




n h e  cover is Dr. Henry T. Naga- 
m a w  aero-dynamicist and director of 
ilip ~ i f w  California 1ns1it11te of Tech- 
nology- Army Ordnance Hypersonic 
i d  Tunnel. examining the test sec- 
tion of the recently-completed tunnel. 
The hypersonic tunnel-which has al- 
ready been operated at the imprece- 
dented speed of morv than ten timr-s 
the speed of so1111d-is the fastest in 
the tior1d. E\en more i ~ n p o r t a ~ ~ t '  h w -  
ever, is the fact that it  opens up a 
whole new range of air speeds to the 
designers of rocket?, plant's, and pro- 
jectiles* The story's on page 8. 

a c e  on Atomic Energy 
Dr. Robert F. Bacher came to Cal- 

tech this fall as  Chairman of t,he Divi- 
sion of Physics, Mathematics and As- 
troi101ny. One of the country's Ipaclirig 
physicists, Dr. Bather was Professor of 
Physics at Cornell University before the 
war. In  1941 he joined the Radiation 
Lalxiratory at  M.I.T., headed by Or, T," 
A. DuBr1dge- In 1943 he hecame Chitir- 
man of the Bomh Physics Division on 
the Los Alainos Laboratory Atomic  
Boml> Project. At the end of war 
he retuned to C'mell as Director of 
the Laitoratory of Nur1ear Studies un- 
til he was called to serve on the Atomic 
Energy (hmnis%ior~  iu 1946. From 1947 
until hp rftsignpd last s111nn1er to come 
o Caitpch he was the on6 wientist 
on the &-man tm?nn~ission. 

r Bai-t~er'h article on page 3 oi 
this i+ve. '"Our Progress in Atomic 
Energy." is adapted from a talk given 
ov October ?i. 1049 at Town Hall in 
Los Angeles 

Free World Agent 
To his article on page 10 Fritz Zwicky, 

Professor of ~lstrop1?ysics at the In- 
CONTINUED ON PAGE 2 
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ing physidst--and former member 

of the Atomic Energy Commission- an- 

swers some perthent questions concern- 

ing t h e  f u t u r e  of atomic energy. 



During 19/17 new reactors were started at ihe Hanford 
works io replace those already in operation, should they 
go had. During 1918 considerable success was achieved 
i n  t he  correctiois of the uieteriuratlou which was takiug 
place in the units already coni-tructed. and today the 
pruspe~t for those unit.& seems tnurh Lciicr d i a i  it 
o j i ~ ~ r  did. I t  now seems quite utiiikeh that tlie rountry 
wi\l he lets \tlthont faciiitit.3 for the prodiictioit! of 
plutomum. 

Durisigtthe pant year there ha5 been increased effort 
on the development of neu kinds of nuclear reactors. 
The present production reactorb arc structures of graphite 
and uranium which produce large quantitie;; of energy. 
This energy is- removed Ly %at.er from the Colun~hia 
River and i t  i h  hasted. One of the aims of reactor 
development is to make home good use of  the energy 
which a reactor can produce. S o m ~  of the present ~ o v k  
i h  aimed at the cosistrurtion of a .snoLilt- reactor which 
uiialit l)e used ah a source of energy to d rhe  a ship or 
buhmaritie. Such a ve*ei would he ahit? to have aii 
exiraorciinarily large ensi~ingrrange, 

Other work is aimed at the deveiopine~tit of a nuclear 
reactor called a breeder. A nuclear reactor hums nuclear 
fuel but the process of Lurnhg generates nuclear 
particles called neutrons which, if properly utiiized, 





h e  nwst have bcrn successfu! in their scienhtic aiid 
technical work as well as in large-scalc indusirial c b -  
velopxnent. Ever s'mce the war scientists have warned 
that the atomic bomb could, and probabb ~ o u t d ,  k~ 
developed by other nations. The main secrcl of the 
bomb was the f a d  thai it could he exploded, and this 
became k n o w  to everyone more than four years ago. 
T I  are, to he sure. m a 9  other secrets a b u t  its 
design and construction which have been very closely 
hdci. I3ut the fact that an atomic bomb can he made 
must have greatly simplified the Russian problems. 
a f e d r ' u l t i e s  of the construction of the firs!; 
bomb never needed to be encountered by anyone who 
knew it could be done. 

As. this t ime  it would be interesting to speculate on 
the objectives of [he Russian atomic energy program. 
The Russians are most certainly interested m bomb 
development and production. They are probably en- 
gaged in an all-out effort to make better bombs and 
more bombs, realizing that it is the possession of a 
!arge stock pile of bombs that de~ermines their military 
effectiveness. But it seems to me mosi unlikely that this 
is the only aim of their program. 1 surmise that they 
recognize in atomic energy a new fidci. the successf~d 
development of which, on a broad front, would allow 
them to achieve in mie jump a position of more equal 
industrial development with the re^[ of the norid, They 
would, under such an incentive, he wi!Jins to devote 
strenuous efforts to this accomplishment. Success wonid 
mean a strori2;er country both in industry and in miJi- 
tary potential. Â¥Ne developments in atomic energy can 
be expected to contribute both to peacetime and wartime 
strength without possibility of sharp distinctioi's. 

In other countries 
The uncertainties of the future have I? no  rnran:, 

libcourageti other nation& iis this 'work. Many of them 
are pushing ahead just as hard as they can with the 
tirveioprncnt of atomic energy. Britain has two experi- 
mental reactors in  operation at the present. time. one 
of which is of sufficient- povier to produce all the radio- 
isotopes that are sweded. In addition. the British have 
under consiruction larger units ~vhlch should be able to 
produce fissionable material i n  considerable quantity.  
Canada has in operation, at the Chalk River Laboratory 
in Ontario, a nuclear reactor which probably givw a 
more intense neutron bombardment to sample3 insc'rted 
i n  i i  than any other reactor now in operation. This  is 
primarily an experimental machine, and it has served 
to train main people, both Canadian and British, in [lie 
fundamen tals of atomic energy. 

France is i n  the midst of an  atomic energy propain 
and h a s  already constructed and put into uperation its 
iirst. reacior. The Frenrh have said that the purpose of 
[heir program is the development of the peacetime uses 
of atomic energy, Sweden. Norway, India, and a host 
of oilier co~sntries have set up atomic energy commissions 
to foster nuclear research a n d  promote the development 
of atomic energy. Most of these are at present engaged 
h the scientific and technical development stage of the 
xoi'k and are not yet involved in production facilities. 

, l  The announcement of the recent atomic explosion 
means h a t  the Russians have moved a Ions; w a y  in the 
clevelopmemt of atomic energy. Since this announcement 
uas made we have heard many suggestions about \\hat 
i s  country should do. now thai -\\e know roughly what 
the Russian state of development is. Fortunately;, during 
the past three years the main effort of the Vnited States 
atomic energy project has gone in to the development 
and production of bombs and the production of fission- 

able mah+al. This ycar ;'.(smc\\hat mi re  effort has gone 
into thc development of nuclear reactors. either to breed 
new fissionable material- to pro1 ide moi~ile power 
sources.. or to test materials. This wyk i? now aÃ im- 
portant part of our atomic projr'ct asid may be expected 
lo f u r m ~ h  the technical dcxetopnients for new accom- 
plishments. 

Do we now abandon our cievclops-iient work and pui 
all effort into exploiting o u r  prescni know ledge? Such 
a. policy might lead to a somcwhat greater strength in 
the very near futi-ire. Bui. for a iongcr pull I do not 
believe that this policy w o u l d  he wise. and i t  might be 
disastrous. The secret of oiii- national strength is 
progrcns and vie m u h t  take care to provide every encour- 
agement for that progress. 

1-1 order to achieve sustained propi'es in atomic energy 
it is essential to push ahead on a broad front. We need 
new technical developments and we need fundamental 
research from which still further technical deve1opxnents 
will spring. We can say crnphaticallv that the technical 
progress of the future depends upon the fundamental 
research of today. Cnless \\e have scientific progress 
now there will come a time when our  technical progress 
w i i l  bog down 

Both scientific and ierln~ica! progress have beeÃ ad- 
xerisejy affected during the rnrreni year by {he tiirric- 
cons i i smin~cougres~iona l  j nx pstipatioti i n t o  ihe atomic 
e n c r e  project. This invc:-tigation ha.s shown that the 
sensational charges ^hi& precipitated the invrsligation 
were quite unJi-isiifted. The of conp-e~sional Im~esti- 
ration j\ an hnporkant part of our tiemocratic system, 
but ahus?* may nut only v eaken our desnocratir htrurture ; 
hi the case of atomic e n e r e  i t  may hold Lack our 
technical and indus t r ia l  prosreshe 



ewemen? did continue- and in  addition for the pas! yeat 
and a half there has been a limited exchange of hfor-  
mation in a few areas, Such limited exchange i b  a long 
way from full cooperation. We are at  present u s h a ;  a 
joint stock of raw makerials to pursue independently- 
conceived programs in atomic energy, "%e are exchatig- 
ing informatiun on such. a limited front that it i s  almost 
certain thai, the same proble i~s  are being sti'sdieri In 
t h  Jni ted  States. Britain aad Canada. If the aim is 
n u  o g r e s s . ,  w.ch a policy niakes litlie sense. 
Especially now that the Russian position hi the dc^lelop- 
nient of atomic energy is somewhat ciariliefi i! is proh- 
ably most urnvise not to cooperate with our friends. 
Because of their wartime collaboration in the develop- 
snent of the atomic bomb they a re  generally well  in- 
formed about work in thib field up to 1916. Clober 
relations in the rietelopment of atomic energy ~ i ~ h  
Britain and (Canada will contribute to our miituai 
s t r e q t l ~ "  

a our atonfic energy project I s  m o v h g  ahead 
r a p t l y i  Oiir weapons production and development are 
in much Letter shape than they were three ycarfe a*-w. r' 
Our production of fissionable materials has shown major 
strides forward and we are  today getting more fissionable' 
material produced from a giveri amount of raw uraniiirn, 
' ' 1  development of nuclear reactors, while greatb 
imp~ded  by the fact that the Iiigh ps'iority on effort tiad 
to he given to production of fissionable material and 
a i s ;  if- now movlsig ahead at an aeceleraied pace, 
and 1 believe that we van expect, outstanding accorrspjish- 
merits i n  this direction in  the coming years. 

The basic research on which these developments are 
founded is by no means hs such good shape. During the 
war our development of atomic energy was largely based 
on scientific discoveries which had been made some 

lime hef'cfre. There ivere, of course, some new discoveries 
arid quite a zwmher of icchm~al developments. At the 
end of 1945 scientists started again to pursue the funds- 
menial research &at had h e e ~  abandoned in the wartime 
ernergeticy. While progress in h:as!(: science is faster 
ioday than it war during the war, it certainly has not 
kepi pace with rechdcai developments. With all t he  
stupendous effori. In atomic energy. we have no better 
understanding today of the forces {thick hold the atomic 
7'iucleus logether than we had ~~veinty years ago. It is. 
quite imsoimd to bare our atomic energy program upon 
wch tihnsy foundationr. o i  knowledge as we now have. 
Thi.- is but one example of our lack of knowledge in 
~ a a i c  silence, Our knowiedge of the solid skate i s  very 
f'ragmeiiiar? and it has hampered us in understanding 
I behavior of matenah that are put Ifs nucJear reactor?. 
, . 

h e  arp many other example;-o 
Progress in wience dej-tends primarib- upoa Ae avail- 

ability of t*viiippiesit scientists and suitable equipment. 
< 7 

I nfnoher of scientist> in  this conntry today i s  far 
too snsali5 and we must take ?4eps to produce more and 
better-traiiied rescdrch. workers. On the side of available 
equipment, basic research in the physical sciences is 
d a y  alrnoist entirely dependent upon grants from the 
federal povernrncnl. This is a dangerous situation, but 
the work in ha-;ic sciersec would be going n~ucli more 
l owly  were if not for thu govcroi'nent's help. 

No one wcmid a r p w  loday ihal our  national security 
3s not closely tied lo our  present position in atomic 
energy. But k i?i vkat to realize that our security and 
continuing national strength are tied to  he future 
de\e'lopsnent of atomic energy. In order to make t h ~  
hest progress in this work we should remove unnecessary 
road blocks be! up by excessive s e ~ x ! , :  we should 
cooperate with Britain and Canada, making the most 
f h e r  work a;- %ell as our own; and niust advance 
not only in ihe solution of our immediate kechnica! 
prohle~-s  but on the broad frotit of scientific research. 

NOVEMBER 1949-7 



<;li o~her  highspeed wind tunnels now lit operation: it 
ope'ns up a whole new, unexplored range of air speeds 
to the designers of rorkels? planes; and projectiles. For 
h e  first lime now man has an. apparatus that  will a l low 
I&N i o  make test? at speeds well above those of our 
rnosi ~ < J Y ~ w P ~  rockets and missiles. 



what happens ahead of, and  bdlunci the niodel. 
r , [he tunnel is housed in n binlding specialJh de<;+m-il 

for it in the Guggenheim Laboratory. The hi id ins ;  Ls& 
t w o  basements, one for the lunnel proper, the odzer- - 
mder it-for the enormous power phint %hi& i s  nevde$$ 
to operate the tunnel. It take^: no ips?- h i s  15 wm- 
presson- to supply air for the tunnel. And this a i r  t i v s i ~  
fir;it into a large ,>upplj rebenoir lank. 12 fctli l ~ n s ,  
^Ã k e ~  in diansetw.. and we igh iu~  appr<~xim<iieij :-'i\ u*r,b 

From tile d ~ ~ ~ h - i o i r ~ i  <.̂  !hi-' spc4-d raii;:+ i t  ~xj.i!otc+- 
tiit' iivpereoiiic tuiifiel IS '"the fiistttfi UA ? k t ?  % c b ~  S t #  " I t  
hah already Leas opeiated at higher tlsuxi M s - h  loi ^Ihr  
fastest speed eve& rejtosqed kt ( i s ~ y  tunnel belot-t; I i  itp 
proxinuiteiy %la& 7; i ~ ~ i  t t ~ ~  could bv uialnt:ihic-J ti>r 
only a few bttcoruis in  ais i ~ ~ e i ' f i Ã ˆ t ~ : i i  t y p e  1uaii-i-L '1'h - hypersonic tunfie[ ~pera tes  roitiix'suously w d  ail wiwi- 
lies of Mach K ?  can he maintained tor s.s* ikydi  c2 
time. In raiaingtihe jlach number lo 10, the new tunnel 
makes it possible fo r  the aerodyruumciste to m v e  oa to 
the design of rorked; planer and  mLs-iilc~ will's a p w h  
far  greater than any yet i i t t ~ m ~ ^ i .  



A free man is  the world's best agent of democracy. But 

where - and who - are t e free men today? A provocative 

cmaiysis of our choices of achieving " t rue  democracy." 

by FRITZ 

NE OF THE MOST puzzling aspects of human 
society i s  the continuitig occurrence of \\am amoug 

nations of internal bloodv conflicts ~Mthin nations. ami 



atically drive to their doom, !d!ling millions of people 
and making most of the rest miserable? And what 
is i t  that drives Stalin, Molotov and Company along 
exactly the hame path? 

Basically, the answer He;-; in the tiiier fnistratioii of 
xwa like Hitler. Lenin., am1 Stalin. These dictators 
apparently never had one sunny day or even a singlle 
sunny hour in their live?-, Their personal despair and 
failure to achieve any real satisfaction and happiness 
must have assumed such cosmic proportions that abybmal 
haired rebuked for everyone who has enjoyed even a 
semblance of happiness. The outlook of these dictators 
on life was and  is pure, ne~er-ending gray. and because 
uf their fnvii misery they must lake revenge on every- 
c y  !i is now obvious that Hitler had no love for his 
own people. For Lenin and Stalin the same may said. 

If we take the case of Stalin as an  illustration., i t  1s 

debire io  mess u p  ( S K *  I A O ~ I ( L  lo keep it i n  nervou?-. sus- 
pense, and i n  the end! to take ha~aiiic n3veiige on as 
many happy people a'- possible, enslaving them and 
killing them-even if ihis leads lo his own doom and 
lo the doom of Russia. Al l  other considerations and 
manipulations are only a cloak covering and hiding the 
real instincts that drive a cot-micaily unhappy and frus- 
trated man. These auxiliary manipulations s e n e  to 

Holding actions are necessary 

V l i a i  hpeciliraily cauws the gray, hopeless mood of  
dictators of coursc most diSficuil to know, and any 
o p e  to unravel this mystcry and in this way to arrive 
at a cure of the Wii of the world appears futile. 
Generally speaking, one may say thai frus-trations have 
their origin In the failure to develop one's geniub and 
in ihe subsequent vuliierahility of one's mind to ail .'sorts 
of slights and mental injuries. I Ã  arn, event ciwahw 
measures appear extremely difficult. Fiefore the) ran be 
timierstood and in-acticali y applied, holding ac/iof~.s \s I11 
he ii.ecesi-ary to ~;rcveut the urili.aj>p? mttl fruslrated 
dictator:-, and  their s a t r a p  from \\reeking the world. 

Such holding actions obviously can not  he effectively 
devised by governments made up of puli~icians \tho are 
commitled to wishful ihhikir'tg, to the evasion of real 
difficulties, arid to i.bp dissicrniiiation of false o p i i m i ~ n  



Science to the rescue? 

h e  second example has  to do w k h  ihc hopes of sense 
unrealistic optimists who imagine $ha$ if no other insti- 
tution can be of help in  aolviisg the troubles of the 
world, there is skill science which might come to the 
rescue. I think that relatively few of the scientists 
themse1ve.s harbor any such illusions. They knob\ that 
among them exist a great many t'rustraicd indivi(lÃ§al 
who seek sakatiois Its ihe postulation and acSÃ§ra~io i j j  

self-created values which are fun(iaiut-iita!ly 43n!i!~~,-~ 

Again, io give just one c"i~an'ip1c of t i ~ t  h ~ p o t ~ r i ~ y  OF 
the wk'ut i f ic  comiiumily., the ivccu~ action;-' of ibf 
''American Â¥W.ociatio of Svicntilic Worker;-;"" headed h y  
Professor Ai $I. Cornpton and hici i- idh~~ 11, ( k  lirey,, 
. R. Oppenheimer. and others may he mentioued. *$'hi;- 
Association in the fall of 1940 issued a mauii'mto or  
'Peace liesolution" advising its brother scientists againsi 
putting their knowledge i n  the service of military pre- 
pareduesh. This was at a time when England and Greece 
stood alone against the iNazis. and isolationism in !he 
in i ted  States seemed the proper aititude lo pleas<' ihc. 
American pub1 ic. Later, when Aaneriea Lccame im oi vetl 
aud the all-out ofic'iisive was the slopau Ã§i t h e  <ia>, uio:-,~ 
of the wen of the Scientific Worker;-. io<nt-t{ the haii<l 
wagon of the s"*kwiifu: Tsar effort. This hand wagon, 
with it;-; cargo of nuclear energy. jet propulsion,; u n d  
radar, i~8.s rolling at a good clip at that time. thanks to 
those oilier scienti"its wlio also believe in the v a i u ~  
peace b u ~  who, in additioni are detersnincd lo fight for  
it at ail limes with. all  mean,> a~ theis- disposal incind. 

The principal coricliision to be derived from the study 
of ail of these sad aspects of life we have .been discuss- 



m pkpprhueaud chernisiry, phwtnaeoiogy and medicine, 
Aod be had at heart iirsi and las! ihe physical and 
menial health, of hismans of every race and creed. He 
traveled fa r  .chid wide, helping and teaching. He stood 
aloof from and above ltie doc~rines both of the Catholic 
church and of the Refurmatioii, and he visualized clearly 
the bloody- conflicts vrhich were bound to result from 
the clash of ihebe doctrines. 

Peskalozzi, the greatest son of Switzerland a century 
aiid a half ago, became the advocate of general educd- 
lion, the founder of the public school system. Hi;-. 
theoretical and practical approach towards education is 
still a hundred years ahead of our time. Kings and czars 
paid trihuie to him for his woA. with the orphans of 
the Napoleonic wars. His niemory in recent years has 
Leeit effectively, and in a most appropriate manner, 
honored and perpetuated by the founders, Mr. and Mi-$* 
H C, Honegger of New York- and members of the Inter- 
national and the varioub national Pesialozzi Foundations. 
4nd in Pe%talozzi villages ~oday-in Rimiui. Ttaiy; 
'.'rogcn, S% itmr land ; Five-Lille,, France ; Waidwieh, 
Germany ; and otht-rs- - children from a! 1 natlous? left 
orphan" h y  the recesit world war, are h ~ i n g  raised i n  
d r-pirit heyoxid rlaiionaiiam of a~sy kind, 

Any discussion of free world agents must Include that 
long list of t-ourageosis, cxtra.<iatlona! lighting men of 
the  Internatioxuii Bed Crus?, with the co-founders. Heiiri 
Dunant ~ - n d  General Dui'our. man-bin% in  front. For 
une hundred years these men have clone their fob to 
c v i a l e  {he i&^cry of  ail combatant's, working quiekiy 
ami eiTeciHcIy in a realm which is beyond the piaise 
os blame of am ns^ioli., -ia.ce, or creed. 

Dustaot ,  Latiiw and phjImthi'opi'st, fuught his wliule 
 if^ qsiiw cjiolmou;- odds to hrfve i l i e  plau of  auiioil 
f [hi.- If i~~n^iioiiaI  Kcd Cross approved by all nations. 
.h i j '< ;us  I w ~  Dumfii, his effective -iuppoi'L A great civil 
t^spines~s.,. i be  hrsi modern cartographvr, and a truly 
slemucrasic n~ilitary iigprc, Dufour won a war hy 
superiw btratt:gy---wltho!.~t killing anybody. And before' 
hi< l . w ~ i - ' i  Bisrrsarck had to back down for  the OIIP and 
ofiiv limv in ilia career. 

Perhaps the most successful of the free agents is 
i7ridtjoi" Nansen, A polar explorer and a scientist he 
-.en ed 8.5 peacemaker among the Scandinavian countries 
in tlw critical years of die i89(Ts, worked ceaseles.-ly 
for the adlion:-; uf ~ ~ f u g e e s  of World War I and created 
l i f t -  Nanc<en pasea ,  forme9.l a Luge rescue mission to 
a m i n e - b h i c k ~ i  Kusfeia i t i  1Q1Q. wried mediator ilk 

flu: Balkans and Asia 'Vlitsor fulluvving the war oi' 1921-22 
e w w i ) .  Turkey and Grp'n'v, and receiwd the 30!wI 
^-ace Prize in 1922, 

!'he f a d  that no y ~ o d  i>loK~'aphy of hansen exisis In 
LJigiish must be' regarded as an  ahyfcmal i-.hor~comingaof 
the Anglo-Saxon "Lebenskreis.'" He had a deeply human 
outlook and. before all. the will to ~ransfonn his con- 
virtioii.s am! ~ o r d s  isilo action. And xihat I 5  most 
important, he had the ,-cioitific and technical knowledge 
tg.~ .strea~s!hte hi3 a e ~ i u u s  effectively and meet the objec- 
i kmy a)! '  the ever-hettei-ktiowing i n u i t i ~ i d e  of %eienti.'it.-^ 
:ind tt-i-ihmiilcgisis who do Ã§<; scr  the forebt f u r  the trcc.5. 

Cocthe wotaL of is!& jommcsy to SwiizerJand asu'I Italy., 
made  t h ~  acqi.iaii~iance of happj people, who are 

iappy because they are \\hole. . . That q u a l i l y  I too 
will and must attain." These people, \\e should say, 
had t'ealizrd tiieir s e n i u ~  a n d  therefore Ncre happy. 
However, tu make 0 buccebst'ul free ' ~ c r i d  agent more 
I s  wedcd, Oft} inateriaJidic society adores specialistb. 

' \ansen, i \o r ive~ Git'i 
to. polar explorer, s c f e i 2 ~ 1 ~ 1 ~  

peacemaker, and winner o/ 
h e  1Q22 Wobel Peace P h r .  



k'ortimately this element is now sslowly but steadily 
gaining in momentum. It is contained in the idea of 
morphodogical ihoqhi and action. 

l o i o g i c a l  thought has already been applied to a 
number of scientific and technical problems. In addi- 
tion to this method's providing a fascinating game of 
systematized invention, the successes gairitd have served 
to impress on many specialists, whether tiley are narrow- 
minded doctrinaires or not, the surprising fact !ha[ the 
p h o i o g i c a l  method i n  ihe hand of rarsk out^ider,- 
can serve to outmatch [he specialists h whatever field 
this may be. Thus morphologists, without being pro- 
fessionals on jet engines and propulsive power plants 

general, on the chemistry and metacheniistrv of pro- 
pelanfc?, on astronomy and on the science of war, have 
l u c e d  results d ~ r h g  the pa,st decade which n o  
i t  in these fields even dreamed of. As morpholo- 
gists get Into their stride and multiply in numbers, more 
t i  successes may he expected to justify their 
r t s ,  Theyi as a group of men who understand one 

A Brief 

The morphological niethot! is 
nothing more than aii orderly way 
of looking a! things. its aim is 
to achieve a schematic perspective 
over all of the possible solutions 
of a given large-scale problem. 

* 7 .he method was perhaps coil- 
seioubly applied for  the fir.st time 
during the recent war when it be- 
came apparent that not even the 
d i e s t  nation could ailord to ex- 
perimen~ along all the lines of 
technical development which pre- 
sented themselves. In  the field of 
o I s i v e  p o w e r  p l a n t s  the 
method was particularly success- 
iuL  Because of the forceful incen* 
tives provided by the war cmer- 
gency. not on!? was the morpho- 
iogical analysis of jet engke;-! 
carried out theoretically, tint also 
all the mean3 %en' made available 
to carry out die resuit5 of ihis-i 
analysis in ltractice. ThIb lucky 
circumstance contributed largely 
to the auccehses achieved. which 
are embodied in a whole aeries of 
remarkable jet engines as well as 
iis the integrated and extended 
knowledge ~Shich was acquired on 
[he whole problem of propulsive 
poker, 

How ibv method ttorks: 

1, A specific problem i-s foi/mu- 
laled. For example, the problem 
may be to invent, design, and con- 

Summary 

struct a telescope which will make 
possible certain observations, J n -  
stead of a sk ingfo r  a particular 
telescope. the ~uorphologkt at- 
tempts to achieve a perspective 
over all possible telescopes and 
then performance i>haraeteristic.'i. 

2. A hchematir ropretiet~talion 
is attempted of the totali ty of the 
possible things ( telescopes) fail- 
ing within the category under &.^- 
cussion. This representation is is& 

vantageousiy arranged in ternis uf 
significant qualitative and quan- 
titative parameters which are rele- 
vant to the problem. 

in  the c a w  of a teleBcope. one 
significant parameter ~ o u l d  he 
the ratio of  the energy enterhi? 
t e  apature  to the  ent^gy a})- 
wrhed in the recordinyi~nsti  u- 
tiieiii. Simv tĥ  m ~ : i  &)a; tauerg 
w i l l  either Iw equal lo,, yreatet 
than, o r  less? 11-1a1I ihc absoihed 
energy, this first paraniei~r is a 
matrix of three elemenis (AiÃ 4.. 
A j ) ,  The second paraniet~r may 
quality all the available recon!- 
[as instrument's (photograph kb 
slates.; ionization chamber;-., photo- 

MIL, etc. ).  TIie third parameter 
i~iight describe the interaction of 
the light with the optical parti:' g>f 
the teiebcope, 

. o n t i n u k g  in this fashion; the 
array of parameter;-., represented 
by their matrices, becomes 

x l 
By cirriing one elemeut iu each 

matrix and connecting thv circles 
one arrives a~ a schematic rppre- 
sentation of  a special type lele- 

r 7 scope. t h e  end result i s  a nior- 
phologicat box, u r  file cabinet, h 
^'hi& each c'habi of circles either 
nlpievent's o w ,  as/fd vnlv one; fele- 
WOIW o r  must Sw s.ulv(i out, 

. A peri'orniaiice analysis of 
l! thew tele%cupi*s Is made, Here 

!-!us morphuloyiccd usctiiod strives 
toward an evaluation of all tele- 
scope's on the hasis of very gen- 
i ~ r a l  ihcorerns ruthcr &an iudi- 
uJÃ§a ev aluation. 



Some Notes on 

3 hrst weeks of ihc fail tenn always had a special 
and very pleasant flavor for the Beaver. They were 

warm duy.'-i. and the joyful feeling of vacation freedom 
still lingered unshakablv in the air. i t  wasn't like the 
week later hi tine year. when everyone seemed b o w d  
down  hy too many problems and too little sleep, 

m i  of all, each nev, autumn presented a new group 
of frosli, first to he fawned over a n d  ru.shed, then U> he 
initiated. There was-, the interest in new I'ares-i combined 
with the ego-warming opportunity to dihplay vowself as 
a knowing uppercJa.-isman --as a wise Lig brother whose 
broad experience a~ Tech and life in  general would be 
devoured word for word by eager new freshmen. A very 
pleasant situation, the Beaver decided expansively, 

During fro& rotation period, everyone proselyted. 
You personally brought the frosh in to dimier; d y i v  hi- 
sinuaked Intu the ~oiiversation the perfectly obvious ast- 
vantage^ of your particular house, got them daies, huughi 
them Leer, and in bhori freaked them a.-- favored equals. 
This ha* a pahsfu! ronc'ession for upperclaasnie~j, sun1 
particularly for suphi.trooreb, who haw all g8hp t i  un-  
told p a r $  i n  maturity Mince they ^em !'ri>~!i. 

Past [lie Beaver's room isliuffled a verv %el J8ro~h, 

Turning Worms 

[wn";frinn their n.wk5, carrybg books in suitcases, or 
determiuins, pi to less decimal places by eounihsg the 
number of  revth~io:^ of a golf ball rolled down a 
brick s i d e ~ t i l k  

A every iuea! t lie Beaver enjoyed enteriai~mietit pro- 
v i&-d Ly h 'wh who 3tood on their &airs and hang, or e l  - 
citrd os, i*epin-~ed -and w r e  '"iloaied" w Isen tlley iiat down 
agajÃ§ F.1 P V  nuor! A ~ U - T  fights broke out between housesy 
~ a i i o r i  f i w ~  Hooded, st iswqt p ~ i u i p ~  gojug at grim speett, 
htitiatiot) was,  a l ~ o n ~  (ill; <i nuwiiidceni way to get ac- 
quaintd .  The Bearer Jipepiy r p g r ~ ~ t e d  that the grave 
and grq-hixh'*<i power,-: of law and order had forbidden 
the uproarion-i traditkm of iineasur'uig the length of a 
hlorSL of street in  downtown Pasadma in unit mackerel- 
lengths. Traffic used to p i l ~  up like negliprtf-d homework 
uhen tiw i'rosh set up a blockade and ?;~ft i iuu;?ly Oopped 
their dead .maeked  down the PE car tracks t o  measure 
h e  stas~t-ldrd length of [he city block. 

Slii!, Iwc  nts campus? *-nuugh *ent on $0 IJghten the 
a r a h m i r ,  iitieu.sit v of pfiysic-s and math. The linal iuitia- 
slot! cereniomcs h?fj she 5laius and sinel!?; of. mola'-.se.'i., 
ttoin'. :Ã§u e c f t  oti a l l  four liouse.~., ltui, -vMth these the 
I-tcavei a l ~ ?  ^<)led ; i  Ji.-.i'h~t i i . i n i ~ > j > J j ~ ~ r  of righteous 
hatjisfatlloii., 

Expanding Universe 
The Beaver had seen a good many wke and spirited @ I t  ^-as a great adjt!;>Â¥,tmen for the freshn-tan. He had  

freshmen though, and he was inwardly amused when iheir been an academic tvonder in  his hoinc-iwn high sschooi. 
Fieirnine; component staged an Insurrection. The glor iou~ l i e  .bud risen i o  die top of the high school hierarchy as 
portrait of Prince Eugene, of whom frohh nui.'-it htnnhly a senior---ma>he a \\heel. \ow h e  WLS suddenly invertedi 
beg pe~.inisricm to enler or leave the lounge, disappears! at t he  bottom looking up again, And n o %  he competed 
1 j i~ i  ghs before initiation, Hising in nuhie authorily7 apaiu.-ii ii whoit; cia* who hail graduated Ja-it J u n e  ^it11 
PSedgenia?-i~~ Sonny Cruinp iisfon'rsed the f roa i i  they top houor\, He  \$ti.-- svt:Ã§ri~.te ~ i t b  fiork. staggered with 
wou ld  eat wills on ly  their bare left handb u ~ i l  t he  iuiiiatiojti, aÃ§ Learnkg I h e  hs a. dorui itii y. w\\ find 
defiled icon ~ a ; i  returned. But, behold, ai dinner that somesivhai, usorc mahsre group of men. Hip lay k bed at 
evening the entire (tiding room was mysteriously git-soinS night and ~ > ~ ~ u I e r e d  In ihe dark how he ~ o i s k i  stack, up 
of any  si iverware. In the competltiol~.; how hv would adjust iiiniseif to the 

The Beaver \\as broadly pleased. This sorl of s}tirited nf-nulous four yearb thai confroiited hiiis. 
revolt wab hecretly dcaired and admired by upperclass- Bul [he- Beaver watched thesis. pa33 their initial crkes: 
men. Win not? he pondered, missing his iransoni v ~ i ~ h .  Fobter Strona's Ikst formidable physics quiz: the first 
a carelessly tosml. cigarette butt; the fro& are "till out -  time ibey were floated in their t h i n g  room sexts; thc 
numbered three lo  one--no- real danger, first slight, they ~ c r c  forced to leave a piece of home- 

The Reaver slipped OD old clothes and went oui iuto work unfinished. 'The Hpaver knew ?he;* eihin^s built  
the patio. stepping carefully through the slick of water character; and tiuit rxib-st of $he frosh would  pull through 
on the stone walk, A dozen frosh were half-heartedly I e  mow damage than to high, school egos. :4fter . . 
a i n g m g  "Cool Clear Water" in the c'euterz nt the loud dl, ihe Beaver noted ith saribfaction didrs't I ?  '1 '~ 
hi'-isience of pledgemasters--and were gettiny the coni- n u v e  'which he pushed awa j  the problem;-, he was doing 
nioditv they .sang for  In great washebasket guipr front and wa~derest down the corridor in ihe direc-tlou of a 
the surrounding second-story windows, Everywhere on phonograph p i a y b g  hot jazz. lie has thinking, some- 
~ctmpm t!w Heaver saw f iosh with green hats or enor- Lady here nwst have ~ n m e  Leer he'd be eager lo share, 
3 ~ ~ s  red how tieh, with Gpple-g-apped root beer bottles - J i m  H e n r f ~ i c k s ~ ~ ~ $  "50 
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as always?, a little more ingeiiJous than [hose of a year 
ago. The four f reshine~ a c i m i m r f e h g  the shampoos in 
the picture above, for  im,tance, found o u t  when they 
\-\ere through ~ h a i  the sheets covering their victims xvew 
t c i r  very o w l .  For four  day3 the shoe-shine Smy 
below had to carry a cardboard clock on his Lijck. ami 
e e p  i t  c-omtani& coriecl o n  Ko ih  ian ~ i i ~ - b l ~ i i < l a r ( l  li~i.<-:. 

Thfftftp coin's gels n dus/ in~g - a?;!/$ ;w,per i,i)wtJb. ' I t  friable on demand. d~<sc-.d~i;~,~<< arc j'rc'.., und upem. 





Pofi,~,$ing the 200 -iiiich 
telescope mirror  to 

ovf 20 nullumthi 
o/ U Ã  Ã‡t<' 0 /  gFa.-if;. 

Progress Report Wilson Observatory optician who did the mirrors for 
A e  48-hich Schmidt cameia, I 'bins polibhii-ig tools as 

The 2 0 0 - h ~ ~ ] ~  iple!->:nljf s.lmuld I-tp at ttorli 1)) snjaH a s  1 x V/i inches and as large as 32 inrh<;Ã in 

the of $l ie  tear. it'-, lipen out mice l as t  lliaineter, Hendrix began cantiunsly yen-loving more glass 
May- Ã în:, ibf inirror rem<nfij  for ailditirÃˆi>i f~~~~ mirror last June. The M N ~ ~ I P S ~  $OO!S. which 
polishina'. yon tile polisliin;; ha- [n-rn roniplficfin ,A;- W C W ~  t na th  of cork. were used by hand to ienioÃˆ as l i i t l ~  
h o o r j  dk the injjj'or get3 a Ã§c a l i i i ' i i i n ~ ~ i n  cuaiir~",is a ~ t e - f f r  six-millionths of at; inch of glass in small lo- 

hack i n s o  jhc ~fjeFi;ol ie  t u l i p  .ind tin- 2W.inrh d i z d  areas. For larger arras, whew as mu& a? 20 
get on with I i s  i o i i ,  fttiilioritii~ of  an inch of glass had 10 S I P  taken off; work 

h e  mirror wa3 remowti for hirtiubi puSisihhi? iakt \\!as <"?one hy i'nachheÃ 
spring n hpn more than a year o! i~i-'hn;: wealef i  that Ex t re t~c  care had to be taken tu  avoid removing too 

the oiiii,r 18 inches of its burface w c  iuht &bout 20. m ~ c h  glass. When polishing was in progress n o  one ex- 
millionths of an inch ino high- "it liai) lieen tieliberaiely wpt those working on the mirror hail acceha lo the ob- 
left high." said Dr. Ira 3, BÃˆMpn Director of the .Mount servaioq floor. Before each polishing run the mirror 
msm Palomar OLenatoriph, *'because w e  had bad to be thoroughly cleaned to avoid the possibility of 
miicipaied sonic sag wlien ik was. placed in !lie ide- foreign matter gWng on it and scratching its surfacr. 
ticope. When this 5% did .tioi deveiojt to the extent "The efficiency of the mirror has been improved coo- 

had anticipa~rd. and  trsi3 under actual operaling c-ni- aiderably by the additional polishing," s a p  Dr. R o w ~ n ,  
diiions repealed &di. ~ j c  $\ere ~ o l  setting the s ~ f i i r i j q  "Under average seeing conditions it was gooti enough 

desired f f o m  tlii.' fortioÃ ot t h e  mirror. ivc d(-fci(ici-l before we did thih extra work. N o w  it is good enough 10 

to do some additioi'sal work w i t ,  take fu l l  advantage of those c~ rephona i ly  good seeing 
'*Although in- believe we liaIe n o Ã  olitai~n-il d-  iiraib n i ~ l i t s  $bat occasionally occur. li is o n  these nights, thai 

no-fret a surface a-, poa-;blc. caiinul he t i jwolu~c jy  the YOO-ioch will get in its heat work arid ~c are now in 
crrtaili until the tc-If-scone l i a -  lieen ~r-.ted tur t l ip r  iiji&r a position to take fu l l  advantage ol' tliem.'* 
ackual operating conditio~i'ii-'. if, af ter  a year or so7 we T h e  Palomar astronomers, who first obtained pictures 
believe we can si i l l  furlher isrsprove the n u n o r  of stellar 5yslems a billion light years front the earth 
tiniiiil nolisiiing+ IN- unduiii~keillv remove i i  again ^st Janii3ry, believe that the repolishing of the mirror 
and do s-uch adciiiitifial work a" we deem advkable." will make it possible lo photograph stars 20 pcwbnt  

~ h ~ ~ $  hi kook fi le  i i u b n i { i s  to complete the fainter than those recorded on the first teat plate-., There 
pojibbine, -.i-ipii hours fias *pent in actual work goo'! reason lo believe that $lie Hale t e l e ~ ~ i p v  w i l l  
(w ilip of the mirror, 'Most of the time was taken JJ^^ be zble m o d  objects more than four million 
lip in cxhaiD-iire Set! runs. in removiiiy and rfplaeins times fainlct  than the f a i n i e ~  start yon can i>ee ~ i t h  tile 
the mirror in she telescope for c-ach sliort p ~ l i ~ h i n ~ u n .  naked eycÃ 
and in detenxining from s-ii1dic-s of itss-t phokouraph" 
xvi~ere and ~ U R -  m t ~ ~ h  adcIitiona1 $asl< hati t o  lte rcw~oit~d,  ~ c s  H~~~~~~ 
,"eathcr accoimiecl for  a good deal of the lime too. Since 
the light from distant siars  i is uwd in tile kebting, Dr. At the annual fall meeting of [he American Chemical 
Bowen and his staff' had i o  wait  for thc besi 5eeing cou- Society in Allantic Lity. Dr. Bruce H. Sage received the 
ditioiia and Song periods of uniform temperature. $1,000 Precision Award ( E  & S-Oct. '49). At the same 

The job was done h j  Don 0. Hendrix, Mount meeting it was announced that two other m e m h ~ r s  of the 
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Caltedb fanilty woiild he similarly honored when the 
Society meets again hi [he Spring. 

Dr. A. J. Haagen-Smi~ Professor of Bio-Organic 
Chemistry. is S O  receive the $1,000 Fritzrhc h a r d  for 
'outstanding achievement in analysis. research, and ne\\ 
application;- of essential oils.'" Specifically, Or. Haagen- 
Smii will he honored for his studies of tizc chemical 
compositioii of  the gun1 turperitincs of \ariou;? species of 
pine, which he ha3 been making in conjunction with tilt. 
V. S. Forestry Senice. 

, Verner Schomaker Associate Professor of  Cliem- 
s t ry ,  w i l l  receive the American Chemicai Society Award 
in Pijre Chemistry for his ccmtrihuticm to structural 
chemistry and. particularly, hi;? determination of molec- 
ular structure in the vapor phase by electron dill'rac- 
lion techniques. This award, which also amomils to 
0 was established in 1931 to "recognize and en- 
courage fundamental research in pure chemLiry car- 
ried out in North America by men and women.*' 
First winner of the award was Linus Pauling, now head 
of iSie Division of Chemistry at Caltech and President of 
the American Chemical Socieky. 

Gilbert to Germany 
@ r a c e  A .  GiShert, Professor of Bus i i~css  Ecouoinici-a 
has taken a \earq$ h e  of absence from the Ins t i tu te  to 
serve on the staff" of the I]. 5. High Commishioner of 
Germany, I'nder Coinnksioner John J. McOoy- - who 
succeeded Gen. Lucius Clay in  the change from milikary 
to civil administrakion--Prof. G iiitt-tipi will  work h~ the 
i c e  of Economic Affairs, supervising imports. exports 
and monetary paymenis inatie b\ the ncu RepuiiJic of 
lennany* 
This i s  ll'rnf. 4ÃˆiJbert"' second pohtwar tisit to Ger- 

man\. I n  PI45 hp  went there a5 a memher of the I L  S. 
Strategic B o r n h i n ~  S u r v q  ,-n)pnhite<-1 by Presideni 'I'ru- 
man, A longtime student of German affairs. Gilbert was 
also irs tha t  country in 193. when the (German banks 
dosed, b 1934 \\hen HitJer sucwcded von Hindenburg 
as head of the Stale, and in 1936 when Hiller's mohiliza- 
don of the nation for war was well under way. 

Horacc Gilbert has been at Caltech since 1929. He has 

sen~~dl  as  an indiihtrial consultant to a number o f  corn- 
paoieb and as a special coiwnitant tn the I f .  S. Air Force:-. 
I Industrial Preparedne;^, Dims)^; the war be was prin- 
rip! productions supervisor for i h ~  Air Forceb at Wright 
Fieid and  in Lo? Angeles, lit his o e ~  post lie ite stationed 
at Frankfurt wlww MY?. Gilbert and their thrw cKl- 
dren will join l i h  around the f i r s t  of next year. 

Dr. L. A. DuBridge has been elected temporary chair- 
mail of a Umversitv Presidents Committee, set up  re- 
cently to advise the Los Angeies County Board of ~ b ~ e r -  
visors on rapid transit problems. The committee includes 
the presidents and the heads of the engineerinodepart- 
menis of [LC., Stanford. I'.S.C,. U.CL.A.. and Caltedb. 
'Fhp t.ommitiee*? job i,s to advise the Board of Supervi- 
sors on the selection of a firm of engineers lo shidy the 
cou~ity"'- transit problem and draw ~ t p  plat15 for a soln- 
tiom. An initial appropriation of $300.000 has hpen made 
to cover ihe costs of ihii-i enghicering study* 

i t  three other prunkient  civilian educators, Dr. 
D~~Hmige was also recently appointed to the Board of 
Visitors fo r  the Air l,'niversity at Moiiigomery. Alabama, 
by General Hoyt S. Vandenberg, Air Force Chief of 
Staff. The hoard %'as formed in 1946 to advise the (wm- 
manding general of the school, aud io report on the 
character. qualitv. a ~ d  management of the Air Force 
educational so lem for officers. * 

Vital Statistics 
TJbc~re are L l'10 studeijts registered at the I n s i i t n i ~  

fo r  the 1919-50 school ypar-,143 graduates and 6!37 
undergraduates. Of the up dergraduates 197 are seniors* 
168 juniors. 161 sophomores, and 171 freshmen. The 
freshmen this year come front 18 states and 7 foreign 
countries-[lie Argentine. Canada. Ecuador. England!, 
Egypt, Hawaii, and the Philippines. 



Dinner Meeting 

Life In Japan 

May 19, 1949 
M y  <-bar Mr, &' Mrs, Blakdey; 

For unduly Soiig. Ume .1 failed to write you., but, am <:i:s'- 

l a i n  iliai ail of you are well arid p r o s p e r m .  1 was trans- 
ferred to Iita Jinia. a?'; isiani-i off jure (nava'i base!, 
where Japanese Nava! Academy 'was situated until tiw 
end cd the Parihr War .  W e  arc doing construction and 
majntenasu;~ work here, 

My family at.i{.l Jives a i  No. ,708 Koxaki-cho, Sekiinad'ti, 
Suziiko Gun, Mie Ken, They are fairly well except 
Toahiaki, my eldest sort 13 years of age, who attends a 
jiinior High School, has some trouble with his lungs and 
is absent irom school since January of A3a year. He has 
improved considerahiy, but still has  diphi: fever occasion- 
ally, We have tried to give him foods containing proteinh, 
fats, and vitamins;, which are not easily secured in these 
days when iniiation is prevalent, as far as  circumstance;' 

J o w  are you sll in t51ese days wlien it is snhearably 
hot? We in Seki are compas:atn'dy well in spite of intense 
h a t  and 1-iigh hismidity. I came hack from Eta Jima to 
Seki on Jniy 1.9. "We bad a typiioon on July 28-29 which 
massed through Mie Prefecture and caused damage aggre- 
gating SO Yen. 1.50.000,000,00 in this prei'ec-~u'e alone. 
I suffered from sunstroke for several days. but arn now 
fairly well. T~.- . inaki  has improved m w h ;  he attended 
school starting with ihe latter part of MayÃ‘inwa5in 
sr.hooi hours by degrees. He made fairly good marks :for 
the term before slimmer vacation, 'wisich started on about 
iSih of Jiity. Biit the Doctor m y s  thai- IK.; ~ n Ã § s  lake as 
i n i ~ * h  nutrients as possible (proteins, fais and vi tamin<.) .  , 

Yoko, our daughter 15 years of age, seemingly has similar 
tendency as Toshiaki tiuc probably io ini'-~.~ffiri~iti:y i n  

1 ioiig, hulirY qsmrnci 1iti'- a luuis~ sow' astd k i:, 
. i i h o r  ci.d ai iim+ at night ;ilni in  t ! ~ ;  morning, 1 ! s a ~ ;  
heen AtsÃ§g for KKH-Y t h m  '10 ( l a p ;  xc  liave urgcni. 
itork hi-re so I i-!o not go oiit of thc Canw very oftoil, 
We ~ t o r k  cvery day in  the ~ e e k ,  plus all night ^hen  vie 
are asked to f-oinplete certain j ~ L s  in iiinr\ 

Prohahi? in a month or "0, I ma! he a!.~1c i o  rpiursi 
to Tokyo Main Office to stay tiserf- for '-.ornetj~w. Oiu 
activities will he c ~ ~ t c e n t r a t e d  or1 ihe (wns t iuc '~K~ of d m ,  
harbors and higSrsvaj5 in future. Vfaybe we ?p ly  mum 
American Capital more tlittri  e v ~ t  befi~rp. 

J am ' - u f f ~ i i t i ~  fxori) l a c k  of piope? ~hrmi to ty  $61 stciy 
i t  - i  1 m o v d  hc.tc, \ s  o\p(.-('i to - t ; i ~  i o  'i'tikvo- 
'Voktihiiiiict 4rcs ior 13 ?11iniI1er <  ̂ yi-ars, I w i k h  to fuid 4 

h o ~ ' - i ~  f ~ i  ITIV iamily. i i i j ~ ~ ~ ~ i \  I ~ o ~ s h i g  ~ h ~ i i ~ i g t  is :--o 
aruie here i b a ~  i t i s  alri)ost iwiw-~iblp for nnq to lot'atr 
i Â¥inihibl hmsif; in or mhar Tokyo. 01i6 itieanii t i t  -.oh'^ 
th is  j~rolilcm '-.eems to hfc to i - o ~ - ! i . a ~ t  d hniihp of ooi o ~ t i  
\ t.ma13, standard house ( OSSA us aboisi 300-000 oi 400.00(i 
n-i) ,  uilidi is about 31,000 iu Li. S. raon~57, IH q ~ ' i t R  oi 
ihe inflation. o w  i'iiwn'ic i <  i?<-t tow ibrÃ OH>^-^ of i i q  do 
not make so mi( 11 moiiey l i t  i i i c - . ~  di iw,  1 1 ~  b4iiiSilc 3 %  
ihai 1 ncglcct~4 10 huiid a bo~ibe pi>or io  U w  ?;Ic?!J<; 
Wif.- when V,P 8,ouLi buii i l  a hen'-c .^6 'sL^J9 8 %  abnui 
2.000 )w, which oirrespouded to aLou~  $70<'i <st !hat t l n ~ ,  
.Somehow, however, 1 mu-st hnd d h w e  ;-o that tho ftimilv 
may Jive ioz ibcr  as i t  dwuM. 

Alifaoiigh we had iyphoous and heavy tain-' w r  <3ruia< 
of ricf 3314 other t'crenie ma> 1'x' tJiqtt' f w r f i g ~ .  Air?<gly 
pt'ars, tipple-i. iiic'-.tmus a n d  other h"siit,-. ($1 '̂t, w<:%-i?? 
air- r l i + , ~ ~ J a y ~ d  i i i  i r ~ i t  :-tand:-, imd pei -iztÂ¥1;1i~)~i~ aini jiia~:rl:trii!; 
ui an;^ w i l l  cG,-inf oiit p.>on. h ih Spi'oiiibg tr ?>!- ftt>ufi 
n k i n g  :4Â¥.3'-.OH soil; dild KiOi i t i t . -~ i ' ! ' -  9 i i i  hc ^ l \ * ' l t  i-! ~ i i i t  
gotgeoiis hi iw oi  ~ c a i ' l ~ ~  a ~ : d  gold I V ~ P  tiniidc-i ~ v - ~ i { ; r < ~ r s  
i i e t ~ .  Bt-forc lwg ,  hsmtcrii wii l  Li- hii'-.y i : i  ebxsinp w q ~ i  
h o p ,  deer am4 duck. hi ~ J u -  s)~eat~inid-, our t-h'iiÂ£:s'!i~- 

rontinuc foie\ cr S 
We hear that the Ku~s ian i  now 3ioiiw-- A-bmslb. Bui 

our &sire wll b~ "NO MORE IflKOSRIMAY' for  
cnituncs to come. 

Sirt~esciy ->oaii's, 
c .  < .  - "  

0(2\3/,0 . ^ U K i t k )  



1918 
Wc haw received word that FiIIie~n Ri 

Hainsworth was a member of $be pariy of 

four which reached the top of Mt, V " ~ Ã ˆ  
rouver. This was the first tissie Vancouwr 
- t h e  lughest inountah in the North 
4fiierican coutiineni-had ever been scaled 
r Hainsworth is vice-president of the 
Arctic Institute of Worth America, whose 
members made the climb with him, 

5 925 
Earl I). Stev.'m, who has been. Director 

of Research for the Schwarx Laboratories 
of New York City since 1943, has been 
promoted to Chief Chemist. 

1926 
f i i l  Ct>/eruur~ ha3 Wt the Standard Oil 

i .o. of California to join Hill Richards & 
io.i California investment banking firm, 

ti, nqitls-'01 manage? of the Pasadma 
0fi'K'f 

1927 
G o r g e  Kayo has given up the life of 

an  engineer and has started making lii+ 
one-time hobby his business. He and 
wife have moved to Portland and, to- 
gether, have started a first to 'bxmake 
things which people want." George does 
the wood-working; hi.s wife does thp art 
work 

1929 
HÃ§rr 1. KeeIimg, M.S. '30, is a Me- 

chanical Engineer with the Southern 
Counties Gas Co. i n  Lob Angeles. In addi- 
tion to this job, for the pssi year he has 
served as Chairman of the Westero Di- 
vision of the National Assortaticm of 
f corrosion Engineers. 

Bercrlv F f e d d l l  has b e n  given thr 
job of President of the lJuic'hess County 
( N.V.) Chapter of Professional Engiueen. 
l i e  %rites "1 a m  ~ilthuGa'-stlcally lsi favor 
of the "PE5 trend liecaiw !i Sselpy all 
engineers. My only regret is that I haw: 
not yet nivt a chemical enginfw whu i~ 
a professional engineer--.arc they asleep?" 

1930 
Frank 4Itle/tr/(m hds opeiied a rt~f-'uh- 

iag, f-ngintvrhig office in 9auth Pasadena. 

1931 
Charles Bu-.ffun^ M.S. '2. forrnerh -"on- 

supervisor for the Shinolind Oil a ~ d  Ga-3 
Cu. in Tulsa, has been promoted so A e  
post  of research ^four> sup~rvisoi, 

Fliiiil, I I ,  F u ~ d  i b  rmw ("o-ow ner of t S i ~  

N here he iieiivec^.-<i t h ~  cununen~emt-ni 
iddre-ib, Me and hi>, wife have J daughter, 
Diane Louis?, tvho will be twi in Aitrii 

C h ( u / ~ s  1 . h  \f!(. Ph.D, "35, is t.onipteting 
ibe ediikig of d 1,500 page hook fin war- 
time work on f i s i un  products w th  Prof. 
Nathan Sna.armrtri <if the [-''ah, oi Chi- 

,'\ cago. 1 he Look, ei~utsi't~i~ig 530 declassi- 
ht'd icqiii i 11 p c i p ~ i ,  is eiititletl Rutfio- 
t heniif'al Kindles: T h y  Fih'ilon Prodiias, 
v\d k pan of !he McCi~w-Hii! National 

A l  I ASSOCIATION OFFIC 



.-i. h f i c h e  k KOV? ' i iHls  N%-srthrop 
Alicraii, as a Rt-acareh Engineer oss their 
Guided MiteiL- project, 

1933 
J. Lasletf: is Associate P r ~ f e q o r  of 

Phvsic? at Iowa State C08~a.e. 
1934 

(&n W o o d w d  and l i t?  wife announce- 
thy birth of a son, Donald, r>n August 24% 
G k n  is; a pet rol~i im engineer with DvGoipr 
aud MacN.-iup,bton in  &did's, ?--id 

3935 
.hinte-, L. ( . ' t i f f i { o .  i'11,D.~ 1:9 a ni~111l~t-r of 

ihe cit~i1iistry ~eacki?ng 9to.S at North '!'~-\:iq 

State College In Den io~ .  
1936 

Bruce L. Hi&, M.S. '37- Ph.D. 99, Is 
Chief of the Cumbuhtion Brancit5 Litenor 
Ballistic Laboratory, in the Ballistic Re- 
search LaSwatorie-; at Abertiwn Proving 
Ground. Md. 

1937 
Dwui Pieman. M.S. '38, PhJ). 'LK).  

it as1 a^ociati- nu-mhpr of t . 1 ~  Sload- 
k c t t e h g  insikn'tt" fos t him Research, 
l ie  I? co-autboi -with i-in%ard 1 ticas. Pro- 
t e m ~  of Orgash, Chw~istry here at, Uil- 
wh. uf a w \ b  book Principlr', d ~ i i i  VIQC-  
tsi-e in Orgwiir i tiem/'qtr'v< 

1938 
Ht:?&rv K. E s , w  haf Leeti a p p i i t d  to 

the \tag of the C h a d w !  ol  C~nniimce oi 
the United States, as high wiy-traniiporta- 
tion 5peciali~i in the. Transportation disc! 

< on1~1tinications Depat i i n ~ n t ,  He ~ $ 3 1  deal 
viiih matters of Lnterstate and !oi,al higli- 
w a y  transports 1 i o f i ,  1i11id3 îli iocltldo 
studies of wansport economics high- 
way plaiiiii~ig, aoI11tio1~s of i:r!.x&-1oadi11s": 
aÃ§ iititi.->1Â¥actbi parking' proble~r~s, and 
,;tiicS'n=-s of local trarssit. 

Unt i l  rec,eÃ§tly he 'was the Saa Frau- 
ciseo resident iftartager for DeLeisw-Cather 
Co., national transport3s.k~ consuhirsg 

Joseph Wt?$t/!t'im.ei', EX. -'38, W a s  Jnar- 
ried last year to Katherine Zeiinsky of 
San Francisco. He is working at the Eagle- 
Lion Studios !I) Hollywood i n  <'Large of 
tiie Editorial Department: i film cutting), 

1939 
/. 1. &.stow has been w o r l d n g f o s  

c r ek i a l  ... . Fetrole'oni hi Wilmington, Calif..? 

since g r a d ~ ~ a t i o ~ ~ ~ ~ ~ ~ ~ e x c e p i .  for three y ~ a r x  
iu the Navy, He is married axid has two 
boys, one 3. and the oilier 7 months old. 

Mi~hae ' l  E. Hiebli writes that lie i~ 
+till at G.E. working un TV antennae 
---curresitiy on the largest ever clesipaecl* 

l i e  ha- ihiee Jtildren: age t\ 4%, and 
214% He i-s OH the sh rfegidarly w-i@s 
amateur radio, cali W3SO. 

Bertram J?u;<A?bÃ§.4 M.S. '41, was mar- 
rit-il in Xpw York OH August 20 to Mary 
1, Maiisen of Plainfi~ld. N,L 

1940 
Aiihiir M. Comptott. jr,,  wa<- marrieil 

oil August 21, in Houston. T e x a s  to Nancy 
l ~ i n i n g  Eidson. He is a mechanics! en- 
ginerr in K:Ã§ba Cii.?, 

1941 
I r u n c i s  M ,  Gfc'enh(7Igh is now working 

ioi Sonthei~t Counties Cits Cci, and F i t i t ~ g  
hi Wliittiec l ie wim-rid to California a 
)ear agu from Peoris, 211.. where he wah 
employed Ly the Caterpillar Tractor Co. 
He has a son Ricliard- now 16 muriihs old. 

19-42 
Wi l l iam R, Turiws.. M.S. '49. has been 

appointed to the Research Department, of 
the Na-val Ordiianrc I .ai~isatorj  in Sihe; 
5prifia. Mil. 

1943 
,St(z?ibv l l m  mile-; thdt .s inc~ ledving 

ilic Na\y in 194.6 he hiis lieen working 
toward a Pli, D. i t )  Chririi+rrv at Johns 
Hoiikii15, (Ie iu- held J ihiS30rit Feiiou- 
s h i p  for tiw piist t i ,<)  yvcirs and  hd'- worked 
tor that  ( o n i p ~ u y  for t l i ~  pa:-! t \ \o summers 
- - c ~ p e ~ h m a l  station am1 celJophtitie re- 
~e- in 'h  resp!.-cti\ely al Wilmingtoii, Del.. 
and Buffalo. h.Y. lie lias a ~011, Mail. 
Raiuioliih. 2V>, and  dnothei child i s  w- 

pe<:te~i hi J anua ry. 

Donald L C~or~,icher.. M.3, "48, now a 
piow+ ~ n ~ i t i f c ~  v iih t h ~  Ste^ias-Rogtq 
Mtimsitic,tur&g Co, " i t  r^hv.cr is engaged 
to Fiao~t-tt Elizabeth MLrk~r,  who "i - . ~ n  
t h ~  I N U ' - ~ ~  staff t i $  ihp T ~ s ~ z   child^'^ 
Hot-pital- 

Phifip E. S- HWA now holds an AEt; 
ljist-tioi.'tonil Fellowship and Is engaged 
in stiicli- 01 j..rotein~ in the laboraioiy 01 
ProL E. ,I CrAiii a t  the Haward Medical 
SchooL 

1944 
/owe.t G.  Ken has accepkd a position 

a+ Meidi~urgifcf d! Lo& &dmos tS'ientifu- 
niLoi iitur'i~s. Ns-v/ Mexieu. 

Phiiqt qfniih, ff'iI/Iartt Oolhngs. and 
Pms} y'i/iie~ itil heditir futlier~' un J u l y  
9. i n  [.ti 8 all  three- w w ;  in thi" %anif 
waiting ~ o o i Ã  at  ) l ie  same hos,piiai i ~ i  Ae 
a m f -  t i m a .  It was a .-.t-eod c l d d  for Phil 
--.> son, Bradfold TToyt. 

Loon Trilling, after working at Inyokern 
horn 1944-46 came back to 'Yet-Si and goi 
his, Ph.D. i n  194.8. He is no\\ instnictor 
here i n  Applied Mc-chariicb, find also do- 
- research iri Hydrodynamics. He was 
married in  3946, is the father of :ui 1.1- 
month-old son, and [Iws in North Holly. 
woof?. 

1945 
George <S', Eudn&v received i l l s  M,S. i n  

Mechanical Engineering Iast June from 
Columbia U~iversi'tv----"another institution 
with an excellent M.E. department." :He 
majored in  Meat-Power and is now as- 

sock-ited with [be Steam IS'-Isioti uf 

Foster Whwler < ,orporation isi New York, 
WaUer F ,  IIi/tner. Ph.D., writes h i  

he has little news and Shea goe5 on to 
add &at he's bees) wsridng: for two years 
at a new job, with tl-ie Boeing Airplane 
Coo; living for a yeas hi a aew home, 
at  Mercer island, 'Washington; and has 
had 3wo daughters since we last heard 
from him--Naacy Louis?, 2.  anii Carol 
ARH. four months aid. 

Roland Hummel. M.S.. wa's married to 
Bea Erie of Pottsvilie, Pa. O B  S e p ~  3. 
He i-. now head of the depaitmeni of civil 
engineering at  MoS-iert, College in Istanbul, 
Turkey, 

Mark M.  Macomber, when we heard 
from him last summer, had just returned 
to die States aboard his LST which was 
undergoing inactivation processing at 
Pugei Sound Naval Shipyard in Bremer 
ton. Wash. As a member of AF Paciric 
Reserve Fleet. Mark had Just fim?'hed par- 
ticipating ir; the largest e'vacuatioi! pioject 
Lv an LST in the China Area. 

'"4ccordhig to official couiii,"' iif wrote. 
'we carried 068 persa-ms. but as  ihev wen- 
debarking after the 43-hour trip from 
Fsifigtao to Shanghai we counted 671 and 
a (log. Of this ~iiinbt-r only one was; an 
knn-rican ; the largeÂ§ percenkage were 
itateless persons--formerly RusMans. 

' 1 I e r ~  were people fleeing from the dd- 
vancing Commumsts, They were leaving 
><-;hind cverys'hhg they held d e a r ~ o r  -so 
we weie led to believe, Unfortunately. the 
diqddceti persons were not so mforsied. 
'itin-* large's! 4iigle item earned was a 
picinit.  One lady was \vrv pat o&t when 
+Sir* was- $old to i t -a~c ;i v . ~  df w ! i ~ i i , \  

6~ehiniJ. 

' t e  worsi pan of the trip was the feet! 
ing. The mfising cornpartinetits aecoxno- 
dated 66 at a time. The Good Book says 
it takes 17 nmuiies to eat, but when you 
add tile roll of a ship; sad pÃ§ in a mob 
of people to fight your way through it 
t a b s  considt-rattly longer. We could squet-zf- 
hi  only tvto aieals .t day for the pas-isengeii, 

"With hi-tier ihdn 1150 women aboard 
. ~ - g i . ~ ~ ~ i t i o n  oi tiit- scs+ WAS aliiio-r in)- 
poAbie. One t-oupIc Mi that. a--.' lung a4 
tht-y both slvpi on ?lie tafik deck, it WJ-. 

autoiiiati'ca!!y iheir bediooi'u - snd wÃˆ^ii<' 

eil ti~eaiselvt-.-i accordingly, despite aboni 
250 waichfiil eyes." 

/o/in Stern received his M.B.A. from 
Stanford i n  1948. then worked as a real 
estate appraiser foi the 'Winter Mortgage 
Co. in Los Ange1e.s for aLooi eight months. 
He is nwv a real &tat? broker with t h t -  

Waltet H. Le im-~ t  Co.. and teaches an  
i-\erti."ig cour~i- In Rva! Estate Priiicipies 
nwl Practices at USJÃ He e j e c t s  to haw 
1h B-S GoritrdctoA License SOUSL He 
was married just year to a Stattfoid gjri, 
and '!-Â expecting an a<.!ditiori hi tSu* famil) 
next March, 

1946 
R i h r d  Aliison Fay-rom, M.S., ami hiis 



, " ? A -  0. G I ~ K ,  I%I.~S., now employel 
hy tlw American Inst i iu~e of Aeroibgical 

THE CONQUEST OF SPACE 

Paintings by Chesley Bonesteil 
Text by Willy l e y  

Research Associate in Astronomy 

The CO;?~I;,PA'/, o/ Space lakes you 
on a superbly illustrated tour of the 
solar system via space ship. Some 
of [he paintings probably look beiicr 
than if they were actual photographs 
of the real thing* 

There ha ie  been other hooks 0;) 
e ,cr ip th 'c  astronomy of [his gco- 
e r a  type. but a l w a y s  bc'forc the 
rocket has been merely a com/pnieni 
literary device for easing !he reader 
f rom one chapter to ?he next. Here 
the approach is much more* realistic. 
The book opens- with a dramatic ac- 
count of the launciiing of a V-2 
from the White Sands Proving 
Grounds, followed by at) elementary 
discussion of the principles of rocket 
flight and planetary motimi i t  ,Â¡;ell 
if'ra!. AJtIiough the authors feel con- 
fident that irit~r-planetary travel wit! 
he realized. they tell the reader 
frankly that he will  have to ~ a i t  a 
uhile until the day arrives. Kuf 
when ynd  if it doe's come, here are 
borne of the sights ive lull see. 

' e r e  i a  so imvh  general interest 
In rocket fii~hk, and the Iiabitahiiity 
of the piaueis, that anyone rumored 
to havea  special knowledge of hese  
siibiects often finds himself the 

Complete Petroleum and Production 
Engineering Service 

Siibs-iirf~cc GcoSogy @ Micropaleontoiogy 
Reservoir Mvchanirs 

Swjndary R~cuvery  and Evaluation 
llegisier~d Engineers 

I e  Laboratory Service 
Gore-Analysis @ PVT @ Fractional Anahpi:- 
FIorent H. BailSy. '27 Reno Engel, Ph.D. '33 
709-711 South Fair Oaks Axeiiiie Sycamore 3-1 156 
Pasadena 2, California Ryan 1-8141 

fields formerly quite i-listinct have 
suddenly been merged. Few astron- 
omers fed  competent to answer 
queries on the intricacies of h igh -  
s p e ~ d  propulsion; and I presume 
that rocket experts f ~ e i  the harw way 
^hen it comes to discufiing hilrface 
conditions on the pianette. The east- 
est way out of such a situation L-) ai- 
ways to refer to some good hook, 
In l i b  event. you could not do better 
than to recommend The Conquest 
ftt opnce" 

The distinguish hi? feature of tills 
k i s  Chesley Bonesteii's ilhistra- 
lions. In  ful l  color, they're real 
'stoppers/' a? [lie magazine editctra 
w o u l d  s2n , Vir. Bonestell's training, 
fir$[ a^ an  architect, and later in the 
ispeciai cainera effect;? department of 
a motion picim'e shsdio. enables him 
to depict a lunar landscape or ,alum 

7 iewed from one of its satellites.. with 
such startling realism that the effect 
is photosraphie. And there ih imag- 
ination, too, hi the peculiar drwm- 
like cpaiiiv that he imparts tq) iriany 
of his Â¥Â¥ic-ene 

T I  informativ*' passages are 
ightened hy 's'iumwnis ai~m-iirig and 
interpstiug iiisioricai anecdotes, 
that the pxposition never becomes 
h u ~ ' i e n ~ i r n ~ ~  Readers way differ 
with the iext (MI certain points that 
arc matters of opinion; thus they 
may ohject that the question of t h ~  
origin of the lunar craters, i s  not 
nearly so vteil settled at, the remarks 
on pages 68 and 69 would imply, 
or [hat the fins on the rockets are too 
big, etc. AIthoitgh these eriticisni~ 
may be valid. ihey arc trivial wheÃ 
cumpared wiili the fine quality of 

R E  i s  no need to expand your footroon's 
to handle that new special tool program. 

WHETHER YOU MEED o single tool, jig, fixture, 

punch- die or rnoid, or complete tooling for mass 

production, you can get it right o n  schedule f rom 

and VERSATILE organization, 

UP TO THE MINUTE IN 
D EQUIPMENT 

A MG % 

Hobvi-i A.  klcintyre, US. '3% 5325 District Bivd, 
LOgan 5-5329 ..os A.ngdes 22. Calif. 



The picture above doesn't begin to 
do justice to our fanciest piece of 
new equipment. 

It was taken aboard the Cascade 
Club, swank kitchen-dining car- 
loixnge, now in 'nightly service on the 
Cascade between Port.lai-id and Sail 
Francisco, But you really have to 
see i t  first hand to appreciate it. 

In railroad parlance, it's a three- 
car articulated unit. All that. means 
is that it is three cars long over all, 
and the dining and lounge sections 
provide an unbroken vista 135 feet 
long. The kitchen adjoins.. 

These C l u b  units are an S.P. exchx- 
give. No other railroad has anything 
like them. Built to our specifications 
by Pu11man Standard Car Mfg. Co., 
the two 'needed for nightly service on 
the Cascades cost $750,000. Together 
with. their sister Lark CIILIG, they 
provide the world" finest. dining- 
lounges-on- wheels all the way from 
Los A11ge1es to Portlancie They can 
make your next overnight trip along 
the Coast a truly memorable one. 

Speaking of i.ho Lark Club, inciders- 
ally, there'll be a telephone aboard 
soon. It, works by radio, while the 
train Is In full Bight. And itwill 
l"iancI1e both i~xco~ning and outgoing 
calls Aside from 1egiti111 at-e business 
and personal calls, we expect it to 
get a heavy play from folks who 
know people with the right name to 

whom they can call a t  odd hours 
tv say, "Mr. Watson, come here, 1 
want youa9' 

Like the desert in the wintertime? 
If you do, chances are you'll like i t  
even better in early season. It isn't 
too soon to be thinking of spots like 
Palm Springs, Phoenix, Tucson and 
the rest of the resort and guest ranch 
cotintry, 

Fc~r one thing, if you go soon, the 
resorts won't be crowded, and the 
weather will be at  its best. Then, 
too, lots of places have special re- 
d rates for Indian Summer 
vacationers?. 

And remember, in making your 
plans. Southern Pacific has the only 
main h e  trains direct Palm 
Springs, Phoenix and Tucson. We 
know our way around that country 
pretty well, and have a couple of 
generously illustrated folders to 
r e  t e of e m  is entitled sim- 
ply "Palm Springs," and the other 
is "Your Vacation in Arizona and 
the Southwest." 

If you'd like one or both to help 
plan your tript just maii a card to 
Mr, Geo. B, Hansonf 610 South 
Maill* Room 406, Los AngeIes 14. 
He'll send them. to you right away- 

The world's longest ski lift (800 
feet long, 2000-foot lift) is almost 
finished at Sq.na.w Valley7 not far 
from Truckee on our Over1and 
Route. Opens next month. 

the book as a whole, 
Perhsps the biggest quehtion iefi 

unanswered is hova the Viking Press 
managed to put a book on the market 
conkaininp; 16 illustrations in full 
color for on5y $3.95. 

Little, Brown & Co., Boston 
404 pp. $3.00 

Live With Iighfnins, is science 
fiction in the purest sense of that 
battered term. i t  doesn't involve any 
space ships or men from other 
worlds; it's a sober. earnest account 
of the making of a modern physicist. 

Erik Gorin. at 21, gets an appoint- 
ment as  an assistant in the physics 
department at Columbia University, 
' T h a t  makes you want to be a 
physicist?'' the head of the depart- 
ment ask3 him. 

' I t  jusi never occured io  me to 
n of anything else." Erik answers. 
f I ! ,  what else is there?" 

i the course of the book, which 
covers the nexi 15 years of Erik 
Gorinos life. he finds ossi wliy he gave 
t a t  answer, and why- -for him---it 
was the right one. 

After a couple of yest's o f  teach- 
ing a t  a midwesteni university. Gorin 
gets a bellyful! of faculty politics 
and turns to industrial research. 
There isn't  murh satisfaction in it, 
but there's money, and Erik i s  a 
family man by now. When he m'es 
to move in on the big money his 
work entitles him to, however, lie 
is Ã§eatJ outwitled by the business 
men who arp old hands a!. this game. 

After a wartime bitch as Lo& Ala- 
nioa Erik i s  about to accept a top 
job in the atomic energy setup in 
Washington when he discovers what 
the politicians are doing to exploit 
atomic power, Finally he heads back 
to pure research at Columbia, 

Surprisingly, Live With Lightning 
i a selection of  the Literary Guild. 
1 make? very few concessions $0 

popular taste. The only flashy thing 
a t i s  its title. Above all, it 
is an honest book-with some of 
the dullness and doggedness thai 
often accompany honesty. Erik Gorin 
i s n ' t  win a Nobel prize or invent 
the atomic bomb. He's no hero. He's 
not even a colorful individual. He5,- 
the kind of man, a d  this is the kind 
of book, a physicist couldn't sneer 
at. In a sense, that's a high compli- 
ment. 

-- -E.n.  






