
Book l960 
7 . America November l940 to December 3l ~ l94l 

7/l2/67 

While up to this point we had suffered from the lack 

of official recognition ~ during this period we were 

suffereing from having official recognition. H. C. Urey 

was under orders not to discuss with Fermi and myself 

the possibility of preparing substantial amounts of 

Uranium 235 . Because of this compartmentalization ~ we 

failed to put two and two together ~ and at no time were 

we or any other physicist able to say to the American 

government ath atomic bombs could be made with amounts 

of Uranium 235 which it was practicable to obtain . Thus 

our project and Urey ' s remained projects of low priority 

until the British colleagues ~ who were not so compart 

mentalized (hamstrung?) ~ pointed out that making 

atomic bombs of Uranium 235 must be regarded as a 

practical proposition . 

This led to a reorganization of the project and 

the group working at Columbia University was transferred 

to Chicago . 
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1 .: ; .lV <c-rn~oc nt f o r: : <C , 0('C· for th e: purpos e of c eve loping the Fermi - Szilard 

<· 
l 

syst en; of e stahJ :i ::hi 1 ;1 ch<Jin r eacti on in 1:r<Jniur. . ~:y :rain conc e rn was t o r;e t 

Hrani l' r. , i f , p os sible in t he f o r m of me tal, o f s uffic ..lent p t:.ci ty a ncl t o :·et ; raphi t e 

of su f fi c i e n t p !!.L-i t y t o 1;' ake c. v2li expe r i ment . :·ih;:;. t we \van ted r~~i nly to clo i. s 

t o t e st ui r cc tl · by mc asu r eiile nts on <:.. pi l e c ompos ed of r r a.phit 2 anC: a l 2.t t :~ c e of 

t·;·;· r :_, 1 Cl' nt c . .:. ni n:-: :)ucl i c s wh e the r o r not said sustaining chain r e action can be 

e ·p ect cd t o occ 11r if the pil e we r e iila.id s uf f i c iently l aree . ive cl icl not h av e 

fund s t o pnrc hc..sc mat er:..-,ls in any app r eciable qHanti ty b u t prowi s cc.: 

tha t s ur: J- fund s woul d be macle a vai l abl e throur h the Nat ional Bur eau o f Standa r d s 

v;hic h \vas supp os ed ... c 1) .. r chase t hes e mate rials fo r us. ::'hr t ooubl c was that 

the s e r .a t e rials c ou J c' n ot be obtai ncc: i n st1fficient purity c orT:e r c i a lJy . r:y t 

n aj-::>r 1HJ !.:'clen .-::c··. ,:,r ~R~RESS prog r e ss. Vari ed contacts with mant:facturers of 

mat e rial is v e ry important if no finished product is comme rcially available 

bec a us e only through private co~fersations can you disc ov e r how the quality of 

thP. n:a t e ria l mi g: h t b e i mpr oved . One impor t a nt fact c arle out of a c asu a l c onve r-

s ati on \vith r epr es entat ives of the National Carbon CoMpa ny. Fe r mi and I had 

lunc h with t vm me n f r on the Na tional Carbon Company fr or:1 whom we expected t o buy 
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sor·· e ~ raphi t c . The :-rraphi t e se er. eel t o be f<:JirJ y pure and th~ total i iTtpuri ty 

woul d have been danrer ous only if it has c ontain ed sene ele went that was very 

stron~ ly absorl inG neutrons . When we h ad our luncheon I said , half - jokin~ ly 

to one of th es e men, "You v,roul d n ' t pt•t boron into your r,x:ixp c r aphi te, or 1·.rould 

you?" Th e t wo me n l ookecl at each o ther ancl ther e was an enbarrassed silence . 

"1\s a ~att er of fact," said one of then, " sanples of p-raphit e which cor:1e from one 

of ou r factor ies c ontai n bo ron 1:-ecaus e it s o happens that we n:anufactL:r e in tllat 

arcs 
fact ory r rapl ri t e e l ectrode s fo r e l ectric ~,expxx±s into which boron is customarily 

pu t . Hac1 we nt~o tiat ed as 1ve we r e supposed to do with these me n throug h the 

Ma tioncd Bureau o f Standard s we would have n ever discoverec1 this important fact . 

\\fe hacl v;ors e luc k with uranium . We were given the sp ecificati ons of the uraniur:1 

oxi de which 1·;as suppos ed to be aeli vc r ed t o us ancl th e urani ur.1 se emed to be pt;r e 

e nouz h on the hasis of thos e spec i ficati ons • But th en on a visit to the factory 

which made uranium ne tal out of the uranium oxide for our experiments we di sc overed 

another list of impurities which differs from ours which was muc h worse. This was 

re- cxanine 
a purely acci dental discovery . It led us to/§txa::d:~ the uranil!Il\ which was deliver ed 

to us and it tur ned out that onr urani 11m was equally impure. ~Rhm;:i; \'ihen I looke d 

into the process how the urani ur:J was purifi ed I was struck by the fact thRt an 
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in)portant r roup of clements which \re r e stront; neutron absorbers if _______ _ 

the y \·Je t: e n-::v c r removed fron the f i nished produc t . nut \·Jhcn I ~x:smr:s:sR!&x dis -

cuss ed with the Nati onal Durcau of Standards whether we shouldn ' t change· the 

proc edu r e of purification I was told that the process v:hich would improve the 

quality would t al; e a l onr, ti l'1e t o prepare and sinc e we were in a hur r y to get the 

chain r eaction ~o in;,· the Du r eau of Standards was not willinrr t o a dvocat e a chan r.e 

in the che r:tical purificttion . DccaL<Se all these troubles \VCr e bese tting us I r ot 

mo re and mo r e i ~patient during the first half of 194 1 . Somehow we did not se em to 

be abl e to get the things done whi c h we knew needed to b E done. Durin~ this early 

peri od I was also haunt ed by the f ear that it r:ti ght b e possible to detonate the 

uran:i L11:1 r1 e tal by fc1st ne tttrons if a sufficiently lco.rg e quantity of this me tc:l is 

assC'r.-bled . 1,','he t1 Jer or n o t tbis is possible depended on the following thine; : tl1 e 

bult of natural uraniun ·is Uranium 23~ and it fissions only if it is hit by fast 

n eutr ons . In this fission it emits fast neutrons anc whether or not a cb<1in reaction 

I 

c an be naintained depe nd s on how fast the neutrons emitted f or fissi on ar e slo~ed 

do\·.n so that they mi~ht los e their eff ec tiveness if further uranium . 

Dr. and I p1::cst:ed the r e fo r e a sicle line :imA.'"R:Si:±x~i:a.md:::ruaq: investi p:ati on 

t o dete r mi ne how fast urani un: metal slows down fast neutrons anc1 we did not stop 

t his line of investi gation until we we r e satisfi ed that uraniu r:t me tal cannot b e 

us ed to n a ka a bomb . 
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Things would have dragged on in a most xx unsatisfactory way had not 

the British recognized that xXBMi~~~axXMxkxxMX«Hxixxm it is possible to 

separate sufficient quantity of Unranium 235 to make atomic bombs. Anybody could 

recognize this fact: ~HX'HN we knew two things - how much uranium ? 

could be separated with a reasonable industrial effort and how much (U 235?) 

it took to make a bomb. At Columbia University HKx Urey and the --- office of 

worked on 
Naval RxxxxXK Research/%xi~ the separation of uranium isotope 235, ~ While 

Fermi and I worked on the nuclear properties of uranium. It so happens that I 

actually measured the cross section of Uranium 235 for medium velocity neutrons 

jn the first half of 1939 . From this I could have computed how much Uranium 235 

it t ake s t o make a bomb. The amount seemed faily large and I did not know that 

it was possible to separate such quantities of NXKXXX uranium 235. Urey's contract 

specified that he was not supposed to discuss his results with Fernu ana me wuu 

were not fitted and therefore we were not able to put two and two together and 

come out with a simple statement that bombs could be made out of reasonabl e 

quantities of Nxxx:Xkmxuranium 235. In Britain there were a number of German 

I 

r ef ugees such as Simon and Fish (?) who at the beginning of the war were 

not permitted to work on anything of military significance and therefore took to 

working on uranium. Simon was interested inthe separation of uranium 235, Fish 

was 
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and and Paris (?) were interested in nuclear properties. Nothing prevented 

them from talking to each other. They put two and two together and they 

informed the British government of the possibility of making Uranium 235 

The British Government informed the American Gov. 
bombs with quantities of material that were industrially available./ So for 

attention 
the first time our axx~tiN» was directed to the problem of making atomic 

bombs rather than merely to the problem of making a chain reaction of 

producing parts for driving submarines. chain reaction now -----------------
(plutoniu~) 

began to appear in terms of making ---------------- chain reaction to make 

bombs and for the first time the government realized that our project was 

important. Oliphant came over here from England and attended a meeting of 

the Uranium Committee which neither Fermi nor I were permitted to attend. He 

r ealized that something was very wrong and that the work on uranium was not 

pushed in an effective way. He discussed his concern with Hugh Lawrence who 

in turn approached Compton and as a result of this agitation it was decided 

to reorganize the project. A. H. Compton was supposed to be in charge of 

setting up a chain XX« reaction with a vi ew of producing plutonium. Mr. 

Urey was s upposed to be put in charge of separating Uranium 235 by the 

fusion method and Lawrence was supposed to be in charge of separating Uranium 235J 
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by method. Actually reorganization took place around the first ------------

of Jan . 1942 . At that time the project from Columbia University was moved 

to Chicago and all of the grant funds were put at the disposal of the project. 

However, even now the authority to purchase materials was not given to the 

project. (End of RecordS 12) 

While negotiations for materials formerlyhad to go through the 

the purchase of 
Bureau of Standards now NNW negotiations for/materials had to go through 

Murphy of Standard Oil of New Jersey. This division of authority hampered us 

throughout the first half of 1942. In spite of this somehow A. H. Compton 

managed to make arrangements for obtaining uranium purified in the right way 

so as to unanium from neutron absorbing substances which the older 

way of preparing it did not remove. As purer grade uranium was obtained 

and uranium metal began to come in it became clear that a self-

sustaining chain reaction would be achieved. This much was clear to most of 

us including A. H. Compton, Director of the Project, in the spring of 1942. 

Stagg? 
And on December 2, 1942 the chain reaction was actually started at Field 

on the campus of the universi ty. As soon as it became clear that the chain reaction 

will s ucceed my attention and also the attention of turned toward the 

problem of having an eff ec tive cooling system and ef solving the t echnological 
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and engineering problems belonging to these cooling systems, So that a reactor 

high-powered output can be constructed and sufficient quantities of plutonium can 

ERN be manufactured. There was a feeling in the Project that the cooling of a 

reactor is ~ot a problem for physicists to worry about, that this is an engineering 

problem and should be entrusted to engineers. There was an engineering group set 

up in the project which set up an advisory committee having 8 members and I was 

one of the members but E. P. Wigner was not put on the committee since it was 

clear tha-t Wigner thought more about engineering problems taking due regard to the 

physics involved than anyone has. I tried to correct this omission but I did not 

engineering group 
succeed and took a position that they did want to enlarge the committee 

for it would be HXWKxiOC¥xxxxwxai unwieldy. This engineering group then decided 

to adopt the cooling system such as a car cooling system, Number 1, and develop 

the process design along this line. NKx%Hxxxx Neither I nor Dr. Wigner thought 

that thi s design was good or that approach of the cooling systen # 1 

was acceptable.Wigner therefore tried to get an engineer attached to his group of 

physicists 1n order to work out an alternative system which I shall call system 

#2. It ~ok a long time before the engineering group agreed that he should have 

and engineer, but finally he was given an engineer and they walked away quietly 

trying to develop with one engine er and a number of physicists what we 

/ 
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might c all a cooling syst en #2 . When, at the end of 1942, the ~ ______ _ 

manufacture 
Company t ook ove r the constructi on of the plant f or the ~x3aH~±iNN of plutonimm 

the official r econ~endation of the Project adopted the cooling system #1 advocated 

by the engineering gr oup . Aft e r the Companymd a f ew weeks opportunity to -----

study the syst em Dr. Wi gne r pres ented to them a proc ess designed for syst em #2 

which he had worked out with one engine er. The company decided to use 

syst em # 2 ±a ther than system #1 which was unworkable . Physicists in the project 

wer e unhappy about the way cooper ati on wi th the _____ Co. was s e t Mx up. The 

DuPont (? ) Co . had very good engineers but they did not have the required 

knowledge of nuc l ear phys i cs . They we r e suppos ed t o draw up the p l ans and 

the Pro j ec t was given the right t o object t o any give n solution wi±k which the 

DuPont Company may put · f orwa r d . Clearly thi s is a ve ry peculi a r way of a rriving 

at a design and f o r a l o~g time most physicists on the Pr oject did not be li eve 

tha t the DuPong Company will be able t o produce a workable design on the 

basi s of this trial and e r ror pr oc eedure . The d ec i d ed that it 

\liaS not a rrood d es i gn but a d esi gn t hat worked . At l eas t i t worked f or a 
, 

\'Jhi l c . And aft e r .. . . .. •.. went into ope ration they \\lere ab l e to d e l CJver 

mat e r ial dur ing the a wa r without any s e rious hitch . The disar r ecment 

about the c ooli ne sys t em t o be used put t he form of a fi s ht bet ween the 

physicist s and the e nei neer s . The i s sue was, s houl d the physic ists be 

a:i: :l::mre~ pe r mitt ed to make their own d es i gns or shoul d all des i gni ng be 
.......,~. 
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conc c ntratin::'" in the enr inee t:in[' c roup and the physicists r:ere ly act in 

an ;Jclvis•wy cc.pacity . This fi "ht reached its end , of c ourse , autoH:atically 

at this t ine , \·Jhen the Dupont Company t ook over t he c onstructi on of the 

parts , for the responsi!Jility was the n clear ly assiEned to the Dupon t 

Co••lp::tny . Dut g rnclunlly , .•..•...•.. the figl t ended to the temporary 

vict o ry of the en:;;inee rs. Dr . Compton instructed :t:e the physicistS' to 

cease working on the process desi~ns and to act as consu lta nts to t he 

e nc ineerin::;- n-roup . \'.'he n the enr-inners car.1e over to ask Dr. \'!i ~ner for 

his cooperation , Dr . Wi f_mer asl;ed, " '.'lhat do you \·.rant to do?" "I mean , what 

do you wan'jT r.e to do ? " " \'.icl " the y said , " x:itix a ll we want you t o do is 

answexx~uxx~q..Nes:i:~ns answer our questions. " " Oh, " said ','ii ; ner , " if you know 

the answe r to which 
what questions to ask , you \•Jill find/ned any question/you mi ght ask and 

which I can ans\'.rcr in l'1)' files. All I have to do then, is give you the 

key to PlY fil e , \'!llich I shall be v e ry g lad to do . Obviously, in orde r to 

know what the ri ~ht answers otherwise you dont know what the ri gh t questions 

are ." And this kind of cooperation would have lead M~ us nx nowhere had we, 

in fact , adopted it. After it b ecame clear that half our plans were success-

<fu l ly operatin~ , the Chicac:o pro j e c t relaxed . It then b ecame: possible for 

rr:ore 
the physicists to take a/detached vi ew and some of us b ef;an to think of the 

wi sdom of making bombs , t estinG' bombs , and using bombs . In March 1945 , 

\'Jhic h was clear that Germany was defeated and af t e r the d ef e at of Ge rmany 



1~ b 0 

fJ f\f~ I--tt'~ 
~- l v~~L ,t_ ' I {.e-, l9 -0 



I' c 
" ,/ 

I 

""" 

I 


	mss32_b092_f12_001
	mss32_b092_f12_002
	mss32_b092_f12_003
	mss32_b092_f12_004
	mss32_b092_f12_005
	mss32_b092_f12_006
	mss32_b092_f12_007
	mss32_b092_f12_008
	mss32_b092_f12_009
	mss32_b092_f12_010
	mss32_b092_f12_011
	mss32_b092_f12_012

