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~. ·1t~tnt of Fnynics 

rn Ve>roity of Cnlifornia 
Jf'r l 0ley, ~·~ 11fornin 

'l rC"' Lu~· r··;1(.Jo C1ub 
'fl1n rnivnrr-ity of Chicaeo 
1155 Eant 57t h f trcet 
Cb:l.coeo 3?, Illinois 

t'oy ? , 1956 

~or;J w \ll'ite yon no mnny lottcrr. . Tl:o prooent ono i~ nurn,t tl 1e 
fol 1 mdnr: ni tuntiont I sl'l11ll be> trn:•cf E:rn'd in Chicngo on t heist of July 
to ~; f' Innti t ute of tlucl crr ~·tu irr., nnd hPve t he tl tlo of ProfC'o.sor of 

:i o:: ::sics . Tho Irwti tuto cnn gi. vc r.~ f'n office unt no J ~b . pflC'1, t:'nd 
('~ . !'1 if 1 C011lll r,rt lr b !l pll CO out~ ir1c or t} (' lnotit•ltC>-lT1 •1c' r fl!'WUIJ(' I 
cO'I.lld.-1 ...:rJuld not uulld up n goo<1 r,roup in biolor.y for t Lfl , f'n l-Ji o '1-roul<~ 
crn11e ther• · •.raul d hnve no cl~nr1co for promotion . 

The idolor y ::-..ivi r. ion of Col 'i'ecJ, (lJ. r dlc ), tl to f: f'pnrtm ·nt of Hioph:;vics 
of tJ~ o ; e<~lcnl Set ool of tl'o Un iver.si ty of Colorfl 'IO ( Puck ), rnd tl111 DP.prrt­
rncnt of 1 r>r:1ncolor;y of t1 e t:od:i.c. 1 ~:cl:<YJ1 of i 'YU, ovo been ·inc1.:ssinr, 
;d t l <'flch otl:P r fmd l-d.th nc t he pos~ibi :i t y of n~:l-ing t h0 rnt1 onnJ .Science 
roun ntion to s<'t up r HovinG Rcsonrch f'Tofo r.norsLi u W1ich 'llould ler-ve me 
frf) '. to pursue my scif'ntific int.r ro::;t-:: r> nyt•h"re I dc r.;ired enci. it t.roul not 
be 1 ."1iteu to these t hr c£J insti tut : ons . 

t ppr:r.., ntly tho offi cert~ of t hf! !1r t ionnl flcieltCe Fonndf'tion ore intE>r­
o~Jtod in cro"'ting ouch A novol ins t itut ion. 'rho r:e t i onr-1 f' cioncc Fonnt1rtion 
l:o 11r b~J~ v..,r not eet up sue!; n "f<'lJ ouahi p" for More th:"n fivr> ycf'r~ . 

'rhc ltu t ion is conp icr·t ed by the fol10'Jing cnlnm1ty. If I nt.ny nt 
th(, Univeroi ty or (:)Jicngo r>n\ ; r r: tiro Pt t h; flP,O of. G5' l'lbout fie'V(m :,·P.ors 
fror, nou, I '.TOUl d L~ve n rr t lrCIDI'nt lncomr· frOM T,·o c '·r·rs f.nnuity or ;\113 
PfT month . lt ill t ld. o lov bccElurc rr.y r <'gulnr sccdm:lic f,n:-.l oymrnt str rtr'd 
in ()1.6 . 

llr . Dcrnr.r- r' • eevi!~, t f' Pu of t hG l'cpDrtm('nt of Phrrnroo1oey nt t J1n 
~·cdicrl rc1~ool , r-m6 f>ome of ny ot'her f r 1cmds in How York, be11(we t hn t 

:1i r:h t be posalblc to rniRo .'r r n founl' .., t ·i ons nnJ pr"1v~to inc1:1vi c..\H1lo funds 
~.-:; ;"1· pplmnent w~ nt t he IjF· t 5onr2. :\:lt nee ':''ount: t:'tion m1gJ.t be 11ulr. to t:o , rnd 
t'r ··V::- sorv· so:rt of n "foll01 aJ1i p f or life ." Thoy risl t to enli::;t your help 
in .... ls mrttrr nnd you "'ill roco:lve fl letter from llr . lJovis in thC' nenr 
futu:re . : P rlisous aed lith ne 'vrl1ot Le proposen to do , rnd it sounds nll 
right . 

f OlT"J to both(lT you with t h.i s . 

Yours , 

L00 !~zilord 



December 13, 1956. 

Dear Dr. Bronk, 

I wish to t hunk you for your very kind letter of December 1. Natural­
ly, I a ppreciate your offering me appointment as an Affiliate ot the 
Rockefeller Institute and I shall be very glad to ac (: ept. 

Apart from all other considerations , this appointment solves a minor 
i~diate problem. Luncheon is a very good time for me to discuss in• 
formally problems with staff members of the Institute because I need 
not f ear interfering with any exper1mental achedulel In the long run 
1 t would have been a li ttle awkward for me to keep on inviting a tart 
members to lunoh and then let them pay for the lunch. 

I know how crowded you are f0r space and I realize that it might be 
difficult for you to fi nd spnoo for me right ~ow, particularly aa 
long as my visits are dporad1o and of uncertain duration. 

It was very thoughtful of you to aug~est that wo might discuss the 
poas 1b111 ty of some f 1nnnr.1ul cor1pensa t ion as an inducement to 
spend more time in New York . At p1•esont I am receiving my full 
salary- such as academ1c · aalar1es are- from the University of 
Chicago even though the University very generously permits me to 
coma and go as I please. I11ine is a "three-quarter-year" contract 
which pormits me to spend one quarter elsewhere in addition to aot, 
any t ine, as a consultant. Still, lt might not be right for me, at 
present, to go beyond ac cepting reimbursement for expenaea. Moatlr 
I am able to charge trans portation cost from Chicago to New York 
to some meeting or conference, but 1f I prolong my stay 1n New 
York I have to oover my hotel billa through de.ricl t financing. -
Any t1me you care to d1acuss lowly matters of this aort I shall be 
delighted to oall on you and thus to combine business w1th plea•ure. 

W1tb best personal wishes, . 

Very slnoerolr yours, 

Leo Szilard 
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Bs.ckgrgund: 

In 19461 after a d!ati.ue;uished. ce.l'"ae:- in :phys ics, Pl'Of'essor 

has had great influence 1 not oDl.y ·boeause of his o'm rcsea:tch 'Jfforts 1 

which were to a l..e.rge extent m'lde in collaboration· with P"ro::'ezsor 

Aaron Novick ot the university of Cb1cagp, but also because of hie 

catalytic influence on workers in other J . .s.bora.tor:l.as. The cvider.ce sub-

m1 tted w1 th this application ms.kas 1 t aounde.ntly clear th.!:;!.t in this 

respect Szilard is a unique person. The pereons p:rir.:.:lrily :;.'esponsible 

for suggesting that this proposal to the Ne.tionol Scj.ence FoundatJon be 

* made 1 together with others who support it, e.re convinced that science 

will J>l"'fit greatly if he is made a P.oving Professor 'tdth freedom to 

move about among the five participating institutions. 

We do not believe that favorable action on this proposal should 

necessarily establish a precedent for ae.ditio~~ B~Dointmcnts of Roving 

Professors on the basis here outlined. It j_s e rare person indeed who is 

qualified to do wb.at we propose Szilard should be encourfl.sed to do. 

Another person for whom a.a strong a case can be mal .. e m,y not come along 

tor years. 

Theodore Puck, University of' Colorado !1ed1eal School 

Max Delbrftck, California Institute of Technology 

Bernard D. Davis, Nev Yo:rk University College of Ys:dicine 

Rollin D. Hotchkiss 1 The Roekefell~r Institute for Medical Rasea.-ch 



The Pro;posal: 

It is proposed that the National Science Youndntion cake a five~ 

(or ten-) year g.,.""'.Xlt for the sala.r.y and travel .)f r..eo s~~:Llard m. th. the 

understanding that he ,.~11 spend from one to f'our mo!lths 1n ed:h of the 

five institutions making this pl"''posal., ....-orking iu coJ.ls.ooA'&tion with 

the persons ind.ice.ted in his memo~.nd'tllll, .nth othc.;.·s o:r alone. He vould 

be given an appropriate appointment e.nd title at each of these 

institutions. 

It is requested that the grant be made to the California Institute 

of' Technology. 

Support1!1§ Evidence: 

The f'ollo'W'ing attached doc~nts a.:rn off'e:-ed in support of this 

proposal: 

1. ltmlorandum by Leo Szilard i.P..clica.ting his inter~3t in the proporal 

and stating his understanding of how the plc.n woul.d ~'Ork. 

2. Currieulum Vitae of Leo Szile.rd. 

3· A partial bibliography of' Leo Szilard JJ.sti:r.g some o'f his 

papers in physics and his publications 1n biology. 

4. Supporting letters from the part1d.:9ating institut~_ons. 



Budget: 

* 

Annual sal.ary 

* Travel and subsistence per yeo.r 

Contribution to T!AA retuem~ut fun~. , 

1·1/~ ot salary 

Total annual direct coct 

** Ind.irect cost 15~ 

Total 8lllll.l8l. COB t 

Total. for f1. ve ~ars 

Total for ten years 

For explanation ot this 1 tem, sae following sheet 

$ 14,800 

2.,500 

lJ:.lO 

18,1~10 

~:@ 

$ 21,171 

$ 105,855 

$ 211.~710 

** . 
It was suggasted that indirect cos ca be a.ssi~d 7/15 to t!le 

California Institute of Techr.i.o1ogy end 2/15 to each of the other 

participating institutions. 



Estima"tE of ~es for 

Travel and Subsistenca 

Estimate of transportation expencec on the basis of 
three return trips per ye&r from coast to coast to b~ 

Estimated travel expenses to attend meetings 

Total annual expenses for transportation 

The amunt of subsistence while trave~1.1ng is estimated 
as follows: Dr. Szilard may be away m::>st of. th~ y.:::!&· :f!'om 

his home base (Chicago) where he pays rent all yeo.t' rovnd. 
Unless he st~s in any one place long enough to make o+.her 
arrangements, he might have to stay at hotels. If..., inctead 
or even~ually concentrating his ectivitieo either nainly 
on the east coast or the wat coast, be should keep on 
commuting betwan the t\r-o co..."\Sts, a.nd ps.rtieuJ.ru.~ly :.r his 
a.cti v1 ties should gradUBlly exte:cd not only to N'Gl>T Yo!'k 
and Pasadena but also to Dost.on and. Haol:.ington, a.s v31~- e..s 

Berkeley and PDJ.o Alto, then his ezpsnses :for hotel 
accommoda.tiona and meals at hotels might s.mount (ou the 
bases o~ $12/ dey for 270 dey's) to 

Transportation in cities a.lmy from home base (o.a the 

basis ot $2. per d.ezy" for 18o d.ays) might amunt to 

Secretarial serv1.ces, while ~~w-ay f".com. hoD!~ be3e, ca.lculuted 
on the basis of $2. per hour for 100 hoU!'G per year 

Total estimated annual subsistence vh!le tra>rell:tng 

Grand total for annual travel a>:1d subsistence 

On the assumption that it should b;; :po::>sible :f'or Dr. SzilE.;:'d 

to economize by tro.velling by aircoo.ch, by staying v.f.th 
.friends rather tha.a"l ste.ying at hotel::;., and b;:.r grr-.duo...Uy 
concentl"ating his activities so that f'c•:re:':" cities r.eed to be 
covered, Dr. Szilard believeo it possibli:! thet b.i.s e::pennes 
JDight b:J cut to half' this toul.l. On ·i.Jl!s basio ~he cum 
budgeted annually tor travel and subsistence is 

300 

200 

$ 5,000 
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At present I am a mmber (Professor of Biophysics) at the Enrico Fermi 
Institute for Nuclear Studies at tb.e U.ni versi ty of Chicago. This 
position, while it may be regarded as very desir::..ble in many respects, 
does not represent the proper setting for tOO pursuit of my biological 
interests. 

I take tbe liberty to submit herewl th a I:JCUJ01"S....'1C..tllil in vh"tch I pl·opose 
to serve as a Senior Research Scientist-At··Le.rge eit:.ler for fiv:J or for 
ten years. 

I understand that under the terms of such. a. posit:ton I '\rould oo free to 
pursue my scientific interests azzyiTh-ra in e.ffiJiation with t'lliversities 
or research institutes. Initially, however, I vocld be affiliated vith 
the California Inst! tute of Technology, Pasadena, California; the 
Rockefeller Institute for Medical Resea't'ch in Ne·,r York; the De-partment 
of Pharmacology of the Medical College of Ne'.:l York University in nev York; 
the Department of Biophysics, !'..edic&l School, Un.i.ve:.sity of Colorado, in 
Denver; and the Enrico Fermi Institute for I:Juelear s·tudics at the . 

University of Chicago, Chicago. 

In general my research will be in the field of ouanti t~!!_!,!!:, bioJ.oCQ'. 
)t)re particularly, I expect to be concerned with the formation of adaptive 
enzymes in microorganisms 1 and the fo:rm.a.tion of antibodies in spleen cells 
in vitro, problems connected vith the grouth of microoZ"ganisms a.nd tissue 
CellS in Vitro 1 the grovth Of viruses in IDiCTOOrganiSill3 1 a.S '1-iell a8 in 
tiSSUe Cells in Vitro 1 and the transformation 9.S ~'ell C.,£; the tro.nSdUCt:i.on 
of genetic chiracters in microorganisms. 

I would expect 1n1 tially to coopere.t~ in the Rocl>.efsller Ins"ti tute with 
R. Hotchkiss, M. Fox, N. Zinder and Paul Weiss; s,t new· York TTniversity 
with Bernard Davis and tferner Maas; e.t the Univc:..~sity of Colorado with 
Leonard Lerman and To T. Puck; at the California Institute of' Technology 
w1 th Max Delbriick and R. Dulbecco; and at tb.e Unlvel'Si ~~ of Chicago with 
A. Novick and H. Anker. 

In the following I wish to present tvTO points of v-J.e~J that m:tght be relevant 
in judging the usefulness of ~ serving a£ a Senior Research Scientist-At­
Large. 

(a) At present certain branches of b5.ology in which I am interested are 
in rapid progress. The problems of protein synt.w.csis, the role of RNA 

and DNA, and the general problems of self-reproduction, differentiation 
and aging are rapidly becoming o:psl! to attack by means of new techniques. 
In part, this is due to progress in the field of microbiology and, in 
part, it is due to progress in the techniques of a.rd.ma.l cell cultures, 
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as well a.s other fields. T'uis a,p:p~ars to oo a sltUJ?.tion where it 
would be of great advantage for ~rene interested in general biological 
laws to be able to shift from one biolog5.Ctll ms.terial to another, E'.S 

the problem demands~ and to be free .. rom the limitations of using just 
the few techniques which any one :person can master. This ideal is not 
fully attainable for anyone short of being made head of e. research 
laboratory of some size created de r..ovo 1 c.nd thus being e;1s.bled to 

assemble, so to speak, from scratcllasu.fficiently laree and ·varied team, 
and at t.he sau2 time being given an a.d.n:U.nistreti ve setup which lee.ves 
the head of the laboratory free of edministr.at~.ve duties in order to 

enable him to effectively work vi tb. S'l~h a taam. Hmrever, as a Senioi• 
Research Scientist-At-Large, it might be :possitl~ to approxiJ~ate somevhat 
this ideal. situation (which is probably not .M.!l attainable in the 
United States). As a Senior Research Scientist-At-Large, it should be 
possible for me to establish collaboration with a sufficj_ently large and 

varied group of scientists scattered across the country in different 
laboratories, and at the same time I uould remain free of administrative 
duties. 

(b) As a Senior Scienti.st•At-Large1 it should be possible for me to 
acquire intims.te knowledge of. experiments conducted with a. gree.t variety 

of biological material and diverse techniques, and the:~eby to be in a 

position to try to function as a "theoretical biolouist." This statement 

requires a qualification: 

Biology has not quite reached the stage vhich uas attained by physics 

half a century e.go when enough fe.cts were established. to per..n:l.t a ·;;heo­

retical. physicist to come up with significant insights on the basis of 

the established facts. Yet in biology we might be -very well on the 
verge of a similar si. tuation1 and a few scientists ~r!:!.o era so inclined 

~ atte~t to act, for a period of time at least, as t~eo~etical biolo­
gists. This means that it might be well at present for a fev scientists 
to put less emphasis on their own experiments and s:pe_nd nore time trying 

to keep in close touch wi tll the experiments of othars in tha hope of 
being able to recognize new patterns and to gain insight into so.JJ.e general 

biological laws that have so far not cleru.~ly emerc;ed.. It nay be the.t the 

main difference between theoretical physicists of the past and tha would­
be theoretical biologist of the present is que.nti to.ti ve rs.-cher than quali­

tative. The lt.10uld•be thoore-tical biologist would pl'ObP..bly not be able to 

keep on studying the results of others ant!. th:t!~ing about the;.n for e. very 

long stretch of time. Much sooner thc.n a theoretical physicist., he will 
feel impelled to do further e~riments (cr to :i.nduce sorrn;?one else to do 

them) because he will feel the need to cut do•.m the number of possible 

avenues along which his further thiP..king WlY be tempted."'t'O 'WG'..!lder. 

With respect to the issue of whether the fello~'."ship should be given for 

five or for ten yee.rs 1 I uish to present the follmdng point of view: 



·7-

If the fellowship is given for ten years, it would toke ~ to the age 

of 68 years, whieh is the present retir~.ment age at most universities. 

On the other hand, if the fellowship '·s s1 ven for t'i 1..-e ye3.Ts 1 I would 
have to eontamplate returning to the Uru.-re~sity of ChicP.go uhen the 

fellowship lapses. While I understand that the University of Chict'.go 

would be agreeable to rq returning to it at any tima I desire to C':.O so, 

prior to reaehing retirement age 1 yet should I retu..T'Il t;o Chicago after 

a lapse of five years there would arise the question of how to spend 

the remaining time in a productive me..nner. 
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Curriculum Vi ta.e of Leo Szila.."'"d. --
I was born in Budapest, Hungary 1n 1898. I trant through officers' 
school there during the first World \oie.r and stud1.ed engineering there. 

In 1920 I left Hungary to continue roy engineering studies in Berlin. 
However, the attraction of physics :provad to be too greet. Einstein, 

Planck, Von Laue 1 Schroedinger 1 Hernst ~ Haber, a."l.d. F!'anck vere at that 
time all assembled in Berlin and attended a journal club in physics 
which was also open to students. I s".:iitched to p ysics and obtained a 
Doctor's degree 1n physics at the University of Berlin under Von Laue 
in l922o My thesis (l - see attached list of public£>,:;ions) Ghowed that 
the Second Law of Tbermdynaoics covers not only the ~an values, as 
was up to then believed, but also determines the gen~::t-a.l form of the 
law that governs the fluctuations of the values. 

Subsequently 1 I was a research worker 1n one of the K.a.ise:r Wilhelm 
Institutes in Berlin and later Joined the teaching staff of the Ur::!.versity 

of Berlin (as Priva.tdozent) where I remained until. 1933· Of the pa:pers 
(1 - 4) published during this period, soma are experim'!ntt~.l, and soire 
are theoretics.l. The last one ( 4) established the connection between 
entropy and information which fo~ms part of present ~ informs.tion 
theory. 

In 1933 I went to England. I considered e.t that time becoming a biologist, 

and A. v. HUl said that he would find a :position :for me as a demonst1utor 
in physiology. It occurred to me, hoi·rever, just then th3t a nuclear chein 
reaction might be possible if we could find an elemnt thE'l.t would em1 t 
neutrons when bombarded by neutrons. Artifi(!ial rad:toactivity \roB dis• 
covered a few months later by Joliot and seemed to provlde an i.nrporta.nt 
new research tool in nuclear physics. This decided me to mo-ve into nuclear 
physics. 

In the sunmer of 1934 I sta.T'ted work as a guest in St. Bertholome1.:.r's 
Hospital in London and this work resulted in ths E sta.blisl1..Ll2nt of the 
Szilard-chalmers Reaction (5) a.nd the discovery that slov neut:rons are 
emitted by beryllium if tile beryllium is exposed to ge.rnma rays o:f radium 
(6). In 1939, after the d:tsco-.. .rery of the fission of uran:J.um, the use o:f 

these slow neutrons from beryllium made it ];.Ossible to see that uranium 

emits neutroll6 when bombarded by neutrons; the f~"'..st r:.eut.rons emitted 
by uranium could be ee.sily dtstingu1slted fro::n the boJr.ha.....-:-d.tng slovr neut:ronso 

In 1935, after a visit to NeH York, l.'h~l~e I spent a few mont.lts e.s research 

associate at New YoTk University, I ecc~~ted a position at the Clarendon 

Laboratory, OXford University. During this perioc. I \.rorkcd :tn the field 

of nuclear physics (8-11). In 1938 I cane to P~rica under arrange~~nt 

With Oxford Un1 versi ty, which permi~,;t~d me to spend half my ti.!!:le 1n the 
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United Statc!so I was in the United States dll'.!.ng the time th~ ~1un1ch 
Agreement was ne&"'tiaterl. After t-l:unich I decided to stay L"l the United 
States on a f'ull·tim:! bCISis, and I resigucd at Ox?orC.. 

In January 1939 I "learned of the discovery of f'l~;;s1on.. It se md 
important to find out at once if neutrons arc emitteti in tha.t proc~ss, 
tor in tbat case a chain reaction in uranium b.acl to be regarded as a 
serious possibilityo I therefore as~ed the peTmj.ssion of Columbia 
Un1vers1 ty to work there as a. e:usst o.ud. per-.:or-:n an ex,perinmnt in ord..er 
to settle this question. Th:ts experiment (jointly pc:rfol"lred with 
Walter Zinn) led to the discovery of the neutron e!ll~ss5.on or U.\anium, 
upon which the cba.in reaction is based. (12, 13). The sa'l!.e discovery 
was made independ.ently at abo\1t the sen:e t:!.!rna by Femi o.ncl his co-wl~kera 
and by Joliot e.nd his group. 

In July, 1939, I rocognized that e. chtl.in reactlon might be sat u,p 1n a 
system composed of graphite and uranium. Beceu.sa of tl\e serious conse­
quences ot this possibility, it sec•:ood. tlle.t this r.'"aa a matter in which 
the goveroment ousht to take an interest.. I therefore went to see 
Professor Einstein to enlist his help in approaching the government. 
After several consultations, in which E. P. Wigner e.nt'l. Ed:ward Tell-3r 
participated~ Einstein wrote a lett,er +..o p-resident Roosevelt; and in 
response to this letter 1 the Pre~ident e.ppointed a coi!llli ttee unde:z- the 
chairmanship of the Direct or of the Nationo~ Bli'eau of Stand.e.rds. 

In February 19h0 I described the chain~rcucting uran.i.um ... gre.phi te sys teiJl 

in a paper I sent to the Physical Reviev (Feb1~ary 1 19'+0) o For reasons 
of secrecy 1 this paper was not published. 

In Novelllber of' 194o e. governilJent contra.c'~ t-ras giYcn to CclUL:!b:.:..a University 
for the develop.u-ent of the gre.phite-ura.nittn system, and I bee& ..... ..e a ~er 
ot Columbia University's Uational ~f'ense Research Staff. Early in 1942 
our group w"S.S moved to the University of Chica~; and on December 2, 1942, 
the chain reaction system was put into action. 

Recently a patent was granted to t.he Atomic Energy CommiEsion on the 

chain-reacting gra.phite··U..""'8..li'l.JD system, Jointly in. th~ v~s of' Enrlco 
Fermi and myself. 

In 1943 I became a naturalized citizen of the United States. 

In October, 1946 I Joined the ste.ff ot ·!ihe University of Ch!ceso as 
Professor of Biophysics in the In.etitute of Radio'b!ology o.ud Bio:?hyoics. 
This institute never grew as origins...Uy in'\ie:t:.(~erlJ i·i; had a succ::!ssion 
ot directors 1 and 1 t 't:as :rec~ntly dissolved. I rel.QB..inecl. 02.1 the sta-ff 

of the Univeraity of' ChJca.go bt·t have so far not jotned any de].:a.rtment 
1n the biology division. / 

I [, 
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I shcnlld :perllaps uention hero that I hav--e been for a r:m.wber ot yenl·s 

also Visiting Pn,fessor in the Depart.mcnt of B5.o:phys~.cs of th~ )i:!dical 

School at tbe Ur.d versi ty of Colorado o 

When in 1946 I wa.s fs.ecd with the task of converting myself i.nto a 

biologist, I teamed up with Dr. Aa.rou No""J"ickJ e. physical chcin:tst. I 

had k.Down him :f'l'om his WOl"k in the ure.nium p1•oject. We both got our 

tra:l ntng in biology through BtmZmer courses, e •i!h e.s Dr. Delb:dick' s 

course in Cold Spring Harbor 1n bacterial viruJJe B, and Dr. Va!l N1cl' s 

course 1n bacterial. biochemistry a·t; Pacifie Gro··a. Dr. Novtck and I 

worked as a team untU :rec<mtly wh·:::n the Institute of RacU.obiology and 

B1o~sics vas dissolved. \ 

A list of publications is attGehed, conte:tll!ng e. short description of 

each paper. When we star+Ad. out, we trieC:. to un.derstand a striking 

phenomenon Just then discovered by A. Kelner, who sho\rer.l thd.t bacteria 

killed by ultraviolet light can be reactintetl by shining vlsible light 

at them (Bl). A detailed anal.yais or the poo~nou enabled UB to 

interpret it 1n terms of a "poison" that is produced. by ultraviolet 

light and is decootpOsed by vis:t.ble 11.ght. This 1nte:11rete.tion was at 

first controversial due to Dulbeeco 'e 'iiOrk on light ren.cti va.tion of 

ultraviolet k111ed bacterial viruses, but he.s in the mean.tJ.me beeom 

widely accepted. )(y own int.e:rest 1n th~ subject wned when I could ntYt. 

convince Jl\YSelf that -we wre dealing \11th a phe:oomenon that s<!rvcs a 

useful biological PUl"'.PPSe 1n the life of the be..cteria. 

Next, we turned our attention to the study of bacterial viruses in the 

assumption that viruses ~ prove to be much sin!;pler than bacteria. 

We obtained some very interesting results (2) but d.ecideci to r.;llift after 

e. whlle to the study of bacteriaQ 

The two phenonena 1n 'Which we were particularly in·tel'estcd. were 

a) mutations and b) the formation of ade.pti vc euzy:l!es which :p!"OL:L.f.sed 

to provide a tool for the study of' protein synthesis. 

We were dissatisfied, hm:aver, ldth the nt;l;hot'!.s ~\ihat weTe av:llle.ble for 

the study of these phenomena.. It see-.:~d. to us necessary to stu:Y bac­

terial populations in the grow-"ir.g cond1M.on 1n a stationa.ry state, 

i.e. we thought we ought to use a ccntinrous flo\-r deYiceo We developed 

sUCh a device, which we called a "Chemostat," In this Pf!...rti(!ule.r device 

the rate of growth of the ba.ctcrio. can. ce cl.c.nged by c~anging the concen­

tration of one of the growth fact.ors of o1..1r ehoosinc which l:e ms >.e the 

controlling groV'"IIh factor. 

We started out by using the "Chemostat" for tl"Ja study of mutations a.nd. 

obtained quite unexpected resul ta a.t the very outset. It tur-aed out, 

for 1natance1 that the rate at l-7hic::h certain mutations occur does not 
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change when we ~-e the rate e.t which the bc.cte:;:la c1.1vid.e; \re cou..ld 

vary tbe rate of growth 'lii.th1n a wid'! range tdthout c.hang1.ng the rate 

at which these mutations occurred. He found one fe.m:Uy of' compounds -

purines - whic:h mBiY cause an about ten.fold increase in the m · ·:.a.tion 

rate of bacteria without any a.ppl~cii:~ble killing. And -vre also found 

anti.mutagens 1 which in very snnll contractions •;,.'iLl f"ully counteract 

·the effect of purine-type muts.gens. 

In a. bacterial population maintained. in t!le 11Cheroostat" there oecur 

evolutionary changes (3) and one st:i.'ain of bacteria. is !"eplaced by a 

mutant strain, which can gro'!tr fa.eter in the condi tious prevailing 1n 

the growth tube of tha "Che:mos·cat." We obserr~d St!cccssive e~:olutionary 

steps ot this sort in each tn.'Jleriment ot sufficiently long dlll'"ation and 

were able to analyze the phenon:enon. 

Experiments on adaptive enzyme formation performed by IJ:.~ans of the 

"Chemstat" are still 1n their inf's.ncy but 1 t sGcms that t.~ "Chemos tat" 

wUl prove to be a necessary tool 1n the.t field al.so. 
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* PARTIAL BIBLIOGRAPHY OF !..EO SZILARD 
(with annotations) 

A. Physics 

(1) Zeitscbrift ftir Physik, 1925, p. 753, 32. T~is paper extends the appli­
cation of thermodynamics to the deriv-ation of the lmvs of tbermoc1yr...amical 
fluctuations. It was accep·~ed as dissertation by the University of Berlin. 

(2) Zeitscbrift flir Physik, 1925, p. 688, 33. - jointly with H. Hark. · This 
paper reports experiments which revealed anomalous scattering of X-rays. 

(3) Zeitschrift ftir Physik, 1926, p. 743, 35. - jointly with H. ~mrk. This 
paper reports experiments on polarizing X-reys by reflection on crystals. 

(4) Zeitscbrift ftir Physik, 1929, p. 840, 35. This paper evaluates the 
increase of entropy which is connected with operations of an intelli­
gent being on a thermodynamical system if these operations are coutrolled 
by measurements of variables ~hich are subject to thermodynamical fluc­
tuations. This paper was accepted as Habilitationscr~ift by the Univer-
sity of Berlin. -

(5) "Chemical Separation of the Radioactive Element from its Bornbcrdecl 
Isotope in the Fermi Effect" _.,. jointly with Chalmers. Natm·e, p. lJ-62, 
134, 1934. This paper demonstrates a generally applicable process 
(Szilard-Chalmers reaction) for the concentretion of a radioactive 
element produced by neutrons if the element ~s to be separated from a 
mass of a stable element with wLich it is chemically isotopic. 

(6) '~etecting Neutrons Liberated from Beryllium by Gamma Rays,"~. 494, 
134, 1934. Nature. 
This paper describes the discovery of i'adium-be:;..-yllium photo neutrons 
which, being of low energy, represent a. "Qse:Cul tool iu .:me lear research. 
They were universally used later in the discovery and in-·.-esttgation of 
neutron emission of uranium on >fhich a cba.in reaction is b::sea. 

(7) "Liberation of Neutrons f'roo Beryllium by X-Rays" -- jointly uith 
a group of six others, p. 880, 134, 193~-. Nature. Using x-reys in 
place of gamma rays the threshold for the emissiOn of photo neutrons 
from beryllium is determined by varying tbe voltage of an X-ra~' tube 
and is found to be somellhat above 1.5, and v1ell belm1 2 m.e .v. 

(8) "Radioactivity Induced by Neut:;.·ons" -- jointly uith Ch~lu:ers, p. 98, 
135, 1935. Nature. In this paper a neu·~ron induced re.dioacti ve 
period of about 3-l/2 hours is reported in Indiu;n 1-Jhich does not fit 
in with the explanations found for other radioe:ctiv-e periods. In a 
later paper it is shown that it is due to an exc:Lted Indium nucleus 
which is isomeric with stable indium nucleus 115. 

*Some of Szilard's most important works still rem&in unpublishable, 
for reasons of national security. 
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I (13) 

(14) 
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"Absorption of Residual. Neutrons," p. , 136, 1935. Nature. 
This paper reports tbe discovery of neutron resonances at low 
energies, gives an estimate of their energies, and states that the 

energies can be measured by observing the absorption of the residual 

neutrons in boron or lithium. 

"Gamma. Rzys Excited by Capture of Neut:..-ons," p . 323, 139, 1937 -­
jointly with Griffiths. Nature. This paper reports on tlw observa­
tion of gamma rays emitted by a number of odd ele~ents which are 
strong neutron absor-)ers. The counts obser-ved per absorbed neutron 
were found to be 15 per cent identical for all these elements. 

"Radioactivity Induced by Nuclear Excitation" -- jointly with 
Goldhnber and Hill, p. 47, 55, 1939. Phys. Rev. In this paper 
the previously reported period in tndiumTS'TriVestigated and the 
conclusion is reached that it is due to nuclear excitation of the 
stable indium isotope 115. 

"Instantaneous Emission of Fast Neutrons in the Interaction of slow 
Neutrons with Uranium" _.,. jcintly 'With Zinn, p. 799, 55, 1939. 
Pby8. RevQ In this paper the discovery of the neutron emission of 
uranium is reported. It is estimated that two neutrons are er.Jitted 
per fission. The neutrons from m·anium are made visible on 0.'1 

oscillograph screen~ As priwary neutrons, radium-berylliUh photo 
neutrons were used which, because they are slo~, can be easily 
distinguished from the fast neutrons emitted by uranium. This dis­
covery which was made independently by Fermi in the same year indi­
cated the feasibility of a sustaining nucleer chain reaction. 

11Emission of Neutrons by Uranium" -- jointly with Zinn. p. 619, 
56, 1939. Ph,ys. Rev. Detailed report of above oentioned experi­
ments, number of' neutrons per fission me~sured as 2.3. 

"Neutron Production and r~.bsorption in Uranium" -- jointly with 

AnderGon a.nd Fermi. p. 284, 56, 1939. Pl?zs. Rev. This paper 
reports an investigation on the chain reaction qualities of a 
uranium-water system" It is estimated that 1.5 neutrons are 
emitted for every th~rmal neutron vbich is absorbed by uranium. 

Dr. Szilard's part inijcingli~ about of the first nuclear chain reaction; 

in the design of the t'1rst nuclear reactor (atomic pile) are described, 

insofar as these matters can be made public, in tbe Official Report: 
Atomic Energy for Military Purposes, Henry D. Smythe, 191~5, Princeton 

University Press, pages 34, 47, etc. 

B. BIOLOGY 

(17) A. Novick and leo Szilard - EXPT<'_.RJ1.1KNTS ON LIGHr-REACTIVATION 
OF ULTRA-VIOLEI' INACTIVATED BACJ:IERIA.Proceedings of the NATIONAL 

ACADEMY OF SCIENCES. Vol. 35, No. 10, pp. 591-600. 
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(18) .Aaron Novick and Leo Szilard - VIRUS STRAINS OF IDEirriCAL PHEHO­

TYPE WI' DIF'li'EREI.'JT GENorYPE" Science, Jonu.::J.'Y 12, 1951, Vol. 

113, Noa 2924, PP• 34-35 . 

(19) .Aaron Novick and leo Szilard - EXPERIHENTS t i.:'H THE CEE1·10STAT ON 

SPONTANEOUS MUI'ATIONS OF BACTERIA. Proceedine;s of the NATIONAL 

ACADEMY OF SCIENCES. Vol. 36, No. 12, _JP. 706-719, recember , 1950 . 

(20) Aaron Novick and Leo Szil.a.xd - DESCR!PriOU OF THE C~IOOTAT9 
Science, December 15, 1950. Vol. 112, ro. 2920, pp. 715-716. 

(21) Aaron Novick and Leo Szilard - EXPERII~NTS ON SPONTANEOUS AND 

CHEMICALLY INDL~ED MUTATIO.US OF BA.CTERIA GRC'i.P'TG llil' THE CBENOSTAT. 

Cold Spring Harbor Symposia on Qua~titative Biology. Vol. XVI, 

1951. 

(22) Aaron Novick and Leo Szilard - ANTI-:.J.tJ:rAGES. r!e;t.ure, Vol. 170, 
p. 926, November 29, 1952. 

(23) Aaron Novick and Leo Szilard - EXPERIMEITTS WrrH THE CEEHOSTAT Ot"i 

THE RATES OF AMINO ACID STh"'THESIS IN BACTERIA. Dynamics of Growth 

Processes. Princeton University Press, pp. 21-32, 1954. 

(24) Maurice S. Fox and Leo Szilard - A DEVICE FOR GRO .. lDJG B...I\.CTER!AL 

POPULATIONS UNDER STE.-4DY STATE CONDTIIONS. Journal of C-eneral 

Physiology 39, p. 261-6, 1955. 

The first of these papers Wrr) i nvestigates a phenomenon discovered 

by A. Kelner after tha war, ubo showed that bacteria "killed" by ultra­

violet light can be revived by shi~tng visible light on the~. Experiments 

designed to analyze the phenomenon are described in this paper ; they lead 

to the conclusion that the ultra.viol~t light produces a "poison 11 \Thich can 

be inactivated by light and tbat this "poison, 11 if present 1·7hen, subsequent 

to irradiation, the bacteria divide, will cause both death and mu.tations . 

The second paper (#18) describes the discovery that, vhen a bacterium is 

infected simultaneously with two related viruses which differ from each 

other both in genotype and phenotype, the virus population e <Jerging :from 

the bacterium contains a class of viruses which have the genotype of one 

and the phenotype of the other. 

The papers #19 to #2.3 describe a new 1.1ay of studying bacteria by maintaining 

a bacterial population in a stationary (exponentially gro~ing) state indefi­

nitely and controlling the growth rate by con·crolling the rate of supply 

of an essential growth factor. ;~n apparatus is described in these papers 

which will conveniently accomplish this and which is designated as the 

Chemos tat. 

In studying mutations in bacteria or the formation of adaptive enzymes 

in bacteria inaccurate, and therefore misleading results are frequently 

obtained by studying bacterial cultures in flasks in llhich the number of 

bacteria increases exponentia lly acd today tbe use of the Chemostat appears 

to be indispensable. 
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In studying muta t i ons in bacteria or the fo ·. r..'cion of adapth,.e euzyr"eo in 

bacteria inaccurate, and therefore misleadin , ::-esults axe fre'}uently 

obtained by studying bac t erial cultures in l sks in >lhich the number of 

bacteria increases expone ntially and today 1 he '.Be of tbe Cbernostat appears 

to be indispensab le. 
I 

In the papers #19 to #22 , t he Chemostat is used in the study or;~utations. 

It turns out that the rat e at which mutations occur in a gi'owing bacteri a l 

population under the condi tions studied is not proportion~l to the rate 

at which cell division occurs , r ather the rr:ut;;..tion rate is constant per 

unit time independent of the )"ate at which the c ulture is gro~-1~.ng. There 

is found one group of compotmds , a l l purine derivatiYes , of ·v1hich ca.ffein 

is one, which greatly increases the mutati n rate 17:i.t'•.out hE.;,,.ing an appreci­

able killing effect on tbe bact eria. 

There is another group of compounds described in these papers, a ll of them 

ribosides of purines which i n small quant ities '1ill coopletely counteract 

the action of the above me nt ioned purine type mutagens and also re·"'uce 

the rate of spontaneous mutations. 

In paper 7~3, the Chemostat i s used t o study tbe biosynthesis of' amino a cids 

in bacteria and the regulatory mecbani se1s wbicb. are involved in ito The 

bio-synthetic appara tus of' t he bacteria r e spond to amino acid concent rat i ons 

in the medium, which are exceedingly lo;1 . For instance , a 'bac te?ium which 

can make arginine and will do so if there i s no arg:l.nine in tl:e medi um, 

will stop making arginine if a n arginine concent ration of lo-9 ca/ce is 

maintained in the medium in the Chemo s t a t. (Novick and Szilard - unpublished.) 

One way of studying such regulatory mechanj_su:s is based on the use of 

a mutant which is blocked in the synt besis of an e~ino acid--in our case 

Tryptophane--and which pours out into t he u:edium a ''precUTsor" of' that 

amino acido Paper #23 utilizes such a rnutant o In ~he abse:J.ce of Trypt o ­

phane in the medium, a precursor of Tryptophane i s poured out by the 

mutant into the medium at a r a te which is i ndependent of the grmrt h r ate 

of the bacteria. In the pr e se nce of Tryptopho.ne this "precursor " is not 

poured out by the bacteriao It is conceivabl e t ba.t t his inclica.tes a -

general phenomenon of' regula tion t hrough a negat i ve feed-bnct of the f i nal 

product at one of the early steps of t he metabolic pa'ch .. ·ray l eacing to 

Tryptophane. 

In paper 1/:24, there is described a devi ce ca l l ed a breeder . I n t his 

device bacteria may be grown in a continuous flov of nutrient . The flo~ 
of the nutrient is contr olled by the turbicUty of the bacterial culture 

and the growth is not limited by a growth factor, as is the case in the 

"Chemostat." 

This device was developed i n order to s tudy mut ations i n bac t e r i a under 

conditions of growth at the maxi mal rnte , and such a study uas carried 

out by Maurice s. Fox. 



CALIFORNIA !]:'SfL'ITUJ.'E 01" TI!CKNOJ...OOY 

Division of Biol.ogy 

Mr. WUlia.m Consolazio 
The National Science Foundation 
Washington 251 D. c. 

Dear Mr. Console.zio: 

August 131 1956 

I write this 1n support of' the proposal that tnc I!ational Science 
Foundation grant the funds necessm'y to e.pr:o1nt Pxof'essor Leo 
SzUa.rd a Roving Professor with the understo.ilC!.ing thE.t he v.:lJ. 
spend time at each of the five institu~ionB nam0d in the appli­
cation, i.e., C&litornia Institute of Technology, The University 
of Chicago, The Un1ve:rsity of Colorado Mad1c£l~ School, New Yol·k 

University College of Medicine, ruld. The Rockefeller Institute for 
M!dical Research. 

The ide& evolved trom a suggestion me.de by Ted P. •. u:k that '"I'G ought 
to explore the possibility of' some kind of a.n 1nte:;.·-inst1tut1onal 
appointment for Szilard -· that only 1n tb.is r:rcy- could. his un.i.que 
characteristics be most uaeful to science. !fax Delbrllck of this 
laboratory lent his enthusiastic support. The Faculty of the 
Division unan1molJSly approved the plan outlir:.cd in the e.ccom:.pn.rzy-ing 

application. I then checked llit.h Robert F. &"\Cher, Clleirmen of t.he 

Division of Pbysics, Mathematics et.nd A.stronolt\Y, ax:d w:f.th Linus Pauling 
of' the Division of' Coomistry and Chemical Engiueer:lng. The physicists 
and chem1sts here are equally 1n f'e.vor of he.ving SzllE!.rd r;pev.a. a. 
traction of' his ti..me at the Institute. It is therefore abundantly 
clear that support for the plan is lT1des:prcad a.t tb.e Institute. 

I do not believe this propos&. should. be eon.sid~red in te!'IllS of the 

precedent it is l.ik.ely to set for NSF. I dou 1 t believe aiJOther 
person tor ~ sueh an appo1ntzn.:lnt wuld ba a.rpro::;>r1a.te is likely 
to come along tor ma.D.y" years. I tht;:;:ei'o ... "e feel there is no need 
to worry about a flood of proposals for si.m:tlar grants. liaybe you'll 
get them but I feel. ree.sonabJ.y Sill"e you'll find very 1 very feu to 
which you •u want to g1 ve encoura.ge~ent. 

I sincerely hope the National Sc1er.ee Fou.udat1on will find. a way to 
make the "Sz1la.rd experiment." 

Sincerely yours, 

G. w. Beadle 
Chcirman 



Dr. G. W o Beadle 
Biology Division 
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UNIVERSITY OF COLOJ.l.ADO 
MEDICAL CENTER 

4200 East Ninth Avenue 
Denver 20, Colorado 

California Institute of Technology 
Pasadena, California 

Dear Doctor Beadle: 

July 23, 1956 

This letter for transmittal to the NationDl Science Foundation indicates 

our expectations with respect to Drc Leo Szilard's contributions and respon­

sibilities to this department, under the proposed arran~emer.t for his appoint­

ment as a Scholar and Visiting Professor~ 

Dr. Leo Szilard possesses one of the most versatile and keenly analytic 

minds of our generation. His ability logicallY to dissect problems and to 

consider new and unconventional approaches to their solution is a scientific 

asset of enormous value. 

We are expecting Dr. Szilard's specific contributions to the program of 

the Department ofBiopbysics to involve tbe folloHing functions: 

a) One of the main interests of this depru.·tt1ent lies in the general 

fieldf, of bacterial genetic processes and bacterial viruses. This area repre­
sents one of the foremost opportunities for application of QOleculnr analysis 

to tbe problem of biological replication. Th..e models curre11Jcly developing 

from work in this area are fundamental in tl:.eir o\-m ·right; in addition, they 

furnish a system which can guide genetic stuclies in mommalian cells, -which 

now have become accessible to investigation by quantituqve techniques like 

those hitherto confined only to microorganisms. ~~e depart~ent be.s an ex­

cellent group of younger scientists at the assistant professorial level who 

are ptn'suing problems in bacterial genetics ar:d bacteriophac;e. Hm1ever, 

with the turning of my own energies to problems of mEnmalian cell biology, 

there is need for mature advice from an older person actively interested 

in bacterial and virus replication. These younger men possess cood train­

ing, drive, and real creative ability. They and their students uould profit 

greatly from regular access to a person with the scientific maturity and 

intimate acquaintance with tbe field, which Dr. Szilard possesses, to criti­

cize, stimulate, and assist in guiding tl:eir efforts. i'lhile "We foresee 

that Dr. Szilard's contribution here will be mainly in t:P...e supply of guidance, 

cr1 ticisms, and suggestions, vie hope it will be possible to provide fac111 ties 

for him to undertake some experimental vork himself in this area, if the 

occasion should arise. 

b) Dr. Szilard's participation in de~artmental research seminars 

will be of great value in our training program. His ability to stimulate, 

challenge, and inspire graduate students is especially ef:t'ective in a program 

like ours that is small and, to an appreciable extent, informaL His orien-
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tation to'W3.I'd science and i~s problems is one ;:hich coiu.cides coulPletely 
with the philosophy of this department; i.e., an emphasis on clea:::-ness of 
thinking and simplicity of operations, so as to achieve m~~i~ally definitive 
answers, uith a minimum of manipulatj.or. ana. comvlex pro~edure. Both the 
faculty and the students can le!li'n a great deal from !Jr . Szilard, and we 
lo~~lt forward to an arraneement tllat will make possible c~""ltin.uing opportunity 
for participation -w-t.th him in discussions and eemtnars. 

c) For some time it bas been our hope to be able to add to the lines 
of this department 1 s program a study in biological regulatory and integra.ti ve 
mechanisms. Such in\~stigation woula have to be of li~ited scope and involve 
new and simple approaches consiste:1t wtth the sca:t.e of the departi:;ent 's 
facilities. The time at which such an activity could start -v;ould be strongly 
dependent on progress made in the othe~ pro~runs, and on the availability of 
additional space and scientific personnel~ tu·. Szilard has always had an 
absorbing interest in these problems, and has ronde critical conceptual con­
tributions which have anticipated development of modern Inf'ornation Theory. 
If' our plans for this particular type of expansion reoch :::'rui tion, Dr. Szilard 
would be of enormous assistance in the formulat:~ on of such an a.cti vi ty. 

In addition to these specific activities in the Department of Biophysics, 
Dr. Szilard could contribute a great deal to many areas of this IJ!1.iversity. 
The faculties of the Physics Depar·t;rnent, the Higb-Altitude Observ-atory, and 
many of the bio-medical departments will undoubtedly t~ke advnDtage of the 
opportunity to consult with him regularly about their programs. His influ­
ence could have widespread effects tl1rougbout this scientific community. 

Dr. Francis Manlove, Director of the Medical Center, approves of these 
arrangements, and is so indic•ting in a separate covering letter. 

Sincerely, 

/s/ Ted Puck 

Tneodore T. tuck, Ph.D. 
Professor and Head 
Deportment of Biphysics 



-19-

THE UNIVIIDSITY 0~ Cli!CAGO 

July 30, 1956 

To: Dean Wo.rren C. Johnson 

From: Harry Kelven, Jr. 

Dear Daan Johnson: 

I have now had an extended conversation ;nth ~an R:.>.rrison on the 

SzUard m&tter and thought it night b~ useful 11' I reported. the 
general substance ot it to you. 

AS you will reeall, the proposal concerning the li:f'etilr.a Roving 
Fellowship for Szlle.rd involved th..~e :points. Tb.e f'i1•st "Went to 
whether the University would grant SzilC.l"d tlte nccc:1sary leave to 
accept a five year fellowship if' one were offered. by t.'b.c Ne.t1onal. 
Science Fo~tion, and whether it would agree to be a co ... a:ponsor 
vi th tour other institutions Ullder such a p:r.oposf1l.. Yl!'. Ha~J"ison 

saw no difficulties li"he.tsoever in this, erA asau..-re-d me the Untva:rs:!.ty 
would cooperate f'ullyo He said the University llt-ou.ld be quite ;r...lling 

to receive ·the tuncW. from the I'Je.t1one~ Science Found!'.tion a.i'ld s.dminister 
them if that wre ot.berwi.se convenient. It l-:Ould be cqu:ally e.gr.cesl:lle 
to it to have the grant f!P to one ot th~ other 1nst1 tut ions. He also 
suggested that it might be appropr1.e.te ·oo Jmve Szilard's a.E?Olntment 
kept in force, and to have him e..ssig:ned witllout pay to t-..he fellmrship 
in contrast with his taking a formal leave of absence for five yearso 

The second step of the proposal ~rent to th·~ ll'illinsnecs of the Univer­
sity to receive and administer funds to be e.ppU.ed to o.n e:xtc:wicn of 
the fellowship arrangement at Szilard's re"t!re.!Uentv !-t.-. Earrieon 
again saw no diff'icul ty 1n this and again e.asured me o~ the f'u.lJ.est 
cooperation of tm University. He cited the case of D:r. F;:e.nck as a 
precedent, and indicated the University had be~n quite happy \;ith the 
Franck arrangement. As you knov 1 in tlw.t ce.se the .Fels li'ouudCt1;;:1.on 
agreed with the University ·to pay Franck's se.J.a..Jr for life ~ too 
Un1 versi ty has annua.l.ly reappointed Fr.anclt for anot!ler year under 
this arrangement. Be indico.ted further th~t the exect f'~.na.:a.cial. 

arrangements eould, vi thout a.ey 1ncon~Ten1ence 1 b~ made to suit the 

individual. ease and the w1ohes o:f' th . .; donors. 

As to the third part of the proposal.l' he ,-3-S leaBt encotll"e.ging. Jle 
thought it mst unlikely- that the Do~2.,d of Tt"tmt...-:.es ;ould approve the 

University's making a direct contribution to tle post reti-re~nt 
fellowship, and discussed pel~cua.siv~ly the rtf' ... ny cliff"iculties he saw 
in this as a matter of geooraJ. University :policy. J!e did ,_nd.icete1 
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howvcr, that in case of b.3rdship1 the University .m..tght e.g.--roe to 
continue its contrtbution to Szll8.2.'d.' a S.l.lii•.li ty during the five yea't" 
period of tbe Nati.on&l Seien.cc Founli.e.tion fel.lo·:rf;.illip, but only if' 
the f'ellowsl:li;p grant i teelf' cot,.ld. not be me-..de to cov~Jr th.ts. 

Perhaps mst important ws.s tb.e fact thnt Ur. Harrison e;rpressed an 
extremely sympathetic interest in the overall ~tte:r and a voey 
considerable s.ppreciation of' Szil~U·d' s s~ecia.l tvJ.cnt.s end contrt­
butions. I think, therefore, that 1-re can be coni"idcnt oi' the ut!oost 
cooperation tram tba adm1nistret1.on jJl can:"'_ring out. the details of 
the National Science Four...M.tion f'ello1rehi:p 1 a.Z1d in exploring the 
poss1bU1t1as of e.xtellding it, throueh the acq·uisition of cutsid.e 
funds, to a lifetime fellowship. 

~I once again exrrees my ~st thanks for yotu: generoU£ hel:p 
and interest in ·this l!Btter. 

CordiaJ.ly, 

Harry Kalven, Jr. 
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Mr. William Consol.a2io 
National Scieu.~.;: Foundation 
Washington 25, D.C. 

Dear Bill: 
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July 6, 195 

I am writing in support of an application to be made by Dr. George w. Beo.dle, 

:for a grant that would provide a Rov-ing Professorship or its eq_uivalent for 

Dr. Leo Szilaru. 

As I visualize the scheme, it would leave Dr. Szilcrd free to distribute his 

time as be saw fit in l:hatever institutions uight interest him fr0rn time 

to time. It is naturally e~ected that he \;ould s:p-and an appreciable amount 

of time each year at each of those institutions ~1hich are concernec1 with 

initiating the project: namely, the Division of Biolo~ at Cal Tech, the 

Department of Biopbysics at the University of Colorado Hedical College, and 

the Department of Pharmacology at l'Teil York Univarsi ty College of ~-iedicine, 

of which I am chairman. .-~.s far e.s our department is concerned, we bave found 

Dr. Szilard's visits very stimulating, and we hope that he ~ould continue to 

av.~~~ from time to time as a consultant advising us on ot~ scientific prob­

lems. Moreover, if he should wish to settle for a consicernble period at 

NYU I would be delighted and I am confident tba.t 1-1e could proviC.e space 

for him. However, our work has more of a biochemtcal ttc.n a biophysical 

orientation, and I hardly expect th~t we would be seeiug very much of him. 

My-interest in supporting this project is therefore based primarily on the 

belief that Szilard's prese·;t situation is not very satisfactory and a 

Roving Professorship "\.Jould offer o. better cho.nce for the full e:·ercise of 

his re~ble talents. 

Tbis is a peculiar arrangement. But Szilard is a ?ecullnr pe~son, and I 

believe this ia the best possible solution for him. In recent yes·s he 

has engaged extensively in visiting other labo:..·e.tories, vhere he h·s been 

most generous in giving thoughtful a.nd dee? attent:'.on to the ~1ork in p:r:o­

gress. He has a unique ability to grasp ins',;an'~ly '~he r.os'c varied probler.~s, 

to seize Upon their significant aspects, b.nd to c:oply to them tmust.UJ.l imagi­

native and critical powers.. These visits hnve often led to va~uable new 

experiments and have given to many young biologis~s a c-.uch enhanced sense 

af the distinction between significont and tri,~al proble~s. The Roving 

Professorship v7e are tryin' to arrange ~1ould regularize such peripatetic 

activities and '\10Uld at the same Ume provide the op::~ort.unity, if his inter­

ests so directed, for an extended lJeriod of -:lorl:: at a single Institution. 

If I can be of any further assistance plecse C.o :1ot. hes~_tate to let me 

know; I expect to be at the ~brine Biolo3ical L~boratcry in Woods Hole 

until late August. 

Since?ely, 

Bernard D. De. via 
Chail"mat"·'l: Pt.:.Ermacology 
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The Rockefeller Institute for Hedical Research 

66th Street and York Avenue 

Dr. George w. Beadle 
Division of Biology 

Ne~ York 21, N.Y. 

California Institute of Technology 
Pasadena, California 

Dear Doctor Beadle: 

June 14th, 1956. 

I would like to express our willingness on behalf of the 

Rockefeller Institute for Medical Research to have Dr. Leo Szilard 

fulfill a part of his propsed functions as Scientist-c.t-le.rge at 

this institution. We have discussed the purposes o.nd requirements 

of the plan and feel that within the f:ramel7ork of' ottr ·;':.ole Institute 

we shall be able to provide a background for this activity and facili­

ties as they may within reason be needed from time to time. 

Sincerely yours, 

/s/ Rollin D. Hotchkiss 

Rollin D. Hotchkiss 



;ffittaUurgical I.aboratorp 
P.O . BOX !5207 

CHICAGO 80. ILLINOIS 

May 15, 1946 

Dr. Leo Szilard, 
Hetallurgica1 Laborato~-, 

Chicago, Illinois 

Dear Dr. Szilard: 

I acknowledge J~he receipt of your letter of 

May 9 and I regret to s ay that no offer will be made to you 

to continue your work ~'ter June 30 , 1946 with the University 

of Chic a go under contract with the Manhattan District. 

BUTTERFIELD <4300 

Hay I take thi'3 opportunity to express the appre­

ciation of the Metal.lur .~ ica.l Laboratory for your very valuable 

contributions to its suGcessQ Your foresight and initiative were 

larGely responsible ~or obtaining support for the original atomic 

energy program, and you.:- work on piles and your vision for new 

types of piles have bee~1 important in the development of the 

research pro gram of the Laboratory. 

I know that you will find interesting work to do 

in which you will conti~ue to work for the safety and welfare 

of the nation and I wish you every success in ito 

FD:db 

Sincerely yours , 

F'arri~gton 'Daniels 1 Director 
Uetallurgical Laboratory 
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a au eq e t polio 1nfect:r..on of the .- ntes ... il".al · ra ~ t, there 1 a 
rapid !l se in t~he t1.t c of the eire Q.ti .. g a.Jlt boQy :rrr: ... efo_e uc' 
a vaecinatecl :Lndi rid.u.al is inun pol.e in the ense tl at the 
infect on cannot ap ... -ea f:.: · t"1e ntest ra..aJ. ··ra 1t 1 "~.a. the bloo c 
culation to the min. ut such :;,, va.e i atio1 e · root eo1 !!'le n e 
nd1Vi Ual resistance against th infec/Gion Of t .. e . ntesti al t 
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a.nt:t o 
Such a vaccinat on of the e a: ed t.ype ~- ~'1 ;he w·ill infectior 

agent might prove useful also in ·che :oaae of 1nflu -~n'7.a an t. ;phoid ~ever. 
J..t mi&'"lt prove useful 11 ene ... al 111 al ~- 3e rtfeot:t .lS of ucous ms -
branes in which or~inary vaccina&ion (t1a~ ~eads to cir-eu at·n~ a t 

bodies ut not to delayed typs hypersensitivity oe not affor ~s~ -

mum protect on. 
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Re - Dr. Leo Szilard -1- July 16, 1958 

Leo Szilard was born in 1898, in Budapest, Hungary, and 
obtained his Degree of Dr. Philosophy in Physics at the University 
of Berlin in 1922. In his Doctor's dissertation, he demonstrated 
the connection between the Second Law of Thermodynarnics on the 
one hand and the relation of entropy and probability on the other. 
He became a privatdozent for Physics at the University of Berlin 
in 1925. His Habilatations-schrift is often quoted these days be­
cause it first established the relationship between entropy and 
"information," subsequently rediscovered by Shannon. 

In the years following 1922, he worked experimentally at 
the Kaiser- Wilhelm-Institutes in Berlin-Dahl em in the field of 
x - ray research. 

While a refugee from Hitler Germany in London, in 1933, 
he became interested for the first time in nuclear physics . Work­
ing for a two - month period during vacation-time in 1934, at the 
St . Bartholomew Hospital in London, he discovered, -jointly with 
a staff member of the Hospital, Dr . Chalmers, the disintegration 
of beryllium by the gamma rays of radium. They found that if 
beryllium is exposed to gamma rays of radium, it is disintegrated 
and that slow neutrons are emitted in this process. This radium­
beryllium neutrons source played subsequently an important role 
in the history of the chain reaction, as will be described below. 

During the same two-month period, they also discovered 
what is now called "Szilard-Chalmers Reaction'' which permits 
the separation of a radio-isotope from the stable isotope from which 
it is produced through neutron capture . 

While in England, Szilard became as so cia ted with the Claren­
don Laboratory at Oxford where he worked in the field of nuclear 
physics . In 1938, Szilard was in the United States at the time uf 
the Munich Crisis and, at 'that time, he resigned his position at 
Oxford and remained in the United States. 



Dr. Leo Szilard -2- July 16 , 1 9 58 

While still in England, he had recognized the possibility of 
a self-sustaining nuclear chain reaction that might be maintained 
if an unstable element could be found that would emit two neutrons 
for each neutron captured, and he had derived the general laws 
governing such a chain reacting system. 

He learned in January 1939 of Otto Hahn's discovery of the 
fis sian of uranium. Hahn showed that uranium breaks into two 
heavy, charged, fragments when it captures a neutron. Szilard 
immediately thought of the possibility that neutrons might be emitted 
in this process and that a self-sustaining nuclear chain reaction 
might be set up in some system containing uranium. At once he 
borrowed $2, 000 from personal friends, rented a gram of radium 
and made a radium-beryllium neutron source out of it. He tho\lght 
that, if such a slow neutron source was used to bombard uranium 
with neutrons, then the neutrons emitted in the fission process could 
be distinguished from the pri1nary neutrons because they could be 
expected to have a much higher energy than the neutrons from the 
primary source. He teamed up with Walter Zinn at Columbia Univer­
sity and they demonstrated, on March 3, 1939, that about two neutrons 
were emitted in the fis sian of uranium for each neutron captured in 
this process . The same discovery was made independently · and about 
the same time by Anderson-Fermi at Columbia University as well 
as Halban and Joliot in Paris . 

Subsequently Szilard then worked as a guest of C olumbia 
University until the end of June. During that period , Fermi and 
Szilard teamed up and carried out jointly with Herbert Anderson an 
experiment which showed that uranium-water system came close, 
but not close enough, to being able to maintain a self-sustaining chain 
reaction. 

In July, 1939, Szilard recognized that a uranium-graphite 
systen1. w a s much more favorable in this respect than the uranium­
water system and that it was likely that a chain reaction could be 
set up in such a system. He was aware of the military possibilities 
inherent in this development and realized also that a world war was 
impending. Szilard communicated his results and his apprehensions 
to Albert Einstein and these com1nunications resulted in a letter 
written by Einstein to President Roosevelt , dated August 2, 1939. 
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In February, 1940, Szilard sent a paper to Physical Review 

appraising the possibility of maintaining a self-sustaining chain 

reaction in the uranium-graphite system and concluding that self­

sustaining chain reaction should be possible in this system. At the 

Government's request, the publication of this paper was withheld. 

In November, 1940, A government contract was given to 

Columbia University for developing the Fermi-Szilard System and 

at that time, Szilard became a member of the Columbia University 

National Defense Research Staff. In January, 1942, Fermi and 

Szilard moved to Chicago to continue their work under contract with 

the Government in the so-called Metalurgical Laboratory of the 

University of Chicago. The first self-sustained chain reaction was 

set up at Chicago on December 2, 1942. The Patent issued to the 

AEC is the first patent issued in the United States in this general 

field and names Fermi and Szilard as Joint inventors. 

Szilard stayed with the Metalurgical Laboratory of the 

University of Chicago with the rank of "Chief Physicist" until the 

end of the war and then resigned to accept a position as Professor 

of Biophysics on the regular staff of the University of Chicago. This 

was a Research Professorship attached to the Institute of Radio­

biology and Biophysics, which was one of the three research institutes 

created after the war by the University of Chicago. This Institute 

was later dissolved, and Szilard was transferred to the Staff of the 

Enrico Fermi Institute for Nuclear Studies as Professor of Bio­

physics. He holds this position at present. 

While at Chicago, Szilard developed jointly with Aaron Novick 

a method for studying mutations, induced enzyme formations and 

other phenon1.ena in growing bacteria cultures, which is known as 

''The Method of the Chemostat. 11 His work and interests c;entered on 

problems relating to mutations and induced enzyme formation in 

bacteria, antibody formation in mammals, and the general problem 

of protein synthesis. 
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WHO WAS WHO 
IN AMERICA 

\\TI 'll 'vHHlLD NOTABLES 

\ rOLl ME IV 
1961 - 1968 

lndcxffl to A/1 W!tn lVas Who Volumes 

A COMPONENT VOLUME OF 

WHO'S WHO IN AMERICAN HISTORY 

A compilation of sketches of WHo's WHO IN AMERICA b iogra phees as last published 
in Volumes 32 to 34 inclusive (1 961-1968) -or in an y earl ier volume if not in 

hand for inclusion in previous WHO WAs WHO editions (Volumes I , II, and III , 
1897-1960) - with dates of death , interment locati ons, and a ny r equ ested 

r evisions appended. F or the fi r st time, sketches include all WHo's WHO 
IN AliiERICA biographees 100 years of age or older about whom no 

current vital stat isti cs data could be found (see Preface ). 

MARQUIS-WHO'S WHO, INC. 
( Th e A. N . M nr qu iJ Co mpnny- Foun ded 1897) 
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11,1 1 \1 . \..!.:. ttf \\1·H.Lihl , \\ , \ u; .'t , \'-7 ' ' 
t il --~ .. 1·, \ I 1 .J.bil tc..'lf t r' 1! 1· · \1 1•. h.tr . \' . .!. 

11 • ' -' \\ c~ ' h.l~ llld \ ' :0: \'{..: . '·{•r,tJ Itt ''! ,q 

'I 

t l' 

,. 
r 

'· 

\' 

,.,, ,. , 1 t: ."' t••!l \''~". tru1 l!lll:i ...:' ' l', \I t• , 
, , 1 · '" :n.ll ,,~' .... l it' ! i1 11. It , · ri 111. ' ' . \, r 
1
t t, J• .\' 1 " , l\1d ll\l\lrtl t•lld\P!J\!1\,\, ''J\'JI.., 

t·tl ·' r .111d •tu ~ t'tll\lk \\ t"•'ll , ;:·.~ . ~llri ntr). 
\ •'·'•'1 l 'rt'"' l' , ... t , ,~ d .... '''~- ll ttlll·· ... f,•.u l ll t;.:h 

,, "... 1 ''...:: \l.1 n· I' ,,t;,,·,· r :'l•tt\. :11 nt :- , ~~ 1 ,,,.., . 
t , 1 1. 1 ~~~ 1 .1 :1 '' .• ·~ ~~r ' . ,, 1 :r:.:\.t•J 1 :t 'c'l" . 
1 1•' l 't~h· \' tt ~ t.:.,·p ... I •• \ ,.,, l :lli!l.t'l.l, 11 t111 .\ 
1: 1• d •1 I' rh'•· r ~ ~· t ilt··•:• nt:> , 1( ~\. t'\1• , 

't el II· · c.~ ·n ' •r .• l;!t'. \I ·"'· t 
SYMONDS, PercJWal M.lll on , l'thh'.l nr: h. ~t'\tlt•ll· 

:.,. \ I 1 ....... \ p· 1 '· 1' 1:' , ... J ,~ ... ph .\ :n ... ttttrlh .Uld 
\ I h ! I , l \lll\ 111\) :' : ,\ . \! , ll \1\.\fll. \11\ ·,, 
\ \\ 1 'I'' .I, l'~ t \, 1'1!. 1>, ~ ~ ~~J. 111 .l nl\11111•' 
t· ,: ll ,· _- . 1 , -~~ Tdi" . , l' unrh rd llh:h :-:. t• h ., 
\ •t·.'l •. \\ t ....... t t q ~, 17 \\ n:t'l'...:t r .\l•_u l , \ '117 - \\; 

1'1 -: J: !nl Ht'''' ~r ·11. Tl'l l~"'- t' t~lJ. . I !I~ I <!:!: 
!~1 l'ld p ... ydl• ltl;.!~ . l' . 11 ,1\\.lil. I ~ ~~~ · :.! I : 

·; , dn T !J :- , l' .!. . l 'l'l'l1!:1ll.l. J41~ 1-:!:i , ,,.,!. 
,:1 !"~·· · .!~. I"'''· Jl:ttf, 1"_.:~. ;~ 1. p• -: 

J .: ; . ' t•··t:' t'TI' t\1 .. , 1···' 1'1!1l\ !l . di\. f h•·· 
1!1 ·Jli· .; of "\· .J ... urrll\··1\t \!,tl r~·~~· .~d. 

, . !:·· :tl lh'Jlt. •· ~ a~l·h mdllnd.-. I ' t; ; 7 I:.!. 
•• · .1 I l' .tl. . !, .... \ 11,!1 h· ~ . ... nmnlt'r .. t ''.:'. 

II \' \\"j.- , :'\10\nJ·'r \ '111 , r . \li 1111i. l 'll.-1. 
.! il ;d!l.UI<'t' D,pt., l '. S .. \ :-my , d•l\ll~ :..1 Pi;­

\\ -~ :11 h. J\\· ... · k.; , .\ hl•n l·l' ll prU\!11;! ~-:ruun.!~ . 
l ' .\ ....... ·n·"~lt ::\d1. . Officl' of ~ a.tt r;.:k St>r' il'c·~. 

...: 1; ,, . • l 't l:-i Diplom.ttt•, fd\UI\ \ m l'.;rt'hl.\. 
, .... , ·•• ... , i•1l. J• ... yd•lln,.:y dh . l !l-li'- 1~). I\·llo\\ 
\ 11 -11••11 ·~ 1\;;\f, . \ ~~11, . \ ,\ .. \ . ~. ("t'{'. (} , 1 ~:{ /-

l, !'- II fur Pn·i··.-1 ht.' 'l't'L'I llliq lll'..:. n or ... rh.tdt 
·' \ !11. Ednl. Ht..:rJ rch .\ ....... n. fp:t·'i. l't -,ti-

- ~ I. " It' ,. : n ~· :: ~· :trch in Chiltl n l'\t•l. . Sot·. ' "r 
l '. l 1:,•: ,. ,lilY ;-: l,,.;l\ ) .... 'h' .. , ~ . Y . St.ttt' P~y<·h r, I. 
\ .. •, 1 llt!'•·~ l . \ ' . :-;.IL'. ('\in . (' ... y('hnln ~i ... t -.;- , .\ .-i·Hl. 

~ 1. · • 1· ...... ;, J. .-.,111.!', t: ., .. ' ,.tl p .. ydl!ll. .\ ..... tl., 1'h i Bd.l 
h. · 1 '_n; . Xi. !'hi n li, K.1pn.t, l\ :1 ppa Dt'ita 
\' l' •11-- ... t I Julh· \ pJ .tl:11·hi 111 :\ lnnnt:li n, \l nr.;hal\ 
1 . "' .\ tl/ :11; .\1 .l ... n:t·'ll•"ll 111 Ld lll'll inn, l ~~ :.!1; ,\I Ii! II~ 
,. ~ ~ 1 1 .~,' ... t' .~ "' -ll lt!.mJiz,·d .\ rld"'•'tll\'lll TP~t.; in lli i--:h 

I· 

. ., 

)· 

1 . 

b. 
. nd 
·;al 
m. 
Inn 

,utl 
\\' . 
Sl. 

son 
11-
12· 
till , 

~"~ l d 

•' 11 · 

W· 

ror 
1\)' 

or 
~1c r 

m. 
t' U 
)11 . 

rr . 
01. 
I' a. 
nc-

ell, 
tnd 

, , 1•:.!~. '! Itt• .'\ .t t W 11 ( 'ondlld. \ !t :!l'-; Tt·., t-; 
I Jr · - • · 1!11· ... f intm. ~\'~ in till' I; tid.tnee nf I I i~h 

' ·!.• . !~; ... I •::n; ['I ,;.:nn .. i n~ J' pr ... pn,tli ty and (' •n· 
1 • 1 •: I. \ I ·nLtl ~~ ~~ic·t~t· of lil t· Srlmol f'l n ld , 

l · I. 1' ... " h•\1 .::i(·.tl P i:t:!HI ·d.; in ~"l'Lit .\ dj1htnu·nt. 
1 ' 1 • .\1 ·'l!t'l1\l·n uf 1' · -r.~on.llit y .\ djn .. t m~r t .; 111' 
\l._t ' ~-!! ·I l'llpi\r,; {w ~l ll t' . 1·: .. li\1'\, .. •n ), I ~J:~.i; 
L 1: 1 .•1 I }' .. ydl·Jlnl!r nf ThinkirtJ!. I ••::t ;: l' .... r-

,:y I:· P.l!'\'ll t-l'h ihl n c: L\1 inn .. hi lh, \ 1 1:~!1 : lh·· 
·t:• ... ··f \l 'l!lU!l .\tl jthl rlWII t, I !l-lti; D~ll;llllit- 1'-.y­
.: • .!\', 1"1 '• ; .\rlole.;cpnt F .mL~:-y, J!)l!l; U ~namit';;; 

J• _,r,•n -rh i:d Rda iothh ip'. l !t -1!1: E~n .111 1.1 lh ·· 
"' ,~·, 11t:il; }) yn:-~miC5 of p ... yehothrr.lpy, \' ul. I , 
\I·,,_ \' nl. :.!, 1f17l l, \'nl. 3, HI :JR; \\'lt:t t J-: rlnt'ttt ion 
II ... · ,) l.l'.lTII from l'syrholo~y. 1D:i8; From .\ i) uJ•·~I'('Ilt 
• 11 \dult. 111 1} 1: P .;5ythnlngy of tl1e Tl•a(·iu'r ( man\1-
.... .. . p t l. I !t~i tl. Contbr. to rdnl. and p;;y t'lml. jonr". 
I I· '' t. ··•l.tllrial bd .. Jour . E<lnl. p,yrholo~.r: Jonr. 

In fh·-.f';lrch; P;.;ychol. :'ll onogr:l p!H; Sorintry. 1\ ·r· 
n till,.: \'t ·nu11~ f' hil d . ~l r m. Hi\'!'r;;:ide ('hnrcll 
\ .Y l li llllh' : IIII i .\J nrnin~..:id t' Dr. , :\ .Y. C. 10021. 1 ,J .\ u; ti. JllHO; huri••- 1 t; rn•nwot1LI Ct>mderr. Sa-

' , \l.t .:d. 

SYMONS, Noel S .. I •")N: h. llttff.lln. ll r r . ~:i. 
,·~ ~ , .\ B . . l' ri!:t·dun , JIIJ!J: LL .B . . <l l•orgt• \\':hh­
_•on 1· .. \ d:~dtl··d ltl \1 (' h:tr. ] ~t :!:! . ~ . Y . ll:tr, 
·~:1 : hill\ p.trtrn·r I 'It \' :t ul!ltll~. l:r0\\11, 1\dlr . 
I ~ I.··r ,\:. ;-:,··nn rH. J:od' do~. \l ,•m. .\ m. \ ' 

... . tit•, l>i ·· I •1lll.t~· h.t~ .1 .. ~1. .. , l n t ~·nt ll. ,\ -.;.;1\ ln.;. 
•1 1\ t .... ·l . Jr jnlt'. ::~1 .\ r_,, • l'uk. (JI'fi l'c : ~ I ,\ 'I' 

. , d .. . , I: ti l ' 1 ~ 11 I t :! II:! . II nl l ~It i:;. (< 

SYPHER , Josiah Rhinehart, l,nryer; b. Liverpool, 
.,_. ro .. l' t. . . \ pill 1~ . p, :J ~: grad. l' nion r oll .. 

,·, ..,: r··.t• l l. t\\ ~~ltlt TlJ:ttldL"IIS Stl~' c n s . J .. an­
t~t ;, !' 1.; ,tdmiltt·t l ' I' h:t r, l SU~; was war corr. 

·1:".\ Y11:-k Trilmrw in tht· war ur the rebellion; 
IJI'•· rlw \\ tr !Ja.,. pratt ked law in Phila . , his 
dty, IJtitt~ l'OJJn i;.:! tt..;, trade mark-; and l>a t r nt ~ . 

ll llltor: p,. ,m ~y h .uli, l rh•.;pn~ l'flfp-i; ll istor.r of 
'•·fllhyhani.t; ll i-;tory nf :\ t! w .J rr-.;-l'\'; cte . ,\ d­
.. ,.'i< I I :?'! f'lll·,tnut St .. Philadelplli.t. f 

SYVERTON, Jerome T., physician, educator; b. 
'IU rlCIIO)'. :-; IJ . . ~J ar . 2!1. 1907; s. John and Thea 

r :o; r·l;nn ) S. ; A.u . . C. or N. IJ .. 1927. ll.S .. ID2S; 
II.D ., l!~rmJ, 1031; m. Mildred Sloulin, J une 26 , 
J:l.2; cluldr•n-Jane, Gail. Laurie. Instr. in bac ­
·nology, Unlv. N.D. , 1928; Interne and as3t. resl-

1·•1\l in medicine, Duk e t:nlr. Hosp., 1931 -32; ass t. 
,1a1hology and bacteriology , Rockefeller Inst. Med. 
llhParch, 1932-34; 1·is. asso. pror. pathology and 
~aclertology, Vand , rbllt Unlv., April-Oct., 1942; In 
t r. bacl criology, Cniv. or Roch,ster Sch . Medlrlne 
1nd DemlslrJ•, 193 1-37, ass t . prof. , 1937-39. asso. 
:or., 1039-47; pror. microbiol. and head dept., La . 

'tate l'.. Srh. Merlirinr. 1917-.JS; prnf. and head or 
dt•pa rti1H'Il t Of bar tnio lo~y l' . or \ l illll('SOta sinec 
lOIS . ~!ern. mir robiol. panel Orrirc of Co:aral He­
·•·arrh. 1940·50; l'ons. ' '"~ron ~en. l 'SI' II S. 1950· 

m. -. u-, mem. \iru ., , ri('kettc.;ia1 and mi t·robiolol!\' 

... !nth ,. I l !l:,o ;,;. \' a! 1nn:tl .\ ell' .\ linn ;n1.1 
l nlt'+'lit~ll~ It ..; t •.t...:t·~ i ",·unt·d l !l.ii til ;ul\' p.111 t 

nn 1t111·•'' .ntd ,· .tJit·•·t \ ,tt . l '. tt t••·r l ·nntH'Ii, 1!1,'1~1 
lllt'll t ,,. 'Ill Ill' :t th .u•\ l•n: trd t·nn ... ultartl . \ rJI~t·.·l 
,., q,·t.. lr 1 1 ltJIP \',,t llt dn.:l. l!ll iO S· ·n ~ d 1;

1 
~ !.I t'< rp. I' S '\II. 1!1 11 17; artlrr dillY I Prll 
1!1/1 .bn l!lltl with uppo in tmt•nt a ~ ' k lm ••,tll~ 'lt . 
11 11·11 ll ~<r k <' ro•!l,·r Ins!.. Ai>r.-NOI' . . l!H-1; f~n . dit!y 
:o;aul lh•d. Jl ,·,.•ncrh t lnll 2 In l'.1r lri r lhea!,•r to 
Jan. l!liU . ll 1• rl pil'nt Lilly award ror ll r<,•arch In 
l:t lt •rw lu:: \· atttl l !nt.llllltl ln ·,:y, I!I:N: l't .rllllllli~\\ t•:tl 
\' tt111i \ \\ lrtl in Su ppor t or frt ·1lilt• \\' nrk , J!l."il ll q 
1 .. , .tit• \ at ltd \It'd J: \aminn.- :\t.·m .\ .. \1 \ 
\ lllntr:tll \ l':td, Ill\ ·I :\1 rnh:uln~~- al~o So1·i1'! )­
.\ m B.t rtt' riolohi "f~. SQr. Clin. l mcst l~ation, Soc 
1:\pl l. l'a lho lo'r. Am . .\>S n. l nnnunol.; .l m. Sor 
Tn']tll'al :\f ,·d . . \ Ill J:pidt·minl Slit' . T ,..,Ill' l' nlt11· 
\ ...:-.ttt·i:tt rnn C'rnl r;ll Sorit• ty (' \inir:tl t: ,. .. ,.:udl. \ , , 
Ynr~ .\ t':H irmy of ~k it• rwt• . .\ .\ .\ S . :\l uJnt· u: 
~l 1·d ,\ .,. .. n . . \ m. Sor. CanrPr Ht•..;t• ar- II. Snr . 1:, 
Jill. B iotu~:y anrl ~f r dirin(', .\ rneriran .\ " 11. Pathol<~· 
l!l't' and J:.tl'l niulo;!i ... t-. (t'\t'f' t·n un ·il lfl.ifJ-- 1. 
\ til Sot' Ct•ll B10lu;.:y, H:tr\'l'y SOl'i(•ty (~ . Y . ), Al ­
ph. l fl !IIPI!.l \l pha, Sit.:ma Xi. P n• ... b \tt. ( 'lu lh: r :1rnpu 
It' . ~linn . ); ll :m :n rt Pl inn.): Lara) tl r .Itt! It" 
"t'it•ll l I ftc· :tr ti r!t•.- in ri rlrl of illfi'diOtl .; di "l'!l't' f • 
prof! . jour.:. ~) ,.m. NliiOrial hd . Bactl'riO!Ol!ira ! lt1·· 
'ii't\ ..;, rar lt'~'r H l·~r;trdl. l' rO('I'Niin~s or So1·. fnr C\. 
pi I. B inln~ ~- and :\l •·rlirin" Jlomp· \\'u l ilhr irl ~r He! 
Bnttl •• I. Box 1~ . 1\'arzata . ~l i nn . Offio·p : 10011 '!."" 
~J ,•ml. l: ld~. l' of ~l inn . . ~l pl<. II. IJ 'rtl .J an. i~. 
106 1. 

SYVERTSEN (von Wedel J arlsber g), Rol l Christ ion . 
rnl'du·al tl l'an: b. 'l';tunton . .\l.h.; , :\1 tr ~2. J R!Hi~ 
"'· Olr Chri~ tian :wei Elll'n fi L•rtrndt• I 1: ul;.:t• r) Snrrt 
"'II \Oil \\'rd c• l-.larl .. h,·r;.!: I! S . lbrt mou· h. lfl~ l; \ I ll 
tlt·nt llartnwut h :\11'11 SC'h . l !l:-!0-::?:L :\J an · ll ttdwrw 
.I} P\l\1. II U•!l . tn:;.;-:lf.: 'J.Il .. J: l\-h ~Jrrl r oll.. 1n:1P.. 
m :\l ar~arl'l lf tmtlr t:nrdtJII, :\lar 10. lOl"i: d1 il dn•n 
Ho..;aJmtl (: rtnlon. :\l :tr;..:art't C:urdnn . C'ar olirll' (:onion. 
.\ .. jrid c: nrtlll ll . . \ ..:,t in hir)IO:.t\' Uar\m1 1ll lh , 1!1\!l 21 
ilhtr. 1!1~1 ~2. i n ~ tr . 111 C\Olntion . 1!1 ~:! 2:1: i1t...:lr in 
analnrn,· l tartmnrPh :\I t' ll Sr"h, JO~:t :t~ . :t""' ' prnf . 
I!J ~:~ :~~-prof . s!lwf' 10:1R, a,..; t . cll·an, 1!11::! t."i . !\!' :tO 
si tH't· Hll.i . "f'r. J02:t 42: r(·~r ardJ wnr l. .\Ja n· 11 itl'it 
r·n<· k :\11'1111. Jl n .. p . 1!1 :-l.i :Jfi nwm. hd frlh!C:t''-' ...:i r:re 
J!H."i .\lt•rtl. lwal th rum ~~ -w ll arnp -hirl' C1t izrn; 
rnunril St•nl'd ''!Ill I ' S .. \r m~·. 1!1\i 10 . ~lt'm 
.\ .\ .\ S : Danmunt h 1..\f'il·nt Hw \ .. .:n (:rartnn C'n 
\l t•d Sur· .. ~ . 11. \11-d Silt'. ~II 1\ i .. t . Sor .. S tJI' 
for .\ th:uwt·mrnt of :-i l·an· l·na, i;trl Stlttl tt "' '\nn\t•d:ut· 
.\ rn Jl i, t .\ "sn .. \ lph t 'Lr1 O i:ll'~ :l. \ lpha 1\appa 
1\ apJl:l .. \ lpha Omt':.!a \ lpha J:rnnhl it' trl. Episrupl 
!ian Club.;: Dartmouth Outin:! ldt r \\ ntt•r Carn i,al 
1!)2;j-:!li: tru .. t£'1' ~.;. i nr r \!11/) , Till' (:radu:tll' . . \ pp:tl:t­
rhia n :\ lnnnl:un ll nmr : r: n•at Jl ulhl\\ F.trrn. Jl anOHr. 
\' . 11 . \l il'tl .Jan . :!!1, 1'Hin. 

SZILARD . Leo (ze -liirr!). nll\"<ici•t: h . I:nrlaprsl. 
Feb . 11. 1 98; s. Louis anrl Thekla (V idor! S.: slu· 
dent rn~ring .. llurlap"t lmt. nf Trch. : llr . Phil . 
1' . of J: prJin, t fl:.?:!: m. C~·r t rnd \\'t)is:;. 1!).) \ . Canh' 
to r .s ., J!t:H. U.\tllr.\\i/.('d, l !l J:: . ~h·m.tt•:whingst:lff. 
r . nf l:t •rl in. \ !l:!.i-:{ ~: Tl'!->( 'ilr('h wot k in llllt'k.! r 
p!l~· .. iJ·..,, St. 1: :-trtho\onlf'w ' -. ll n~ Jl .. l. otH\1111 anti l'J;tr­
(' iHinn J .. th . . Ox ford, En)!. , t !'l:\·1-:JS: \\ Orl\('d on 
atntll i(· t• tk r~y, Cjllumhia, 1tl:1!1 --12: chi,•f l'llysici~t. 
~ll'l all. L;eh., 1'. nf ('hgo . . l fl 4~ ·1fi , prof. 1' . Ch~o; 
r••-i d<'llt fl'llow S.tl k In-t. Bioi. 'ludir< . L~ Juli n, Cali 
furnLt, 1 !If; 1-·-. l: t•l'ip:t·llt .\ tum-. for J'parP awar'!· 
1 !Hill. FPI\ow ,\ m. Jlhy-;, Soe. Wit h Enrico 1:er_m1. 
"' \ t" t'tl <·ha in rt':ll' l inn .;,y ... (i·m <·nmpu.;rd of Hr:\ lllll!.\1 
and ~ra pilitt•, tl 't'd in ... dtinu I!Jl (' hai n rL•;tetion. t . 
td t -hka !-:11. \!II~. ;tJ,o u .. t• tl at ll anfortl in mfr . l'f 
l•: ntunium. :\lt·IIL .. taff Enrico Frrmi I tt...!. Ofrirt· 
s tlk llhl . l:iol. SttJdi,•-, La .J olla. C;ll. ll i••d ~1 .< ) 
:\11. I'I G I. 

SZLUPAS, John , physician; h. Litltttani;t, Jtu;;ia. 
" ar. ~. l S!)l; <. Horhus and .\nm (\'l ilkU>) S.; 
!!rat!. Uymna..;i1un, Courland, 1 :::,o; ~:tw lh• d lfl\\, 
~r o,t·uw t' ., 1~:-.:0-~:!. n:ttllr<ll sC il' ll Cl':\ an ti nulht'· 
mali<"<. t.:. or .·\. l'<'lt' r<lillrg: 'l.ll ., 1'. or "" . 
ISU l; nt. Louisa ""linor.ki, s ,• pl. 30, l ~S:i . l';lltl• 
tu .\mPril'a, l SR·I . Ex-·mpr£' 111 (' med. ('X:t !ll irtt'r. 

Ltl liuania tJ .l lli:l\\tt' of .lmerira. Foundt•r 1st Litll· 
1\a ni.H t Ch. itt :I' .Y. ('ily, 1885 ; introtlnct• d rdttl. 
lllt' l'ti rl l-:''i anwn~ l.ithuan iilns. Emi~sary nf I.itil ll· 
aniatH in .\ rn L•rka to Lit huanian 1\:tr rrfugt't'S 
in Hu.;-.ia. 1!11/; l'ilmn. :!tl .\ 1\- l,i tlmani.uJ Conr .. 
St ne~ holm. l:J\ '-'; fnunder Swedish-Lithu:tni.nt 
!'nm . . Storklwlm, In ! ' ; represented l.ithu.ut iau' 
at \\';a...ltington . 1!11 , ·1!1, Lon, lun, P.ui.; , Riga, \ !11!1 
lkpnhltr .ut. Frr·e- lh inkrr. .\utltor: JI.1ndltook or 
Lilhu.ttli.m Lit<·r< l ure, l SRQ; History of Li thua nt 1 

(:l 10!;.); ll t< lorr of Lat1ia; Lilltu,mia in !Mrn 
SfW<t anti l' ro:~ptl't . 1 !I 1:); Essay nn I.Jithulni.L 
1 !II R; l'<•cleration nf :l'ortlmest Peopl e;, In!> . 
llomr: 141 ~ X. " "iu .\ 1., Scranton, Pa.t 

T 
TABELL, Edmund Weber, financial analyst; b. IJk­

lyn., Jan . 28, 1901; s. Albert and Sophia (Weber) 
T.; rd. hlgh srh., Rklyn . ; m. Margaret Su)•d•m · 
.Juno 1.;. 192!); I ' on, Anthony Weber. Mnrkct annlr;t 
!<' . I. Dupout & Co . . 1930-44; mgr. stock dept. Shtrl<' 
and rompany. In I H8; r ire president of 1\'al<I0\1 ,\ 

I • . I II' 'u.~ ·f \ p l !Ill I IIII+-.. \ :d•·Ji 
1,, 1 I(; lot .d•·. I ttl,/ I /: !tttd I..:J r ·d l' ) I 1 
\ ,I lc· .1/ l '"l, '· Jl11 I 11•·1 , 'I rt·t· J.ar t•·. li ... d , 

tii! Jt'l -;- I \\.til Sl . :--. ' I ) IIIJII '• ,, , .. d 
.... 1.1 1 r. l ~~.-•. 

TAUER. Hilrry PPr~ons, tt \l hl) r: IJ. 1. . A lllit ra, 

. ' . l• •·1 _:-,, ' "· . . ... . \\ .I till h111.' .u1d _\l tn 
, .. •11 1 r . 1 I rr 1:urf.t1•J .. d t\ :tn t! l•\11_. m. 

\ IIIII \\ l tit, 11! 1: dat I, \ ) , :-\q.t··:u !Jt ; \:!, 
: tllll J. ... taldr·,iJt· tl rrt ·l·ll' (('o!f,' l 'lt !""fl.· !• J;... •tJ. 
• ·r ltt •trot·~ t: ' tl•! 11, I VI.! 'tl: It• oud~·ll t hr· 

:u1tl ',1• t: roft Sltnp, /. .. \ WI , \Y . , 
t. 1 "· I: 111 , , 'I 1~ , I '\ !J •:. fttr, .,.:.11 r·~.· r . , 

, .... ~~. '"''"'' 1: 11]'.1 I l ltllf,t'~, ,, ,~ ..... , .~.:t~l It! 
1 \I , ...... ) I u,n11 , I 111 1-lLi I IJII! hr. trJ rr ·.\ .. p. tpl'r .. , 

•~.... tt· l: t· tl( tlr ln· ur. l ! 11 .... St l!ot ·•IJI~I. I' tp:-
·1" t 1: t...l ·t·). \ nth•·r: (\\ .t h .\J i ... .; \\ , 11 .... 1 I !J· 

I ,~;•·.J,I /1 Elnp ~lw!l!, )'1111, (with \) j ... -; \\'t ·IJ~.; J Tire 
\J,!rlltl'il1 :d l:m. ,PI , 1 ~, u ~,; l h•· J:nlni y.Lt uf t he 
l'ot•u:'I!Jt,·:-. 1'111 -, . . \ ddr,, ... ; f) ., .,in inG . ~. r .t 

TABER, Joh.1, rnJ!,.<:rr ...... niLII; h .. \ n!ntrn, :S . \' ., JIW 
-•. I "II: '· l' r,lllklill I' .111 d 'l .<ry (I' trktrJ T.; .\ . ll , 
\ .!1 · 11'11:.! .... tnd~ 111 \ \ LL" "'• 11 . 1 ~ r. , w. f ; -~-
U11d·· .J l: l•.trll, .\ pr 1::, I t:!'t. J: l'h; UI )lr .. ! .L' 
\llh \11'1 • I ! Ill [; tll r. . \ 1!1111!'11 rr I• (' o \l l'/11 J:- ·plllt­

d".UI l "n' \1 1 · ~ {'om. IILUt.\' ) • ~ 1/1!11!!. 1 ~ 1:!lJ·:.!-!; :-j1L. 
11' 1 \IIIY jl!d~·' (' .1 ~ 11~. 1 1" 411)111 • 1!111 - 1!1: <H. I: t Jl 
\.tl 1 unr . . 111:.!11. :! I, :~+i: m :n. (j~t h tu i'th C ttl· 
-~ ..... , .;, :: ,;iJt anrl ::" til .\ \ . J) j,t..; ; llll'lll. Ct•!ll. un 

\ J·pr••pr:. ttiun .. (1'11!111'. 1 :1 \i-l~ . I!Jj3- -d), -.pl com. 
·~ l-!11\ l r···,r::n. \lt m. \' . Y. St .\tl' :t111 l C.1yu..;.t Ct tl\11-

ty h.1r ,, .... n ... . 1-:p i-.l'~>l' tl 111 '1.1-.nn , Elk. Club:; : 0 \\J..;, ­
, .. , ('unntry: \ ,!It· , J: ~·puhlir.UJ (~.\.). Jl ome : 13G 
:-;.nth "L Otril:e: J :!:~ Geltl·:-oec S .,.\ubmn .. '\ .Y.Di('d 
\t•l :!:!, 1 flti .}. 

TABER, Lou is John, p:bt ntbll'r \'.tf . C: r;m~<·: h. 
\It l'l•.hl ll', U. , =' ,•pt. l !l, 1 ~ 7 ~; li. Joseph Jr,hn 
;,r.il :\!.try tl'kk t· lt) l .; t•tl. puh. ,:;ch~ .• Ohwr r 1111 : 
111. Etln 1 I: .tiky , Ot't. ~ 7 . l 'IO,t ; ehildrl·n-Ju,~pl1 
l'.tul, Full ... J:.til1 ~- V.tiry f.tnner ; pn:.:i. E,l!.lL'rn 
Oil iu l' llb . ('u : .111 ttr~.mizt·r. pn·s. F .lf/Ot'T.:i .uul Trad ­
t·r.; Lllt' ln .. . f '·t., SH \''1 1 ... 1', ~ . Y .: rhmn. htl. Farma.; 
:md Tr.l•if:'r...: I. Ito In ... l o. ; Iii:--. :\',tt. (: rang!• F ire 
I n~. l 'u .. .\,1{. <: r.lll~t· :\Ju t. I. iaiJi\ity ( u. , l.;tln..;OJI 
I ·•rp. It t·: : d.~. \' Jt LiH·stock .\l a rk l'lilc~ .h.,n . :\J ,·nl. 
l!tlll\•·r \\' 11· ' l'nn Com. , 1 11;, Ollil' C'onnl'il 1) , 1 . 
I 't l 7 ·I' . J:. 1 t ..-t•t 1r Ohio lt l tr,.:··. I ·:.!11: .ti~ 
t.-. Sttit· t ll 1 :H. I •:.!1-:.!:! , t~n..:t· Ol1.n \~rl. Exp 
..:r .t .. \ ~• :.!\ ~ ~- J: I. \ 'ul'.tti r. .• l I:tlr , ] !1 ~1-
~:.! Ill• 11 1 1 ..; •,,tl' I. r:• J:d, 1n2 :~-:21 : llk!ll. 
l' ~ ... ;d· · ·.; \..:. rl. l "n~t!, I:t:!l-~-.; \_]t :\\'. .l ltl! 1' 

"'oc·k. l. tt I 1: .n~. 1: 1 iJ, ..... -, .u I l 'n ... n J ,jut · ·ork 
l.a:.tl 1: us. I• :nit. m :n. nar r m. rur.1l :trt·H 
l :tly ~l'O\l'.; \ •ll , T•l ,r•J• d S:l\,-r i: qfr.tln ; ll'lt. ('(1Jl1. 

1-Il l l:~lt ... , l" riJ..;adL· I .. F · ·t•thnn :-llnt.·r t'••:n.; "'it.t •· 
~>I 0 \Jifl (;11\_·, .t\t.trd, l 1•'i;. )l ·m . . \ m .. \ c;u l. l'olt t. 
" ··i., .\.n. l u .. t, . \ ~r .• Ohi11 !J,tirym.lll ... \ ..;,/J,, Farm 
l: tt: Ft·dn ' .1-·r .. t'Y r.tttl t.· ( 'J uh. ll l•:UP I' rotl•L'tiOII 
l.•·:t:.! ll t', .\ 1\l f' ouutry Lift• .\ ..... a . (\ .p. ) .. \ m. r,•p. l n­
trnu. l th t .. \ j!r . . l: llnw, l t.~lr, J't:!li. l.t·t·tr., Ohio 
'" .tit• f: r.t H~··· I 'H I~ - 11, m;t... tl' r, l 't ll -:!1 : ma.;, l' r~at. 
(~r.t ng, •, I !1:!:1--11 ; '.]I. ~.L t. Farm ('Ju•murgic Coun­
,·.1. t'n!llmhu.;, 0 ; !-t·l'. \ ,tt. ll ig!n':lY Csl' r.:i ('(lnf., 
\\ .t ... Jtin::,tc JII. )l t·m. Xt·r . \\' it'karcl' ;; Cunf. to Protect In­
. t~·rl"ih or . \ ~r <IIlli l'Uibll/JH'r durin~ \\' .tr Em· r~t·nr~·. 
I rrh l't1 ~J t. T:t\ Ftllllld l'rr"., Ohio Connl'il Ch:l. , 
l'tl:!- 17 . l!n.lktr. 11 "11. rl'to~nition fnr l'minent 

... ,-r~in..:, l'. of \\' :•., l!l :!ft . ll ume: 7:; 3 Jamr5 St. 
IHt it{'; •u;o .J am•·s ~t . • :-\yr:lt'll!it' , \.Y. Di(' <] Oct. 
lt. , I 'I i ll: hmit·d H.mu•.;,\i lle, 0 . 

. TABER . Mary Jane Howland, awhor; IJ .. \uron, 
~ Y ... l u~. I, I>:IJ; tl .\ tte•t; tus and l'hrh .l ane 
ll tl\\Llful : t·d. FnuJ•I.;.' 1: ~. ··l.n~:: Sdt., l'r0\hh11 
I!~ . . 1;:-.l!t.:-Jt l , ~I.trt-:lr··r I ~··.IHin'-. Srh .. I'll •.•.. 
b .,:!-:i :{; m .. It .\trr tr.t. \'. \ ... \ brJ!llm 'Ltbe· \I ' 
:!_i, 1':)1. :\l rm. Sflc. uf Friend; .\ uthor: G1.'n;tlh· 
l.n,li ,h !'rimer : Tlte C.<ihttlrals 1,f l:ngland, I !J 04; 
.IIH a F ~" Fd end<, l UU I. Tran- la tor: The Cltan­
··~·llor'.-; S··trt· l (fmm German). .\ dUrl's5 : :\ew 
l:t•tllor. J, ~Ll ..;-...u·hH .. •·tt-;.t 

.TABER , Ralph Graham, lrarrler, author: b. Red 
1.1 1ng, " illl• ., .\l ay ~. I S(;G; s. D:n id ~ladison and 
>Mali (F i••ld) T.: <'d. )IUIJ . and parochial "'h<.: 
•!nda·lf l.n' 111 offirt·" uf li on. Fran k ~1. \\' ibou . 
1 .. ... 1 \Yin~ . ~linn . , FI' IJ. S, 18 S. 'l'r legraplt l' r and 
tr.t!l,t ~Ii,p tt the~ . \t exico . and Central .\ merica, 
l ~t · !-~ · 1; JlrJC llCN I i. IW Ill (; rand F'ork:;, :S.D., 
iSSR- !1 : tll •·nt . Al onzo '1. \l urphy />: Co ., p1t. 
1:1nkrr<. ~pokanc, 1\':c<lt., I 9-92, also :1 ly. for 
( liiZo'\b ~at B.111k; in eharge or cxpdn. to IJ uJ­
; 1;1 ~ Strait.. to procure C'Xhihi t ror r ol umhian E.ip•l., 

1 
~~~:· 11-:0.:. lS ' t:!: mining nr. C;\p{' Cucl li{'gh , l.ahrador, 

.~ '~-!L) : a;;-.u, editor and art m~r. of Tmth , N.Y. 
t ~l r. l ~!l:j - !L : in chargt' of PXJ)dn. to prorure ex­
h!hlt f1Jr l',tri;;; Expt l., l SfJ~J; t.rarclcd in Africa 
I "": in rlweP of •·xhihit .1t t: nfrnlo I::xpn., 190 1: 
1i~~r. .\l unil'ipal .\ uditllfium. I: L·d \\' ing, ~linn. , 

1/.J-On: mining in Hoek)' ~lou n!aim, 1910-13: 
" ."'~ 1 .. ~a l drpt. G.X. Hy. Co., St. r aul, since 
~ _.,_1.{: Pr~·~. Green .\J ount..tin ('upper C.:o. Progrcssh'e. 1i""''"P.<I IatL l:lk, ('lull: Commrrci:t.l (Jl rtl \\'ing). 
i ·" lhur: \ ort111•rn Li ~lils and Sh:t.dow;, WOO; 

lt,tJI~I tJ Li~!Jt lllllg-1\.tl .\ tfrt•llt UTOlN 'J'rare}OgUC or 

\11 ·\,11•. I I · ' ' .t',' f ;~,l · l, l 
\\ II ,', \lJ ' ,!t .\ •I• •, , J.;~ · ~·tJ fJi•J 
Si I' II \I. ,,,, 

. TABOR . Ed•ard A., ··l •r.:; rr 
\ \ I , .J ,,_, :.! '- . J":ii' 

'
1
1 •'I " it H! ]11• ' ~~ 

.t •1'.\, , . • • 

''' 1•1 tl'flt'•·•l I p_ \\ J.l·· r \' d 1•· 
11•rt --.:!t lh, \·~ •11 ' •· • ·1! rllnr 
Stt ll !t J;..,"'i I , :-, ) I .n t• ~11 1 3 
.. · \ · II ·~ .I ''1.\rk >n· l1 ·x. , 
·','· ~~~ .. ., ) !~ n. r , .nf·. t1 J· 
f ll! . ( .1,.\t', .\·,. ; .•.• , .• " ' ' 

:"'t dt• •II f.. .\ JI'fl•l• JJ tl . .,:t• 
J. Ill•· It " h. \rh l 

TABORS, RobOt! Gustu, mr: 
Ort Jc :, 1 t J I , .\ 1,.:tr, t J• 
l ai H•r·~-' · 1: :-i. C'.1 ·•· h - . TH"!J 
Ill. E--: ),, ~.J Fit z;.:r dd, _J.p ; ,' 
ard. :-.tit ~ f·r,).! ~ B tl1b .u St,,Jth.o. 
111\!T, ltyd~.a·lli t !Jfl· ,r·~ H tl rhrdr1 

I '11 '-~, I: ~ · 11. rn;.:i HU';Jft tur 
I. 11\.L- II tlll il r II{\ ( 'lt;p . . r ;,~Jy .. t r,:,•·' 
1! 1

-' /ll,tt'/Jlll• ry 1/HJ rrJIIndry j1 :­

- ~ , 111"r ll tmillon (0 . ) d11 . , I '• 
., , \ Jl • g. n. m.;r. J;J ,., lr •trt ir;; 
die. \\',dt ll .tm . . \ I b-; • 1 ~~ -, 7 . Lit; .. 

It ! J:J.·c·tn'l'•i-:: f'1,rp., mtd I 1H.o; 
Jar., l!triO·I i J , \ \1 . fJjtt·r;'U,Iil.<.;, 

Tntn•11 J:l··r roriJI·..:. I1,1'., J!JtJI­
J: :tll~ lOt•~(· ( 'o.. \\' {· ... t n, .. · r 
(:niL llf l irf• · l' ·.,n l!w . 1 r/ !J 
lf, ·IH'l' :t. Dr. I .\l. t~ :::!, 1'•· 1. 

TACI<ETT, John Robert , Jl,p 
![,,Jmt·_-;_ lo. ~l h.;. , 1),-r . J:o,, 1 
and _l·.l i7..t1Jet h .\ r•ll•· T •• r k·· t; Pr! 
pult_IH· ..; t·ll·~nJ.; , l'rd t. of .\fi ,;., 
Jtlltll lr yr. ); !!r.1d. T tll.i!ll' r .. il, 
pn ... t-~r.u luat •• ~111dlh \' •.• ~ i , ~ 
~'ulurnbn-;, :\ Ji,~ , 0 ·1 1ti, ·1'•11 ~ : 
S t·~·- :\1 1'~· Sf :lt• · :\1 •·+1 .h. ... n , n .. ,_. 
" "'· I .tll"r .II ol. .\ .-• : 1. :: 
.,\~ ... n.; a .... , .. upt. L H'f :\! ! ... ~. J· ... 
· '• : C'Ortllllr to I! 1•.\ll.t. r·r' L. 
low f,·lt·r fo: II•·· ~ t t'• 1 1 
artin;.: a .... t, ''t~,:-·nn L!" .. \ ., : 
H llnw fl'\j•r ltft•JI .. 11· r ... , ..; ·: · 
il,!fl fl1• ( ' llit .l, '('(\ I ~!1 ( 11 .~ 
d11~i n;_; :"'\ j• Uli ... tl .\ Ill. ',I o:" I 
rl••rd.tlt• ('o . 11 mor· ~ ,. · · 
1:11 ll ,·.tlth, .I J·C . I 'HJ.: I 

TAEUSCH , Car l F'red t mk ( · r· 
1\'apakunr ta. 0., J an. ~ ~~. t' ~; s 
Carolyn (1\'in tzr r) T.; Co:· i 
Liti.B., Princeton U., 1914; Ph.D., 
m. Mary Esiellr Haman, J une "3 
Frederick Leonard. ~lary Carolm \-. 
Huddleson, Jr . ). Barbara Jfl'.n 01: 
Teacher pub. sch. , Yamp' Colo 
higlt ..,h .. Hollywood. Cal•r'.. IO.I .i : 
osophy, U. or Chica~o. 1920-21 ; 
ophy, Tulane U., 1 921-~~. 'late l 
asso. prof. business eihirs. Hal'\' 
me.rly aclg. edilor l tll ern · . Jour. 
ed1tor Jlarvnrd Business ll rrie1< . 
1935·45; head Di•. or Program 
cussion and Director, Latin- Amer·: 
gram ll.A .E. U.S. Armr in Eu·o 
philosophy dir. Biarri tz .~mrric1~ 
and with Eron. Div., O~!GUS 
1945-46; prof. pub. adminslrn.: 's 
1946. Fulbright Lecturer in Pub. 
Ankara. Turkey, 1952-53 Fellow . 
.l m. Philos . A<Sn . , A<Sn. or Puh . 
can Econom ic .\ ssociatlon, Delta T• 
Kappa , Dei a Sigma Rho. Author 
Business Ethics, 1026; Polley nnd 1 
1931. Conlbr. to phllos., leg&! 
Hornr: ~4:;0 1\'a r r in~ . 1.. Herk r 
Sepl. 20, I GG~: huried Greenlawn 
konl'ln. 0 . 

TAF'F'INDER , Sherwoode Aymt , 
r ounril Bl urf<, JJ. , ~J ar. 18, 
(;poffn·r and .llina (.l r er>l) T. : 
. l r.td . , 100G: m. ~l argJret Kno•lt • 
2 . lftl.i; rhildnm--Sh,' mOO<Ie 
I: rOll 111'11 , ron<I.Ull't' D,• 1\'olr . Cor 
Sa\r anrl ;uham·rtl throug: lt p;rali 
l!lJO ; "'rle<l on .l <ialic ~talion, 
l ft 0'•- 1:1; .I !Lintic. 101:1 -21: Pacir 
X:t\ ;ll ~l i.;.;ion to !'t•nt. . .-\ . , l fl :! .; 
:lO; 1\'ar r oll., l n32-3.i: :l'a1y Dep­
slafr t ·.s Fire!, I 940- JI : <'Omd r 
l'arifk Flee!, I !Ill: ronull . l'ngot 
J: r,•mmon. 1\"a<h., I U4~ -·1 3; a1 
rornd r. Sen it•tl 1--'o rcr .\ tl .mtir Fl f' 
Hilt :\,Hal ll i1t. , :t.l>•> II.Ja•·.tiian ~ 
rl·t. 'in n.dm. , l !l-l i' . Df'cora tNI 
.'l r,irau ramp.liKtt med.ll<; Dt' f. S1 
rla-p; l ,e~ion or 'l rrit 11itll 2 • Ia 
dd l'r rn, <: ratole Offidal Pt• ru. E1 
:l' e <~ York Yal'lll: .\rmr and :l'ary ( 
fir""" : :!0 ~r~l \' iew .\ \'., .\ t'\\PQrt, 
.ian . ~ -1. l!l fi.i; huri £'1 l .\al;ll .\cad. t 
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SZILARD. Leo !7.r-liirril. nh"slcl•t: b. Rnd•rcst.' 
Frh. 1 I. 1~98; s . l.<>u ls •nrl Thrkl• (VIdnrl S.: •I ll- 1951 
dent POI!rlnt~:., Rnrt ~ npqt Jn11t nf T,.rh ~· r Phil t 
1' . or R•rlln . 1n22: m. Grrtmri \\'rl« Cnmr to 
li .S., ~ ~~ i . nnturnii 7A'rl . 1043. ~! e m . tr. r· In~ •tn rr 
l L or fl " rlin, 1!12!1-:12: rC'c:en rch work in nuc·lrn~ 1934 38 
ph)'<ir< , St . nnrthol omrw's llo<p .. J.noc~t riff- ,---t' -
cnrlon l.nh.. Oxrorri , l':"g ., ~3R: wo kri[ n • h • • t atomic rnrr~v. r nlum'·ln. ~~~~ -42: ~1ctn l: >Chlef P YSlClS , Metall . 
Lnh .. 1' . or ('hlrn~o. t n42-46. nror. ll. rh~o . : re•l- L b rlrnt rclln\\' Salk ln•t . Bioi. stucl irs , Ln .Jolla, Call- a • 
rornla, 1!1r.4--. llrrlnirnt Atom.• ror r rarc nwnrd.-~ 1960 
~- Fellow Am . rh)'s . Soc. 1\'lt h l':nriro Frrmi, 
rlf'\" ' "~'" rh:-t ln rfartlnn ~ ,·c;; trm cnmoryo;; f'<1 or uranium 
•nd graphltr, u<erl In setti ng un chnln rrnctlon, 11. 
or rht~ngo, 1 n42, nl<o u<Pd nt 11anrorrl In mrr. or 
plutonium. ~! e m . starr Enrico Fermi Jnst. Orrirr: 

Member •, Salk l n,t. Diol. Studies, La Jolin, Cal. Died Mny 
30, 1064. . 

Advisory Committee on Nuc l ear Research, President's Committee on Uranium '4~ 
Uranium Section of National Defense Research Committee 1941-42. 
Fellow, Amer . Academy of Arts & Sciences, 1954 . 
Member, National Academy of Sciences, U. S.A. , 1961- Sigma Xi, 1952. 
Honorary Doctor of Humane Letters, Brandeis U., 1961. 
Einstein Gold Medal, Lewis & Rosa Strauss Memorial Fund, 1960 H~T 
Led successful drive f or civilian control of atomi c energy (McMahon BH:-t.) ' 46 
Participant Pugwash Internat'l Conferences on Science & World Affairs 1957- 63 
Founder, Council f or a Livabl e World, Washington, D.C. 1962 -

Author, politica l satir7 The Voice of the Dolphins and other Stories, 
Simon & Schuster,~l. 

1929 Paper "On the Decrease of Entropy in a Thermodynamic System by the Intervention 
of Intelligent Beings" contains ideas basic to present informati on theory. 

Initiated Al bert Einstein's letter to President Roosevelt, dated Aug . 2, 1939 
an based on ;;_k w~~: and St;;:;ea~~bto U.~t~r:mb ~oj:t ) 

AN AUTH that a ssured have been check ) 

k~ '-,1568 YOUR NAME AND ADDRESS Mrs • Leo Szilard 
2380 Torrey Pines Road, La Jolla, California 92037 

Please write very plainly-preferably printing out or having typewri~n . 

WWW/GP , 
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Add"ti~ns t~ Galley Pr~Jf. Wh~ Was Wh~ jn Amerjca V~l IV, 1961- 1968 

Bi ! graphee : SZih~RD . LEO 

SectiJn Jn EducatiJn . 

Honorary Doctor of Humane Letters, Brandeis Univ . , 1961 

Secti on on Professional Life . 

" ... research work in nuclear physics (Szilard- Chalmers reaction, 
photodisintegration of beryllium), St . Bartholomew ' s Hasp ., ... " 

" ... worked on atomic energy (discovery with Walter Zinn of neutron 
emission in uranium fission), Columbia, ... " 1 :> ' u '..J.. U ' 
('v.. •? . ... , ~( r A~ vi "';, {'l r' •., c 0 1\. \ fV.

1

t 11 -:.~ -c ..... , ]\) I..J t {,"' ,"'' r::_,_ ...... .. , r - !·, ~\:) ( ri" S( ;,t,, t1 r ,1~ (>0 ~\.4. , ... , l f/ {.,~ t.Y\'\. "" lA tl-4--lt .... ; . " n 
I C i "IV 

member , Uranium Section of National Defense Research Committee , 1941- 42 ; 

"prof . U. Chgo (invention and use of chemostat to study bacterial growth);" 

Section on Activities 

persuaded Albert Einstein to write letter to President Roosevelt , based 
on work of Szilard and Fermi, Aug . 2, 1939, initiating Manhattan Project ; 

led successful drive for civi lian control of atomic energy (McMahon Act1 1946; 

participant, Pu~vash International Conferences on Science and Wor ld 
Affairs , 1957- 1963; 

Founder , Council for a Livable World , Washington D. C. 1962 

Section on Honors 

Einstein Gold Medal, Lewis & Rosa Strauss Memorial Fund , 1960; 

Living History Award , Research Institute of America , 1960; 

Memberships 

Nat ional Academy of Sciences 

Sigma Xi 

Fellow, American Academy of Arts and Sciences 



I 

Szilard , Leo 2 

Author 

On the Decrease of Entropy in a Thermodynam;r. System by the Intervention 
of Intelligent Beings , 1929 (forerunner of information theory) ; 

The Voice of the Dol phins and Other Stories , 1961 (political satire) ; 

also contributions to physics , biology and public affairs journals . 

Kathleen Winsor 
February 2 , 1968 



Mrs. Noreen l-1ann 
5646 t1aryland Avenue 
Chicago 37~ Ill. 

Dear Hrs. Mann: 

I ~~ \~~ . ---------·----r ~----

March 19, 1964 

I intend to withdraw from active service with The University of 

Chicago on April 1st. My new permanent address will be: 

c/o The Salk Institute 
Post Office Box 9499 
San Diego, California 92109. 

I think that there would be little point in bothering you with 

looking after my mail in Chicago . Rather, I propose to file with the Chicago 

post office a fot'l·tarding order, both for mail which I receive at the University 

of Ch !ileago» and for mail Hhich I rec;:eive at the Quadrangle Club. 

In addition, to be on the safe side , I should appreciate if you were to 

ask both the University and the Quadrangle Club to forward to my San Diego 

address any mail that leaks through to them. I intend to resign from the 

Quadrangle Club in the next feH days. 

I should be very ~rateful for your checking for a little while with the 

Institute and the Quadrangle Club to see whether any mail is leaking through to 

them and whether they forward to me such mail as does leak through to them. 

With kind regards. 

Sincerely, 

Leo Szilard 

LS:jm 
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THE UNIVERSITY OF CHICAGO 
CHICAGO 37 • ILLINOIS 

THE DIVISION OF THE PHYSICAL SCIENCES 

Professor Leo Szilard 
Hotel Dupont Plaza 
Dupont Circle and 

New Hampshire Avenue, N.W. 
Washington 6, D.C. 

Dear Professor Szilard: 

May 29, 1963 

We have finally cleared up the matter of your post­
retirement status. You will retire as scheduled on 
September 30, 1963 and be given the title of Professor 
Emeritus. This will be the status of Professors 
Wentzel and Mulliken. Since they will be here and 
teaching they will remain on the academic budget and 
you will not. You are expected to continue on full 
salary as Principal Investigator on your NIH Grant on 
a year to year basis depending on the condition of 
your health. In all such cases fringe benefit contri­
butions by the University cease and this will be true 
in all of the cases in the Division mentioned. Indeed, 
there is a statement on page 66 of the Statutes (April 
1963) to the effect that in no event shall the Univer­
sity continue its contribution (to your retirement 
plan) beyond the end of your appointive year. It is 
my understanding that Social Security payments will be 
continued. 

I trust that this will clear up any confusion in your 
status. 

CC: H. L. Anderson 
M. G. Inghram 
E. H. Levi 

f 

Cordially yours, 

A. A. Albert, Dean 
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Dec.25-May 4, 1932 
First visit to the U.S. c.,...' • t r 

March 31, 1933 
Left Berlin .Jc) 

April-July, 1933 . .:-f' , nt, '~ 
In England, active in laying the groundwork for the Academic Assistance 
Council, to place refugee scholars. 

Spring, 1934. 
British pa •tent application, "Nuclear chain reaction in which more than one 
neutron is emitted per neutron absorbed." Patent was assigned to the 
British Admiralty for purposes of secrecy, March 2S , 1936. 

August 1934 - Jan. 1935 
Research in nuclear physics, St. Bartholomews Hospital, London. 
Szilard-Chalmers reaction developed here; work on photodisintegration of beryllium. 

Feb.21-May 23, 1935 
Second visit to the U.S. 

June 1, 1935-Dec.31, 1937. 
Fellowship as research physi cist at Clarendon Laboratory, Oxford, from 
Imperial Chemical Industries. Worked in nuclear physics under F.A. Lindemann. 

April 5-May 12, 1937 
Third visit to the U.S. 

Jan.2, 1938 
Enters the U.S. permanently 

March 1 - June 1, 1939 
Guest of the Physics Dept., Columbia University. 
Discovery with Walter Zinn of neutron emission in uranium fission. 

Mee tings with Einstein, leading to his August 2nd letter to President 
Roosevelt; this culminated in the Manhattan Project. 

Oct. 21,1939 
First meeting of the Presidents's "Uranium Committee," of which Szilard 
was a member, at the National Bureau of Standards, Washington, D.C. 

April 27, 1940 
At tends second meeting of the Uranium Committee. 



June 7, 1940 
Appointed a member of the Advisory Committee on Nuclear Research of the 
President's Committee on Uranium. 

Nov. 1, 1940 - Feb. 1, 1942 
Member of staff, Columbia University, National Defense Research Division, 
under a grant to Columbia from the U.S. government. 

Aug. 19, 1941 
Appointed a member of two subsections of the "Uranium Section" (called S-1) 
of the National Defense Research Committee: Consultants on Power Production, 
and Consultants on Theoretical Aspects. 

Nov. 24, 1941 
Elected a Fellow of the American Physical Society. 

Feb.l, 1942 
The Columbia group was transferred to the University of Chicago, where 
it formed the nucleus of the uranium p:roject, code-named Metallurgical Laboratory. 

Feb. 1 - June 1, 1946 
Chief Physicist, Metallurgical Laboratory, Chicago. 

March 29, 1943 
Naturalized a U.S. citizen 

July 17, 1945 
Date of petition to the President, drafted by Szilard and signed by 70 
scientists; it urged the President, on moral grounds, not to drop the 
bomb on Japan. 

Dec.l945-June, 1946 
On leave of absence without salary from the Metallurgical Laboratory. 

December 8 and 11, 1945 
Testified at the Senate Special Committee on Atomic Ene%gy, McMahon,Chairman. 
Urged civilian control of atomic energy. 

~IM!IIII"'J', 1946 - , ~ Universit of Chica o. 
l't(4 --- --

Oct.l, 1946-Sept.30, 1950 (concurrent positions) 
Professor of Biophysics, Institute of Radiobiology and Biophysics (half-time). 
Adviser, Office of Inquiry into the Social Aspects of Atomic Energy, in 

the Division of Social Sciences (half time). 

Oct.l, 1950 - June 30, 1954 
Professor of Biophysics, Institute of Radiobiology and Biophysics (full time) 

July 1 , 1954 - June 30, 1956 
Professor of Social Sciences, Div. of Social Sciences. 

July 1, 1956 - Sept.30, 1963 
Professor of Biophysics, Institute for Nuclear Studies. 

Sept.30, 1963 
Becomes Professor Emeritus. (on active service) 

April 1, 1964 
Withdraws from active service with the University of Chicago. 



Sept . l, 1953 - Aug . 3l , 1954 
At Brandeis University (on leave from the University of Chicago) . 
Visiting Professor of Physics (half time) . 

Oct.l3, 1951 
Marriage to Gertrud Weiss . 

May 12, 1954 
Elected a Fellow of the American Academy of Arts and Sciences . 

May 17, 1955 
Jointly with Enrico Fermi granted the first patent on "Neutronic Reactor . " 

1957 - 1963 
U. S . participant in the Pugwash International Conferences on Science and 
World Affairs . 

May 18, 1960 
Received Atoms for Peace Award . 

April 25, 1961 
Elected to membership, National Academy of Sciences . 

Publication of The Voice of the Dolphins , New York, Simon & Schuster . 
Science fiction and political satire . 

Founded the Council for a Livable World, Washington , D. C. (1962- 63 called 
Council fo r Abolishing War), to "lobby for peace . " 

July 1 , 1963 
Appointed Non-resident Fellow, Salk Institute for Biological Studies , La Jolla , Ca . 

April 1 , 1964 
Appointed Resident Fellow of the Salk Institute . 

May 30 , 1964 
Dies of a heart atta ck in La Jolla . 
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Aug. 14, 1922 

Nov. 24, 1941 

Aug. 6, 1945 

Jan. 2, 1952 

May 2, 1952 

May 12, 1954 

Feb. 27, 1960 

March 1960 

Apr. 27, 1960 

May 18, 1960 

Apr.25, 1961 

Oct. 8, 1961 

1957 to 1963 

LEO SZILARD 

Honors 

Ph.D. cum laude, University of Berlin 

Fellow, American Physical Society 

Certificate of Appreciation, U.S. War Department, 
Manhattan District. Signed by Secretary Stimson. 

Popular Mechanics' Half Century Hall of Fame (50 Americans, 
1901-1951) 

Member, Society of the Sigma Xi 

Fellow, American Academy of Arts and Sciences 

Humanist of the Year, American Humanist Association 

Einstein Gold Medal of the Lewis & Rosa Strauss Memorial Fund 

Living History Award, Research Institute of America 
(Quarter century 1935-1960) 

Atoms for Peace Award 

Elect~d to membership, National Academy of Sciences 

Honorary Doctor of Humane Letters, Brandeis University 

American delegate to the Pugwash meetings 
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Februar,y 27, 1945 
COfulECTION 

Ploaeo note that my letter addressed to • A. A.t:ora datod Fcbruar.y 27, 1945 should corrcc ly road in th !ir t paragraph January 1939 instead or Jo.nuury l9.3f3 . 

Leo Szil 
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The preceding pages were written by Szilc>.rd as part of an "Application for a 

l' csearch Grant" VJhich he filed \vith the General Hedical Sciences Division of 

the National Institutes of Health RG 6876 in June 1959 . The title of the 

project \vas " Quantitative Studies of General Biological Phenomena." Because 

the proposed Research Plan is unusual indeed) parts of it are excerpted here : 

® 



The preceding pages were written by Szilard as part of an "Application for a 

Research Grant" which he filed with the General Medical Sciences Division of 

the National I nstitutes of Health 1 ~G 6876) i n Ju ne 1959. The title of the 

project was "Quantitative Studies of Ge neral Biological Phenomena" .- Because 
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The Research/~ became effective on January 1, 1960 and continued through 

March 31, 1964 . During this time the follmving papers were published (v.re 

continue the numbering system used by Szilard in the foregoing pages): 

< ' 

j 
(26) 

(27) 

(2 8) 

(29) 

Leo Szilard - THE CONTROL OF THE FOR}~TION OF SPECIFIC PROTEI~S IN BACTERIA 
AND IN ANIMAL CELLS . Proceedings of the National Academy of Sciences, 
46:277-292 (March ) 1960. Conwunicated January 19, 1960. 

Leo Szilard - THE MOLECULAR BASIS OF ANTIBODY FOR}~TION . Prodeedings of 
the National Academy of Sciences, L;6: 293-302 (March) 19 60. Communicated 

' January 19, 1960. 

Leo Szilard - DEPENDENCE OF THE SEX RATIO AT BIRTH ON THE AGE OF THE FATHER . 
Nature, 186: 649-650 (May 21) 1960. Letter to the Editor. 

Leo Szilard - ON MEMORY AND RECALL . Proceedings of the ational Academy 
of Sc iences, i.l: 1092-1099 (June) 1964. Corrununicated April 27, 1964 . 

In his progress reports to NIH Szilard described the first three papers as follows : 

II A model for the control of the rate of production of repres sible enzymes 
h as been developed and this model is described in detail in paper~26 . This 
mode l assumes that in bacteria the repressor controls the rate of formation of 
the enzyme by the enzyme forming site, rather than the rate of formation of the 
enzyme site itself. Experiments ~vhich are at present being conducted in a 
number of different l aboratories, with which the author maintains contact, might 
elucidate, \vithin a year, whether this "premise" is correc t. 

The above-quoted paper also assumes that the repressor can attach itself to the 
enzyme and it is shmm that accordingly the cell might have t wo stable states, 
a state in which the enzyme l evel is high and a state in which the enzyme l evel 
is loH. The validity of this assumption does not depend on the above-mentioned 
"p remise" and the assumption might provide the key to the understanding of a 
certain type of differen tiation, discuss ed in the paper . 

A second pape~ ~ 27 discusses the possibility that antibody formation- -in the primary 
response--is based on this type of differentiation, triggered by the injection 
of an antigen into the rabbit . This theory can account for a number of phenomena 
listed in the paper, including the phenomenon of immune tolerance of the neH-born 
r abbit. The explanation of inwune tolerance is, hm..rever, again based on the 
"premise" that the repressor controls the rate at ~vhich the protein--in this case 
the antibody--is formed by the specific protein forming site. If future 
experiments should show that this "premise" is Hrong, then the tre ory of immune 
tolerance would have to be modified and it is not as yet clear whether a satis­
factory mbdification of the theory would be possible, in that contingency . 

A theory for the dependence of the sex ratio at birth on the age of the father has 
been presented in paper :- 28 ~vhich is based on a theory of ageing previously 
presented by the author in paper t 25. The theory accounts for the decrease in the 
ratio of boys to gir ls, with increasing age of the father, on the ground that a 
spermatogonium in Hhich the X-chromosome suffers an "ag~ing hit" may not continue 



The Research/~ became effective on January 1, 19j 0 apd continued through 

March 31, 1964. During this time the following papers were published (we 

continue the numbering system used by Szilard i n the 

t 
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(26) heo Szilard - THE CONTROL OF THE FORMATION OF SPECIFIC PROTEINS IN BACTERIA 
AND IN ANIMAL CELLS. Proceedings of the National Academy of Scie nces , 
46:277-292 (March) 1960. ,c.ounnn o. icated-J~ 1-9 , 1960. 

(27) Leo Szilard - THE MOLECULAR BASIS OF ANTIBODY FORMATION. Prodeedings of 
the National Academy of Sciences , 46: 293-302 (March) 1960. C~mmuoicated 

~ ' 1966. 

(28) Leo Szi~ - DEPENDENCE OF THE SEX RATIO AT BIRTH ON THE AGE OF THE FATHER. 
Nature , 186: 649-650 (May 21) 1960. Letter to the Editor. 

(29) ~eo Szilard - ON MEMORY AND RECALL. Proceedings of the National Academy 
of Sciences , 2!: 1092-1099 (June) 1964. ~ A~rtl 2 , 9~. 

,/ I \ 
In his progress reports to NIH Szilard described the first three papers as follows: J 

II A model for the control of the rate of production of repressible enzymes 
has been developed and this model is described in detail in papert 26. This 
model assumes that in bacteria the repressor eontrols the rate of formation of 
the enzyme by the enzyme forming site , rather than the rate of formation of the 
enzyme site itself. Experiments which are at present being conducted in a 
number of different laboratories , with which the author maintains contact , might 
elucidate , within a year, whether this "premise" is correct. 

The above-quoted paper also assumes that the repressor can attach itself to the 
enzyme and it is shown that accordingly the cell might have two stable states, 
a state in which the enzyme level is high and a state in which the enzyme level 
is low. The validity of this assumption does not depend on the above-mentioned 
"premise" and the assumption might provide the key to the understanding of a 
certain type of differentiation, discussed in the paper. 

A second pape~27 discusses the possibility that antibody formation--in the primary 
response--is based on this type of differentiation, triggered by the injection 
of an antigen into the rabbit. This theory can account for a number of phenomena 
listed in the paper , including the phenome non of immune tolerance of the new-born 
rabbit. The explanation of immune tolerance is , however , again based on the 
"premise" that the repressor controls the rate at which the protein--in this case 
the antibody--is formed by the specific protein forming site. If future 
experiments should show that this "premise" is wrong , then the tre ory of immune 
tolerance would have to be modified and it is not as yet clear whether a satis­
factory modification of the theory would be possible , in that contingency. 

A theory for the depe ndence of the sex ratio at birth on the age of the father has 
been presented in paperi2 8 which is based on a theory of ageing previously 
presented by the author in paper~25. The theory accounts for the decrease in the 
ratio of boys to girls , with increasing age of the father , on the ground that a 
spermatogonium in which the X-chromosome suffers an "ag,ing hit" may not continue 



to give rise to sperm, whereas a spermatogonium in \vhich the Y-chromosome 

suffers an " ageing hit" may continue to give rise to the sperm. 11 

Paperu: 29, Szil ard 's l ast effort, v;as published posthumously. He had prepared 

a much longer manuscript and sent preprints of the shortened version to 

his friends accompanied by this memorandum v7hich is reproduced in ull : 

' II 
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MEHORANDUM 

From: Leo Szilard Hay 5, 1964 

To: · \olhom it may concern 

Enclosed is a prep rint of a paper·which will appenr in the June 

issue of the Proceedings of the National Academy of Sciences. Becaus e 

authors are limited to eight pages in any one issue of the Proceedings, 

this prepriut is but the first of three instalmen ts. 

Had I merely postulated .·- as others seem to have done-- that if 

two neurons fire simultaneoulsy, thereafter the synapse bridging these . 

two neurons has a higher efficacy, then I would not be able to account 

even for Pavlov's experiment s on the conditioned salivary reflex or the 

dog. As it is, it seems conceivab.le that the tuo fund amenta l postulates 

of my @Odel might be able to account not only for the peculiarities of all 

of Pavlov's basic experiments but .-- in conjunctioa with neuron-net"lvor ks, 

as yet to be invented -- also for the higher mental functions. This could 

be true even if the det ails of the biochemical nderp i nnings of these two 

postulates should turn out to be incorrect. 

'· . 

.' 
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MEMORANDUM 

From: Leo Szilard 

To: Whom it may concern 

Enclosed is a preprint of a paper which will appear in the June 

issue of the Proceedings of the National Academy of Sci.ences. Because 

authors are limited to eight pages in any one issue of the Proceedings, 

this preprint is but the first of three instalments. 

Had I merely postulated .-- as others seem to have done-- that if 

two neurons fire simultaneoulsy, thereafter the synapse bridging these . 

two neurons has a higher efficacy, then I would not be able to account 

even for Pavlov's experiments on the conditioned salivary reflex of the 

dog. As it is, it seems conceivable that the two fundamental postulates 

of my model might be able to account not only for the peculiarities of all 

of Pavlov's basic experiments but -- in conjunction with neuron-networks, 

as yet to be invented -- also for the higher mental functions. This could 

be true even if the details of the b~ochemical underpinnings of these two 

postulates should turn out to be incorrect. 

'· 
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In addition to t he four published papers Szilard during t his period outlined 

several theories in the following reports: 

"Induction of Mutations in Mammals by Ionizing Radiation" (1961) -·~(....._ . ..,.., "f"• -!-.;;..·--·­
"The Sex Chromatin in Mammalian Cells)~i:~W) ~ 

( fDosage Compensation in the Fruitf ly• (~2) 
?Enzyme Repression i n Bacteria" (1962) - ! 

"On the Occasional Dominance of the 'Perceptible Phenotype' in Man" (1963 } 
"On the Inheritance of Longevity" ( 1963) /(, · 

Some of these are summarized in his regress reports: 
' 

If (l) An experimental method has been devised and a theory of the experiment 
developed which should make it possible to determine the dose of radiation which 
would raise the mutation rate to t wice the value of the spontaneous mutation rate. 
The method consists in exposing a population of mice to ionizing radiation and 
subsequently determining, among the first generation of f-spring, the proportion 
of females whose off-spring shows an abnormal sex ratio. The method is described 
in a paper dated March 10, 1961 :Induction of Mutations in Mammals by Ionizing 
Radiation" which is being privately circulated to those interested in this type 
of problem. 

(2) In mammals and also in the fruit fly the somatic cells of the female contain 
two X chromosomes while the somatic cells of the male contain only one. Accordingly, 
the cells of the female carry two homologus copies of each sex. linked gene, whereas 
the cells of the male carry only one copy of each. This difference in "dosage" 
does not usually manifest itself in a phenotypic difference between t he male and the 
female:- Recent observations indicate that in the case of mammals at some point 
of the embryonal development of the female, one of the two X chromosomes ceases to 
be functional in the somatic cells. This 1on the face of it1 could account for the I 
fact that the double dosage of the sex linked genes in the female 1as compared to 
the single dosage of the same genes in the male1 does not lead to a difference in 
the phenotype. However, no such difference in phenotype exists in the fruit f ly 
ei ther1 and yet I find that the phenomenon of "dosage co:npensation"1 which has been 
studied in the frui~fly by ~.J. Muller cannot be explained on the assumption that 
only one of the two X chromosomes ~is functional in the somatic cells of the female. 
In those circumstances it is necessary to look f or another explanation for "dosage 
compensation" in the fruit fly. I propose to explain this phenomenon in the fruit fly 
by assuming that the relevant gene products in the fruit fly are under the control 
of repressors, in much the same way in which many enzymes are under the control 
of repressors in bacteria

1
and by f urther assuming that in the fruit fly the genes 

corresponding to the repressors (of those gene products which show "dosage compen­
sation") are located on the X chromosome. These considerations are described in a 
paper, "The sex chromatin in mammalian cells, fdosage compensation• in the fruit fly 
and enzyme repression in bacteria," which is being circulated in preprint among 
those interested in this kind of problem. 

(3) It has been shown that the observed frequent occurrence of a striking 
resemblence between a child and one of its parents might be explained in one of 
two ways: 



® 
a)~ The perceptible phenotype might be determined by a number of different 
genetic loci, all of which are located on one pair of homologous autosomes. Such 
an autosome might possess a certain "strength" and a "strong" autosome might 
supress the homologous autosome if it is substantially less "strong." (For details 
see the enclosed paper "On the occasional domina~of the 'perceptible phenotype' 
in Man," dated July 12, 1963.) ~ ) k ~d vl I II-'!,( I •.1 ~ I , 

b) - The genes which determine the perceptible phenotype might all be located 
within the same operon and different operons might be more strongly or less 
stroqly repressed. This could then account for the observed resemblances, i f 
one assumes that the perceptible phenotype is determined by the ratio of the 
quantities of the products of these genes in the diploid cell. 

(4) An experimental method has been devised for determining whether the 
competition which exists between spermatozoa for fertilising an ovum might 
serve the purpose of protecting the ova against being fertilised by a spermatozoen 
which might contain genetic material that has deteriorated as a result of the 
aging process. The method devised consists in inseminating females with a 
mixture of spermatozoa, derived from two donors, aud i~ determining how the 
fraction of the offspring which is derived from the older donor, decreases with 
increasing age differences of the two donSrs. (For details see the enclosed 
paper "The aging process and the 'competitive strength' of spermatozoa," dated 
July 25, 1963.) Arrangements for carrying out experiments of this type are at 
present under discussion. II 
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~After the Institute of Radiobiology and Biophysics at the University of Chicago 

was disolved in 1954 Szilard found himself without a laboratory. "I would 

rather have roots than wings," he said at that time, "but if I cannot have 
,4)_'t 

roots I shall use wings." During the ne:x:t ten years of his life Szilard 

became a roving sponsor of the newly emerging science of molecular biology, 

~'S-t-imulating the formation of institutes, university departments and other 

enterprises. He was ~isiting Professor at the newly created Department of 

Biophysics at the University ~f Colorado Medical Center, (isiting Professor~ 

~~,.•~ at Brandeis University and ~ served as con~ltant to the Basic 

Research Program of the National Institute of Mental Health in Washington. 

~ter reaching the age of 65 J(a i068· Szilard became Professor Emeritus at 

"" the University of Chicago but remained in active service until , 1964 

( 
On several visits to Europe between 1957 and 1963 Szilard as consulted by 

~ Ger~n Governme nt on the organization of postwar scientific research in 

l west Germany) served as advisor to the research program of the World Health 

Organfza~ion•~d rou nded up the European biologists to explore the possibility 

of creating~a European Laboratory for Molecular Biology. These efforts led to 

the establishment of EMBO, the Europe~n Molecular Biology Organization~ \ 

!_, 

J. C. Kendrew, 
( June 1)1968. 

EMBO and the Idea of a European Laboratory, Nature , 218:840-842 ~ ----
Marie Luise Zarnitz ''Molekulare und physikalische Biologie, ..... Bericht zur 
Situation eines int~rdisziplinared' ?orchungsgebietes i n der Bundesrepublik 
Deutschland, Erstattet im Auftrag der Stiftung ~olkswagenwerk, (Vandenhoeck & 

I 
) 

Ruprecht in Gottingen, 1968.) ----· 

I n 1957( while worki g on problems of population control/ he draft ed with his friend 

Professor William Doeri11g "f froposal to create two Jnterdependent '\esearch 

i nstitutes operating i . the general area of public hea lth , designat ed as: Research 

I nstitute for Fundame ntal Biology and Public Health a 11d Institute for Probl em Studies.'' 

This proposal contains many .far reachi ng thoughts and is therefo r e partially 

reproduced as an Appendix to this section. 

/ 
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In 195 7 while working on problems of population control he drafted with his friend 
Pr ofessor William Doe ri'1g "6C-proposal to create two interdepende nt research 

n 
institutes operating i'1 the general area of public health, designated as : Research 
I nstitute for Fu ndamental Biology and Public Health a '1d Institute for Probl em Studies .' ' 
Th is proposal contains many far reachi ng thoughts and is therefore partially 
reproduced as an Appendix to this section. 

At that time Szil ard 

I l ( v r:fr ( t I I r! i 1 df I 
contact ed -among others Jen.as~ to explore v7hether -he might 

wish to j oin as art affiliate membe\),C such a n Institute . Fi ·1di'1g that Salk had 
bee .1 thinking of perhaps setti;.1g up a some1vhat s~milar r esearch institute , close 

11 .,; co-operation e"\sued developing ,. the recruitme ·lt o f members and choice of location . 
_l II ~ /A'. ~ .· ' ·' ' . . . J . l J. ·-:..._ J. .J~ _., fv ....... "" .0 ; (__,. '-t .. u .; ; r T l/ ! t .. 
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At that time Szilard contacted a number of scientists 

to explore whether they might be inte rested in joining 

the kind of institute he and Doering had visualized. 
ou.u.c b . J ./ c ·, (.. f.o. ,t..< • ~ . 

He was fortunate in- frfidihg a sympathetic response and 

~ked closeLy with them in ~reating a re~earch center 

at which he hoped tu- rea-1-i,se his dreams~ 

=[ He joined the newl' e~t&slished ·~al~ Institute as non­

esident Fellow in July 1963, and became a Resident Fellow 

on . pril l, 1964. Afte a fe\v short, but k~QD¥ happy and 

productive months in La Jolla, he died there sudd enly 

on Hay 30, 1964. 
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After reaching the age of 65 in 1963 Szilard became Professor Emeritus at 

the University of Chicago but remained , in active service until April 1, 1964 
.A """-~ t • 

when he became a Resident Fellmv of the~ Salk Institute, \vhich he had joined 

as non-Resident fellow in July 1963. After a few shors but happy and 

productive months in La Jolla, he died there suddenly on Hay 30, 1964. 
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1954 

1960 

1960 

1960 

1961 

1961 

1970 

LEO SZILARD 

Honors 

Fellow, American Physical Society 

Memberr- ociety of the. Sigma Xi 

Fellow, American Academy of 
Arts and Sciences 

Humanist of the Year, American 
Humanist Association 

Einstein Gold Medal of the 
Lewis & Rosa Strauss Memorial 
Fund 

Atoms for Peace Award 

Elected Membership, National 
Academy of Sciences 

Honorary Doctor of Humane 
Letters, Brandeis University 

Crater on far side of the moon 
named '' Szilard '' by International 
Astronomical Union 
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