
FELLOWSHIP APPLICATION FoRM . . / 

JOHN SIMON GUGGENHEIM MEMORIAL FOUNDATION 

55 I FIFTH AVENUE· NEW YORK· N · Y ~ 

APPLICATIONS and accompanying documents must reach the Secretary of the Foundation not later 

than October 15 of each year. T hey are desired, for the convenience of the Committee of 

Selection, as early as possible. 

In what field of learning, or of art, does your project lie ? .. --------------------------- -----------------------------

Concise statement of project.--------------------- --------------------------------------------------------------- -- --------------------

PERSONAL HISTORY: 

N arne in full. --------------------------------- ------------------ ---------- -- -------------------------------------------------------------------------------·-------· 

Present address .... --- -------- -- -- -- ----------- --- ------------ ----------- ---- --- ------------------------------- -- ----- ---------------------------------------------

--------- -- ------ ---------------------------------- ---- -------------------------------------- ----- Telephone ___ _____________________ __ ________________ ___ ___ _______ _ 

A permanent address .. ---------------------------------------------- --------- ------- ---------------- ---- ------------------------ -- --------------- --- -- ------ --

Present occupation _______ __ ____________ ___ ________ ____ _____ _____________________________ ___ _____ __ _______ _____ ____________ ___ _________________________________ _ _ 

Place of birth _____________ _________________________________________________ Date of birth ... --------- ----- --------------------------------- --------------

If not a native-born American citizen, date and place of naturalization __ _____ ___ __ __ ______ __ ____ ________ __ ____ ____ __ _ _ 

Single, Married, Widowed, Divorced·----------------------------------- -------------------------------------------- -- -- --------------------------

N arne and address of wife or husband·------ -- ------------------ --------- -- ---------- ---------- ------------------------- -------------------------

N arne and address of neares t kin, if unmarried·-- -----------··----- -··-- --------------- -----------------··-······························· 

Ages of children, if anY------------------------------------------------·-····------------------------------------------------------ -- ------------------------

Have you any consti tu tiona] disorder or physical disability? ______________________________________________ __ ____ ___ __________ ____ _ 

With this application please submit a small recent photograph. 



EDUCATION: 

1. Give a summary of your education in the following form: 

Academic: 
College 

University 

Technical 

Professional 

Musical 

Artistic 

Special Study 

Name of Institution Period of Study 
(zi~~e iatu) 

Degrees, Diplomas, 
Certificates 

(ziot datu) 

2. Give a list of the scholarships or fellowships you have previously held or now hold, stating in 
e.ach case the places and periods of tenure, the studies pursued during your incumbency, and amounts 

of the stipends: ........... ·-·-------------------·····---------·--------------------·-·-- --- -----------------------------------: .. ________ ____ ____ __ ______ __ __ _____ _ 

3. State what foreign languages you have studied, and whether you are able to consult works on 
your subject in these languages. Estimate your proficiency in reading, writing and spealcing each of 

them=-·····-----·-·-·---·---·---·-···---·---------------------- --·----·-·---------------------------------------------------------···-------·-·-·--··---·-·······-···-··· 



ACCOMPLISHMENTS: 

1. Positions held (professional, teaching, scientific, administrative, business): 

Name of Institution Title of Position Years ofTenure Compensation 
or Organization (zioe dates) 

2. Of what learned, scientific or artistic societies are you a member L .................................................... . 

3. Submit a full account of the advanced work, research, or creative work you have already done, 
gi.ving dates, subjects, and names of your principal teachers in these subjects. What are your 
present attainments in your proposed field of study? 

4. Submit a list of your publications with exact titles, names of publishers, and dates and places of 
publication. 
(Please submit two copies of each statement requested under items J and 4, above. Please do nol submit 
copies of publications or manuscripts.) 

PLANS FOR WORK: 
Submit a statement giving detailed plans for the work you would pursue during your tenure of a 
Fellowship. This statement should include, inter alia: a description of the project, including its 
character and scope, and the significance of its presumable contribution to knowledge, or to art; 
the present state of the project, time of commencement, progress to date, and expectation as to com 
pletion; the place or places where the work would be carried on, and the authorities, if any, with 
whom it would be done; your expectation as to publication of the results of your work; and your 
ultimate purpose as a scholar or artist. This statement should be complete and carefully prepared. 
(Please submit one more copy of PLANS FOR WORK than the number of your references.) 

If awarded a Fellowship-

When would you wish to commence the study proposedL_··-····---------··----·--··--··-·······---------·--··-·-------····--·-· 

What is your estimate of its probable duration?---·---·----··-··--------·-·······························---·--··········----------------



REFERENCES: 

Submit a list of references from whom further confidential information may be obtained concerning 

your qualifications and from whom expert opinion may be obtained as to the value and practicability 

of your proposed studies. 

N arne of Reference Position Address 

If you have applied or expect to apply elsewhere for any fellowship or scholarship for the same 

period, state the facts regarding such applications:------------- ------------------------·----·-··--··--··---·····················-····-·· 

If you apply elsewhere for any fellowship or scholarship after presenting this application, please 
notify the Foundation immediately. 

SIGNATURE.·-·--------·------···-·----·-···--·····--······-···········----------------· -·-----------·-· -· ··-··--·-················-·-·-···················· ·-········· 

PLACE AND DATE OF MAILING.·-------·-----------------------·---·--------· ···-····-··--··-··---··---·---·-------·····-···············----········-·-· 

SUGGESTIONS CONCERNING APPLICATIONS 

1. If convenient, please type application and additional material. 

2. Use paper the size of this sheet, 8;1' x 11', if possible, for writing all documents submitted. 

3. Every page or document submitted must bear the applicant's name plainly written. 

4. Whenever the space provided in this form is not suitable for an applicant to present fully the 
facts of his or her case, it is requested that they be stated in a separate document. 

5. Only one copy of the application form should be submitted to the Foundation by the applicant; 
the other may be retained by him for his own files. 

6. It is suggested that applications and accompanying documents be sent by registered mail, addressed 
to the John Simon Guggenheim Memorial Foundation, 551 Fifth Avenue, New York, N. Y. 

7. If you do not get a receipt for your application within a reasonable time, please notify the Foundation. 



Statement concerning the present status: 

Early in 1938 I came to New York with the in t ention of returping to 

the Clarendon Lab., Oxford, in Sept. of that year. Prof. L~ndeman, 
i' 

~who is in charge of the Cl. Lab., offered me a university lec-

tureship with the understanding that I would spend 6 ~onths of the 

year at Oxford and be free to spend 6 months every ear in America. 

After the conclusion of the 1funich agreement I d cided not to accept 

this offer and to remain in the United States. 
J a nuary 

In~ ~r. 1939, after the discovery o the fission of uranium 

by Hahn and Strassmann, it occured to me that a nuclear chain reaction 

might be possible if nuetrons were emityed in the fission of uranium, and 

I asked for the permission to work at ,. he Physics Dept. of Columbia 

Univ. on this subject. A simila r line of work 

at the same time started at Colum~~a by Fermi. 
I 

was independently and 

Since March 1939 I 

have been associated with the P~ysics Departm. 

research worker. ~ 
of Columbia as a guest 

ate authorities with the iew of obtaining the facilities necessary 

for carrying out a numb ? of experiments which have been separately 

mxx or jointly by Professor Fermi and by myself. I am as-

~ 
suming that we- shal):' obtain the facilities which are required up to 

July 1941, and that part of my experimental program can be carried out 
i' 

within this fra;iework. 
I 

I am further ssuming that 

heim 

if I am granted a fellowship by the Guggen

possible to obtain from other source~ 
faciliti s which are required for 

~~v< y~,..,-
the actual performance of the pro-
4 ~ .._l:'--

one year, beginning with September 
~ose~ xperiment7 for a period bf 

1:/~ -------------- ~··-,....__ ----.. 
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Acc-ount of Research Work done: Leo Szilard 
420 West 116th Street 
New York City 

a.. 
In 1921 I found ~ relationship between the second law of thermo-
dynami cs and the statistical laws applying to the deviations from the 
mean values of fluctuating thermal quantities. A paper giving my 
results was accepted as a dissertation by the University of Berlin, 
the examiner being Professor ll. v. Laue. 

In the subsequent years I worked excerimentally on anomalous dispersion 
and polarization of X-rays in collaboration with H. Mark at the Kaiser 
Wilhelm InstjfUt. Berlin-Dahlem. In 1925 I found that the second law 
of thermo-dynamic remains valid in a system in which there is external 
intervention by some intelligent being or a machine which possesse~ 
something like a "memoryn, provided that this being or machine pro
duces a certain small amount of entropy. the value of which I have 
calculated for every intervention in which an act of memory is involved . 
A paper describing t h ese results wus accepted as "Habilita tionsschriftn 
by t he University of :Berlin. 

In the summe r of 1934, working as a guest of St. Bartho l omeus' Hospital, 
London, I f ound, jotntly with Dr. Chalmers of that hospital, a method 
for separa ting radioactive iodine from ordinary iodine with which it 
is isotopic and from which it is formed by neutron bombardment . This 
method was based on a nrinoiple whi ch can be anplied to many elements 
and which has since been applied to a number of them . During the 
same period I discovered, in collaboration with Dr. Cha lmers, that 
neutrons are emi tted f rom beryllium under the action of gam~a-rays 

from r ad ium. We ahowed .tha t a strong source of photo- neutrons can 
thus be obta ined, which subsequently proved to be an im)ortant tool, 
particularly in the study of the fission of uranium. 

In December 1934, still working as a guest of St. Ba.rth olomeus' Hoes 
pital, London, I f ound, in collaboration with Dr . Chalmers, a radio
active period of indium of about 4 Bltlm hours, which behaved in an 
anomalous way, and we raised the question whether a new phenomenon 
is involved in the production of this activity . I further investig
ated this phenomenon at the Clarendon Laboratory a t Oxford, England , 
and found increa oing evidence for the view t hat this period of indium 
has to be considered as the first knovm case of isomerism among the 
artificial radioactive elemen t s, and that it is due to an excited 
stable isotope of indium. In order t o obtain conclusive evidence Dr . 
Goldhaber and I decided to collaborate on this problem, Goldhaber and 
Hill a t t empting to produce the same element in a d ifferent way at the 
Cavendish Laboratory , Camb ridge. Por obtaining the fina l proof we 
communicated our results to s . w. Barnes at the University of Rochester, 
who attempted to produce the same element by proton bombardment of 
indium. The results of these investigations were then simultaneously 
published in the Physica l Review in 1939 . 

Vfu ile working at the Clarendon Laboratory I discovered by means of 
cadmium filtered slow neutrons the existence of sharp resonances at 
energies of a few volts in indium and some other elements. I used 
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'ELLOWSHIP AP PLICATION FoRM 
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JO. N SIMON v UGGEN HEIM MEMORIAL FOUNDATION 
SSI FIFTH AVENUE · NEW YORK · N · Y ~ 

APPLICATIONS and accompanying documents must reach the Secretary of the Foundation not later 
than October 15 of each year. They are desired, for the convenience of the Committee of 
Selection, as early as possible. 

In what field of learning, or of art, does your project lie? .. ----- -- ----------- --- --------------·------ -----·-······· 

Concise statement of projecL.--------------------------------------------------·----------------------------·---··--···--------··-··· 

PERSONAL HISTORY: 

N arne in full .......................................................................................................................................................• 

Present address ..... ____ .... _ ....... _ ........ __ ___ __ ..................... ······--··-_-·---·-···-···--······-···-···-···-···················-...................... . 

-----··----······················································································· Telephone ........................................................ . 

A perm anent address .. -----------------------------························································---------------------------------------------------

Present occupation .......................... _. .................................................................................................................. . 

Place of birth ................................................................ Date of birth ............................................................... . 

If not a native-born American citizen, date and place of natural:z don ............................................... . 

Single, Married, Widowe > Divorced ............................................................................................................. . 

r 

N arne and address of wife or husband ............................................................................................................ : · 

N arne and address of nearest kin, if unmarrie ----··-·····--·············-······--·········-···-··-···········--··········-···-·····-·-··· 

Ages of children, if any························--··········-----··············------·--······------------------···-······-···--··---·-····-···--·-···---···-· 

H . . 1 d ' d . . 1 d' b'l' ~ ave you any const1tutwna 1sor er or p ys1ca 1sa 1 1ty ...................................................................... . 

With this application please submit a small recent photograph. 



Cllc~·::: ·jO Ct ~ ·3c:.Ja::-rt ·:;::. o:: -~ ... :~c ~: ·~ -'"':~3 t (.\ (; :1 .. r ~~ ~ !r .. t i~ ~o .. ;; ito J3o~~ibr~l~dcd lso-. 
tc ~1 0 3. ~~ u.!.:C :?c ~~.: . ~· ~ -~: ~· \~ c~G ~ .. ~-~ :.!.l~ t~ .:· ~~.:tl~ .. ; .. : ::: : . ~.10 ;:":! .,. ::·t.1. tu ro Vol il 134, .t62 • 
.Lti3·~9 

..vi ~J in·~ce:r1.:.!.t :o~- o:f" ~J\J~'Y 
~0~c~ ~~tur i0~- ~ 

'' o: :. in 

Ret~ ic~:~c :;, ! v::. ty ::1d.t ~ D ~~! 'O"J ·~ ~u (_; _, !_.~ ,::_ ::;:<t~ ··. t:.\ 'v · 
?. i_1. .. J:':!y~1·· o:1..~,. _·:ovi :JV/ 11 ~/uJ. ~o S ; ., 1':<::.0 .. 

. \"• ... ..... "' 

Szila~d end Chul-

111n tc,:.·c G.~'lOO~l:J ::-:.::.: 4

• r~~~ :10~1 t:.:f' .. -~I·o~ ~" 
:~·out!"O 'lO ~Yit· Ur~~L. i'U:11 " ;:~z i 

:: · ·~1 t:..>•::·~1:J 1u t~ c .,. ~ t ·::~ct iol of C.~O'I.'l 
1 1..~ .: :.nn .. :~:.!.y _";u~u.l :::-!c vim1 Vol. 55. 1930 .. 

~=-~· c :!.u:u o:::· ::c tz.•o •Z by l...'~·~~ :. :.w .. S :J.u:..: ..• <.\ ·_· :~ iL·~~·d ., ?hy(siet!l ?.eviow. 
't,lo: ., 5:3 ,. 1 ~139 .. 

l~·cu ·t::on :''J~ d.ur.:t :ton entl 
.S~ i. :.~ :r:'d Q. • .:'hys.:. eu.l !lC'~'l: 

/:~.:~ (.;. '-, :r --~~· (. 1 ~ t .~· • 
\~/ • -v u 1 ~ !: v "' 

ilt "~:. .. t. .• J, i ') 
.... r·. z)0" 

., .. 

.Jc; ;:J:... il..n.rd 
. ~:~:~ ·· cot llGt.l St1·ec t 
: :c~\., -~o:~1: City 



Stat ement concerning the p r es ent sta tus: 

Early in 1938 I came to New York with the in t ention of returri ing to 

the Clarendon Lab., Oxford, i n Sep t. of tha t year. Prof. Ldlndeman, 

~J>xx...."'bc who is in cha r ge of the Cl. Lab., of fered me a un iversity lec

t u reship with the una ers t and i Lg tha t I would spend 6 p onths of the .,. 
I 

year at Oxford and b e fre e t o s pend 6 months every ~year in America. 
l 

.A.fter the conclus i o· of the ::.:uni ch agree::nent I de cided not to accept 

this offer and to rema in i n the Unit ed Sta t es . , · 
J a nuary 

;' 

In -~ ~ - ' r. 1939, aft er t he di s cove ry of tne fission of uranium 

by Hahn and Strassmann, i t occu red to me t:a t a nuclear chain reaction 

might be possible if nuetrons we re emi tted in t he fission of uranium, and 

I asked for the permission to \vork a t the Physics Dept. of Columbia 

Univ. on this subject. A simila r l i i1e of vrork was independently and 

at the same time started at Columl;~r1"a by Fermi. Since Ila.rch 1939 I 
" } 

have been associated with the Pllysics Departm . of Columbia as a guest 

research worker . 
' 

;· ,. 
.•· 

Since October 1939 various ~pplications have been made t o the appropri-

ate authorit ~e s with the v iew of obtaining the facilities necessary •, 

for carrying out a n mb ~ r of ex~eriment s wh ich have been separately 
j 

mot or jointly 
.!:t 

suming that \re 

July 1941, and 

J 
devise~ by Profes s or Fermi and by myself . I am as-

·' t 

shal./ obtain the facilities vrhich are required up to 
t 

/ tha:t part of my experimental program can be carried out 
:/ 

within this fra)n'ework. 
l' 

I am further 
1

ci'ssuming tha t if I am g r anted a fellowship by the Guggen-

heim Founda{ ion it wi ~~ b e poss ible to obtain from other source ('I 

i 
fac il it i p's which are reqv~ ired f or t l},e actua l performance of the pro-

,Jl ( r;~tv( . ·; •7d ('"-c,. ,_., e-..-_,..-;i. ..,_ .... <:::::---.. 
~ / xperiment' for a p~riod bf one year, beginning ~ith September 

,{ ---~-----· --·-·----·- .. -~.----~~ .... :.,." ? 1-941 . 
/ . 
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- Account of Research Work do~: 

a... 

Leo Szilard 
420 West l16th Street 
New York City 

In 19 ~1 I found ~ relationship between the ae9ond lnw of thermo-
dynamics and the statistical laws applying to the deviations from the 
mean values of fluctuating the:rr.oal quo.ntitiea. A paper giving my 
results was accepted as a diao~rtation by the University of Berlin, 
the examiner being Professor lK. v. Laue. 

In the subsequent years I worked experimentally on anomalous dispersion 
and polarization of X-rays in collaboration with H. PJark at the Kaiser 
Wi lhelm Inst!ut, Berlin-Dahlem. In 1925 I found that the second law 
of thermo-dynamic remains vali'l in a system in· which there is external 
intervention by. some in tell i6ent being or a mac41ne which posses .se~ 
something like a "memory", ·9ro,rided that this b~ing or machine pro
duces a certain small amount of. entropy, the value of which I have 
calculated for every interv.;mt:lon in which an .act of memory is involved• 
A paper describing these re~ults was accepted as "Habilitationaschrift~ 
by the .University of Berlin. 

In the sumraer of 1934, working as a guest of St. Bartholomeua' Hospital, 
London, I found , jointly with Dr. Chalmers of that hospital, a method ·. 
for separating radioactive iod:tne from ordinary iodine with which it 
is isotopic and from which 1 t :ls formed by neutron bombardment. This 
method was baaed. on a princi}'>lo which can be ar)plied to many elements 
and which has since been ap·-J liod to a number. of them. During the 
same p~riod I discovered, i n collaboration with Dr. Chalmers, that 
neutrons are emitted from beryllium under the action of gamma-rays 
from radium. We showed:.: that a strong. source of photo-neutrons can . 
thus be obtained, which subsequently. proved to be an important tool, 
particularly in the study of the ·fission of uranium. 

In December 1934, still working as a guest of St. Bartholomeua' Hoes
pital, London, I found, in collaboration with Dr. · Chalmers, a radio
active :period of indium of about 4 ~hours, which behaved in .an ·;. 
anomalous way, and we raised the question whether .a new phenomenon " , . 
is involved in the producti on of' this activity. I . further. ~nvest·ig .. ···- . , 
a.ted this phenomenon at the Clarendon Laboratory at Oxford, England, 

J. 

· and found increaning eviqence for the view that this p~1·i9d of indium . . ,. J 

has to be considered as tb.e first known. cas e of .isomerism among the j; 
artificial radioactive elements, and that it is Q.ue to an excited 
stable isotope of indium. · rn order to obtain conclusiveevidence Dr. 
Goldhaber and I decided to collaborate on this ·.:problem,. G.oldhaber and : . l 

I > , Hill attempting to produce t he same element in a <;iifferent way at the - . . J 
. Cavendish Laboratory, Ca.mbriClgo. For . obta ining the ·.final ··proof we · . 
communicated our results to s. w. Barnes at the University of Rochester, 
who attempted to produce the same element by p:roton· bombard'ment of · 
indium. The results of these investigations were ~hen aimultan.eously 
published in the Physical Review in 1939. 

Vfuile working at the Clarendon Laboratory I .discovered by means ot 
cadmium filtered slow neutrons the existence of sharp .resonances at 
energies of a tew vol·ta in indium end some other elements • . I .used 

-! 
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tile t:.1 ~ sorpt ion in boron for ale tcrmininq; tho cncrr;y of the reflonv.nce. 
l pub:!. iohcHl o. n')tC 011 thio oubJ aot in !Taturo tn 1035. !ndepondently 
and t'.."bout the oame time l1nro.ldi n.nd r.'ermi diooovered the e;dotenoe of 
thoew. reoonn.ncca .~'md tho r1eth:;; ti of uoin ~~ the boron tlbaorption to ob .. 
t~A 2. n tm c·ot. imate or the remonanoe enor~-cy wan later nppl ic(.\ to a lc>.rt;;:c 
nur.il'"lor of clemente by other ·~~u'thol'D. 

'.n'lilo wor1dng o.t t.he Clarendon Ln.'boro.tory, Oxford, I 1nvoat1 ~~atod the 
r>ossibility o:f' a nuclear cha.1n reaction by sea):'ohing,. thour~h without 
:;:. r<wul t • for o..n element wh 1·:-sh would. e~1 i t f E"LSt neutrons Vtilen d1a1n
tegrutc~ by tho-rmc1.l noutronll. 

Aftur the t!iseovcl~y of ·Uo.hn anti 3trnC:lo"r.<n.nn o!' tho fie:aion ot uranium, 
I c:.el:~:eu • in Februa ry 1~130, fvr t~1e po:r:'!i iu a iou at Columbia Univoroity · 
to aoa.rcll in thoir ls.bf>ra.toricu;J f'or n. };)Oosillla E~miaaion of f'uct neut
ron:;:. fro.n1 tho fiaaion of urnhiu~. ln naroh of that year I discovered 
in <:olle.bor:;.tion with :Dr. Zi~n n. otron~ innt.o.nto.ncouo cmiGG1on of 
ncutl"cnn in the f'ieaion o'f urr.:aium. Inde:;?ont.lcntly and :lt tho aa~·ne . 
time the sn;:~e phenomenon wr~e d iCJoovorad by- Ju·1.dcrson, Fermi and H&nstein. 
and by Ht;~.lban, Jollot and TCowa.raky. .An e3tirnato of' tha number of neut• 
ronn O!;'ltttod, \'<'hioh we made, ehovred that there VltJ.B a pooHib.ility, though · 
by no moana a certainty. for a d1vo~$Qnt nuoloe~ chain reuotion in 
uraniuu~e 

J'oint'J.y ' with :J?crrni nnd And~raon I ha?tvc aubucquently otudiocl tho bnln.1100 
of noutl:·on emission and nbeorption in uranium. Ol:&r rewlta were pub. 
liahed in Phyoicnl Rev1ow, 1959. , 
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~1e following of my papers were publi~hed between 1934 and l940a 

Choroicul Separation ot tho adioaot,ve Ele~ent from its Bombarded Iso• 
topo in the Fermi Etfect. "1z 1lt:~rd u.nd Chalmora. l,Iature Vol.l34, 462. 
1934. 

Diaintesration of Ber.yllium by Gamma-Rayo ot Radium. Szilard and Chal
mers. lluture. 1934. 

imom.:1louu Radionotivity 1nl.uoed tn Indiuro by Routrone. S~ilard and 
Chul mors. Nuture. 1g35. 

Res idual !:reut:rono from Cudniunt. Szilard. liature. 1935• 

Radi.oaotivi ty induced by !-Iuol~'~r E:co1 tat ion. Szilo.rd, Goldha.ber and 
Hill. Physion.l Review,Vol.ut;. 19~0. 

Inotants.ncoua :Emies1on of '~aa.t Neutrons in the lntoraotion ot Slo\V 
lreutrono w-ith Ur~niu.m. Szi.~!ii l'tt and Zinn. :Phynioal Rov1ew,Vol.55. 1{139. 

Emiusion of Neutrons by Uranium. Zinn and S~iln.rd. Phyoieal Review. 
Vol.56. 1939, 

!Teutron Production and Ab&Hn.ooption in Ur:.mium. Anderson, :Fermi and 
I 

Szil~::.ri. Physical Rev.1ew. Vol.56• 1939. 

Loo S1n 1lard 
420 r;oat ll6th Street 
New York City 
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