


EXT time you cur ten or twenry or 
fifcv milt's off a weekend trip home 

by taking the  short way over a bridge- 
give a thought to the days when the 
bridge wasn't there, when people had to 
take the long way around. 

Right then would be a good time to 
make your wish. , . a wish t h a t  you will 
soon be abic to  put your engineering 
knowledge to work in helping to plan and 
build the  things th:it ni;~ke America great. 

, . 
I h e  steel kdusu-y offers hundreds of 

posMS)iiirie~ in this direction. From the pays particular attention in its educa- 
mining of raw ore to the fabrication of tional program to the development of 
the finished product, steelmaking is di- college graduates arid other technically- 
rected by technically-trained men. Spe- trained men. 'this program has as funda- 
cialists in every phase of engineering ment;tl ohjtx'tives providing employees - .  
play a viral role in the many and varied a sound foundation for advancement and 
steps in making steel. Thousands of assuring them opportunityformaximum 
other engineers supervise the transfor- personal development. 
mation of finished steel into structures The training program in United States 
like this mighty bridge. Steel h:is become the  "bridge" to success- 

U t e  States Steel recognizes the fill careers for hundreds of capable 
need for carefully-trained specialists and young men. 
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On the cover this month is Caltech'? In This issue 
entry in the 1950 Rose Parade. It's 

1 

tlu' first time the Instihitc has been 
Letters represented in the Tournament of Roseb 

2 

in the 61 years of the festival's ex- 
istenre. The Caltech float, a colorful Books 3 
representation of the Palomar teipsrope, 
was a stwi~nt-sponsored project - not Research at the Institute . 5 
only a highly successful one, hut a Research highlights from the Annual +&port 
back-breaking one besides. Thp story of ihe Institute. J948 - 1949 
o f  thp building of the iioat is on 
page 16. When Milikan Came to Cahecb . . 10 

An extract from the /orthromins; 
a in Progress Autobiography of Robert A. MilIik(~~z'' 

The Annual Report of the Institute 
for 1948-49 is being released this The Reaver 15 
month. On page 5 you will find some 
of the highligltts of the report, nn Some N o m  mi Student Life 

research in progress m d  progres-s-i in hy Jim Hendrickson ''50 
r w a r e h  in 1948-19-19. 

The Month at Caltech . , 16 
MiHikan Autobiography 

Alumni News . 18 
On Mar<-h 20, Prentice-Hail will 

publish the long-awaited Autobiography 
of Robert A. MllHkm. On page 10 of Personals . 20 
this issue E & S is privileged to bring 
you a short extract from tlie book, Science in the News 24 
rwering Dr. Millikan'-- early years a t  
the institute. 

In ou r  February issue we hope to be 
able to urn another short section from 
the b-oak. 

In Marrh you can get the hook for 
yourself. and--after this advanc~  took- 
we're  ire you'll want to. 
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tion on the morphological method. Metachc~ncstq-. as ticiined by Dr. tin: prodw-tioil of power, or m r ~  
here are some further references: Zwicky, is "'the science of those re- specifically for the generation of 

actions which involve initial meta- propulsive power. 
F. Zwicky, Morphology and Nomenclature excited states of matter.'* 1. The excited particIra may be 
of Jet Engines, Aeronautic(zl Engineering Says Dr. Zwickv7 in fuller ex- used wherever they are found naiur- 
Rez>iew. h c  1947: Tile Morphological planation : ail?. for instanre in the upper at- 
Method of Analysis and Constnaction. e search for ever hieher con- mosphere am{ in interstellar space. 

, 7  t . ' oa ia i~ t 'Aa~rmwy Vuliinie. I i i ~ ~ s r i e n r e  centralions of energy 1 hih inyulves $be of ihe 
Ptlblisherh. 1948: Morr~hojogicai Aitrono- the idea is proposed to attempt ihp irirky i ~ u l i l c i n  of artiiiriailt de- 
Y f l l f ie ' l 'a fa f~-  Val. 689 845 (19481: stabilization in hulk and the q k i -  ~xcilin,,; the particles and of Iran.-- 
Morphology of Aerial P r o ~ ~ ~ l s i o ~ ~ ,  HtdwH- tfitioit in uwcrust.-opU- quo!ttiiH", oi' jt-rring [lie eitergy gained iuio pro- 
<-a Physica Irta, 21. 399 ( 1948). rnc/(~.s/abIe high criers,? ~ a k s  of puhive ijiot\er. for instance to drive 

mcitter. It is for instance of vital a n.iL^~ile. 
E & S has a limited number of Importance to make available propel- 2. The excited particles may be 

reprinth of these articles on hand if lants of high energy density in order colk'cied and stabilized in  hulk into 
anyone is unable to come by them to operate long distance rockets, a metachemica1 liropeI!an~ of macro- 
himself . Generally speaking both high energy .-copic clensiiy- and energy hagher 

per unit mass and per unit volume than that which is rharac~eristic for 
are important. The best ordinary chemical propellant:?, The most oh- 

Metachemistry chemical propellants pack of ihe 'uom approach to the sfal~ilixation 
order of 1 to 10 Kilocalories per of meiache~nical p r o p e l l a n t s  is 

SIRS: That w* a fine a r t i c l~  of Dr. cubic centimeter or per "rani respec- ?hrou$~i the Ã§a of verv low temper- 
Zwicky's in your November issue but I tively. There exist. however, mela- altsret;, 
certainly could have wished for a fuller stable states of atoms and moiecuies in addition to the lnq~ort~mce of 
explanation of "metach~niistry" ( page 13). of t w g  lifetime whose energy lies j'netachemistry for propulsion, ihere 
Is this something I should know all about'! in the range from 10 to 100 Kilo- exist intimate r e  l a t i o n s  between' 
is it a iww science? Or is it  just some- caloric+ per gram, or even hieher, me~achemistry and $he problem of 
thing likf- inetaphysit,q? The excited metasiable states of directly e v l o i t i n ~  the radiation 

T. i. Kelly '17 atoms, ions and molecules can in from the sun as w e l l  as the p r o l > i e ~ ~  
New York City principle lie used in two way:* for of .storing enerffv for varying period,;?. 

warp, He then takes n p  in consider- atojiiiic-LomL-ran~yin~ planes may he 
able detail [lie technical develop- a high}! expensive business if the 
merit,;? which occurred cbrine: World defending country is a i m  and wel! 

Simon and Schuster, New York, F a r  II as they affected the war on prepared. Dr. B-~sh  is obviously 
273 pp. $3.50 land. i f  the air. and on and under skeptical of [lie t h t ~ i s  that the next 

Reb~icwed by Lee A.  IIuBridge the sea. These chapters are most war can he decided overnight solely 
President, California /rist//ute iiiuminating fo r  they discuss not by the opcra~ion of s. huge iieet of 

of Technolog) [he technical details of various new aloni-bo,-:ih-carrs ipigplanes. The jct 
weapons such as proximity fuses. plane a n d  the guided missile oiler 

This is a most important book. radar, rockets and the reat. but promise of formidable' defenses 
It is also both a faschsathg and their impact on the n a t u r e  of war agahs;-.! fleets of strategh' l)uiuLer.-' 

, I  

thought-provoking one. It is at times Useli' and how new iechniqiw;-. \\\U i hough there ma) be Ã§ specific 
jarring, at times reassuring It is affect future warfare. defeiise a > ; ' a i ~ ~ ~  the atomic homb 
never dill!. He demotes l\\o special cis.cs.pter;-; itseIL thew are pottwiially poherfut 

The subject matter covers a field to an analysis of ffiuded fnistiies and defeuses agahisi the planes that must 
which no one h i  Dr. Bush could atomic homhs a n d  their eil'ect on e a r n  them. 
treat in so authoritative a manner, future warfare. In vie\\ of the ex- Risk $he heart of Dr. Bush's hook 
As the au~hor  states it, "This book travagant daims d i i ch  have been is not hi< discussion of the lec!~" 
is about science and M a r  and dem- made for the future potentialities niqueb of warfare. ??athcr it  ties in  
ocracy and their inter-relations.'* of these weapons, and In view of the the chapters where he contrast;' the 

, Bush is not attempting in this equally extravagant atteinpts to dis- way.s in which these techsG(jues can 
Look to write a history of the (Mice miss them as unimportant. Dr. Bush's he dc-\eloped kind used by a demo- 
of Scientific Research and Develop- careful analysis is a contrihtfo.ii of chratka nation a? compared with their 
merit. which he headed during World surpasshfiimpoi-tance. As might be deveioprncni a d  Ã§,- 1)y a dictalor- 
V&r SL Rather he seeks first to expected, this analysis reveals [hat -hip. liere lie presents a conviiiciug 
analyze the impact of the develop- extravagant claims o n  either side are cane for  ih -1  the:i?;? thai free men in 
ments in science and technology on likely SO be false, and thai the tn-ith a d c m o c r a c ~  are iÃ a far better 
the weapons and techniques of lies along a middle road. The atomic posilion $0 t ive lop  and perferi t l ~ ;  
modern war. For ibis purpose he bomb is a weapon of cieva'-taiing techniques and inst~un'senialities' uf 

riefiy the techniques of power. But the wiping out of a war and to achieve the industrial 
a r  I and the developments highh incbs~riaiized comnry bv pouer needed to tiin a war than men 

which occurred hetween the two .seiuiins d o z e n -  o r  h u n d r e d s  of  ~ ~ i - n h c  freedom 1q suppressed under 
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a dictatorship. Dr. Bush recognizes, 
however, that the strength of a de- 
mocracy will remain great. only if 
due tention is given to preserving 

clear and decisive sufges- 
s to how the strength of de- 

mocracy can best be preserved are 
in refreshingcontrast to much of 
the partisan political bickering$ to 

Happy New Year? which we are being exposed during 
these difficult days. 

and New Year's resolutions made and can ride the improved Sunset Lim- It would be an injustice to Dr. 
broken in most quarters, about all ited to the Crescent City. It will be a Bush to attempt to summarize his 
t remains is that recurring qixes- few months yet before it will be the arguments or even his maim thesis 
0 of h a t  do h s f  0 new, $15,000,000-dollar streamliner in such a brief review, but 1 he re- 
the rest of the winter. we've been telling You abut .  But in viewer can say with assurance that 

Happily, we have the answer. Go the  antime me it's still the best way the ihou&tful reader will find 
to New Orleans. to visit the Old South. It's all Diesel- pleasure and stimulation in follow- 

~ o w e r e d , a n d m a k e s t h e r m k 4 7  ing through Dr. Bush's argunients 
a? ~ M J X ~  eastbound, 46% hours west- and analyses for himself. 
uld be lure bound- Choice of all types of Pull- It should be emphasized in con- 

enough. There's Gulf shrimp which and reserved seat reclining 
&&CHI h t  t& & ^a a b o d  ̂it^ 

is beyond comparison. Or oysters- chair cars- We know for sureÂ pn^;iy for scientists or about 
on the half shell. Rockefeller, fried, but we thi* the dining car personnel scientists, Scienlists no doubt, 
or as you like them. There's pom- in New Orkans d & r n m l  i m m w  

@ pano- And red snapper. And singu- Anyway 9 the food is scrumptious- t is  a book for every American 
larly succulent crab. You name it- citizen who is interested in the 
they've got it. Louisiana seelms a little distant to future welfare ax~d s e m r i ~ y  of his 

The restaurateurs there have a Springs g&hem An- W U D W ~ .  a i r  for the At the dropÃ£ Ã‘ alternative. you can 
of a suggestion in come more flaming shuck t oldrums in eighty- dishes than you can count -every- pius-de ne. Fast schedules ITY EST: thing from cherries jubilee to a on Golden State with KO SCIENCE 
brandy hot-foot &Iai' " conve~Gent Los Angeles connections7 by J , i a 1 ey ' ho t e l .  Simultaneously, singing put you almost within commuting waiters serenade you with a chorus distance anywhere in the west. H e n r y  Schumcm, N.Y,, 246 pp., $3 
of "La Madelon.', Reviewed by Norman II. Hoi-otvitz (Anti-inflation note: In the heart Associate Professor of Biology of the French Quarter is a wonder- octohr we put our foot in it 
fu& o~en-all-nightmarketwhere You by announcing that the ski lift at  It frequently happens that the 
can buy three piping hot9 freshly Squaw VaUey in the High Sierra was findings of science maw. in to con- 
sugared doughnuts and a cup ' s  longest." We soon found flict with accepted views. Indeed, 
Orleans9 farnouscoffee, all for out, though, that you don't get to this is an inevitable consequence of 

be p t by claiming the title, scientific inquiry, since it is the 
Anguished cries of "Foul!" from Ore- function of science to correct and 

the story- gon and Colorado sent us scurrying deepen our understanding of things. 
Next month is the big month of the for our bifocals and another look at Unfortunately, it is always painful 
year in New Orleans. The "greatest the record. What we should have and difficult to abandon the convic- 
free show on earth" gets under way said was "largest," not "longest"- tions of a lifetime. perhaps even to 
on February 14 with parades, and or maybe skipped the superlatives deny the evidence of one's senses. 
there is no let-up through Tuesday, altogether and simply said that it9sa in favor of new and strange ideas. 
February 21-Mardi Gras day this mighty fine spot for winter sports. It may even be difficult to tolerate 
year. Anyway, to each of you who has a such ideas in others. Nevertheless. 

If you'd like to get in on the fes- longer ski lift, herewith our humble this is what we are required to do 
tivities, ask your nearest S.PÃ agent apologies. if we are to enjoy the benefits which 
about it. There'll be a special tour (In passing, however, we might science alone can br ing The free 
train leaving San Francisco and Los lay claim, to the worlcTs longest, expression of ideas is essential for 
AngelesFebruary 15, withratesfrom most luxurious, least expensive ski science, and Society adopts 
$ 2  to $375 (from LW Angeles), lift at that. We have a slick new San an authoritarian attitude, that is to 
including a private grandstand view Francisco- l o r  car service on say, wherever it in effect demands 
of Mardi Gras parades, plus a flock the Overland. It serves Truckee and unanimity of opinion, the pursuit 
of extra side-trips, parties and enter- the High Sierra ski country and it's of science becomes impossible. 
tainment going and coming* - m a d e  for winter sports fans- The genetic3 controversy in the 

If you don't get in on this one, you Only $7.50 one way, $13.50 round- USSR is the mosi rcci3n episode iIj 
might as well give yourself up-for trip, plus tax. That's less than Sf a. (he long conliict with authoritarian- 
Lent, anyway. mile on the roundtrip.) ism which has marked the rise of 

science. It so happens that the find- 
ings of genetics have come into 
o s i t i o n  to certain keneta of the 

@ CONTINUED ON PAGE 22  
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IN HIS ANNUAL REPORT for the year 1948-i949, which 
is ix-ing released this month, President DuBi-idge 

remarks that "this year has been one of normal steady 
progress without either spectacular new (i~veiopment!- 
or difficult crises."' 

ever~heless .  the reports from the chaiimen of the 
various divisions on research conducted during: the year. 
make some of this normal steady progress seem pretty 
spectacular after all.  

Though it is obviously Impossible lo make even a 
curaory listing of ail the research projects which were 
unclerway at the institute last year. it is at least pertinent 
to noie a few of the more impressive accomplishments 
of each tiivision during the year. 

Here. then, in the following pages, are some of the 
highlights from the reports of the divisions on research 
in progress-and progress in research-at the Institute 
hi 1948-1949. 

@ A Divssi~x O K  BIOLOGY might seem to be the least 
promising of all  places in which to learn about inclbs- 
trial air poilntarits. But the biologist has been forced 
to develop methods by which minute amounts of various 
chemical substances can be studied. Vitamins.. hormones 
and other hioiogically active snIxstance?i uften produce 

esearch highlights from the Annual 

eport of the institute! 19 

significant, changes in living things in amounts as low 
as one millionth of an ounce per individual per day. 
rhe  result h a  been the development of laboratories of 
microanalysis In ivhich routine analyses are made with 
incredibly small quantities of material* 

The Institute has in its Biology Division such a 
laboratory---.under the supervision of Professor A, J. 
aagen-Smit ,  i t  was therefore not really renisrk3ble 
at all that the Los Angeles Couuiy Air Pollution Con- 
trol District should t m  to him for assistance in de- 
termining just what are the dangerous and annoying 
eye-irritanis in local smog. In an amazingly short lime 
Professor Haagen-Smit tracked down the offending sub- 
stances and idenlified them as organic peroxides-- 
carbon-containing compounds related to the familiar 
hydrogen peroxide of the corner drug .Â¥store These are 
known products of the burning of hydrocarbons. While 
t bioiogy laboratories are not designed to do such 
purely public service work  the Divisio~j i s  proud to 
contribute io public we! fare when its facilities are neces- 
sary because of uniqueness arid when the problem is 
in ohvio'ua and urgent need of solution. 

; / I  enli'call? Induced Gene Mu fations 

in  1865 [he Austrian monk Gregor Mendel postulated 
the existence of units of inheritance that we now know 
as genes. After lying dormant for 35 years his theory 
was revived and developed with swat  vigor in both 
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Europe ami Amen'i"';~, After t h ~  rtsclii^f-wvcry, it was soou 
learned that genes are nudahir. that is, that they sud- 
denly become permanently modified so as to modify 
the character of tile inclividuais of a plant or animal 
species that inherit the changed gene from its parents. 
Rut for man? years-nutil 1926 in fact-it' was thought 
that gene miitatioijs \*PLY just accidents, beyond the 
control of man. 

In 1926. Professor Herman J. Muller. [hen of the 
University of Texas and a f o n w r  student of Thomas 
IIunt Morgan; made kc- important discovery that X-rays 
could increase tbc frequency of gene mutations a hundred 
f or  more. At once a new field of investigaticm was 
opent~L How do X-rays procIut:e this effect '2 What OI-1x1- 
high euprgy radiation s i i i  act similarly-? Can nuitaiions 
be produced h> cheniical treatments? Advances at first 
seemed rapid and spectacular. The so-called '"direct 
h h\ yothesis of radiadou-induced gene mutations was 
proposed and appeared to he supported by many ex- 
perimenta! facis. ? i  postulates that a:? a result of absorp- 
tion of ei'icrg in 8 gene a direct chemical modification 
is produced. 

ithin the past few years the powhig doubts as to 
 he con-ecinm of i l i ~  dirwt hi[ theory %ere strengthened wn chirman 4 [h, ~ h f ~ ~  ni i ,S~OII  
\*hen Stone, Wyss and Haah of the Iiniversi~y of Texas 
foul14 that certain type> of mutations are induced in 
bacteria if  a culture medium in which they art- grown axsly highly tjcsirahle t i ,  push !lie work 
it. irradiated n i l h  utlraviolet prior tu adding the bacteria Mr. Dickey (,now Doctor Dickev) was awarded a Novca 
to the medium. For several reason5 peroxide formatif~i~: Fellowship by [he Division of Chemistry with the under- 
was ,si~pected as 21 factor in this mutation production. $tanding a part of his time would be devoted to 

At this point in the "tory t w o  graduate students at studies on the mechanisms by which chemical mutagen? 
[he Insiiiiite entered. They were Frank H. Dickey and produce kheir effects on genes. Technical and 
George Clelanci, both at the time candidate? for the laboratory facilities for &is work are currently being 
Ph.D. degree with majors in organic chemistry and supplied in Kerckhoff Laboratories hv the Biology 
m i n o ~ s  i n  genetics. During the war Mr, Dickey worked Division. 
with organic pen'xides and berame an authority on Dickey's peroxide theory of gene-mutation may well 
tliem, On theoretical grounds he believed that induced prove to be an nutstanding example of p m p e s s  in 
m t a i i o n s  in general - - -those produced by direct irradi- standing l ivhg  systems through collaboration of diernis- 
3tiou.t of ~ b ?  organism, those resulting ITOIII irradiated and bioIoOT. ~t is certainly an example of how the 
medium, a? \%ell a s   tho^ resulting from mustard gases on an important biological problem can he 
----could be [lie ~ . i i i l l  of  organic peroxides as niukagenic assisjcd liv collaboration such as is eiicouraged hy $he 
iniermediaries. Joilit Chemistry-BioIogy research program at the Insti- 

As p ' a d ~ a t c  btudents. Dickey and Cleland carried tiire+ 
(nit a wries of experimental test3 of the Dickey peroxide 
theory, The I-esults were so promising lhat it was ohvi- f ' l f i f - 5  ~ t ~ ~ r c h  

Viruses are important to man because ihey produce 
many serious diseases i n  him and in the plants and 
animals on which he depends directly or indirectly. 'Out 
the fact that many viruses produce diseases of direct 
significance in man's existence is not the only reason 
for learning about them. They represent the simplest 
systems known to possess the properties of self-multi- 
plicatioil and mutations, izvo fundaiiientally sigmficarit 
characteristics of ati things that Jive, Like genes. the 
units of self-multiplication and mutation of higher 
plant.? and animals- viruses are composed of giant 
nucleoprotein molecules. 

t the Institute two viruseh are being studied, lohacco 
mosaic virus, which is the first virus to be isolated in 
pure crystalline form ( b y  WeridcH Stanley in 19.37) : 
and a virus  thai attacks and kills the colon-bacillus. 
The latter is known a s  a bacteriophage or bacterial 
virus, 

Several plienomena of significance in bacterial 
virology are rurs~mtij  being investigated at the Insti- 
lute awl elsewhere. One of these is the production of 
recombination typc3b \\lien two related viruses infect 
a single bacterial cell. This ha:s been extensively studied 
by Doctor A.. Do Hershey who spent the first half of 

L i n n s  Paulivg. CY/zuii-man of die Division of C h e m i s ~ y  91'8 at the institute. It is found that permanent 
and Chemical Ens,ineeri~zg recomlwiation i y p ~  are found in definite proportions; 
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indicating that the bacterial virus contains units like 
the genes of higher plants and animals and that there 
is some recornbination mechanism, possibly involving 
a primitive form of sexual reproduction. A similar 
conclusion is reached by Dr. S. E. Luria of Indiana 
University who finds Aat viruses inactivated with ultra- 
violet radiation may he reactivated if two or more 
viruses, each inactive if adsorbed singly by a bacterium, 
simultaneously infect a single bacterial cell* 

Dr. Albert Kelner of the Long Island Biological 
Association Laboratory at Cold Spring Harbor, Long 
Island. New York. discovered during the past year that 
certain bacterial spores inactivated with ultraviolet radi- 
ation can be reactivated with visible light. This re- 
markable finding was very soon extended to bacterial 
viruses by Doctor Renato Dulbecco of Indiana Vni- 
versify, and to Neurospora asexual spores by Mr. Albert 
Siege], a graduate student at the Institute. Doctor D L ~ -  
becco will continue his studies of photoreactivation of 
bacterial viruses clurirsg the academic year 1949-50 in 
the laboratories of Professor Delbriick. Such studies 
may well provide entirely new clue:' as lo how living 
systems are constructed and how they operate. 

SPECIAL MENTION may be made of two discoveries. 
the discovery of a method of manufacture of specific 
adsorbents, and the discovery that a certain disease is 
a disease of a molecule, the hemoglobin molecule, rather 
than a cellular disease. 

Frank H. Dickey, DuPont Felio-w in Chemistry, who 
received his Ph.D. degree in June 1949. made an h- 
portant: contribution to t h e  general technique of chro- 
matographic analysis when he discovered a way of 
preparing specific adsorbents to order. The technique of 
chromatoerapllic analysis, in which. Professor Laszlo 
Zechrneister is a leading authority, is very useful for 
h e  separation of substances from complex mixtures. 
It is especially useful in the investigation of natural 
products. 

In applying this technique a substance such as silica 
gel is packed into a glass tube and a solution of the 
mixture to he separated Is poured over the column of 
adsorbent and then developed by the passage of ad- 
ditional solvent through the column. The different sub- 
stances in the mixture are absorbed with different 
strengths to the silica gel. and accordingly move (town 
the column at different rates. 

A difficuky in applying this technique is that it is 
not always possible to find an adsorbent that has the 
power of hoiding the substance in which one is inter- 
erted more strongly than other substances. Dr. Dickey 
found that by preparing silica gel in the presence of 
a particular substance, and titen afterward removing tlw 
iiibstance by treatment with a solvent, the silica gel 
made in this way lias a special power of attractinuthat 
particular substance, and can accordingly be aged to 
separate that substance from others. He found that i t  
was possible to increase the power of adsorption of 
.silica pi made in this special way for a particular 
substance hy as much as 20-fold by the applicatioi'! 
of this technique. It is likely that this discovery will 
lead to many important advances. 

r i n g  the past three years Dr. Harvey Itano. a~ 
present I .  S. Public Health Service Fellow hi Chemistry 
and formerly American Chemical Society Fellow, has 
been studying the d isea~e sickle-cell anemia, in col- 

laboration v^ ilh Professor Lhiu5 Pau i ing. This  disease 
is rei-iponsible for about 10.000 deaths each year. and 
no satisfactory tlierapeutic treatment is at present avail- 
able. 

During the past year Dr. Itano and Dr. S. JL  Singer 
< I".  S. Public Health Service Fellow I discovered that the 
hemoglobin contained in the red ccils of patients will's this 
disease is different from ordinary human hemoglobin. 
in respect to its chemical composition and its electrical 
charge. It seems to be this difference in the nature of the 
hemoglobin molecule (which is determined hy geuetic 
factors) that is responsible for the symptoms of the 
disease. This is ihe first time that am' adult human 
hemoglobin didcrent from [he normal heinogiohin has 
heen found. The im estimation of sickle-cell anemia 
hemoglobin is being coittimied. in the hope that infor- 
mation may be obtained which cau be iised in developing 
a therapeutic treatment of the disease. 

IN RESEARCH, the principal inrrease in cfTort has 
been the study of the response of b ~ i l d k g  sirnctiires 
to earthquakes. This work has  In:cu implemented by 
a contract: with the O&R of Naval Rehear& for a syste- 
made analysis of seismogram3 obtained on a nationwide 
basis by [he V. S. Coast & Geodetic Survey. The response 
of arbitrary building structures to these earthquakes 
i s  to be analyzed with the  institute*^ Analog Computer. 
This work is the first large-scale sysicmaiic study of 
i s  type, 

Mechanical Engineering 

RESEARCH n rapid loading of materials is continu- 
ing under sponsorship of the Office of Maval Kesearcli. 
The bii ial  project for study of the axial flow corn- 
pressor. which has been under way for hvo years, as 
an ONR contract, has led to a final report and the 
work is to be contimseri under conts'aet extension &rough 
1950. 

Civil funi Mechanical Enghieerins and ~eronautics 
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Hydrodynamics 

@ 1\ T H  K ~ - ~ ' D K O D V > A M ~ C S  I, I B O R V F O R ~  fundamental 
work in cavitation has been of primary interest in lhf' 
water tunnel and in particular in studies of robatin": 
channels, This {alter work is producing results of 
fundamental significanc'c to deisigncbrs t^i" centrifugai 
tm-bkcs and pumps. 

The oiudies at the Ayusa Jaboratory on the Guam 
Harbor model have been co~npiei:e(jL and this program 
has bwÃ extended to iriciiuie fundamental studies of 
arbitrary shapes and inlets to establish design wiferia 
for harbor work:-., 

The Soil Conservatjos: Laboratory, which has heeu 
inactive during the past Fear. will provide facilities; 
for work ou a new cuntraci wi th  the Office of ^la\ai 
e s e a r c h  on the genera! subject of fluid transport, of 
particdalc matter, 

Applied Mechanics 

@ UMLSER AS ARIVH K Y G ~ E E R  CORPS coittrart funcia- 
mental studies have been in progress 431s soil rompac- 
lion by vibration. 'VieihocL have been rievelopcd for 
measm'eaient of static and dynamic physical properties 
of aeolotropie granular media, Concurrent theoretical 
work ot) su rh  rteolotropic media hat, materially acl- 
lanced ih r  analyiit-at approach to flip soil cornpartion 
probien'i and  is about go be correlated with the ex- 
pedriiental data. 

heore / icu l  Fluid Ma' /n /n i~~ . s - -  The finuiamei ital is)- 
\ o:-.tigation of  the nialhematica! foundations of viscous 
compresfiihle f t o ~ v  ( spon-iored h j  the Office of ,\ava! 
e s e a r c h  ) continue3 as one of the nwbt siiguijiicaiit of the 
department';? aviivities, 

Chester Stock. Cha?'r?r/ar: of the Division of ihe 
Geological Sciences 
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E/ast/c?'/y. Mechanics of Solids, and Structures--A 
1ropa.m of fundamental research on the anah1si.s 
problems of thin, swept- aircraft wings, sponsored by 
the Air Force, is beirsgcontinued. An experimental 
investigation of a promisinginew type of metal sand- 
vvich construction was carried out under contract with 
ihe Bureau of Aeronautics. And research programs 
were continued on the fatigue properties of aircraft ma- 
terials, loads in aircraft landinggcars, and on the plas- 
ticity of aluminum alloys. 

@ THE SHIFT I N  EMPHASrS from applied research and 
development work lo basic engineering research contin- 
ued steadily through the year. An example of an out- 
standing practical application toward which the Jet 
Propulsion L a b o r a ~ o r ~  has contributed is the Bumper- 
WAC. a two-stage vehicle Â¥whic attained 250 miles 
altitude when fired at White Sands Proving Grounds, 
Sew Mexico. The research program for 1948-1949 has 
covered : 

PropelI~~t~ts-The pliysical properties and performance 
of both solid and liquid propellants. its well as the 
kinetic;-; of their combustion, have been studied. For 
example. l iquid hydrogen and liquid oxygen have been 
operated In a regeneratively cooled rocket for the first 
hme, 

Materials -The study of porous metals for "sweat 
cooling" has been. continued to the point where large- 
scale fabrication for specific applications can he under- 
taken. And the im estimation of refractory oxides suitable 
for rocket liners has been extended to some of the ni- 
trates. for which suitable methods of pressing and sin- 
terms are heinusought. A i w v  program of considerable 
promise is the study of titanium and its compounds as 
tiructural materials. 

Cotri/?z/,stion Several large-scale phenomenological 
studies of combustion in burners have been completed 
r i g  the year. These studies have led LO an imder- 
standing: of the practical, empirical limitations that thr 
combustion process imposes on flameholders, bjectorh 
and ramjets. 

Heat Transfer --  Progress has been made in under- 
standing the process of cooling by a hotling fluid at high 
heat flux densities. Bubble growth and collapse have been 
photographed with a very high-speed camera using a 
Ken- cell shutter. 

Fluid Dynamics - In the field of hydraulics, studies 
have been made of [he pressure losses in helical coils 
and of the phenomena of jet atomization into low-pres- 
>lire chambers. 

@ Dl K I N G  T H E  Y E A R  C. F. Richter began a study of the 
seismograms of the Desert Hot Springs earthquake (near 
Palm S p r i n g )  of December 4. 1948. Shortly after the 
earthquake instruments were instailed at Desert Hot 
Springs to obtain records from two points situated close 
to the epicenters; which, in addition to records from 
eight permanent stations, promise ko supply imporiani 
data on the location of the aftershocks, as well as on 
the change iu position of epicenter and depth of these 
shocks with time. 

The work on rock creep by Dr. H u p  Benioff. which 
beean as an  attempt to delemine the origin of after- 
shocks, has been expanded considerably during the year. 
With regard to aftershocks, i n s  results appear to show 
that these are, in fact, produced by elastic afterworking 
of the fault rocks. 
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An extract from t h e  forthcornin 

"Autobiography of 

tution, with practically no endowment, with but three 
permanent buildings on the campus: ( I )  Throop Halt, 
a good large engineering and administration building 
costing in 1910 some $170,000; ( 2 )  the first, wing of 
the Gates Chemical Laboratory built in 1916 under Dr. 

- / - i / " t~  servi'ns, us r i ce-cha i rman of {he National Re- Noyes* direction a t  a cost of $70.000; and (3 )  Culbert- 
search Council in ll'ash.iu@n d l ~ r i n g  World War 1, son Assembly Hall, holding 500 persons, built in 3.921; 
Robert A .  ;1-1/IIf/i~!! returned to his post as Professor of hut the president of its board, Mr. Fleming, was tre- 
Physics at (he University of Chicago in the lust days of mendously interested in the institute's development and 
1919 wi th  s o w  very  definite ideas (is to the needs of the each year he made up its deficit from his personal for- 
United Stairs fa tfit1 field of the physical s c i ~ n c e s .  f i e  tune. The hs t i~u te  was ideally located in the most 
most definile of these was the necessity for es/ahlishin^, rapidly growing area in the United States, an area that 
research i r~ , s / i /~ / / e s  in physics and chemisfry  in (it I f ~ ~ q f  had terrific need for science and its applications bnt 
fmif (f iio:eii. iiitkcr.~itif:s trell dis~ihti ted ~ r e r  the with no possibility of satisfying that need save as Lhe 
cuuiitrj , 7'fiungA Ac n a t w  a& ~ x p r r i r d  fhc  i h l i ? ~ m i t y  California Insiitute of Technolosy could qualify tor 
of Chicago fo he the  locution of one v[ these instifufes, buch a role. 
he failed to set immediate suppirt there, for the idea i s  area had already pioneered in developing- the 
of an a w m m t r d  s t 4  and jacilities for  the physics world"? first 220.000-volt electrical transmission line. 
(s/td chemistry dcpc~r/nze~//s.  It had here the Mt. Wilson O b ~ e r v a t ~ r y ,  already more 

famous scientifically than anything else in the West. 
in 1921 the health of Dr. Scherer. President This, with the Huntington Library less than a mi1c away, 
. T.. broke down, and my Pasadena friends, and the California Institute of Technology-if the 

Georp Hale, Arthur Noyes, Henry HoMnson. Dr. Nor- latter could hut become outstanding primariSv in physics 
man Brid", and C. I. T. Trustees Arthur Fleming, and chemistry, the basis of al! engineerin? and of all 
Hanv Chandler. Ccorge Patten-, and Henry O'Meiveny. hiology--wo~ld constit~ite. with smtabie cooperative 
who hi the -winters of '20 and '21 had been content to arrangements between ihe three institutions. a research 
ha le  me spend the fourth quarter of my Chicago year ccuter in Pabadena of no mean proportions. 
i f i  Pasadena. laid sicge to me LO persuade me to change But the biggest asset &at C. I. T. had, in addition 
my aileeiancc am1 accept fiifl-~imc appointment at Cal- to a remarkable Board of Tnistees, was Dr. Noyes 
tech. as Dr. Noyes had recently done. ! told thou that hiinself. His influence in the development of M. 1. T. 
m?i first loyaliy was to the Lniversity of Chicago, that had been exceeded by thai of no other individual. He 
1 had been entirely coiiteni there, and that I proposed had been at one time the acting president of that insti- 
to remain there if the conditions for carrying out my tution. While retaining his post in chemistry at M. I, T. 
program in physics were made satisfactory. for some seven years prior to 1921 he had been spending 

To show me t h a t  if I came to Pasadena these condi- his winters in  Pasadena, and since 3916 directing re- 
lions would lie made satisfactory, Mr. Arthur Fleming, search in the Gates Chemical Laboratory; but in 1919 
ircshieiii. of the board of tru-tees* pame to me wiili ihe he resigned from M. 1. T. so as to be able to devote his 
proposal that if 1 would come full-time to Pasadena he entire energy to C. I. T. Dr. Noyea f e l ~  and often said 
1 \ . ~ ~ 1 ( l  transfer his fortune in [rust to the institute. He as much to me, thai the last thirty yearb of advances 
estimated its value at $1-,2007000. He would guarantee in physics were of much more basic sipuficance thai! 
me an annual income for the dere/opme/j/ o f  the strong- were those hi his own field, chemistry; that physics 
est oossibl~ depnrtmviit o f  physics of not less than itself actually underlay chemistry aa well as the whole 
$90.000 per amium? which lie anticipated v$ouid rise i n  
a year or  two to 1130,000. * By permission of the publishers of the "Autobiography of Robert 

' e  I - +  Xoyes came on wit11 his Caltech sales talk, A. Miitikan," to be pubSEshed March 20, 1950, at $4.50 by 
as follows: The Insii~ule was indeed a very weak insti- Preniice-Ha!!, 70 Fifth Ave., New York 1 1 ,  N.Y. 
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of biology auc! of rngineerhig' and he ~ a r  therefore 
willin? completely to suhoriihiate his own fieid. c-i'ieni- 
i-itry. nt C. 1. T. to cievelopine htÂ¥rangi i n  phy.-'ics; that 
he was wholeheartedly behind Mr. FIeining's proposal 
to commit a large fraction of the tatter's resources to 
the streiigthening of physics. for i f  physics succeeiled 
the turn of the other departments for expansion woulkl 
come h e r :  ~11i1e without strong physics the i r  turn 
would never come. Such complete se i f -~Racinpkect iv i ty  
is e rare and a very great asset to any individual. 
and even more so to the institution which he is trying, 
to serve. 

But Dr. Hale was my most ardeisi tkoocr. He did not 
quite tell me that he vtould shoot himself if I did not 
yield to his suit. but I did actually have some misgiv- 
inps a b u l ~  Ills health i f  T turned him down. 

Before making any decision I had another conference 
w i &  Proieh~or Mirhelson and another u'ith the adminis- 
trative authorities at  Chicago. Mr. Michelson and 1 
were of one mind; naineiy, that in a great university like 
Chicago it is in general next to impossible to get the 
adrninistraiiou to break step and push one department 
out in front of the others. no mailer h o ~  much the 
general interests m i a h  demand such discrimination. Mr. 
Michelson left me with. "If I $\ere a fe\v year5 younger 

would join you in an uitiinatum that it i-i a sub- 
btantiai increase nou in the physics budget, or else! In 
any case, I w i l l  back you 10 the limit in such a move. 
since you are not even suggestinpan increase in your 
own salary." The administration did not like ultimatums,. 
perhaps correctly, and >o my California venture began 
in September 1 92 1. 

Moreover, the best thing that ever happened to physics 
in Chicago followed upon my departure. 1 wab fifty- 
three when i left and my departure no[ only made it 
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r h o  had set oui as early as 1919 to try to detach me 
from Chicago and attach me to Pasadena was Dr. l\or- 
man Bridge, a beloved retired physician who bad early 
come to Pasadena with hberc~iiosia. made fortunate 
in\:esiments in oil. and was seeking to i11ves1 his fortune 
where  it would most effectively serve the public interests. 
1 think i t  -was less than a .irsonth after the close of 
World War I that he telepliuned me from New York 
while I was back in Chicago and invited me to take 
the Century to New York that Friday afternoon and 
spend the week-end with himself and Mrs. Bridge at the 
Plaza Hotel. I packed my traveling bag at once, and 
the next evening as the three of us chaited together he 
told me that Sie was ready to provicie itie institute with 
such a laboratory of physics as I might plan if \ would 
take its directorship. 

1. did so l  agree at &at time to leave Chicago, but 
1 did agree i.o do such directingas I could by being 
in Pasadena for the wintei quarter of each year. just 
as Dr, Noye^ had been doing with respect to the Gates 
Chemical Laboratory since the inception of thai labora- 
tory in 1916, With thai. much encouragement Dr. Bridge 
instructed me have the New York architect Bertram 
Goodhue draw the plans for the first unit of such a 
"Norman Bridge Laboratory of Physics," 

Dr. and Mrs. Bridge ultimately put more than a 
million dollars into the three units of that laboratory and 
its maintenance. The first unit &as completed and ready 
for  occupancy by the fall of 1921. so that when in the 
late summer of 1923 1 had ~Iecided to make the transfer 
from Chicago to the institute 1 had a fine new laboratory, 
as well as an adequate Ludget. with which to attract 
to the institute graduate students and also the newly 
estab1is11ed Natio11aS Research Fe11o\vs, Thq  came at 
once in encoi~raghg numbers, 

lsi September of the year 1921 I went to Europe in 
response io an invitation SO participate in the so-called 
Solyay Congress. consisting of twenty-five physicists 
especially invited hy Mr, Solvay to assemble at his 
expense in Hnissels to review the present state of physics. 
1 used this visit to Europe to persuade Dr. H. A. Lorentz 
to spend the winters of 1921-22 and 1922-23 at the 
Norman Bridge 'Laboratory. I also brought back with me 
o m  L e i  as a new member of our physics staff- 
Dr. P. S. lipstein. an altogether outstanding theoretical 
physicist: and I further went to Cambridge a d  ar-  
raiiged lo have Charles Darwin join us for the follow- 
ing year. Paul Ehrenfesi of Leiden- Arnold Sommer- 
feld of Munich, and Albert Einstein later came on 
similar ien~porary :%ppointn~ents+ each for at lead two 
successive winters. In Washinpto~t. too, 1 gathered in 
Richard Tolrnan as a permanent staff member straddling 
physics and chemistry. These men. wi th  Harry Rateman. 
who wa&i already on the staff, gave as g o d  tI1eoretical 
leadership as could be found anywhere. 

On the experimental side. the National Research 
Felloes in general brought their own experimental prob- 
lems with them, and I myself had a bag f u l l  of problems 
that 1 distributed among die graduate students, just as 
1 had been d o i n p a t  Chicago. Further. 1 continued to 
conduct the graduate seminar iu physics. This started 
e first year ( 1921-22) with a very inspiring group 
of twenty-five men. and it grew in the following: years 
to an average attendance of about forty. Further. 1 
a induced the twenty-two-year-old 1. S. Bowen, who 
in 3919 and 22 had been working with me on my 
personal researches at  Chicago. to come with me so as 
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to continue our collaboration at  Caltech. both on hot- 
spark spectroscopy and on cosmic-ray work, in which 
latter field we made our first balloon flight to an altitude 
nearly double any thus far attained in Europe. This 
flight was made in April, 1922, from Kelley Field near 
San Antonio, Texas, from which point Dr. Victor Neher 
and I, i n  the thirties, made some of our best and mc?st 
illimihating flights. 

S m a l l ~ a n d  Selective 

1 those early years i did not allow administrative 
duties to interfere with my primary Job of trying to 
build an outstanding department of physics-the main 
objective of my going to Caltech. So far as internal ad- 
ministration was concerned.. the setup of die institution 
did not require much of it from me. ll bas small and 
highly selective, and we proposed to keep it so. We left 
the very important problem of mass education to other 
institutions. The executive council and the trustees were 
a unit in limiting the number of freshmen admitted each 
year to 160. Without counting on losses, that fi-oisld give 
a total undergraduate body of 640. We did not expect 
many underpaduaie +*fatalitiesv because we had set 
up a system for the careful screening of applicants, all 
of whom were required to pass entrance examinations 
in (1 mathema~ics, {2) physics, ( 3)  chemistry, and 
1 )  English and history. These examinations were adapt- 
ed to the level of those finishing the twelfth high school 
grade. 

We admitted no undergraduates whatever hy ere- 
dentiais alone, for we wished to avoid the cruelty of 
admitting men and [hen dropping them because of 
imfitaess for succeedins, In the field of our type of train- 
ing. The failure would then be our fault. not the appli- 
cant"~.  S o  man was injured, or developed an inferiority 
complex, if he had to go elsewhere because of failure 
to pass our entrance tesis. i t  merely meant that his 
aptitudes did not lie in the direction of our program of 
studies. He knew, too; that three or four  times as many 
failed as got in, and this ~ r y  at the examination was 
his own private business. 

Again, we were pioneering in developing an intensive 
three-year postgraduate program in engineering, with 
a definite sequence of stisdies leading to three graduate 
depeesÃ‘[l-s master's degree. M.S.; the professional 
degree. E.E., CE., M.E., etc.; and the doctor's or PkD. 
degree. b u ~  we wanted all of our staff to have the broad- 
eningeeffect of some undergraduate teaching, althoueh 
not so much as to swamp them iu their effortis to Luild 
for themselves outstanding reputation.-; in their profes- 
sional fields. 

alance of Power 

1 shall next give the administrative setup with a pres- 
entation of my views about [he weakness of power in 
e f i e  of university administration, beginning with 
the unsupported assertion that in general the American 
college or university president has or may assume more 
power than is good, either for him or his institution. 
1 attribute most of the academic rows about which 1 
Slave known during the past sixty years to that situation. 
The following incident show3 that i arrived ai something 
l i e  these views as a very youngnmaÃ§ 

h e  the University of Chicago 14 as bcingorganizcd 
Dr. Harper appointed some dozen or inore head profes- 
sors. paid them the princely halaries (for those days) 
of $7,000 each. made them essentially czars in their 
d e ~ a i l r n e n h  and gale them much power, also; in the 



University at large. Some of us younger men led a 
debate in the faculty as to the wisdom of having head 
professors at all and got legislation enacted to the 
effect that no new head professors were to be appointed. 

Our argument was that the great University of Chicago 
of the future,, as we envisaged i ~ .  would want a number 
of men of distinction, perhaps many in some single de- 
partment. and it would be harder to gel and hold such 
men if they had to be subordinated to a one-man de- 
partmental head. We therefore urged and secured the 
a3mlitlou of the departmental head after the existing 
departmental heads were gone. We urged, too, that #.he 
highest rank and the highest salaries obtainable in the 
University of Chicago be associated with its most dih- 
t inpished and oui\standhg scholars and teachers, rather 
than with its tbans or other administrative officers, ad- 
minis~ration being in general subordinated to dis- 
tin guished inteilecfual accomplishment. 

All fu l l  professors in each department were to be 
charged with electing a man to be responsible for the 
administrative details of the department. He might he. 
and perhaps in general u ould be expected to be. one 
of the younger men, not one of those of greatest distinc- 
tion, largest accomplishment, or highest salary. Thih 
plan of departmental organization. first started. if 1 
mistake not, at the Lnivcraity of Chicago in the nineties. 
is iion. 1 think. the most approved type of departmental 
organization in a large number of our foremost universi- 
ties, the administrative officer h e m w a l l e d  "chairman" 
i n  general a rotakingoofficer rather than  departnientai 
head. 

However. In my sixty-three years of intimate contact 
tvilh academic ins-titutions is is not only in deparlmental 
organization thai: 1 have often felt that there was-room 
for this kind of improvement. Probably the most frequent 
difficulties vvhicii American universities; and colleges 
encounter have their origin in the distribution of power 
~ e ~ v e e n  the president. the faculty, and the board of 
trustees. 

Organization of the Institute 

What. then, is the origin of the American system in 
which the president is given so much power and s~ancls 
to such a n  extent for the university? I suspect that the 
system ha3 been transplanted from American business 
in which, especially because of the newness of the 
country. aggressiveness and activity being the indis- 
pensable qualities for success, there has developed, quite 
ogically, too, a semi-military form of organization w i t h  
sues of authority and responsibility clearly marked. Let 
me (:all i t  the Pei~tagon philosophy of organization, and 
Jet roe reroguize the faci that wherever action is more 
important than a'-isdom, â  ill military operations and 
to a lesser extent ill American business, it represents at 
any rate a natural, if not a mecebsary. mode of organiza- 
tion. Also. since the trustee5 of most of our higher edu- 
cational h'sstitutions are nearly all business men. a 
president and a hierarchy of deans was the natural basis 
about u hich [he whole inaiiiution became organized and 
managed. 

At the tim; \\hem I went to the inshilute with a wei l  
formulated scientific program, which it was my purpose 
to carry ont, the Pcutaeon philosophy obviously repre- 
bented an impohsihle mode of organization for me to 
fit into. The trustees abkeci me to take the presidency. 
hut 1 thought that the title itself would act ah a deter- 
rent lo my scientific program. which 1 was determined 
not to abandon. 

The written contract that I signed with the trustees 
when 1 came to the institute that I was not 

4rt,$;1r ?tioyes. George Hulc wid Robm Mill i i tan in J921 

expected to spend time raising i'utids; i i ia~ my first 
and most pressing job bas to build the hest department 
of h y s i c s  of which I &as capable with the aid of a 
yearly fund of not less than $90,000 if 1 needed it. The 
expansion of oiher departments v^as to come later. 

We then set up a scheme of organization of the 
institute that was baaed on the postulate that the field 
of higher education differed radically from the field of 
military operations or the field of business i~ that in i i  
uisdor; was vastly mow important than action, and thai 
wisdom nn ly  conies from the joint, independ& j;/dg- 
merits of a group of able and informed men. We ihere- 
fore aet up; to take the place of a presidcii~. an execu- 
five council consisting of four of (he nwsi interested 
and active trustees ( an educating device for them 1 and 
four members of the faculty, all of large experience in 
educational matters. 

The eight men con~ti tuthg'  this council were entirely 
equal in authority and responsibility. There was no one 
above any of them save the fu11 board of trustees. These 
eight met more frequently than the board, discussed 
beforehand all questions needing the attention of the 
board (of membership bvenky to hventy-five') voted 
y telephone on obvious, noncontroversial mailers. and 
came to know the institute from A to Z. The four 
faculty member^ of the Council sat with the hoard but 
had no vote in it. The hoard elected me chairmati of 
the executive council. hut the board got it5 picture of 
the instituticm and its ,-itaff equally through the four 
faculty member? of the council rather than as usual 
through one man. the prehident,, who thus lost power 
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while the board gained areally in its knowledge of the 
institution and the dependability of its own conriusions. 

h e  f l o w i n g  eight, men served on die executive 
council without change for more than ten years: from 
the staff-Arthur A. Noyes, William Beimett Munro, 
Thomas Hunt Morgan, and myself; from the trustees 
-Allan C. Batch, Henry M a  Robinson, Harvey S, h41.tdd. 
and James R. Page. This group thus had ati the powers 
exercised hy a president and in addition it had the 
interim power;? of the Irostees. Having four active 
irustees upon it. any clash in judgment between it arid 
the trustees was almost hnpossible and actually never 
occurred. Also, embracing four very influential and 
experienced members of the faculty, it had ideal relations 
with the stall", which had access to the seal oi' authority 
not merely through one man but through four ur even 
eight men. This setup made abuse of power hy any 
individual virtually impossible. 

I aforementioned four faculty members of the 
council, as their names indicate, were ail equally com- 
petent to represent the institute at home or abroad.: for 
they were all men of broad i~lierests as well as worldwide 
influence in their respective fields. They all shared the 
responsibilities of the executive office. Afier the death 
of Dr. Noyes and the retirement of Dr. Morgan, Max 
Mason and Richard C. Tolman, cquaiiy well known 
men, look their seats on the executive council. I n  general. 
any subject upon which there was not found pretty 
general ageemeni hi ihe executive council at the star i ,  
and before prolonged debate. was dropped on the theory 
that there is practically never need of hasty action i n  the 
field of education. If eight competent and experienced 
men are not i t ]  agreement, tliesubject had better he 
dropped until conversions have occurred. 

In addition to the foregoing device for improving the 
relations between the staff and the administration. there 
were set up a rotating faculty chairman and some fifteen 
standing faculty committees among which a large part 
of the routine administrative work of the institution was 
divided. Thus. the administrative work of the institute 
was spread throughout the whole staff, thereby givhig 
the faculty, to its great advantage, increased opportunity 
to develop understanding of ihe institute and somi- 
administrative skilh as well as teaching and research 
ability. This dispersa! of administrative responsibilities, 
instead of their customary conceniration in a presi- 
dential office, enabled the four faculty members on the 
executive comicil to maintain without serious abatement 
their scholarly activities, as records of the foregoing 
quartet will show. 

Whether such a plan of organization would work in 
a larger institution some may doubt. Also, there may be 
other equally good ways of avoiding the bad results, 
known lo everyone, of the undue concentration of power 
in the presidential office that sometimes has occurred 
in American universities. The plan was set up to meet 
an exceptional set of circumstances, and i t  seems to have 
worked in the tuenty-five years in which I ^as a part 
of it. its essence is h-t the council of eight selected by 
the board, half from its own membership and half from 
ihe faculty, this council of eighi having complete control. 
subject to the approval of ihe trustees. of ail budgets and 
all appointments, promotions and salaries. Whether the 
presiding officer has the ~ i t i e  of president or not i s  uu- 
important, the charting of some such mean course in 
university administration between the rule of the czar 
and that of the academic proletariat i.s [he vital point 
in the interest? of 330th the ruler and she ruled. 







of load-bearing I s  4's with 2 x 4"s around the bkiri, 
and 1 x 4*s lo form the outline. Over this a lattice of 
%in. &eel rorL Lent to give a smooth contour, was 
welded, The telescope itself was under construction 
inside the Astrophysics Shop while this framework was 
being built on the jeep in the archway between the 
Astro am! Optics Shops. The 8-ft.-long tube and teies- 
cope were [hen set onto a turntable 9 feet in diameter 
and chicken \\ire was tied tightly over the whole surface 
of the float. 

At this point the float moved precariously out onto 
California Street and headed into a huge circiib teni 
set up on the grounds of the McKinley School at Hudson 
and Dei Mar Streets, where it rendezvoused with several 
dozen other floats. all ready to be attacked hy the 
florists. 

The cornet and stars and small 9-in. wood figures of 
men which further decorated the float were bet in posi- 
tion now and the chicken wire was covered over with 
two layers of cheesecloth dipped in piaster of pari;?. 
K 7 h  i s  was dryA the float was painted to look just 
as  it uouid when covered with Bowers. The flowers 
went on-and 01s--all through the day and the night 
of December 31. and the next day a n d  the next night 
until 4 a.m. on the day of the parade, January 2. Then 
the driver-and a man k> operate the turntable which 
tipun the ielescope around-were sealed inside the float 
and it moved out of the tent to take itti place in the 
parade. 

After all this, the parade itself was something of an 
anticlimax. The float was a "reat success with the crowd. w 

 nothing broke, nothing bent. (The float-examiners. inci- 
dentally, had been awed at the craftsmanship and solid 
construction of the Caltech entry.) The driver and turn- 
[able-operator not  only lived through it. hut even man- 
aged to make their way back acres? town after It. to 
join the other workers on the float in their free seat? 
a t  thp Rose 8 ~ ~ 1  Game- 

Project Chief M i k e  Sellers painfs legend on front oj ftwit 



-You're designing Ã radio broadcast trans- 
mitters The circuit incIudes e~ndensers and other variabie 
lements which must be adjusted by the operator. You wont 
to place these elements for optimum circuit efficiency and 
where they will be easy to assembly, wire, and service. At 
the same timet you want to centraIize the controI knobs at a 
pain? convenient i fs  the operestor* How wouid you do it? 

Use S.S.White remote control type flexible shafts to c w i e  
the vartabie elements to their control knobsa This leaves yoii 
free to place b o t h  the eiements and the knobs anywhere yo^ 

Two C\I,TECI-I ALIiMN1 and eighteen junior and senior 
t11dents at the I11stit11te were fclrma11y initialed into 
be campus chapter of Tau Beta Pi, national honorary 
?1gi11eeri11g a d  hciencc fraterni~y, mi Decen~ber 2. 

The tfio alumni elected for their outstanding records 
f achievement in enginecrina, since gradtiation were 
lo\\-ard R, Lewis. partner in the IAevi~is-I2arsor~ C;on"tpany? 
.os Arlge1es i11clustria1 design consulting firm, and ex- 
)resident ( 1948-113) of the A111mni as so cia ti or^ : and 
)can E. %Too1dridge, Research Associate in EIectrical 
Cngineerhgat the histitute, and head of the electronics 
livision of the Hughes Aircraft Company. 

Tsli Soda! Season 

'THE ~ ~ L U R I X I  L&%x)ci2$~t<-fx ran off r!~ree high1y sue' 

)pen house held in Dabney Lounge after the Oxy game 
ors October 28, Beca~~se  the student houses were ail 
laviiigttheir own parties, this one was set. up especially 
for alumni (and their friends) who attended Tech before 
,he student houses were opened. A (:ro-\vd of about 120 
urned o u t ~ a n d  stayed aroi111d until nearly ik30 .  

On Kovc~nber 16 a Â¥r1i11ne 11tce1i~1g at the Pasadexla 
Athletic Clitb cire'w some 60 al111nni~ who heard Henry 
Duque. President o i  die Los Angeles Police Commission7 
ipeak on the problems of municipal police work in 
geeneaaS-and in Los Angeles in particular. 

Last 1nont11's ( December 2 square dance at the Pasa- 
dena Athletic Club had the ballroom jammed to the 
rafters with about 80 couples---and a lot of the alumni 
~ilho iurned up hadn't heen seen at any Caitech functions 
for years. 

The Alumni Association'?- next big date is Saturday, 
February 25, when there's to Le a dinner dance at the 
Coim Club I-Iotel in Los Ange1es. 

Chapter Notes 

THE QLTECK CLUB of -\ew York had its first meeting 
this year on the 19111 of October at the Internationa? 
Headquarters of l.R.M.. u i~ ich  had k i n d b  arranged a 
demonstration o!' its  elective Sequence Caiculator. a 

4t the speakers' fable at the Alumni  Association's /Yo- 
v d e r  16 dinner meeting - Sorensen, Lewis, Whit- 



truly amazhig represcniathe of  ihe stew class of giant 
calculating machines. Twenty-seven members attended 
the meeting, presided over by Dick Brice. 

@ THE SEPTEMBER MKETIXG of the San Francisco CIiap- 
ter was held at. the A1ouct.t.e Restaurant in Sail Francisco. 
George Farly was the speaker of the evening and gave 
an interesting illustrated talk on the University of Cali- 
fornia's .bevatron. a proton accelerator operating above 
the billion electron-volt range. There was an excellent 
group discussion following the talk which finally had 
to be broken up in order lo get the members home 
at a decent hour. 

The business part of the meeting was devoted to a 
&cusi-'ioii of the change in policy by the Alumni officers 
a t  Pasadena 'uhich had resulted in the withdrawal of the 
chief means of support of the San Francisco Chapter. 
namely the rebate to  die chapter of a portion of the 
annual dues paid by alumni in this area. The necessity 
for this change had been explained at an earlier luncheon 
meeting by Mr, Nick ITArcy, who explained that alumni 
funds were not adequate to meet expenses. By unanimous 
vote of the members present it was decided to establish 
San Francisco Chapter dues of one dollar per year, the 
first dues to he paid now and future dues payable to (he 
local secretary at the same time a? annual dues are pay- 
able to Caltech. 

Promotion of the Alumni Fund for the new gym- 
nasium was also discussed and it was decided to keep 
this project before the members at. each of [he future 
roeelings. 

Boh Loftnesi?. ex-'43> dropped in to be with the group 
for the evening before continuing his trip to Los Angeles 
from Europe, where he had been studying for his Ph.D. 
Chapter members present were as follows : K. B. Ander- 

The nest meetins; of the San Francisco Chapter wi!l 
be a pot luck dinner-dance at the 20th Century Clisb. 
Berkeley. January 20th. 

THE FALL MEETING of Ae Washington Cattech Ahim- 
ni Chapter was held on the evening of September 4 at $he 
Roger Smith Hotel. Sixteen member;?, several with their 
wives, attended the dinner and meeting. After the 
dinner, the group heard a very informative talk by 
Dr. Albert E. Lombard. Jr. on Air Force activities, ijlus- 
(rated by a motion picture. 

RTS 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 ail 
metal shee t s  rods, forgings, or castings available 
on the coast and these i n  all alloys. We have the 
most modern facilities and most complete plant 
to give you the maximum of service, whether i t  5s 
a smaiS part, a large part, or a product from your 
ideas to the shipped article direct- to your cust-o- 
mersy under your name, from our plank 

d w s t  quaiifled 
t~~lmakÃ§er under the Immediate direction of 
J. Ft Melntyre) es partner. 

2 .  m p l e t e  wtematk screw meseiS'mme depae- 
me&* 

3. A T e e w  IrAdiors heat treater {Iw 
coast 1 . 

lete m l l l h ~  equipment - some .s@ml 
autarnati~~ 

8. Engine lathes - long bed. 
9. Assembly or wb-assembly work according te 

yaw spedfloatskms. 
1Q, Personnel, consisting of men we had before 

the war with o few exceptlens. 

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 organha- 
tion-consisting of the most quoiified personnei- 
of the finest skills and ingenuities in our fieid-they 
continue to do  business with us, because they find 
that we do better work of real "quality" produc- 
tion. 

HG a. 

Robert A. Mclniyre, M.S. '38 Logan 5-5329 
5825 District Rh'd. LOP Angetes 22, Calif. 



1919 three months hut should lie back on the 
1 .  Reginald L'o^?<. after m e n  years 31, job by now. 

tool e n g i w  for Dongla' Aircraft, has 1928 
returned to the Wagner-Woodruff Co., Lo< Frank Rncl is an  Ahsisiant Main tenanc~  
Anpel* maniifartiirers of lightjug equip- Engineer with the  California State Divi- 
w'nt, ;I* plant superintf'nrieni. ^-ion of Highways. He  lives in Redding, 

1921 i a ~  a 13-?ear-old daughter and a 9-year- 
Richard E. f h h r o n k  has heen v i w  nj,-j son. 

president i n  charge of operation+ of Pacific 1929 
Fel and 're1 since J u h .  HP ha'- two Phi! Muntnch. Ph.D. '32. n w i v o d  the 
daughter" - one a ~ophomore at  'VIills. Publication;- Award of the South Texas 
another recently engaged. Section of the American Institute of Chem- 

1923 ical Engineers at its recent mevting i n  
John II. Pufs reports that. hi-; daughter, (Tahesion. The award is a bronze plaqiu: 

Diaw. i s  now i p  her frecrmd year at Whit- g i ~ ~ n  to the member who has !'i'~cI the 
tier Co l l i e ,  v~hi!e his ion. David. i?- in thy best paner pu5)Iished in a technical journal 
11th grade ai Vnir College, fluring the year. Phi! is Professor of 

lo/;/; R. Xarth. Chief Eh- t r i ca !  Engirie~i- (^h~tni"-ciI  wing at  Texas A & M 
of thr- (,on)n"ion~v!-Â¥t~tt and S o i i t h ~ m  dorp- a ~ c i   teach^'- grariiiate courqes a~n'1 direci:~ 
oration. Jackson, Michigan, ha;- h ~ e n  rvsearrh. 
elected a vicp-presid~nt of Coinn~oiroealtb Char}ps /L Bowrmttt! ha?- bwo SP- 

A-.i-wiate-i, Inc., iwgiwer inp ~ii~i i i i ' : i r}-  o i  a ~ i p n e c i  to a new Boeina- Proiect Staff as 

Comnioiwalth S P ~ ~ - ' P + .  Inc. and <ncre'-sor Test  Eiigineer at the Seattle plant, For 
to Owimomvealtii and h d w r n .  l i e  has the past three year' on the Boeine B-SO 
Jcen with L & ,S for 25 years. As Chief Hornher he has been in charge of Iiy- 
Electrical Engineer, he is in charge of draiilir. fue!. o x y g e ~  and otiier l i i p i r ~  

?"stein planiiing. ieehniral stuciip- and the xystern histailatioo~ and spepifica~ioxis for, 
dedgn of ~.iIikt:irion\ gen~ra t ing  plan??, or the design of, such system eqinproent. 
tr:in-'otiwion and distribution frysterrx His earlier d-ignmesitb. (lliiring almost 

1925 12 vark tit  Boeiiig. >eattie, WPIY direction 
1 .  Pi f i tmi  Co//in.s. m'25, has been hos- o f  engbie~rina; <iesip:n groups for pinmhing 

1)itaIizi~d i n  Los 4 n g ~ l t - ~ ,  for niorf- titan on i i t ~  B-17 b'bing Fortre,'-;-. the Ciijiper 

PRESIDENT SECRETARY BOARD OF DIRECTORS 
.! . Lewis, J i .  ' 45  . S. d a r k  '29 R. C. Armstrong '28 R. M. I f i n a l s  '31 

N. A. D7Arey '28 R. F. Mettler '44 
VICE-PRESIDENT TREASURES Robert J. Hare '21 . P. Sharp '34 
G. K. Whit\vorth '20 II. R. Freeman "25 A. C, Tiitsrhulte '31 
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wife are expectiug their first child in  birth of a daughter, ,Katharine Anne. on Physics in the Elertiical Engineering De- 
February. Bob is manager of the Caimec August 16. They already have two sons--- partment. He lives in  Bay Ridge, Mary- 
Mamifacturine Co. in Los Angeles. Jeff, 5, and Jack, 3. land. with hi'-, wife and (iatighter, Linda, 

1937 1942 age three. 
Richard L. Ridgway is chief electrical Carter Hunt is Assistant Superintendent 1947 

engineer for the Frequency Conversion at  the San Francisco plant of Hiram Walter Ogston, M.S., was married iu 
Division of the Canadian Cornstock Co. Walker & Sons, Inc. The Hunts h a w  a April to Freda Gih.son and is living in 
Ltd., with headquarters in St. Catharines, second chiid, a girl, born in July. Nortl'iainptonshire, England, l i e  joined the 
Ontario. Thomas C. Curt(% M.S. '44, after spend- staff of the English Electric Go.. Ltd. 

1938 ing a year at ~ C L A  as a teaching assistant (.-warn turfnne research department) hi 
iniiiam B. Elconin is West Coast repre- in the engineering department, has started August. 

sentative of the United Electrical, Radio his own general contracting and design Joseph R o s e n t ~ r  is on leave ot" absence 
and Machine Workers which wa-, recently firm for westen, Los Angeles County. He from the Columbia Steel Co.. and is at- 

expelled from the C10. has a year-old ~ i i .  Daniel. tending the Stanford Gradtiate School of 

1939 1 94 Business. 
fFUliam M. Green has been working Chuck M c G w  has accepted a position h &.SCW LS an office engineer for the 

since 1946 as an electrical engineer with at the new Indian National Chemical Lab- Pacific Gas and Electric Co. in San Fran- 
the Bureau of Reclamation, first at Sacra- oratory at Poona. He left for India late cisco. He was married in  June. 1948, and 
mento and, since the fall of 1947, in in December. is now the  father of an S-month-old 
Fresno, The Greens have two children. 1944 daughter, Dunna Lee. 

lose f i l ido Ortiz,  M.S., is president of Roher;  RanOall wa.s married on July 17 Paul Aikmson. M.S.. rt~ceive(i an M.S. 
the Joint Council for Public Works in to Janice Petersou is now living in in Busine* Adininifrtration froin Ohio 
Nopals, Son., Mexico. He has two sons Arcadia. He i s  with the Erifiineering De- -^ate kTr~ivei-t-ity in Dwcmiw. 
who have just finished two years at  partment of the Southern Counties Gas 1948 
Randolph Maeon Academy in Front Royal, Co. in 1.0s Angeles. 1arne.s Tostroti. M.S., ha3 been employed 
Virginia. mam H w h d  was married in No- since \\m\ by Los Angeles (bounty as  a 

Richard A. Fjschei, development engi- vemher to Neolene [,attin of Vancouver, design engineer in the Sanitation Division. 
neer at the Airehcarc1-i Manufacturing Co. R. C. in the Harvard \letnorial Church in 'k 'I'ostr~r~s had a wcond Lain' girl. 
in Los Aiigeleb, announce* the arrival of Cambridge. Ma*. They will live in Lorraine Elizabeth, in May. 
his third child-and second daughter- Quebec. Chwi Rypinski is employed by the West- 
Kathleen Anne, on November 20. C,(~,~rr?(;/t I f a ~ h o t t f e  received a Ph.D. from ~ r u  Division of the Collins Radio Co- in. 

John C. Ertifud, M.S. '40. was recently C;olmnhia last spring. He's now employed Biirbaiik. and Ls engaged J H  engineering 
appointed chief of the supersonic propui- at the Brookhaven National Laboratory in  work conceriied with antenna and servo 
fcion division, N ACA-Lewis Flight Propul- Lpton, New York. design. 
$ion Laboratory in Cleveland. 1945 1949 

1940 Mark Maromher. Lt. ( jg)  USNg, writes, Don. .$ix is a graduate assistant in  thp 
Jerome fihl and his wife annouru-e the ''1 ain workina, in the Hv~irofrai-ihit: DP- Departnient d Geology at  iudiana Uiii- 

arrival of a daughter, Joyce Eileen, oil partinem oi the vessel V. S. S. Tanner, ver'-,ity. Blooniington, Indiana. 
October 1. which is o w  of two working for the Hydro- James J). Malone is doing grachiat~ viork 

1941 graphic offit-e of the Navy survey \vork. at the University of Wisronh'hi. 
, , Glyn F~ft1 i / , - joncs  is with the t ~ a a b i i i i t ~ r  I he woi k which I am to do is' something T h e o h  e C r ( ~ t e r ~  M.S., is IiiiÃ§tru<ato in 

engineering department of the Federal that, until recently, I supposed some other Electrical Engineering ai the Michigan 
Telephone and Radio Corp. in Clifton, agency of the government did - namely, Coliege of Mining and Technology, 
. j. lie and his wife have a vear-old surveyitig ashore. I might as well join Houghton, Mieh. 
daughter. the Army. except that occasionally I will Kenneth Gardiner is employed by the 

John Jordan is, living in Kingn-ian. Ari- lie permitted to return to the &hip and Motorola Radio Co. in  their new research 
zona, and working as a consulting mining <-lean w and get a good meal/" laboratory in Phoenix. "I find Phoenix a 

engineer and &eologist. l ie ,  too, has a Robert L%hmoker is attached to the fine place to live and invite anyone tired 
'-,mall daughter. academic staff of the U. S .  Naval Academy, oi the M H O ~  over for a few clear Jays and 

Joe LWis and his \vife announce the Annapolis, Maryland, as Insirurtor of fresh O;." 

Subsurf ace Geology @ Micropaleontoiogy 
Reservoir Mechanics 

Secondary Recovery and Evaluation 
Registered Engineers 

PVT @ Fractional Analysis 
Florent H. Bailly, '27 Re& Engel, Ph.D. '33 
709-711 South Fair Oaks Avenue SYcarnore 3-1 156 
Pasadena 2 California yv&n 1-8141 

Meters & Controls for Every Type & Size Boiler 

Industrial Instruments and Regalators 

Remote Reading and Control Systems 

Engineered Condensation Drainage & Automatic 

Boiler Feeding Systems 

Flow and Pressure Regulating Valve Specialties 

2417 Riverside Drive Los Angeles 26 
Normandy 5190 
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it he scuttled i s  to rni'smiderstand Party to my report?' I answer: "'1%~ 
the nature of scientific progress, To Central C o m d t e e  of the Payty 
quote the lake 34orris R. Cohen, "If examined my report and approved 
every discovery simply replaced ail it." {Stormy applause. Ovafiw. +All 
previous knowledge. we should have rise.Y7 
so~uelhing like an orienial dynastic The Central Cominitec-; is appar- 
change where the new regime kills eiitly the ~'iltimate autliority in scien- 
off ail the remnants of the old re- tific malters. The dimt ion wdy 
gime which it displaces. The pros- sunsmcd up by I. M. Pulvakov in 
ress of hdence is not a complete his speech of recantation foHowing 
replacing of the old by the new. hut the above announcement: '" , , . One 
a process of continual seif-correc- must frankly say that the Miehurhiian 
tion .** trend i s  the hiyhroad of develop- 

1 is just such a dynastic change ment of our htoiogical science, and 
whirh i s  now taking place in Soviet this i s  the road <\e rnust follow. 
biology. ostensibly on the basis of It i5 the only posibie ruad for  
~xperhnenis the interpretation of Bolsheviks, Party and noil-part;!. 
which Is; not merely dubious, but who desire to work in the field of 
indeterminatet since they have not our biological science and briug 
been properly described. How is this benefit to our Soviet people. to our 
to be accounted for? Does it mean Country . . . It is necessary lo 
Russian scientists have forgotten how under~iand  the chief and funda- 
to evaluate evidence? I think not. mental thiÃ§g rsamely, &at our Party 

has helped us to effect a profound 
The p r i m e  consideration and radical reconsiruc't'ion of our 



la 
vibration which might be encountered, it became appar- 
ent that there was no prewar hackground of knowledge,; 

S P E < K ~ Y G  BEFORE THE American Rocket Society in so makeshift methods again resulteti. After the war the 
New York laal month Dr. tfciu-sheii Tsien, Caltech's Naval Research Laboratory got the job of 
Coddard Professor of Jet Propulsion, startled his avant- curreill knowledge of mechanical shock and vibrakioii, 
parde audience with the announcement that transconti- To perform this function a series of symposia was inaug- 
nental rocket ships wre  a lot c l o s ~ ~  than most engineers united. Last moinh'-i at the Institute was the 
suspected. "'The requirements," he explained, "'are not at 4 t h  in this series, and the second (the first was at  
all beyond the grasp of present-day technology.'* Wright Field. in Dayton, Ohio, last September 1 to be 

Specifically. Dr. Tsien enumerated some of {he require- held outside the Washington area. 
merits for a rocket-liner capable of nearly 10.000 miles 
a n  hour which would fly from San Francisco to New 
York in  less that1 an hour. It would be shaped like a 
pencil, about 80 feet long' and 9 feet in diameter. l i  xow under way on a new type 
woulri have a pair of small set midway between of missile which is expected to break the present 250- 
the  nose and the tail, with tail fins of about the same mile altitude record for rockets. The record-making 
size and a vertical tail fin slightly larger. two-stage rocket-a small WAC Corporal launched 

taktaoft would weigh about 50 tons, of which from a V-2 at about 20 miles altitude-was fired from 
'17 u.OI1]d lX  fuel l oad  F ~ ~ I  w o i s j ~  he a f n m ~ n f l f i o n  Ae White Sands, New Mexico. Proving Ground last 
of either liquid oxygen and liquid hydrogen or liquid February ( E  & S, N h c h  "19'1. 
fluorine and liquid hydrogen, h would be out. of sight The new missile, which has been test-fired at short, 
in a mailer of seconds after takeoff and would not ]OW ranges. is a multi-stage affair, presumably U S ~ %  

lie lisililc again until bist before laiidiiis. l i  would a cornhination of three or more rockets to go off at 

trayel ihp first 1.200 as a then elide intervals. Scientists l?clierc that by adding still more 
for  U;OO miles. The hiejwl aititiu-e it would reach stages to a missile, fantastic speeds may be attained 
,he fliieht would be :WO miles, and the top speed would "1 'he repioii beyond !he earth's atmosphere where there 
be 9,110 mnh. Landing speed u o u l d  be slowed down is no retarding friction of air, 
to 150 mph. 

The ships ha\e been in blueprint design for some 
time, according to Dr. Tsien, and boi-h the Army and 
Navy are experimenting, with design? of a rocket vehicle DISTINGUISHKD group of scientists-including six 

h a  might 5ome day carry passengers. Nobel Prizewinners-made a public appeal recently for 
$75.000 to continue publication of the Bulletin of the 
Atomic Scientists. The Bulletin, they said, which was 

Shock Symposium founded in 1945 hy a group of scientists at the lGiiver- 
sit?- of Chicago, was necessary to provide "an unbiased 

UNTIL SCIENCE finds a way to protect the human body and thorough examination of the issues which crowd 
from the exaggerated forces involved in rocket travel. forward in the common field of science and public 
however, not many people are likely to become coast- policy." 
to-coast rocket commuters. Originally, the month1 y Bulletin was partly supported 

Ncverihelest^. this was one of the topics under dis- by grants from the Emergency Committee of Atomic 
cussion at a Shock and Vibration Symposium held at Scientists. At the end of 1948 financing was taken over 
the institute last month. December 14-16. by a Board of Sponsors. 

'Basic science liar far outstripped the human factor." Among; those who signed the appeal were Dr. Detlev 
said Commatxicr Robert J .  Tranger. execiitive officer W. Rronk. Presidei~l of Johns Hopkins ITniversJty; Dr. 
of the Office of %aka] Research in Pasadena. "The L. A. DuBridge. President of ifornia Institute; 
imitations imposed hy what the human body ran stand Dr. J, Robert Oppenheimer, of the Institute 
are nou approaching the limits of man's physical and for Advanced Study at Prin 
psychological ability." f a r o l d  Trey of the Institute for Nuclear Studies at the 

He was speaking a! one of the two open scssiona of University of Chicago. 
the three-day meeting. which dealt almost exclusively 
with classified n~ateriai and was closed to the public. 
Attended by more than 200 scientists and experts on 
rockets and guided missiles, the symposium was con- DR. IRVLNC P. KRICK, head of the American Institute 
ducted by the Office of jNaval Research for the National of Aerological Research, last month reported on a new 
Research and Development Board. technique for producing rain which obviates the use of 

l o u g h  it has always been know;? that men and dry ice and airplanes. According to Krick, the new 
machines are often endangered by the effect? of rnechani- method, \\hi& uses mobile dispensers of silver iodide 
cal shock and vibration, the ful l  significance of these 'smoke" on the ground. just about quadrupled the rain- 
hazards has been recognized only in recent years. In any fall in a small h k m a  area. 
moving \ehicie certain unwanted, destructive forces are h e  use of ground dispensers makes rainmaking a 
pnerated because of vibration. shock and impact-oÃ more economic procedure. Krick estimates that a job 
choppy seah. in bumpy air. over rou& roads. AH which vwuld cost a million dollars for seeding dry ice 
through the liistory of traiiaportation a large assortment pellets and silver iodide hy plane could be done as well 
of cushioning devices and shock absorbers has been or  better for $100,000 from the ground. 
utilized, most of them on a trial-and-error basis. During 'Judging by the research operations in Arizona,'? he 
the recent war, when men and machines had to be pro- says, "large-scale surveys of the ~roblern  surely are 
tected against the most severe conditions of shock and in order." 
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