i c t ~ e e i i  se\eral  [cams. each 

c o i i t j i r i ~ d  of  'ihout ten mtw. Stripped to the wai-I. the 
UWII on pticli t t am l i n e  u p  OIK" liehiint ~ l i c  other a r ~ d  
to.. (lov\n bottles of Iieer in relay. Tin- \ \ in~ i ing t leam 
nv,i>ivc- llic usiial van i ty  clit'cr and tlien proceeds to 
111~ shont'r roosii. 'Flit" (lamer contest i* a iriore auesiinw 

*ontesLaiit raise- i l  to his lips and. in 11111~ rapid motion. 
tosses the liquid into h i s  tliroat. IS tin' l)rb~iid> is all 
gone. but ~i bliit. llanit~ still l irks at  the side- of  ~ l i c  
l i t - .  ~ I i i s  1-1 iatvd a "Class A" f1anit.r. There a re  two 
ot i i t - i  ?la-sifica~iuiis. as \\ell ,  but. shuilderin" the Heave1 
i c c a l k d  that lit- had n o t  e \en  approached t ln4loi~est  of 
tliesc. the first and la^-[ time In' lia(l atteniptc(i ~ l i i^ -  
t id i  iiipIJCal. 

- I'mh l l ~ l d i l < ' l l  ">I 

I 
Alloys that go into bearing steelshould 
be properly apportioned and hard- 
ened. The result of E5iEfP"s know- 
how in metallurgy is the development 
of bearings with special ability to  
withstand tremendous stresses and 
strains. SEF' Industries, Inc., 5 K F Phila. 32, Pa. 7178 

Ball & Roller 
BEARINGS 



New Board Members 

THE BO VKD 01 i h ~ l  rTOHS ot the Alumni 4 a ~ r i a t i o i i  
met a -  a noriiinating coimuittee on February 20, 1051. 
in arcordan(*e wit11 Section 3.04 of the By-Laij s. Five 
vacancies will o r c u ~  un the Hoard at the end of the cur- 
rent fiscal year. one vacancy to be filled from the present 
Board and four members to he elected by the 4ssociation. 
The present member- of the Board and the years in which 
their terms of office expire, follow : 
R. C .  Armstrong '28 1951 J. K. Sherborne ':.'A 1952 
T. C. Coleman '28 1952 1). (:. Tillman '45 1052 
E. J. Marartney '43 1951 4. (:. Tntschulte '31 1951 
I<. P. Sharp '34 1951 V.0.R etmore ',47.- 1952 

(;. K. Whitworth '20 1951 
The four nie~nbers of the Association nominated by 

the Directors are: 
G. K. Foster '10 K. E. Kingman '29 
P. W. Hubay '49 H .  V. Marsh '22 

Section 3.04 of the By-Laws provides that the mem- 
bership may make additional nominations by petitit111, 
signed by at least ten ( 10)  regular members in good 
standin" provided the petition i -  received hv the Seere- 
t a n  n o t  late1 than 4pril 15. If furthei noininations are 

not received by April 15. the Secretary casts a unani- 
mous ballot for the members nominated by the Board. 
Otherwise a letter ballot is required. 

Statements about the nominees of the Directors are 
i r e~en ted  in this iss,ne of Kr~gineerinf, find Science. 

- Doitiild S.  CtVlm k,  S w r ~ t t i r y  

The Nominees 

PAUL HWI started out at 
Tech as a member of the 
class of "43, but wound up 
getting his B.S. in ' 19. At 
the start of his senior 'year. 
in 19'1.2. Paul enlisted in the 
Air Corps as an aviation 
cadet. He was in the service 
for five and a half years. 
coming nut in the spring of 
1948 as a captain. In Sep- 
tember 1948. he came bark 
to Tech to finish his last 

year. After graduation Paul worked for a year with 
the Harman Equipment Company in Los Angeles then 
joined 1J. S. Electrical Motor- last June as a Field 
Engineer. 

VICE-PRESIDENT 
R. P. Shaip '34 

SECRETARY 
19. S. Clark '29 

ALUMNI ASSOCIATION OFFICERS 
BOARD OF DIRECTORS 

R. (1. Armstrong '28 John E. Sherhorite '.M 
Theodore Coleman '26 Donald i'. Tillman '45 
Kierett J. Macartney '43 A. ( . Tut.rhulte '31 

William 0. Wetmore '37 
TREASURER 

II. R. Freeman '25 

ALUMNI CHAP 
Chicago Chapter: 
PRESIDENT a r k  M. Roehn~,  M S '35 
Hagen Lane, Flo'.sn~oor, 111. 
Pulhuaii-Standaid ( ai Mig. t o . ,  1414 Field S t ,  
Hammoud, Ind. 
VICE-PRESIDENT 1 e Van Gritits. '37 
11141 S Longwood Di., t hitdgo 43 
Ainioiti Rrwarch Founddtion, 35 W. 33id S t ,  
I i m a g o  16 
SECRETARY-TREASURER hben Vey '$1 
5125 S. Kenwood, ( h ~ ~ d g o  15 
tllinois Institute of Tech , J300 S Fedeial St , ( IIK ago 

San Francisco Chapter: 

PRESIDENT R. I. stirton '30 
745 Alvaiado Road, Berkele~ 
Oronitc Chemical ( o., AS Sansome St., San Francisco 
VICE-PRESIDENT Jerome Kohl '40 
53 I enox Kd., Bnkele)  7 
Tracerlab, Inc., 2295 San Pablo Ale., Berkeley 
SECRETARY-TREASURER R. R. Bowles '41 
7960 Terrace Driie, El C'errito 
('alif. Research C orp., 576 Standard Ave., Richmond 

The Sail Fiannsco Chapter meets foi lunrh at the 
Fraternity Club, 345 Bush 'itieet, e\ery Thursday. 

TER OFFICERS 
New York Chapter: 
PRESIDENT 
95 Forest Road, F a m o o d ,  N. J. 
Westinghouse Electric Co., 150 Pacifii., Ave", 
Jersey ( ity, N. J. 

VICE-PRESIDENT 
17 Pithfold Way, Sumniit, N. J. 
Bell Telephone Lab-,, 463 West St., New York ( i t v  

SECRETARY-TREASURER Kt  win Baumgartcn '40 
, a 2  E. Front St., Apt. B-16, Plainfield, N I 
( alco Division, Amelitan Cyanamid Co., 
Hound Biook. N. I. 

Washington, D. C., Chapter: 
PRESIDENT . imps Royd '27 
Buieau of Mine- 
Department of the Interim 
Washington 25, I). i . 
SECRETARY-TREASURER P G.  Nutting '36 
51 12 (..onneeticut A\?., N.W. 
Washington 6. 1). ( . 



PROBLEM - You are designing a machine which 
includes a numberof electrical accessories any one 
of which can be turned on by means of a rotary 
switch. For reasons of assembly and wiring this 
switch has to be centrally located inside the machine. 
Your problem is to provide a means of operating the 
switch from a convenient outside point. How would 
you do it? 

THE SIMPLE ANSWER - Use an S.S.White re- 
mote control type flexible shaft to connect the switch 
to its control knob. This arrangement gives you com- 
plete freedom in placing both the switch and the 
control knob anywhere you want them. That's the 
way one manufacturer does it in the view below of 
part of the equipment with cover removed. 

This i s  just one of hundreds of remote control and power 
drive problems to which S.S.White flexible shafts provide 
a simple answer. That's why every engineer should be 
familiar with these "Metal Muscles"* for mechanical bodies. 

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

W R I T E  F O R  B U L L E T I N  5 0 0 8  

It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours 
free for asking. Wrile today. 

THE INDUSTRIAL DIVISION 
OepÃ̂ C , I0 Eart 40Ã̂  St. - 
NEW YORK 16, N. Y. 

N1 N E W S  

both the Los Angeles and  

. CONTINUED 

KIAN~.TH 1';. KI\GM t \  \ \as 
graduated from (.altecd i n  
1924 \vith a B.S. in CJit-iii- 
ical Engineering. V i e r  J 

brief iod of employ merit 
with the Texa\ Company in 
its gas01 ine testing opera- 
tion\. he went to work t o r  
the I nion Oi l  Company of 

California. where his exper- 
ience has covered Y L I V ~ I  po-i- 
lions as  Research Chemist. 
Assi-itant Superinlendent at 

Oleum Kefinerie,. Manager of 
the Los A n p l e s  Refinery tor  more than four  years. and 
Manager of VTanufatturing in charge uf a l l  refining 
operations fo r  more than a year. In J a t i n a q  19SL he 
Itas elected Vice Preyidelit in  charge of Manufacturing. 

gJ L~. I ,v \  A .  M ~ R S H  wei-ved 
hih T3.S. in 1922. then -tayed 
on at  Tech as  a teaching 
fellow until 192,\.  From 
1923 to date he has been 
v i th  the General Petroleuni 
Corporation of (California - 
f i t s t  i n  the Production De- 
partment and. f rom 1027 to 
date. in charge of the Pro-  
duction Kngineeriug Section, 
including imestigations of 
equiprneni and methods of 

d r i l l i n g f o r  a1.d producing: oil. He is a former r a t i o n a l  
Chairman of the Petroleum Dh ision of A.1.Vl.K.. and 
former Chairman of the Committee on Dra\\iiigaand 
l'ioduction Piavlice of A.P.I. At present he i- ra t iona l  
Chairman of the A.P.I. ('oinmittee of Stiiminrdi/ation of 
Pumping Equipmt~nt  and Engine'-.. 

= . I <  M.1) 1 ' 0 ~ ~ 1 . ~  l e ~ e i ~ e d  
his 13.5. it1 Mechanical En- 
girneeringiin 1910. A f ~ e r  
graduation. he joined the 
staff of the I n i o n  Oil Co. 
d-' an engii~eeririg trainee. 
In January 1912. lie en listed 
i n  the Marine Corps. \ \as  
commissioned d S e c o n d  
Idieutenarit on completion of 
t r a i n i n g a t  Quantico. Va.. 
and was a l i g n e d  to sea d u t j  
as  CommandingOfiicer. Ma- 

rine Detavhinent. I'SS % eat Point. Back on  land again 
iii 1Q11. lit* entered Tank svhool and after romplet i r i ,~ 



six ~n(mtli< trairiitig at San Iliego drill Fort k11ox. wa-. 
assigned to  t he  3rd Marine I)i\ision. Joining the Division 
on  Guam, h e  scrvcd 'I, cxccuti\t, ollicer of the !id Tdnk 
Battalion through the lwo Jima operation. 

After his release froin the s e n  ice in 1946. he attended 
Stanford draduatc School of Bn.-'ineis from which lie 
rewihed his M.15.A. in 1917. Returning t o  the siaff of 
the I nioii Oil Go.. he accepted a position as a Project 
Kngineer in the Refineries Dept. In 194% he joined the 
Naval Ordnance Test Station in Pasadena, and now 

serves there a-. Technical Administrative Aide to the 
4ssociate Directoi for Kngineering. 

Discovery 

T HOM VS ('A hMLNT5, 13.5. '29, Ph.D. ';?2. iece~ltl\ diq- 
co\eied a ?mall rollection of rock? which furnish the 
f i r ~ l  proof that man lived here in California in 
the Pleistocene ice age at lea5t 15.000 years ago. 
Clen1eiil-i. h> is nov\ Haticock Professor and hfnd of 
the Geology Department at I .S.C., discovered the !?tone- 
in an old dry lake terrace in Death Valley. The stones 
had been shaped and sharpened into scraper, and 
) lades  by heiiig struck repeatedly with larger rocks. 
! 1 Ihe  rough workmanship on the iniplenients gave the 
clue to their age, for it was not so advanced as that of 
implemeriis of more recent origin which have been 
found in the Mojave Desert region. 

Chapter Note 

TH~. AEXT MELTIV, of the Washington Uiapter  ill he 
held on l7hur'-day. April 26. following the first dav's 
session of the Ameiican Physical SocietyV Spring meet- 
ing in Washington. The Chapter dinner will be held at 
2400 Sixteenth Street. 1. W. at 7:00 P.M. Advance 
reservation is desirable but not absolutely necessarj. 
A post card to Mi. P. G. Nutting, 51 12 Connecticut Ave.. 
V \V.. Wd,liirigton 8. 1). L.. or a call to Mr. Kobwheck 
Hote l  2100. Telephone. Columbia 7200) nould do 
the trick. 

Defense Minerals Administrator 

J \MES BOYD '27. Dirertor of the I . S. Bureau of Mines 
since 1947. now heads up the newly created Defense 
Mineral? Adniinibtration. The agency has been ?et up 
to increase our supplies of the metals we produce our- 
selves. and- even more important- those we import. As 
the defense program ha? speeded up. and the steel indus- 
try has broken production rerords week after \~eek.  there 
has been a steadily invrea?ing demand for the alloy-; 
used to strengthen steel tungsten. manganese. chrom- 
ium. molybdenum and cobalt. In  this new and high11 
important position it %ill be Bojd's job to find ways of 
itirreasing output of ores from existing facilitie-.. to 
develop known deposits, and to uncover fie\\ sources of 
suppl) of the metal-, anif alloys needed to keep tiefense 
plants 1)oomiiig. 

S I T  BACK AND RELAX 

LET CALMEC MANUFACTURING COMPANY 

WORRY ABOUT 

YOUR METAL PARTS AND PRODUCTS 

Here you get excellent service, as well as the 
best prices. With our established credit and bank- 
ing facilities our inventory consists of  any and al l  
metal sheets, rods, forgings, or castings available 
on the coast and these in al l  alloys. We have the 
most modern facilities and most complete plant 
to give you the maximum of service, whether i t  i s  
a small part, a large part, or a product from your 
deas to the shipped article direct to your custo- 
mers, under your name, from our plant. 

Our Facilities Also Include- 
1. Most modern toolrooms, and most qualified 

toolmakers under the immediate direction of 
Dana R. Beal. 

2. Complete automatic screw machine depart- 
ment. 

3. A Tocco induction heat treater (largest on 
coast 1 . 

4. Three Potter Johnson semi automatics. 

5. Seventeen Warner Swasey turrets-from 9 ?h " 
down to 1 l / z t f .  

6. Complete grinding department. 
7. Complete milling equipment - some semi 

automatic. 
8. Engine lathes - long bed. 
9. Assembly or sub-assembly work according to 

your specifications. 
10. Personnel, consisting of men we had before 

the war with a few exceptions. 

Management, Sales, and Supervision personnel 
are young family men of vision and ambition, 
raised in the plant except for their college years. 
Once a customer does business with our organiza- 
tion-consisting of the most qualified personnel- 
of the finest skills and ingenuities in our field-they 
continue to do business with us, because they find 
that we do better work of real "quality" produc- 
tion. 

CALMEC MANUFACTURING CO. 
Robert A. Mdrityre, M.S. '38 1,Ogan 5-5329 
5825 District Blvd. Los Arigeles 22, Calif. 



eenth Annual Alumni Se nar - Saturday, April 14,1 

8:OO-8:45 A.M.-REGISTRATION 

DABNEY HALL OF THE HUMANITIES 

MORNING PROGRAM 

8:45 to 9:30 A.M. 
\our choice of tin- folloviing: 

A. THE PHILOSOPHY OF SCIENCE 
(,/tarlei Bures, AsGstant Prnfe9wi of Philosoph} 

This is for tho-r amatem philosophers who like to think a little 
more deeply alioii; icit n< e. Dr. Hiires m i l  iliscus-i these q i i f 4 o n ~ :  

What arc \omp oi the impln ations of scientifu knonledgt*! 
What does ^he philosopher runtribute to thv fields of wiance 
and engineerin"; 
Does the t-ns;in*er and the scientist need to stud) logii ! 

B. USES OF RADIOACTIVE TRACERS 
G. C. Dacey, Keswinn Fellow in Engirteerrntf 

Man5 remarkttbli^ is'-* have been found for radioactive traceis 
in the short time that they ha\<- been availdhle. Mi. Ihuey bill 
discuss the 11ke 01 radioactne tiaceis in industrial, medical diul 
othei fields, and he \+ill piesent information of geneial intfiest 
on the protection of personnel from radioactivity e'iperimi^nt1-. 

9:45 to 10:30 A.M. 
HIGH ENERGY PHYSICS 
R. l'\ Btii her. P i o t ~ w  o j  Physii s and ( Itairman iif thr 
Ditision it! Physirs, Mafirnutic ,  and Astronomy. 

Dr. Bd(her t t d 5  a member of the Ii. S. Atomic Energy ('0111- 

inis4on before ho came to Calteih in 1949, and no\$ l e d - .  the 
In-titute's u ^ m h  pvoganx in n d e a i  pb-'i( \ and  elatet ti fields. 
His disc11-ion will be of great interest 'tiid everyow, including 
the ladies, should heal this in order to fully appreciate the q n -  
chiotron exhibit in tli,- afterrlooit. 

1 O:3O to 10:SO A.M. COFFEE TIME 

10:50 to 1 1 :35 A.M. 
'Your choice of the tollcnving: 

A. ORGANIC CHEMISTRY AND ITS PLACE IN SCIENCE 
I,. Z n  hniei'itet, f i t i f f  \ s o 1  of Organii (^hemi$try 

INCH ( ommen i d  priidncts of organic chemistry are creating 
(hang- daily in GUI living, yet \vnthetit organic (liemiitry is 
little more than a (entur} old. W r n  we contiast it* yonth with 
the age of other \<if-net's, we may viondei ^hat can be expected 
of this held in the hiture. Dr. Zerhmeister will tell us of the 
place of this rapidly developing branch of chemistry in the great 
structure of st-ienc~. 

B. AUTOMOBILE DESIGN TRENDS 
Peter Kvropiiulo~ As\istant Piofessor iij Merhanirul Enifineermtf. 

Dr. Kjiopo~ilos will tell us hob  and v>hy body styles are being 
changed, what t b *  diflerence i'-i between the various automati1 
tran-inissions, an11 tth) some rare requiie more roiistaiit attention 
than others. 1)r. hyropoulos is a Technical Superviso~ to1 the 
A A G  Grand ( anjon Economy Him arid ivill gise u* a fnst hand 
view of thi5 year', iesult-. 

1 1 :45 A.M. to 12:45 P.M. 
OUR STRATEGIC MINERAL RESOURCES 
Dr. Ji~nte-i Boyd, Direitor, I ' .  '5. Bureau of Mint",. 
lVn^/zirtgton, D. (,. 

James Boyd, Glas~ of 1927, is one of 'rerVs mo't di~tinguisherf 
alumni. A< Director of the Bureau of Mineb he is the best c1iiali- 
fied person to bring us the latest and mo+t authoritative inlotma- 
tion on our - - t i ~ t e g u  mineral resources. 

1 :00 to 2:00 P.M. LUNCH-STUDENT HOUSES 

AFTERNOON PROGRAM 

2:30 to 3:40 P.M. EXHIBITS 
 fir^ half hour (2:30-3:0(1 P.M.) 

Group A: BILLION-VOLT SYNCHROTRON-Optical 
Shop Building (West of Student Houses) 

i 'iltech's nevi electron aceeleratoi is the most poiieriui ittom- 
smasher of its type e lc r  liuilt. It  nil1 l)e I I M Y ~  in rest%drch on the 
nature of the fo, tes  that hold atoiiii( nuclei together. T h e e  in- 

ve-ttigations are expected to inrrease oui undei-tandirig of nuclear 
energy. which i-, the main ~ o u r c e  of energy of the mii\er*.. This 
giant michine will hc on display anel a puide will explain it* 

construction and ( peration. 

Group 0: NEW ENGINEERING BUILDING 
Visit the nen .^555,000 Erigineeiing building completed last 

exhibits wdriaiit vour special attention. 
Vi'iiw5imeter 1 ahoratory 
Spectroprqihk liakoratoiv 
Metal-' P i o c ~ ~ i i i g  1 i~ lmra ton  
Soils Testing l.aboiatoi) 
i'ombu'ition Rt~scdich I abordton 
Concrete Te-ting Laboratory 
Matetials Testing L a b o r a t o ~  
Eaithquake 1 ahora to~y 
Vibrations l,aboiator\ 

.S'en)ri~l half hour (3: 10-3:40) 

Group A: ENGINEERING BUILDING 
Group B: SYNCHROTRON 

4:00 to 4:4S P.M. 
GENES AND THE CHEMISTRY OF THE ORGANISM 
deorgc Beadle, Profe^\i>r of Biology. (hairniiir~ of the U n i ~ o r i  
of Biolop.  

We 'ire all familial with the "geiie-." The hereditary ditlerence-i 
iu ttwu all of then\ arc dvie to the p ~ s e w c ,  ah'ience and com- 
liinationi of about 10,000 of them in each cell. Hon these exert 
their profound influence through individual chemical effects die 
demon.stiab1e by the methods of rheniical genetics. Our speaker, 
111. Beadle. i-- orie of thi- country's outstanding l e a d e r  in  the 
held. 

5:00 to 6:00 P.M. SOCIAL HOUR 
Keltix >itid meet you1 friends in Dahnev 1,ounge. 

EVENING PROGRAM 

6:30 P.M. DINNER 
Mavinii Temple 
2011 South Euclid At rline, P a d v n u  
Dress- infoirnal for  men and nomen 

AFTER DINNER Introductions 
Mr. C. K. Yhitu~aith.  President of tinA t':ultei h 4lurrini -4s\o(iiitiori. 

A REPORT ON THE INSTITUTE 
Dr. I.. A. DtiBridgi: 
P i e d e n t  of California Institute of Technolop. 

GERMANY-HISTORY IN THE MAKING 
Horn, e A'. Gilbert. P u j j m r  of Econont;~ s. 

In  1945, Prote-'or Gilbert '-pent four months in Germany a'- 
a member oi the It. S. Strategic Bombing Survey. He returned 
there la -~ t  year, on leave from the Institute, to aetept ail appoint- 
ment on the stafl of the U. S. High Commissioner. Piofessor 
Gilbert will pre+eitt a first hand report on German recoTeiy, am! 
share with us ,ome of his unique perqonal experiencts. l o i i  
\\orr't \tiitit to mi-'-' thik ' t telcon~e home'  for P ~ o f e k ~ o r  (;ilI)ert 



191 8 
V illmm B. & ul'ii*n rcpoi ts that In 's still 

l ' i i~ fc~->oi  of Eleitiical Eugiiieering at the 
IJunetsity of New Hamp'ihire in Duiham. 
h. H. 

1922 
1.i1trtc' ( .  1,iirwii. Executne OlliÃ§' of the 

I os 4iigele-. Regional Water Pollution 
C ontrol Board, write- that his smi. Linne, 
entered Occidental College last fall. played 
on tin- Frosh football team, and 15 going 
out for the Fiosh track team this ^pring. 

1926 
Alpheu'v .S. Ball \+rites fioni Milllledpoli" 

that hi< daughtei, E l i~abe th ,  now in her 
Aid year at Antioch ( oilege in Yelloi* 
Springs, Ohio, via, married during Christ- 
mas [acatiiin to engmeer John Waldhauei, 
'11.0 an Antioch student. 

1930 
Ku) Hocppd. M.S. '31, has resigned his 

poi-ition as reyearrh chemist with the 
Baroid Labs Division of the National Lead 
Lo., after nine years, to become Dirertoi 
of Re'-ea~i~h for the Ken (orpoiatioii of 
Long Beach, whidi nianufat tures <inti -iells 
oil baw drilling inutl. Ray is living in 
4n;adia. 

Roland F.  llodder. of the Stai~olind Oil 
and Gas Company, re; ently bet "me i-taff 
geologist in the conipany's dl\ ision oftit e 
in Hou-ton, Texas. Roland, who lia- been 
tt ith Stanolind sin1 e 194'5. was- formerly 
lot died in Sail 'Vntonio. 

1932 
/. (,. Mouzon, Ph.D., <pent the jfsai< 

fiom 1932 to 1944 as a nieinbei of the 
Physic-- Department of Duke I1niiersity 
with an 18-month lea\e to thc Natal Ord- 
nance Idah. Attei hve years n i th  the 
Blown Instrument ( onipany in I'l~ilailel- 
phia, as Director of Rcseaich. he iesigiied 
to serve with the Planning Divisior of the 
Rcsedil h and Developnient Board for one 
year. At present he i'- 4rting Chief of the 
Atoniic Warfare Division, Operations knal- 
y ~ s ,  at  I J S h F  Headquarters in Was1img- 
ton, 1). C .  

1933 
Grrgory A .  Hi~rtnzmn. Ph.D. '39, n o w  

( h i d  of the Explosi\ci- Research Slepart- 
inent at  the Naval Ordnance Lahoratoiy 
iii White Oak, Md., writes that it"" "fasii- 
tiatiiig, variable and important work," and 
that he'd be glad to see any TPI h rnen 
who  might be interested in explo'-ives re- 
~ Ã § p d i i  or who arc looking for new, stimu- 
a t i n g  and worthwhile ~ n i p l o v n i m ~ .  r h e i  e"- 
a new nieniber of the Hartnidnn fainily 
John W., six months- old. 

1934 
.lark Desmond b a s  manned to Mar- 

guerite Lusted im Decembei 27 in Regina. 

~ d b k d i l l l ~ ~ d l l .  'Ill('\ ttlll l l l d k ~  I ~ C I I  hollli' 
in ( aspci, W yonling, vhe ie  Jack is ~ o r k -  
ing fur Westein Geophy~ical ( 0 .  

1936 
< nrroll R. Baker kays he'k finall) made 

it back to C7odSs ( oitntiv. He'- left Nr\\ 
1 ork, no\\ live, in Pd-ddena and \ \ u r k ~  foi 
the Oil Well Manutar tur ing(  ompany in 
Huntington Park, as hale-, M a n  agc3i. 
Though t h i ~  mean< a restful diivt, morn- 
ing and e\ening in the famous 1 oi- \ n -  
geles traffic, ( airoll admits ,t beats New 
York'i. subw ayi-. 

1937 
Denn IVuhul-,, M.D.. nhu lids been pra, 

ti{-ing medicine- -\pel ializing in disease-, of 
the skin in Helena, Montana. has decided 
to take on the <pecialty of Radioion.  He 
has obtained a Residency in Radiology at 
the Scott and White Clinic in 'I ewi le ,  
l e x a i ,  where lie will spend the next three 
)ears. 

1938 
I-rank B. Jcweit. Ji.. bring- u i  up to 

date with the information that he's living 
in Minneapolis, has t h r ~ e  children (Teny .  
b h ,  Bobby, 5, and B e i k ~ .  2 ) ,  and w o i k ~  
for Geneial Mills, ln1. iv here he is Ihret - 
tor ot lkielopnient and Business- Admini+ 
ti ation in  t})f ~ e ^ e a ~ f  11 I ahoiritorits?. and 
Direttoi of the Aeronautk al Resear( h 1 ab- 
oiatoiie-i (this latter being devoted to con- 
tra, t re'iedich for government agencies). 

Frank Â¥na fleeted a trustee oi Kocktord 
( ollege. 111 Rockford, Ill., in Jaiiuary, 1950. 
and has been a member of its Exeeut iv~  
( oniiuittee since Septcrnbei. 1950 He's a 
menibcr ot ASME and of the Industrial 
Resea11 11 Institute of the 4nitritan Stand- 
aids. Association. 

Incidentally, Fidiik adds, the mr.p< ale 
all wrong--Vinneapoli-> is only about 10 
miles from the North Pole. It h a ,  32" F 
there in Febiuary. 

Henry K. &(ins writes from Washington, 
1). (. ., that he has become a fathel for the 
louith time. It's another boy, which make& 
four of the same- 9. 7 and 3 ^ears old, 
and the new arrival iq no\< aged t months. 
Henry, ~ h o  i i  a highway transpoitation 
speciali-.! foi the II. S. Chamber of Coni- 
nierce, was reientlv made Chairman of the 
Montgomery County Safety Board Engi- 
neering ( ommittee, and Technical Editor 
of the Institute of Frathe Engineel--' Ref- 
eienct, Notebook. To fill out hi% tinn lie 
now has a (laiiie orchestra of his own, 
and play- Saturday nights at the Brt!ie& 
Medical ( enter Ofli~ er-. < lull. 

William F. M i ,  Jr.. M.S. 'N. Ph.D. 
'12, i q  now superintendent of the eight-acre 
factory of C. F. Brauii & < o. 111 'Mhambrd. 
He mined Biaun in 1947 a'- staff-tonsultant 

PROJECT ENGINEERS IN 
THE SAN FRANCISCO 
BAY AREA 

Here's a career opportunity for 
two project engineers, one who 
has experience in mechanical 
and one with experience in 
servo mechanisms. This i s  no 
ordinary position, but an op- 
portunity to associate yourself 
with one of the nation's top 
teams of engineers. If you are 
a U.S. citizen, have the quali- 
fications detailed below, and 
would like to live either in the 
San Francisco Bay Area or live 
here now, reply at once stat- 
ing al l  pertinent data concern- 
ing your educational, business 
background, etc. 

Mechanical 
B.S. with minimum 5 years 
proven design experience on 
complex airborne electro-me- 
chanical equipment. Two years 
as supervisor. Make own de- 
sign analysis, calculations and 
layouts. 

ervo Mechanism 
B.S. in last 5 years. Under- 
graduate courses in servos. 
One year or more graduate 
work in servo mechanism lab- 
oratory courses, OR, three 
years design laboratory exper- 
ience in electrical or electro- 
mechanical types.  A i r c r a f t  
preferred. 

REPLY TO 

Chief Engineer 

William Cotes 

San Carlos, Calif. 



n CONTINUED 

in  the held! of irietailingv, anJ  took a Iaige 
pai t  in  setting u p  tin" company'. facilities 
and oigiini/iuioii foi n~etal l i~igi t  a1 itbsean 1 1 .  
'I he N a 4 s  have a seien-year-old i ~ a i i g h t ( ~ ,  
l<inrt. 

1939 
( . b .  Cin^ta iphe t i  M.S. '10, \+a\  t r a i i ~  

fenet i  fiorn h t d t f ~ i  Isidid. Nen 'tori,, to 
Kast+is ( it\ ,  Kansas, last No\embci, to 

let-eivrd ~ l d e i s  to ieport to tlit1 ( o m -  
snand121 oi the Long Beach Nri\dl Sl~ipy~ii t l  
foi activr >lilt\. His i oinparq has rc- 
quested defmniei i t ,  lint tii (fate dpprowil 
hasn't Ix-ert e,i tinted. 

Paul 0. Engrlllei, M.S .  ' 10, nay pro- 
moted to the lank of 1 ientendiit ( olonel in 
t h t ~  I^nt('d Statt'i Marine (-0ips Re-iene 
last month ivhile wrviiig with the 0 - 2  ( In  
telligence) iection at Headquarters of the 
Fleet Marine Foicc, Vtlantic, at the Nor- 
folk Naval Base. 

I'aiil enlisted in the Marine ( oips Re- 
s e n e  111 1937. while he was at Tech. After 
he iweived hi% V.S. licie he was ( ornni~s- 
sinned in the Reserve. going on active duty 

u i th  thr 7th Defrniit 1Ltttrflion. Fit tat .\la- 
tine Fo~ee.  Paqihc, in  1941. In 1913 he 
ivds (feigned to +taff duties at Marine 
( orpL H e d d ~ ~ u a r t e i i  in Washington, lo1 
lotted l i v  si~i i i l~i i  duties with the 111 Am- 
p1iibiou-i CIII p< 41 tilleij in 194 t-45 bcfoic 
lie ictiii-ntd to iniU/tlM;' dut\ a i d  'L position 

ph)si(,ist with the Stiatogiaph ( oipo i~ i  
tion in Long Bed( 11. 

Paul recalled to active iliitv 111 \ti- 
giist, 1950. His wife aiid three '-oils <ue 
>till Ining in  Long Bed( 11. 

1940 
Itoh6'rt 5 hfOOre. M.h.. ttiitfb- froin 

Detioit that he's tonva lese~~ig  'ni( el) ) 
iioiii an  ~ibdoi~iin~il  optxiatioii Says t h ~ t  
his film. (,)uakcr, i- going g ie i t  giiri*: 
volunle has moie than trebled .mip lie 
took orei the district inanagershiji fom 
y d r s  ago. h t  year they moved into a 
nt 7s plant, and no\\ they ie  wonying about 
expansion again. Bob is the 111ond father 
of two adopted t hildren Ion, dnd 
Cynthia, 1 % .  

Miller Quarle\. Ji.. M.S.. '41. Houston, 
V x a s .  di-tri( t snpei i iwi  foi t l t i4Jn i ted  
Geophysical ( onxpany. addre-sed the llal- 
ia-' t,,eologi( a1 So( iett re(ent1y on the 

partners in creating 
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 

LEROYf Lettering equipment in the picture-have thus 
~ t o v e d  a uart in virtuaiiy every great engineering 
8 ,  . - 
project in America. 

KEUFFEL & ESSER CO. 
k-., ,so, 

NEW YORK HOBOKEN, N. J. 
Chicago St. Louis Detroit 

Son Francisco * Los Angeles Montreal 



ALLEN MACHINE & TOOL CO. 
Designers and Builders of Special Machinery and Tools 

Also General Machine Work 
13409 S Alameda Street Cornpton, California 

I Phones. NEvada h-2707 NEwmark 18190 

ATKINSON LABORATORY 
LOS ANGELES CAL'IFORNIA 

RALPH R.  ATKINSON '30 

DAMES & MOORE 
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s . CONTINUED 

0 1  his Ph.D. 'It ' 1 . ~ 1  h. 1s l'iigdgC'<I to \ d id  

t r ibs~r l  Of Ori ds IsidIld, Rash .  

1947 
J .  1'. T a r )  is with the Miniatuie Lamp 

Maiiufai turing Department of the We*ting. 
Iioitse Elef trii ( oip. in Bloomheld, N .  I.  

1948 
( onway U . W r r .  Ph.D., ha*' jii*t 

moved from Lexington. K).. to Oak Ridge, 
'ltmn., \\here he will Iw in (haigt  of 11,- 

'eat( ti with a ne\\ 5.5 VIei e l e r t r o s t a t ~  
acieleratoi which is being installed in the 
I - I 2  (elei t ro inagne t~  separation plant)  
aiea. The a<  (elerator is being built and 
installed by the High Voltage Engineeiing 
( orpoi ation of ( ambridbe, Ma-., and 
when it is in operation at  Oak Ridge, it 
should be posible to 11-e, for itz+eaic h, 
pioton and deuteion bedmk of at  1ea.t A 

million \olts higher energy than arc avail 
able on anv s imila  niti(hines in the uoiId 
at  present. 

Robert . I .  j. Brown \ \a-  married 1'1<t 
7iinimer of Phylliq Vthite of St. Paul, a 
medical student at the 1Jnnersitv of Min- 
newta. The Browns went on '1 I ~irnping 
trip to 'VIdska foi a honeymoon. Bob 11- 

still a grad student in p l i b ~ s  i t  the L. 
of Mum. 

Stuart  Butlrr. Jr. \\'is marned to loanni- 
Fistere in '\pril, 1950. He'. ~ u i k i n g  as 
+truetuial designer foi a St. lioni'-, hfo.. 
i ontiacting and engiiieenrig fii m 

/Â¥? A. Wiru he^trr \\a'- mairied lii'-t I)?- 
i einbei to Judith Mice Mi Ternej  in SI  he- 
nci tad), New Yoik. One of his ushers was 

Jim Malorit ' 1 0 .  who I*  ttoiking i i i  Nev 
' toik ( it?. 1101) 1s now in the last veal ot 
the Geiiei al Elei ti i~ (. oinpaiiv's 4 i h  ,inced 
Engineeiing Progi am in SI  hent%i t'idj. 

Art11111 V. ( o x  i ~ t c n t l y  i ~ t i i i n e d  from 
South \tri( a, \+here he \\A^ on 'in expe- 
dition lo1 dstiononii~ al ie^eciii h at  the 
Royal Ob-ervatoi y in C apetow n. He's liai k 
a t  u o i k  n o w  i i i  the 'Wrononiy l )e~)ar t i i~ci i t  
of Indiana V n h t ~ ~ i t y  in Bloomingtoii. 

Matthew Kent 11 ilson. Ph.D.. ha< been 
'ippointed Assistant Piofesoi  of (. lit-mi<tiv 
at Hdixaid Uniteisity, effef t i ~ e  Itiiy 1. 
1951. M.itt was a repeaid1 a-sist.int and 
graduate assistant at Tech fioni 19li'"ito 
1917. Since 1948 he has been an instim - 
to1 at kfdrtatd. 

1949 
I B. ( I&. ( indr.. U ^ N ,  ~ i i t e *  thcit. 

siii(e leaving (. aIteLh, he hak heen on the 
iollott ing duty : Opei ations Olh ei tot the 
U.S.5. lnneaii, n hich in( IiideiJ seien 
months of duty i n  the Korea-( hinil thedtei 
of ope1 ation : i etm ned to the Ii.S. \. <iftt>i 
ln'ing pion~oted to (oi~i inamiei ,  d n d  he \\a* 
inadt~ Exe(iiti\e Oll~cei nl tiit' I JSS  Sciid- 
%eta ( YP4-201) \\liii h went into coriimi~ 
lion on F o b r u a i ~  3, 1951. 

W hiii tim f l  . B i j m  is H i i r k i i i ~  in the 
1.R.M. Section of the '1'heon'tical l t in4o i i  
of the Lo< /Matno< Scient ih~ I a1~ot~:toiy 111 

hew Mexico. He'. got a four-\ear-old 
daughter. 

K i t  hard F n i d .  M S.. is at P i i i ~  eton 
[Jniieisity. ^tud)iiig foi his 1'h.H.. vvhi<li 
lie hop+ to obtain ne\l siiiniiicr. Hc% 

BERKLEY ENGINEERING 
. . AND EQUIPMENT COMPANY 

2417 Riverside Drive Los Angeles 26 
Normandy 5190 Normandy 7124 

Meters & Controls for Every Type 

Industrial Instruments and Regulators 

Remote Reading and Control Systems 

Engineered Condensation Drainage & Automatic 

Boiler Feeding Systems 

Flow and Pressure Regulating Valve Specialties 

U N I T E D  
GEOPHYSICAL COMPANY 

SEISMIC & GRAVITY EXPLORATION SERVICE 
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vorlkhig oil l i i$  tlirsis m>\\ a tlicoretical 
calculation on cicrtroii-positron interaction. 
If all goes \+ell. Dick hopes to hpeiul next 
year in Gdttingen. (kriiiany, tloing research 
under Heisenl)t:rg. 

Roti Puns has been a t  Joliiis-1-lopkin:- 
University in Baltimore since leaving Tech. 
He's stiiciyiiiy, for  a l'li.1). in Mechanical 
Ergineering. and also doing some part-time 
teiicliing and resttar('li on a Na\y-sponsored 
ptoject there. 

1950 
Philip .I. Clo.srnunn is Joinggraat! work 

in physics at  Rice Institute in S~oiiston, 
, . 1 exas. 

John R. He^.se. M.S., is Ã§orkin 21s LI 

gecipliysirist for the California Co.. a suli- 
sidiary of Standard Oil of Galifci riia. 

Edward A.  Reray has joined the staff of 
the Stamford ( Conri. 1 Research Labors- 
tories of the American ( : yananiid Company. 

A l j ~ ~ l  B. B r o ~ ~ , r i .  Jr.. Ph.D.. ha-, been 
working at the General Electric Research 
Laboratory in  Schenectady siincc last 
August. lie's in the Conim~ini(~atiori;i lie- 
search Division there. 

Ralph l . ~ ~ v h q  writes that he hasn't 
givtsii u p  photography, hut physics is tak- 
ing up most of his a ~ a i l a b l e  time these 
(lays. currently at the University ol 
Minnesota in Miriiieapolit.. vt~rkin":on tin! 
66-MEV Linear Accelerator 'vhich is <hie 
for ronipletion sometimr next year. 

'The climatic adjustment is the rough- 
est, 1 think,"' stqn Ralph. "Four years of 
(kl i fornia  must him' madt~  nitL ~ i f t . "  
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