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2 : ,~ c c ::3 :i ’l 2 r  1 9 , l .g l  th e  U n i v c rs i L y  o f C h i c a g o  V i i 1 1  h a v e  c ,o s > ? .e t,ti -: "u ..:. . ;,rc ;i -3  2 1  S i 3 L .V i  c c  3 s  c n e  o r '  th e  U , S . C o v e rn x c r i t~ s  p i % r,c i p s l  c a n tra c ts r-s p s l :;o rs  
l O l -  - r S 2 X C J  a n d  d e v e l o p n l e h t i n  th e  a to n i c  e n e rg y  fi e l d , i t i s  i x p o rtm t to  
;-;;-c x s :-.i r,e  th e  p 3 3 5 o n s  th a t b ro u g h t tl ;c  U n i v e rs i ty  i n to  th i s  p o s i ti o n  a n d  to  
;s ~ j z s  th e  p re s e n t v a l i d i ty  o f th o s e  re tS o n s . It i s  i x o r ta n t to  e x a m i n e  d -d  
h a s  h e m  a c c o r:p l i s h e d  u n d e r th e  U n i v e rs i ty fs  a d k n i s tra ti o n  - 
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a c c o n p l i s l m e n ts  a c h i e v e d  b y  th e  s ta ff, 

H e re  i s  th e  re c o rd , 

c .s ;,l ;? i -“‘? -,q  I. ." -  \ . S P 3 ? !S G !i s :x tP  

d t---- o c T z D -: 
z  z i ? 2 z *  

I 
I=  . . $  : 
J o  a * <  

3 .) x M .n i s tra ti v e l y , i n  th e  e s ta b l i s h -rm t o f th e  s c i e n ti fi c  a n d  
te c h n i c a l  s ta ff a n d  th e  fa c i l i ti e s  e s s e n ti a l  to  th e i r e ffe c - 
ti v e  u ti l i z a ti o n  a n d  

I i  
h l :.? o s  t e x a c tl y  te n  y e a rs  a g o  th e  C o x m i G e e  o f th e  R a ti o n a l  E i c a d e z y  C r 

S c i m c e ; Y ;i i i c i l  h a d  p re v i o u s l y  re v i e ;:e d  th e  l e a s i b i i i ty  o f d e 7 ,rc i o p i r.g  rL IL c l ;; 2  
E i l ~ i “R '  a ~  3  C .l  r.? i l i ta ry  w e a p o n  1 :' ~ s  re -a c ti v a te d . i 5 .s  a  re y J i t o f th i s  ~ ~ -~ v & ~ 7 ,l ,;-- 
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-..;i ' L  b e  i s & o ;i c  s e p a ra ti o n  p ro c e s s e s  fo r th e  p ;o & i c ti o n  o f u rm i m -2 3 5 . T h e  
fo u rth  ;)ro j c c t, G h i c h  i a te r b e c x e  k tn o ~ :n  a s  th e  P l u to n i m  P ro j e c t, w a s  C O T ,- 
c e i -r;c c  - 

a ,) :.:i ti i  ti l z  c s ta b l i s h n e n t o f a  c ;;ItT o i 1 3 d  s l o w -n e u tro n  fi s s i o n  
C Z ,.;i i T l  - re s c ti o n  
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c .) V v l ti i  ti l e  i n v c s ti ;l ;n ti o n s  i n  p h :;:;i c s  ~ ~ L ;c ~ i ~ i Z l  to  th e  e s ta b i i s h - 
ra n ::;t o f 3  fa s t-n e u tro n , t.J O i > >  t]i )C  C !i C k l  re a c ti o n , 
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priL;r to +bllis ti7r.e rcsoarch in cor!r!cc.tioLl >;~ith the Pllltoni~lm Project .iiad 
1.. "2 22 lxl~il‘;"Liy ::.t sc\r(Jl.;;:L uni.J<;rsiti ,?s :::-,;i rc.;ejrsch instit:l ticns Wtii tkic r-.zjor 
I;L'J::L'L‘ 2,' I-,,‘ I ' 1 . 'rL;dQ 3Zil>[' lOC:;;?,iCl 21; CSi'L:T:'cj.,.a, 1;I*L:3ccid;1, anu at. the, Ur;ivcrsi+,;r 
of r= :il.i: ,.,.-I. c;1 Jmua?.*y 1, ly!i;? ti,e i'l.rat -!i:,_;ln;; 0: t;r;e staff 0; the nei', i',"G- 
jt?ci; :'.,,I .:i2id clt the 'Jnivcrsity ol Chic:.C;o. I:!;:~Lclcl,;d i.ere all those 6:io f;~d 
b?LT ;;c i, . , ,it' 1;: i '_I -1 "1 .I, previous r~s~:~:-cl; ,.,~-j,i;~u~ :i,,ny cl till;> iuvi.2;: hem cng,j(,cd 
in this ;:ay:.; r;i:-. l-c 193 9. On the bxis ol' t,.ti,l- collective c-xprxiencc tx.0 csn- 
C~~S~OIIS VCCYG reached on T:Jhich thcrc I':~s co:,lpiLze unity. lht: lirst xa2 that 
the 3roj cc: hzcl 3 red chance to achiwc it2 GSjectives. Tee SeCGr,d Y.aS that 
such success could only be attai~lcd if t,hc entire goup cculd 'sz brought to- - 
gccilel- ir, ;i SjpCle, strong, central laboratory which could bc e><?anced to ;.%a& 
eve -- * extent night be necess‘ary to meet the rcquircd time xheduie, Cn this 
Latter p;>int the feeling was very strong and, consequently, this estclblis!-z.ent 
Ol 2 central i&oratory beccme the first task of the Project administration. 

~Ti:e first fol;r -x:eeks of the Projectrs existonce xere given over to a 
detc-r.nina:tron of Mere tnis nevd laboratory sixuld be located End the corollary . . ceclslor, ss to who should sponsor the v"ork as contractor. The character of 
the task ahcad r.as clear. It was obvious that much in the day of developxnt 
and engineering would be recuired. It :';a~ eq.ldly obvious, hoxever, that the 
pzrarxunt consider&ions were researc:h considerations and not aattcrs of tech- 
nical encinc:Grini detail. At every point, engineering practice xould 0,' r:eces- 
sity have to be subordinate to the contr oiling remiranents establ ished by 
research progress. It ~:as clear, thcraforc, that the establishment of imsediate 
objectives and of onerating pr0gra.m y,ere of necessity the prerogatives of 
scientific rather than administrative judgment. 

P!ith this in mind there was no question but that the proper contracto;- 
for this xor!; should be one adept in the e&minis~ration of tnajor acti:riti-s 
where may cf -k ,ile ad.ministrativc decisions rie:*e of necessity made on ti:e 'Isis 
of the scientific judgment of the tech-nical staff concerned rather than d~rcctly 
by :~exbers of the adminis tration on th? basis of purely ad7inistYr~;ive con- 
siderL,iOns o :.ithout question t11e co::sractLL;rs m.ost skilled ip. p.ectir. thsss 
r;q7LircriyLts 7;:ere tile -Lqiversiti es ~ Iis>.: evi;l‘, sitilcjil.,h the administrzLlve : .:ills 
of 2 :AyiT,crcity ac-inistr~t~or, ~,ere id;,liy :.::i";i>-j to th; recgire:,-.cnts 33 LI-iz 
3r;j r;cc;, nc ugi~~e:bsity r,,-,d ~.b,~i;uate a&-Aoai;'~::-~~~~~ staff nor adeq&e fzc:lit,ies 
t3 alJsgl-'z y,ithir\. its,zlT 2 I;roJ?ct 0: t:-.c ;..~,-j.- 7~ 7 ;;?iickL all reaiizzj tiebe ?-.A- __-- .,LUL 

toRiI IrojeC-; ,;;alI;ld 0: necessitv be 0 -_ ">A Y ~.re:-;i;y contractor .::,y2ld 1"zq,y-< u A 

:n;lJ:,r e:.~,asi;n o_f its a&fiinistr&j--Je SJ;:~: ;l.,,C: 2: it,5 physical f~yli-;ie~ za 

acco::zodI;C,e -tp-e Pro j ect, 
u 

C~nsec;j~7ntlyz tizt; ,j;;jiT$Lity of an iyy-j--tyizl c=;.'.- 

<rccsor ;.;12 i,-~:s+ste.y cxlored. Cz;r;;-iq ,J> .;:ie :ya<jor indusll-ics ::~~~~~d ;;;sss 

I\ I' StLL L 2nd fat;i:Liiic;; foi- rescarcil a;d i:p.:Tji-<_i ..t:::i; ';.r,ri( >.I^ -: "I, ..:. LLL. ::*i; i7-L ;)r3'.rc' ., - _ L.'.. L- 

?2J 22 i e , T!iti; 2 y,~:-,i::;l,;!n 0; slJrj")lcr~~~L-~, f;‘;r i;iic :>(zs;c.;s ii< C,)>e pr,;ject- 1:~ JrJl dc 
. _ 

3 I" ',!ic ~;~~~l ;:i:J:lit;f Of rcsejrc:: ccl-ijfjd 011 1~3. c 2;-T;,--in of tilC:se i:l:~~;r;rial -~~,~ra- 

tOricS, t!leil- a&i-; LiLstrations do not rezliy 12~; the criteria stated r?y5vl-:- In 
any 32ch or;z::lization research as s:lch is of necessity subordinate to the ;:ri- 
msry dcvclopmcnt reslzonsibilities of the organization and all decisions ;?;'L 
-trsn;ly or ~::holly subject to over-riding administrative considerations. 3-x 
urttncy of the situation, however, ~;as: such that t1li.s difZicu1t.y v;;is t LntLzlveiy 

_... - ---..-. 
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v.2 iv &. I t. kezrx;.;: i~T~cdi.ately obvious tl:at any of tkl? inCll~triaL laboratories 
'~.'i?~J:iit yi'.tCC .'<:i con,~ctc?r~cc 2nd resi:arch f~ci.i.~tles :'i~'ri: :,lifFicis!:t;L:y atfeqjlate to 
,j~.~sti.'\- t.Y.2 -1‘ w!?Siiit:r,~t,i.on a.t; contr;!ctor L'or the i'l*ojeCt \.c;i-i; sl;,t<y.dy JO CDm- 
j>LcLci;; ~TJ,)~~~c:~.. -ill i'i-S,:;irc~: rcspon:, ~'oljj.;i~(:s j-3 FILL' :;r(;tl 01' ic:i:ir 5Y.n li?&S- 
tricl CQ.;;>c!:tL?:?CC, tiKlt t!lCy Y:erc I;n;l\i,--il;itillj. so?lbt; LL; tn I,i-.<: x-L21 ~ccc;‘l~cy 
Sf l::c:lc;tl‘i:li 2.L;:‘:L:li2;tr;lti0n ;?nd l;srticll." ,.?riy 35 to IA-l<: .,:;icll‘Lc (iuc:;tio2 con- 
Ct:l'ELr!~; tile .:.:>ilji;y of t.;c i+oJis:c. L3 ~!rocx-e progcr scicntif"ic str.ff under 1 mn>lssr131 :,;!?:2L;ol*ship ilad been so Zecr~ that it V:as with a real sense of rslief 
that t!lL: Proj 2ct wde the dccisioz-: to ,rj'utain a miversity ccrltractor in sgite 
0 f t ix :.cLl realized problem of or::anizstion and of provision of adequate 
r"~(+lir;i~S -::!lich this decision entailed. 

IJrioy to :,i;!? formtion or' the Irojcct a~ s*ach the tkee 
CR::.!: e;: in r~~ez.rch in this area ::ere ?t Colunbi? .,L < L L) P1elccton ,> cl1 01 L.l1Lz3<13. 
the i:x!.xF 

I>xki of the initi-' -,ive ror 0b;sining Governme?;' 
t23ce of rmcle2r mercy as c nnilitary objective iay 

stror.:_:cst golJ>s 
and ti;e University 
reco@tion of 
M.th the Columbia 

snd rri-.ceto:? groups. It v;as per;'ectly niitural for the research nen from tLe:se 
txo universities to bc anxious to :have the administration of the yroject mder- 
ta!:cn by their own institutions. Tix adzinistrctions of Coluxbia, Princctor. 
2nd the Uni-Jersity of Ct-;icago all agreed that they muld be xiiling to mder- 
take t::e rcsz;cnsibilities imolvzd. irilile nilituy consicer;tions indicated 
prelermce Ior an inland site, tii~s Pzctor was not given undue zei~,;;t. F-(7-7 
consic~r~tion ;;z3 ,gi.ven to pcssibie eastern sites. 'TllC final deci SiO- i:az es- 
sentiAiy bzsed on the foliowing lx0 factors0 The chciracter of tne ~:ork approached 
top secret cstegwy ax3 y:ould, zherefore, require much in the :~ay of blind 
accep tz?cc of tk.2 EOrd of the project k~ader on the ?art of the cor,tractor, 
It 1:x obvious that the personal relationsxips estabiished by Dr, Coxpton over 
a period of t::enty years with tile ad:ninistration and the "oard 0,' TrJstees of 
tlhe 'Jr,ilrer;;i';y of Clhicago mould provide 3 rr.:lch firmer basis Tar this >:ind of 
operiltior! thsn cotid b& pro-tided by relz.tj.ve s~r~.ngcrs reearc>iess 0: t&i? 
(221-.'" ,3t+ A. -uir deai:-e to cooperate. i'his poirit :':a5 an xcident of Dersonalities 
brs:l,c;'-rf ,,ii v Zi2Gld'; by the appointclent of ix. Cozpton as Project i,:ader, Ti:z s~i.x;:d 
r,-,c y;j-; L.. .* siL>xficant considci-2 13n lay in the character of ttis 

31ave to be ti:,,r' 

a(j.q-LTisLLra-<;or, 
01' -b-i.? hiverslty of Chicago rt;elf, 
++]-lys :.;3>.?li: 

Ii the ?rOject tier2 to sx:cceBS, zajcr 
There ;,to:lld be scientific 

,ZCd ‘G~jOri 0 CCZ?si 
zr,d tc:ciL?ical ;;.*.jLes 

on fix22cial ~g.t;ies Y:?:c~T, tm urgency of a parsiclllar 52sk ,:olLd 
ri3t 1: z-:7&t t;:x 10 n r cue ?roceL;s to c3ver cs:rm.t:nents prior to ir.iLxztion of 
T, :7- tz ::.2C2SSGT;je 2CtiOno Tiic Vnlverhit jr 05 ckicai;af s Cifty year record at;es;t;d 
y.0 i=s &Jili T;y ;L T;<z its ';;illi~~:~~Ss to t&o ~:lc;l i;a;nbles in strlcie in eitrAzr 4. a.;-cT' ‘YI,C‘ bc ?c so :,itkAoutu i!~sit~+ui3r~ G!-!::e a,;ree.?ent had ‘hem rescke5 t!l& t:le o';j cfT'L-~.*r -7s I, + <;(, S;'iLi,e VierB vitkl, q:is?: 211 OtiLzi points esjectiallg in bnknce 
h <zt: . I; ,> .- . ;hc I:;lcicus pctenticl locc;2lc~:1s, it 'was these latter IzctJrs \~>ich led 
5: c Go::;.,;on 
s;-j:l ?,,i;;:; 

to decide 0;1 tile iJnii;er~i';y 0; ~!lic~;io 2s t;le co::tr~c;or, 2 deci- 

i.'iliCh the particip2tirLc sciexLxtt; conc~axed alti;o,q$ hith definitely 
v:Lr:yxi,: L&-L- -:n ~-ccs of conviction. 

I-:3-,.; do t~:ese early consioersiFc,ns apply now, 
Of 

ten years later? In s>ite 
srje&z cular industrial ac.lievmcr,t-. It, is still true that ii‘ the >!ation is 

to mir.r;&in izs lcaderahip the bcsic cilaracter of the xork in the atornic mtirgy 

_--“--- -  



iic'l-(! i:,.J noi c;L!:l~;cd. In so far as the p otbntialj.tieS 0;‘ lWCie:dr Zli(;r;FJ are 
si;~ilificzlt in ,liLL3nininC; x>?rtional security, tillit security is L;.,iir2ci Only t0 
+" i 1 L? est <!I:: t! !:1 t till2 i\:ation 1s able to r;zir!'i:iin 3 liii;i r<z+,c: oi ,Jro{;:?‘ess. AC- 
CCDL::,nci’ 3: A i;;y- St’ L!>?lS <‘;I!0 3s adeqiz.te v;:r’:<>; tile lje<i:lnnlp.: of ;rJr~e;cence ;L:id 
i:: 2 .fi<Ali: ;:L: L ..t:.i.;: ur,dcyStood ;IS is t!l;,i; of nccle:;r CTC~~Y, ;,;z~-Jcc~:(~cc *YZCL’J 
1,1’J ,‘. I‘ 2 5 L: L : $0 I:~-i.2. .;:tc dc::liL;c in 2 very si?arr, ;lei.idd of time ir.uzQL. ::lth t;l'L 
et;trlblic:l;,>+Lr; t, J;' t: Iii c!l~~~.c2:?ts of a .;:cr1:inI, tcciinoloi:y t!:;: irr.si>rtsncc: oi' tile 
~nc:~strial cl,::tractn:- to tile develop::c:lt 02 nuclear enorgy 3s a I;rodxt.ion 
tool is p(J~'i-~ today than it was ten year; a<os F3T.Y ever, it carnot be stressed 
to 3 strnr.gly thdt the major role w!lich inAustria participation plays in the 
mL~tL2~::..~, -Ilt of ;his field lies in tlk area of the introduction of o:)c?‘ating 
pi:iiosor;!;y ink its tecknolocy rst:Tcr than in the are:- of scientific 2nd tc-ch- _ nlcai oi-2g:ln~l *cy. Dlring the past decade .2t3inistrstiVe tcchniqx3s nave been 
&;v&&j.&i -,y;;T(;:; li:s;:ire tilc;t tthe research efZ'ort and the incustrial effort each 
phy ; tqciy --,(;::‘~ 2fiective part in assuring 1::2:L~um progress. The aci~ieve.rents 
of t!1e ;;etail~-~~c~i ?rojcct and of the ;;irgonne :;ational La‘noraLory in ::;orking 
v::ith the duPo:;, Co:n;jany and with the :. es-cini;lrlol :SC Electric Corporation are 
esaqles of trlc cffcctivzness of these tcchniqws. iiore recently Arcornels 
pro;;raz of coo+ration k,th the industrial groups examining the feasibility of 
direct industrial participation in the atomic energy field gives prom:,.;? o:+' 
equal fruitfulness in this nex area. This beine the case it free:, i!- 4 .I< ';r;r 
to ogercte unci2r its most effective ‘-I a~mini.strLtive pattern ano si ~i.;?.taf.~o~'s1~y 
frees the national laboratories to operate under the type of ~~('..:1._~:tr;,tion 
clearly bzst a:::ipt,ed to their rec;lik cnents <or ~2axirxzm effeci:,~ic:r.c.Ls. 3bvioi;s1y 
tile initial :lo;zntial aovanr;aGes that first led to the consiLcl~: t.:.:ir; of a pot- 
sible industria1 contractor no longer obtain. Questions of esistlr:g orgct.iaa- 
tlon, 0:' reaiiily a;laila ble e-xistinc; facilities ano of technical and sci~ntii'ic 
staiP are no 10;:~~ ger!;aine. Ar~0r-Lr.e I\!ational Laboratory ha3 an ad:nl:iisr;r;:tion 
which i:as ken :land-tailored to its ozn peculiar and highly indivicual :?eeos. 
it iias f;?ci.iitiI.:s designed to :neet the unique requirements for xork in Lit 
atomic c:nert';r I'i. alo. E'inaliy it has a staili i.:iilch no industriai orcz:.-:,ttLon 
can !,ztch in co:;bineci quality a-,d brecdth of scientific co.l,jetonc.?. _‘r,~(J.;<s s 
in tile ct.iJ.Y.iC d.CT~;’ fiCld is a COKOi’c!x prQCe.iS i:2;3illgkI~ Sinu’~eu,:?r:s-3sly c)*c * 
nuciecr ~~1x2 c.~:~~~ic~l phy:jics, on nucle:x, , cxsslcal 2nd rao~och~;n;stry, CYi 
ci:e~nicai tx~~l:l~c~..rin;;, on urlorthodox 3s :-:,?ll a~ standard metal.iurI:y, on eouS1y 
unort5oA:i ;i~~~;~~~;icti~s in engi:TeLring a.q(j 01' t;ilk :? hoie :'ield of r2diokicJlog_i:V- 2r.d 
rsdiolc~icL m.dicir,e. I!ed. pror ress ticxntis the sinultEtncous c> qipr3,cil ar,e -t'.i? 
contln::21 ir.-;C2:-LC3tion 3f all of these uiscialines on the prol=lerr,s ir! hmd. 5Iu3h 
di-qcl-; ity i 6 c:;x-acteristic or‘ a university and brings to the university 2.cL::.xs- 
+ur;Abivt: u-de:-- ;;JI;~~Y, 4.i; in all of trzsc area:; ;:cilile no single inf&stry is ci;. ..csEr.t 
2 ;-;;: ,z:r,erienced lrl t!~e administrative reqLi-z:-:r.cnt; of p?ore than a ie;! of txs;: 
i'ields * 

Linc3 t!;,: i,:::;ic requirzF.ents for i;~-,,:~f~r~:s3 in tnc utilization 01. ::;:cii;;r 
c:-i;i"::;r' :?:ivi: 20-i ::lcpnped, since the ir-.itj& r,~:~c:~c~qs to unive:*sit;r ~c~;~in~s~y,-&ion I ji;ve t;-c::; rc:l.:,>:,r& ;jp,d since adninistrctive teci-ni~ques have been develoy:tid enaS1- 
in2 inthstr;f it3 :.~ke its most effective contributions V?ithin a framxori~ provld- 
ing for univcrzity a&inistration of the national Laboratories, it is clozr C,r.at 

.i -._- 
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if r-o31 p;'ogrt::;s is to continue, the considerations TJ'nich led to the initial 
c!lJlce of 2 3nlvzsit.y COlltractor-sponsol.s~iy arc fully as compell ing at the 
presi:lt ti:~c3 25 tilify Ccre initially ten yeus aco. , 

.-, .- 7-~-.-l‘- 
iii, 4’ idI. ?. i’j .., I HTSi‘J!?Y 

Any &2iinitive evaluation of the success kttr;ined by the i ietdlC@ cal Pro- 
ject and its s-~ccessor the iLrgonne fiational Laboratory must be based qon their 
scientific and technical achicvemcnts. :io~i~ver, the ability of an orkizization 
to achieve suc‘tl scientific and tecrnicnl ;;ucce~;s is dcjj*.nu'cnt to a zizniiiczrt 
extent Ui>On its intermcdiatc zcccmplistxcnts in est,i 
functioning organization, u~oll lo. 3b, i 'C b ' lt to r'cc *l;iyin- 

i: 23 efSectively 
1;' y *r. PI 'casary technicd and 

supporting st3.f,r, and upon its ski.11 in acquiring or i?;drovisini; t%e fscili;ies 
necessary for efficient operation, Tkrefore, &forc procz~kding to a slrzzry 
of scientific and technical achievcacnts it is proper to r5kkw tne a&inis- 
trative history of the Project in order to qqreise the degree of ingenuity, 
flexibility, and skill brought to bear on the exceedingly difficult az?d co:n,lex 
administrative problems faced by tile ?roject as attested to by its adttinistra- 
tive acll ieve33nts. . * 

Y;hen the decision to establish the central laboratory at the Diversity 
of Chicat;o i!as made on Janu ary 29, 19112 the Pi?Ojc?Ct had ti-me follo:ring assets. 
First, it possessed a directive from the Cffice of Scientific Sesearch and 
Uevel,opent of the U. S. Government, directing it to proceed ::ith investiga- 
tions of both tile slow neutron and f ast neutron fission ctiain reactions znd to 
deternice the feasibility of the use of the slow neutron c;lain reaction for 
t!ia grodlction of Plutoni~um as ;? possible tomb'ma'~erial. This directive also 
appointed rlr, A. 2. Compton as i’rojcct Director ano glarantwd adeq-ate financial , 
support. Second, the rroject had a potential staff of some $3 scientists r:crk- . m.~ m lnclepcndent groups on problems vital to the success of the FroJi2ct at 
varLo:ls sc-ttzred locations. . . The pri?lcip21 gro-qxs :';ere at Columbia, ?i*inceton 
and the Univcr5ir,v of Chicago, i;R;"?-- ILK-U-Y1 the ik-eject ixid the p-or?isc of the :Jni-$:-,.,' i- L& ui bs' ai' CnLczko ti-ht it l;ould enter it;to ;? cantrac", l;&h tl:e OS?;2 $0 as- 
SQ-." -.* 7i--1nc--. c Ld+.,,a& viii+,-y for t'ric administrat2on of 2.5 Project azd that tile yZ;'ni;ler- 
si?;y -could give tlie droject its co~~~e-~e support. These :':ere ths qc;ii2~it as- 
sets 0 Ey c 0:;.;3 cri con the iia'oiiitics 1;:c:'e 0 f --!ajai- y.a&<-ade, The rroject L2ci 
I70 0 r~;a~?lz:,it~o:-~" * ‘;‘!-le L?sl& md 2rJ?OiRtcd zl*. zci z$On ;is Director 0; the ?rc- .i 
Jc;ct &L)-lOl?g:: :I;; :.z.C ?.ot k:Csdrl >cT,iLTe in ;llc ZC$Uzl Sci~z~~fic '.':Or'u. 21-isr to 
tp,i; tima (7,-c;“.- 'or his A-k -. ~,o!,*&c;:, ;I: -- .L tcri7~07~s ~>~~~,>ctfjc.~ 3s ChTi7.7ar, of t!:e ;;2~io~A21 l‘iL-.. ii. 
j.ecc';',-.--r 0; ;ciez->Ccz C,JrLi,liJ-tc, -..:i'ici, J<-&-J .l .r. - 2 "."J ..A d,<.. 
r ETJ i ti‘... . /r, 

I-LL;,:;3y,sib1e Toi-- the zecsibility 
,. * ,-. i 1-m yc~viritulal sc~;~::5-~:li: s-C;~L~ ; .I ,..iL..d ,._. ,q (ji -Lkii: hic:'r;est >;ossible cc,:.- 

-c i'; 2r.c c , \ ;',csre J.'!i ccly S(-&ttLj:.c& !-CL! Lit-Liz c;l;;eriince in g,eneral in lsrge scSe 
<e~:;i y:Or!<, F:','i% l;,,zre &i;?os;t er&rf--y rJl;y:L; iL;tS v 7tCilj.t ies &sig ed to :.;eet 
irojeca re;iulrorr,i3Ss \ue;e non-ezistcnt LI-1~1 IL ::ds clcal- t~iat ti.:t: pro’OlL:r;s 02 

1 
CispGsZiesLinL esta‘ulisiied snivel-sity o~y,::rt::~~~'~s fro:1 t‘:lo:lr xcusto~led quart~.xS 
‘i:0c:1c! be far from sirn?le. iloreovcr, the i'rojcct -,;;ls f:?ced fro:r, l-&e s-;clyt ;;-jth 
t!lti ;;robiim of operating under an atmosp!:crc of cc;:.!gniiinG urgency slncc it 1;~s 
knc::n that the German scientists had Soen very active in the field 2s early as 
1339. This: almost desperate conviction CX the nezd for the utmost s;;cad 

_ .-.._... _-.-.-. __. .-. 
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l:~tr:;-.::i~lic:d ihe critical char;~ctcr of 211 of the ad;:iinistrztive problins A b‘;;‘J '. 1.3:rt '.C ti:,2 i:;.r pcilsiod ;-.y-iL_ by itc ,?53=cylci- ;::;!~nii'j.cd the problc:ns ;Iri.ii;iz 
i; ).,. ;.. . . . - A. 2 :.. ti;i p\.':‘loa DLY.IC.b. ' ?1 .I. 1“q Ati 112 e ;1d () i' 'ii; J .<'I;. >- _ AIIC; the estabiishnerit of ::r&Jr;ne 
k',3t,3, i:!i Lab-‘;.tc,ry because 01 tilt r;..,ultlr!~ c:sai;;cratcd apperirsnce of aimLess- 
>css y,bi]; I.ch it L; snddc.2 rimoval entailed. 

::: 

It :;'zs cl;;:r fro;;, the be@.nning th:lt t;:e Awjcct's res?cnAbilities 7rith 
r~spzct to tl,c :'nst neutron, bomb reaction ;';(;rc i.n n)ocJhu 2'1:s u pirts distinct from 
its r<:s.~3:;Siil~; 'itics I~;itn respect to ti~c sia?.; 
USlJ 0:' l;jiL' -i- 

neutron clialn ri3::cti.ori 3rid tk 
l:.t.,cr for the production of ~3.litonium. ks 3. rcs>llt this Y:or% 7rzs 

SqP.1~;i;ely cl:-:::i1 izcd. A slllall coordinating grou? was cstal1iS;ikcd CT, tl;C ikbora- 
tory in Cln.ca~:i, 2nd rcscarch tecm5 ~-we s;jonsor.i3(! at a nuinbcr or univr:r.AtL~:s 
anti ri‘-a~:;?I.ch i.ilstitlItions possessing, ql;llified scientific str;~"!' and ~I;C s:z,dcialized 
eqci;~:;i;at i-ei-~~l i ,,.-cite for the experimental pro;,rsm to be unucrt&en, 17-L 2-l; 

19!,2 t!ic -"ro j ect 
c>ring 

Of administration obtained the services of J. I?. Gp,',on:leP:cr to 
dircc-t the l:ork on the tlfastll re2ction 2nd a thcoretic21 group was est2blisi;ed 
at Darkeiey dlring that swnmer. !3y this time the f>~ll magnitudesof both the 
P19toni~~n Project and of the "Bomb" Project were becoming clear. Since they 
T;ere distinct anri separate operaticns full rcs>onsibility for the ia-,ter 7*:' ZL 5 
transferred to O:>pcnhei,mer under a contr- &ct betsecn the Vnivcrsity of Zalifcrnia 
md Llr; CxIril;. The group at Berkele y togothor k5.M the coorckating croup at 
Chicano 2nd thtiir asdeciated sub-projects iwwktely began the organization 
and planning ol t!le facilities for the Los ~~lc;nos i&oratory. Tne groun at 
Chicago car;*ied the responsibility for providing the necessary experizLzt& 
f&cilitics and ccniinued their o+zrations from the ;,ietallurgical L2boratory until 
kprii of 191?3 at v:!lich time the fzcilities at LV 3 ~1~~10s were ready for occu?z.ncy 
and the t:io projects were definitely septirzccd excapr. for a minimum of sci3itific 
liaison. The University and the Project had thus fulfilled their resilonsiblilties 
in connection \:itii this phase of their assignmerk, 

A dotSleo administrative history of the Plutonium Project and its succzssor 
the I:rzcnne X~tional _ Laborztorywouici be interesting and instr;lctitie z'cr the 
Qyly-rt;l of ti& ;roject at all stages has been 2 conscious ex;Jeriment in sciz!?tific 
adzinistrztion, L continuous effort !;cs :je,?n .:lcdc ?;o maintain fr ,?tl:;.inistr&5:ive 
structure '::itnin :;iG.c:il the i,mmediateL;r 2vaiinble scientiTic 2nd t?c!ciicai =;icTi 
coclo oserate !.i“- bag mzimum cl'icctlve,72z;3. 'Tki; 1=tS in-,To;v& the -i;e-";in~ 0: ].::;c::n 
adminis-tr2tivlz devic eS 2nd the inVe?.Yiot? of !-!c.: ad:?i.listrztive teci:niqcrs, .dv..:e i: ,- _+ ^ 
hc;ve ;>r(;vt$n tiiftictive, Ol;iic-rs i laVe f::i Li;ci, 

.-a 
A:-‘!:~“,,c;?t the ten year period -;here 

h;;s 'oe,zn ;i cant i.-uir,g ~2nd ealricsAL e;'fs,i:;, i;, !- -I;;..Y.-,~.~.~ tllsz bzsic yroLjt& ;-~,-~;.:-~~e- 
r2:itS in tcr .s ,,f staff 2nd facilitlez :,.:~3~-:. ; u ,ic>4i~\re specii i,>& 0.2; ~C~~T,-CS 
i.iti,in c;c;tcl'b.i~:~& ti.,ii: s;chzci~~.2s, ,.:; 7 . . ..i.. <‘. .,-* _', .i f,i;l‘ , '7.i Plit,drje 
the ;+J j ccc I J 

;-;r:-j ,Ll;';~.;rJc-/ 'j-' .> -* 
.'?.i~itl;!;'-~,ernts ]1a-;e ~;;i;r..ic;ci y,:: i:!l'::A'.,'.mL';.j. c;:, cxlcc-nir.;, b;.aic r<:(;:lj--+ 

r;,*< ."15 2 ;I;.. 2 'tic; ,;n b;:velu~L)cti. Co2cl:rren'L~.~' 3 f <y{l,(lr'-L L:;,; c ;:;1, Lje\.:p- ~cl;:%:~ ..:i-bli rdS,,\zct 
to ti-i: a~.,ijl::l;~.q-L~ to 'oe expected, ,,7 : _,,_. 1~J.'_.LL55:' i:: it:ai< is ti;c nii;j,tl:.::;-e 0: ;>~y 
conscientious :;!~~inis'irative ofliccr. Cn the 3i:l er !iand zq 01-p-1 iz;..tlic;n in- 
akc,:1rtc, in ter7is oL‘ basic requirements to handle affec~ivcly the ~:or%load in 
assigwnents ?,:hi::h cq,crience 112s shown 2rr: to be wpected under existing condi- 
tions is eqldiiy as culpable as the organiz&tion devoted to ftempire building;,fr 

_. . ~- 
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It has bocn t!:o co?,sistunt c::ldczvor o$ the Project ad:nirA.stration t0 dC';f?l-- 
l:i;l< its g,-~;l ::.iniy.l13b ef~ec'~i~,r~ size b-A-c;j on i-f;s 3 >+ i 1‘1 i:2 C C *. 1 "! i IJ 1 _ :~nLici:XiteCi 
v:.-,1*i<lc?.: 11.; . <:lc st i0i-j s of jxG;?f2r cl,, 'i c--cri>J:~Lio;~ Of s*,;iyT ;:pC,r;;i ';ii~; *J;zio;;r; 
s c- e!~A i,j_ 1-i c ;i-?ci t Ischic ci;scipline; to yiclcl a ba12r,ccc ::~L:Lc~: on c..aractor- 
iL;tic ~~:;>ji~,!l~:~,~ts, qdcsticjls 0: l>rQr)ei' res;c;a-cll St 1 ~wgtli ~'3 bslawc c. civcn 
~hvclc~n:-~:-,C:l~i j:~~Lmtixl, ql~~otions 0:‘ prop;cr ratio of tack.. klclL.:; tuij:;ort to 
s,:ic:ltil‘ic md tec;ir,ical staff in 01-d<- to utilize the st~i'z at :;?aA.r!~:-n cf- 
;'iclc;lcy in th.z various discipiines, questions of the strcn;:th of service 
opcl-ztion s rezii;,r essential for ef'cctive St-.ff 0)-e.---+ jc+7 * fd i LlLd d,.) t.'l~~C snci xiny zore 
have received continued study ad certain basic information has been deveioped. 
Obvio~~sly, i:o\:cver, such a detailed !iistory is beyond ths scope of this resort. 
h'ClSt2 ;t is cn1.y possible to describe in the broadest of outline what has been 
zictually aciiieved in terms of administrative progress. 

~~~~z administrative problems fa*'= ,Ld by the Project fall into tl*zo major 
periods, that extohding from its inception in January 19112 until the dcii;rory 
of ti-2 :., LXI'GS on Japan in August lPl:s and that subsequent tc this iztier d&e. 
In the first period the basic consideration governing all adzinistrativc ac- 
tions ~:as that time v~as the primary currency - days not dOliars measured the 
costs. In the years imnedit;teiy folioicizL tile end of ilo stilities tile rF;Ve,“Se 

':as justly true and dollar costs became the basis upon i-:nich aarr;inis;trative 
Justification s had to be based* At the present the some of the old -1riency 
h;;s returned ano the Laboratory finds itself caught in an administretlve vise 
bet;:een the jzi'is of established "dollar cost" procedures for 0perjtir.g reogire- 
mcnts on one side and l'time costl' clezanus for the IJrO&ICtim Of urjcntly 
needed technic& results cn the other, /.t each staG;e of tile 7rojectfs deveiop- 
acnt the above fundamental considerations nave been Governing zrd have corse- 
quentiy stro@y influenced the character of the adtinistrative st-ractcre. 

A second general approach in anrlyzing the history of the Irojcct can ‘ca 
xcx fro.:: the Iloint of view of the nzt?Jre of its r;onsorship 7.5tkin th-c Covar;l- 

?cnt . FYOTY! ;1re+roject days :nost of the significant v.ork 33 the utiiizatio-r, of 
mcl ear energy I‘or military objectives :;5s under the adminissracion of the i?f- n. l.LC? Of Ccientific Research and IjeveLoo,7ment of the 3. E:, Covern::c:nt, !.hen the 
IC’.lI’ i'ol.i;:zl integrated projects i;iere es?;cbliskd tti%ly v.ere consecvzntly orgznised 
.Lr*;cr (-J5,1:; Si~ZTiSClrShip. 'I':qe ad:ni.qistl-r?ivz pililosophy of the >::T!> ;':a~ to _rjace 
e:sserLtiaiijr total respo:nsibilit>r Tar tl:i acl~ev~'..*- ,,dlt of tile cont;~2c-,ilral l-l=- 
scxch 2nd development objectives directly on the contractor, ?iscal control 
):;.:s lr;rgziy linited to the est~blis~re~nt af ;;c;l~~-p~~ 'r;;ldl;e<:;r:,r r~q~~ir~--.~:Lts 2p-d 
~;i:r-l c! r.2 1. supervisory inspection of t:lc rei:~'~!:-;;irs:iSiiity :,f f-2 car,= roots ; 1 s 
VO;iC!!k;i‘S c -CT,-;:. in tilis latter 22s~ 1;:~~: ~ir13ct liylz of rc:;pcnsibility lz-;i .L,- 
+  1.. ,~, I - f 1, ., - U.S.-'-.i ".,ij co:;tr;~ctor and t]le Geger.21 111:co7~!-;iirig Office y;i;h t%;: Cz:Tz se:+:~~~-,g 
2; :;.:e c ~;i4trLctdr'S supporting ag-;:Lncy lr t,'-s2;o 1;-1Stx1ces m ah: cl-l 1 r;zr:;i c-lcr 
vii:icJ;c_r :.-as c ailed in csestion. The scic:ntific and tlecinical res~onsibillzlcs 
of t:?e <,:<I-:3 l:;erc cjis char& b;r freo;ile:;t revis.; of tp,e actual results obtai;-!ed 
by tile contractor in the process of his operations. 

Ti:e CL33 s>onsorsLip continileu fro:;; the initial organization of the Pro- 
Ji'C, \21t; 1 I'ILy, 7-91~3. Luring tills iic:ioz t&o i:u?da;lental rcsoarch and devilor;- 
mnt :dork e--L- aUential to establish ~rocctiLics fog. :&sri,e scale pI~ltoniu3. productio3 
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y,~? - c,i~‘;‘j, (xc! 7°C) . . J 

I‘ir;t 2<'7:1' 
t!:c i)oilit that a11 necessary tzsi,-, data ::ere available; ttle 

,:-;>I. iill &o:r-ne:ltro:I fission Ci7;?if. rC?.CiLOTl YiCI?s CZStdLi.iSkI~d L?.d 
l.;;c ,‘:r..3il:-.e 1’. tiorini i . . Laboratory in the Pcllos Pari< section of the ;q‘orest ?re- 
sc;'\rc .<, p.2 dp;i r:dd .L 
ticns * 

2nd COi~St~~~lCtCd to provide facllitics l'or "pile" investiza- 
J t::c d,:L;-; I: of 

ca~,~l&cd by & 
tiio facilities for Clinton I,3boratories i;er-e essehtiaily 

x. - 
Lab3r:-tory staff Mth tlie 

I. 1n,lll;,r, the basic dcsicns 
assistance of the da?ont Coqany; 

;;s;cciat~d 
for the %mford plutonium producir.g piles and the 

ci;micai processing facilities -c:ere tssentially frozen, L-p zclin in 
coo;cration %.th the du?ont staff. 

Gy . :2ys 
s-L?,'i'ic>y3.Lbl-r 

1')!;2 it K;FB clear to the i'roject adzinistration that S'JC cc? s s ;':a 

plxt L-2 d 
.y ~~S~WXI to justify Frocceding l,,ith the provision of the pilot 

3 e: li-;i,~O~~~S 
i- : 

facilities ~"hich the Pmject zould require. 
LL1ps< zaci1ii;iz.s: ~;;fs &osen 

k site for 
and organization of an operating group KG initiated. 

Xl;ain tlx Urz,vei*c;ity of Chicz,go was 
ing rzs;>cnsibitities. 'The Project 

requested to assme the contractural ooerat- . 

struction of the 
also initiated action leading to:iarc the COR- 

:';lll scale pro&ction facilities to follow. Since oroduction 
operations 'were beyond the scope of the 052.3 the Coverment assil;ned 
of the 1;:ork to the Co,ros .of Lniineers, U, S 

tnis ptase 

:~:anl-;attan 
. Army i;ho in tlirn established the 

tion. 
Sn$lcer Di&rict to discharge their responsibilities in this cc~zec- 

This ~~2s forcally accoznglished in June, 1942. Throughout the slccceding 
period from July 19k2 until Xay 191i3 the Xanhattan District served as adr?,inis- 
trative representative of the OSRD and provided 
mcazxre df opx-aA; "ii?5 sup?oti. 

the Project with an ir;creasing 

the 
ilith coqSetion of the fundamental phases of 

::ork end i<ith tile responsibilities of tile Iroject shifted to direct sucy~ort 
of ::roductioR activities the contract betv;een the University and the CL;<D >,:as 
replaced by a ccntract bet:7een the University and the Cor?s of Engineers. This 
latter contract with certain suppieqents hzz 
beice eransferr 

remined in force ever sizce, 

Jamary 1, 1:.!,7 
ed by presidential order to the kto.zic Energy Com&sica on 

and being extended by the Coxnission until July 1, 1952. 

The acM.nistrntive policies of the Cor?s of Engineers were basically ike 
sc3e 2s those oi' t!le X&D . The principle of ~1 -,acing primry res;onsi'ciiit~ 
for peL-fo,mancc on the contractor and of jucizi- 
results 

b-lLg performance on the basis 32 
sroc?l ctic x2ere the same. In 'the case of 

groom out of ;: 
the EKD this philosor,h:r had 

;nd dev-' L, 0paz-r: t 
-L;lc~~gh recognition of the reqAre-!ents of carrying out yesa?rc- 

zssignmnts successfully; 
it had been ii;~~~&o- 

in the case of the Corps of 5rgi:-:eers 
,,ed through many decades of resnoncibility for maJo:- 

structior, proj2cts. T!le technical program control 
con- 

+ujlz c“: - ,d‘LL. Sir.:::2 t~li; project v;z.s operLti;-ig 
i'r;;s continued intact frc.:: 

little ci:a@ -1; I;L!dcetkry req~il-~ne!~t:, 
on 2 :rz mergPency basis the:.e was 

l~r~ceciurcs shll'tcd to more orthodox 
Ir. ti:2 :xttcr of fiscal control the 

~ovciqni.?,~.qtd, -1 met;lods. 
.7-l%. ~~15 ;proj c-t ;:j. fortun&te derring tl;is 

y::q~ si_;vcd ,5s Jj+-;rie 
ti:nz In that Cal. !:, D. ?jichols 

hk,d hi::se;f 112,1 
t Xncineer for all but the i.r.itlal organiaational period 

aa ilCL: aiso 'ci],C 
considerable research cr,d ccvelo::mnt training and exp<rier,ce 

.+ res;jmsibility for the direct-on of 
i5 tor;t ory. 

a research &and devclo?:ncnt 
'i'his background provided a basis Ior- a firm xrorking relc:tionshi? 

----.-- -- _... -- . 
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Y:ith the ?rojact ndxinistration k.hich might othwvrise hwe been dif_'icult to 
c;l::licxc. 'hi; bnl;i.c und?rstr!;lding bec;~)::e vitzli.;i imljortant in thi trxisition 
p2riacj ,l'i;el- ti-:c i>YinCip:~l Ob,jCCtlVcS Ci‘ ‘;kc ..'ro;kct :l,d 'oocn ;iChLi‘Jtiti. ;,il;h 
t .;c' coLs;iilo:l of ho~ttlllL;l es tiic !m.;ition 01' .i,;ic l::inrljttsn Lhttrict ?~sc2:~:e 
?;!a :: t i:.ifl"L~~~Lt ill tiizt tl,C 3irec;;ive Unil~;r :;~l-ic,il ii; ),j 2s o~w2ting gxvicld only 
for t!:c ;ll,J)i33:‘t Of scLiVitit-:s Y:jiiC!i CCrll_ti bc cJ.‘ic:C-1;iVi: l:l ti:c; “preSeE*,” YiLi^. 
i’he ;:Ll. iv ,s over 2nd ivit;i tLi;;t event tllc; jct2ili:ci c;;provs>. of fiscal :ratters -I rcveixed to Lonzre;js. Obviously, in tile nationaL intcrcs-t tne i'roject sctivi- 
tics CC7.11d nti!t be 2llO;ied t0 C3ac) t0 ;i St3;j. @,ldl;r I> t;vi:;I;s, ho::ever, -;;a~ the 
fact no clew basis to continue tncn existed. 'lhis situation gave rise to most 
of the ad!:;inistr-f 
19SG. 

c.,ive L!ifficulitics existing during i9Ls and the i'irst k12lf of 
Ey Jtiy 13b6, t!lc future pattern UPS clwr cnc:l~h for tl,e :Lnhattan Y!;s- 

trict to a?ic,rave the reorganization of the ;Ietsliurgical Laboratory into tke 
Ar,gonne National iaborztory. Sowevcr, it w;1s only V!ith the si$ature of t::e 
Atomic 'energy Act or" 1946 by the President in Au&u& tilat a firm administrative 
basis .;;a~ reestablished. 

Lit11 the appointment of the first Commission end the first General Zanaga 
and their suLseQucnt assu;n$ion of full operating responsibility on January 1, 
1947, the Project started its career under its third government sponsorship. 

The Cosnission operation has continued the pi-dosophy or" contrector- 
operation. During the 19~ 5-19il6 transition period the over-all Project Gf,?ice 
organization had ceased to exist since it \:a.~ founded on the existence GI a 
nntimal Peed M~ich iml been s2tisLied. As a result the Coxmis.-;ion ::as fxed 
3:ith the administration of many independent and disconnected groups vzxyk.2 
hdely in strength instead of the previous sit.:> ation in Lkich the C;overn3int 
sponsorship kc! to deal llith only t!lrec -major strongly centrtiized z.d;r,i~-~Lstrz- 
tive wits. (Tilc? fourth iell by the .~:~yside). Tills ha6 resulted in t:.e oe\;e- 
iopment or" 2 strong achinistrative strxture ::itl:in the ZO.9XiSsiOn t0 rqLLc2 
the oia cor,Lrxt3r q'onsored project ort:nizatiorL 2nd has, t!serefore, 2xit.c-d 
the area of the individ9al contractor's res~cnsibility. .As a coroiixjr to 
t:ze c~ntractor's liliing 2 se~::.m-hcci YisjjORSihi -ity, the req~ir37etits for c25- 
- -cl-j-& s&1$~ic md teci~Lic~ "A re;-,orting bth 2'0~ purposes 0T cor.trOl .x:2 
Of ;l;nlii?g :Idiie IIlCI'eased. The req~2irexm-k for ten-Lrzlized tec>&lcal. COY:- 
tr0: have been zutonctically 'accomplished by Lhe impoS;ition of ad;tinis;rztive 
lirntttions i,ihicii g~atirantee its effectiveness, On ‘xs!l scores the ': 0 t cl;2 i L. 
sontri7cutions of the contractor 2nd his GIX:rcl';h~ ~b~ff hzve been si;,~ilic~.:~;ly 
red-,ccd ..u as a res~.dt oi ehe ~xternai circ~lstz:c~s xder ~hic;l the Coz5ssion 
ccst 3pe&-&te. -*. ;wt'n?r cay:ipeiiint; f,ctcl- -es(if-:.:; t,o til.2 sa;nc end res&i; lies 

ir, the 
. 

szcessl~ies I.ar fi s ~21 ar,d c~p-s2il,,?i;lt I,r-a- yyn . rJl&yning ior b-~cli;e;a:y 
pur;:oses j:hich ;re inevitz.i;le y:ii;:lil;‘ ';;:r~ f;‘~...~...ly:: 02 03;r ~ovarnmentzii o?cl-2- A.' bl0Y.S - . Ths ::lti-Ax the pattern of Co!::x.-.ls3lo:: ,il~~~::l~t~~;;~lon, Iwhile its zct-;a1 
o~:e_~atisn:s 22e still carried out yundcr t!lo pJ:;;jy;1c';~,y jjrs:;e~-, tFLe rc~z;o~si~i- 
litizs of the individual contractor and his 2tncL' lx,ve beon reduced in sccse 
stc@y-ste:, in reqonse to the ;;rcs;;ures pl~cek '1+n the Cow.ission rs C;X 
zdmilnistrativc stzff by the circwmstanccs uncii-r x?.ich they in turn must act. 

. . In certain respects this desreases the u3eLulness of the contractor relation- 
ship as far as the Comnissionts direct administrative activities are cznccrned 

_.. _. -. . 
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bxt  b y  t!le  s ~ .izc c i . rcum;tsnces the cont ractor  sponso rsh i p  b o c c m o s  r ;o re  i::l;te r 'U-  
L ive  In the :1:31r1tmmc;;  o f tl:e szic-nt i f ic ::nci tech icd S t& f eszcnt i ; i l  to czr ry  
out  t i le C~.:*::; i~..; ion 1~ ;  :;or!; J> r 13 i  ra::.' ' i l le coy.tyactor 23:; l; is s-i,aff' z re  n g ;Q  ep,;;a;;ed , 
i!l a  CJ2t i i : ' . l iE[:  ..l‘Jt l lL i  e fi‘o r L  Y :itil ti:e  C o ;.:n i s ~ i ~ o n  stz:if to  d ~ ; vc~op  ncmin ist , -c l -  A - C I L V L  prJCc~d! l i ' c ,S :S : ich I;-il l p ; -ov ide  t he  rr,a:: iz~ j:~  9 ;)ss i b l e  c o h t r iLut ion or!  tk + ? .A  
S l' ti l{>  C Q !l+  ? 'I ' i -3"  2 n d  hi t  staff v! it i l ln th e  rcqu i  r ; i .ncnts 1  L i rAb .J  u nue i -  J.' lf l lCiA  h  'L l :e  C o ;!,? is -  
s i on  ::iu s  t 3 ,.;1 !~ ,.te . 

I< v c n  b e fo r  ti:c dL )c i s i on  to  esta 'b l ish  t!:e  P ro; jcct ;it t!Ic !Jn ivers i ty o f 
C ;;icc.;,o k,d b o \3 n  rt iaci:cd, t!ic ; '1-o jcct ndrn in is t ra t i on  I;;? d  b e ,m  act ivc iy e n :a , rcd 
i:: rocruitLr,, ,  1 3  ,eccss;: ry a d c !itio n :A  staf<. :/it]; th a t dcc1 .s im ::la d e  tiL i S  e ffort  
i:a s  ir,tcr,sl;'i< d . S p r u c e  v rns  a cqu i r e d  f ro3  th e  P h g r ; ics Ik+r t  4 z n t o f th e  3 l ive r -  
sity In  i:cli!~r*t  ;I:A l, t i le cyc io t rog  a r e a  i n  tl lc o l d  'J~ ivc: sity p l m t dcpL r tn !en t  
ku i1d i r . g  ' . ' idS t;< !< e n  OV? l '  2 n d  fu r the r  spzco  \::a 5  o b ta i n e d  f r om th e  A th le t ic  D e > a r t- 
r n e n t u n d e r  t!:ti \.'est  a n d  'L 'ort j l  S tanc i s  L  ht i d l e  s-,ar t  it w a s  a  phys ic is ts1  
a d  it ;;;;s ir: th i s  fie l d  th a t th e  fiist o r gan i za t i ona l  s +c '> p  

;;ro jec t  
_  i L )  I::e rc  ta k e n . T h e  

va r i ous  r cs~ -? rch  c r oups  a l r e ady  es tab l i shed  m o v e d  to  Ch i c q o  a s  r rp id ly  a s  cu r -  
rmt  p r  o h 1  i’x  z n d  s p ace  a t Ch i c aco  w o u l d  p e m i t. ' i ' i lC- first l a r ge  sca l e  cxI ;cnen-  
tizi c:~~x l - iE le : - i t  -  a n  ex t r eme ly  p o m r fu l  ana ly t i ca l  to o l  ime r i t ed  p rcv isus ly  ,t 
c  0  IL l !n 'o. i  2  - G J  c o m p i e tcci a t Co lmb i a  a n d  th e  i n tens ive  p r oz rm  o f e x p o n e n tia l  
p i l e  r ? n d  5 io r .s  p i l e  i nves t iga t ims wh i c h  ioc! f ina l ly to  t i le first f iss ion c i - .a- in  
r eac t i on  o n  Cccc lnbc r  2 , 17 i i 2  a n d  th e n  q w v i d &  m c h  o f th e  cr i t ical  des i : ,n  d a ta  
fo r  th e  Cltit;:? a n d  W m fo r d  p i l es  ;:a s  i n auLTz3 tcd  a t C ! l icago,  T h e  th e o r e t ical  
ana l ys i s  ' O i  t l ie c l iau;  r eac t i on  2 n d  its c o n tro l  p r o c e e d e d  concu r ren t l y  w i th  
';h e s e  (q jer iT;e- f  ,L L  inve& i .g :~ t ions .  A lso  assoc i a t ed  c lose ly  M .th  tn e s e  st j ld ies 
v i2s  th e  Las i c  acs i ;n  bar - l ;  d i r ec ted  tG T ; ra rd  a n  e v e n t& $ . fu l l  sca l e  p l u t on i um  p ro -  
onc in ,  reactor .  L L  o f t,x va r i ous  o t!~ e r  e s s en tia l  a p goc l c h es  i n  ex+ r i ~n ta l  
n uc l e a r  ;Ayr ; ics a h o  i n  a  I:id e  vzr- iety o f a p p ‘l i od  ? a :/;ics act iv i t ies :Ie r e  l ike-  
V : ise in i . t iLcted . Th is  o r tan izat ion r i i  a p g r o a c b  b :: steo; i i .se t;ra nsTe r  2 1 ~ 5  th e  _  
In i t i~ t im o f s;)ocif ic ass i  < I ,n r , lents Icd to  a  :zult ip l ic i ty o f phys ics  d iv i ; ior ,s 
:-.h i cn  'i':a s  p o o r  T rcn  t i le p o i n t o f v ia:  o f 6 3 1 m d  a dn l ~ ~ i s t rat ive p rac t ice  tilt 
e :.:cclierlt i n  T;cI‘:;‘.s o f th l e  i~ ~ e d i n te  tec !m ica l  resu l ts  a c h i e v ed  0  
rcs<t,  i lo i .evx-, 

' T G e  l0 r .g  te rz  
i 7 3 ~  th a t it V Ia .s n o t u n tii 1 9 S i 3  thzt  It was  fina l l y  poss i b l e  

t3  cz .nb i ne  2 .1 1  0 2  t;l- L  act iv i t ies i .n.phys ics i:lto  o n e  p r ope r l y  const i tu ted  a 3 3  co -  
o r d i n a t ed  phys ics  d iv is ion,  

A s  s o o n  2 2  th e  p l a ns  fo r  th e  phys ics  . . y -a rk  we r e  we l i  es t ab l i shed  imwd iz te  
2 ';twit io r l  ;.f~  * . *CA  s ( ; iven to  aqu i r i r ?g  su i t ab le  e n & r ;, w i n g  s u ppo r t. Th rod ; ;h  th e  
2~ j i ~ - b~y ; ce  o f th e  ta p  O S !? 3  adv i so ry  c o ~ ;i';te e  ;!:ci: h e l p  I:rzs p r o cu r e d  m d  2 n  
cx~ i nee - i ?g  d iv is ion  es tab l i shed  ea r l y  i n  F e b r ~ ~ y , 1 9 1 4 2 . Th is  g r o u ?  i n  co l -  
i.r,k>r .s t ion r,-it;: tk t i ieorct ica l  phys ic is ts  b e g a n  t? e  d e s i g n  o f a  fo i l  sca l e  
/ I"; 8 1 1  ti [> I lItkitl~ i-:l;l ;~ I1 ~ < i < i \\C .iIl;r, ri:,~ c i , < >7~ .  i,y I Is , ; :s~-~~!~t~~*,  l y i L2  th i s  dc?s i :  n  il’i d  

(,:.('I /I 0  III l.Ili jt”‘lll. l> l.~ ll. iI. :.‘:I:: l‘~ ‘.IIly :‘$ ‘I. 1 ‘1  V II :‘: ll i’ I,!ll! I1IlI’(rIIt. I:i#:.I;‘.,Il:’ :.!: !‘!‘ 
I.5 ,!‘ I ,*~ _... 1.0!.1: i:i,il:,i,f.tlI:i.i,ill. .i.rr I.lii: ;.I:.~: lLi l :~: < :  !‘\I1 i  : .c- .11<. !I!‘\l[:l’:l lJ L l l ’ <~:.:.,~:.I.1 ..l 
(. . -,L! ~J~ : l ’i ! l {~  8  ::.j,<;l’l”:L!-lt.. ? '!I:;; lxiiizl't;l::~ ;:l. ::it:1 L!!G  !!r;i: i r i fo lw iat ion !!i:~ litt ::L'?. i i - 
2 b l a  by  th e  firs; C.‘l;lili rcza t ion  it V :;is fina l l y  c l ea r  th a t a  wa te r  c o o l e d  
r eac to r  ,.zs feac; ib ic  9  - n o  th e  thco re t i cE1  phy~ lc is ts  p r o d u c e d  a  bas i c  d e s i g n  
fo r  s uch  a  reac to r  ear:;; ir! Janua ry ,  l?i: j. i= u ? o r ,t dcc% d e d  th a t e i tkr  d e s i g n  
was  feas i b l e  b u t th a t t iwope ra t i ng  s inp l ic i t ies o f th e  w a te r  c o o l e d  d e s i g n  

.  . . - - -  
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particularly fro:? t!le point al' vie:'! of rr;atcrials handling 1-,;1s s:lfficicxtly 
Fd;?i)crior t0 the 0,3erztini: reiyairmi:r,ts 0: tfie gzS COOlcri pile tfi;.t tr:e 5:r--.er 
'ii;?' C!!3Sl.x _ L‘o>. L-inn1 cicsire r-l c-!rx: c07~jtruSt13rl. TIlU.; $~J;(j:;;;l- ",i.,- stc:ill. frJr 
tjT.2 ;;"?:::;;:I-,- \:,;;scl pIad &re:;dy bceri p-~(.; ;PC~ "ls:;lc ,, ~36" :?L; ::~JIJC: c;:-;s,jyGctr,d. 

The engin isrin g division im:.:&i2ie',y siiiI;;cd to ;: 13ro;:rc.rr. of ~;;:r~riicfr; t3 
Sulj)?Ort Lilt: ?. c'., k:l- cooled dcs;lpn. Tile yip~31e113~-~iSi;S ;;-il0 >::(l *AJ~>, hirc(i - t;;lrL ;.zr 

l:y or-2 0:' t.J;:< t;i:;;L;ics divisions \‘:ere trans;l'erred to t,;l? e~~~ir.l;~ring division. 
It \:3s t..i; olv.!.c ion ll:hich carried out t!ie basic flow x.d &!res;ure dro? st?i'dies 
2nd tile corrosim iI;vkstii;ation; prior to tr:e csttbliZh:;!~,nt of t:.c i'lxi lz,i=ora- 
taqr ;2t iimforc! by &Pont. It 1';~s a150 this 
tion i.et:,;ds 

division tiijt developed t5e fabrica- 
for the iianford fuel ele:nents ;nd upon whose b&sic work the han- 

f~rc? cmnin; process \was doveloped by duPont and the division. 

x0 SOOX?:* :;ad the engineering di.vi;ion beer. iqitirited thm the magnitude 
0 f the cl:o:5ic;11 sc;,ar-cltions problms began to be ap;?went. Imxdiate effort 
'~a.5 direc-;zd to o'&aining the necessary staff of qu:ilificd chemists. Space 
1';~s Obt 7ir l(j -.....L frm the Chexistry Dei;artxnt of the University in both Kent and 
3ones laSor,cozics. It \:as soon apparent that the space available -k:as not 
only ir,sdequate bit was not properly designed for work I-ith radioactive 
mterials. !;s ;; result the tmporary stmctwe 'itno~n ;is Xw ci:-J ‘:.%S de- 
sirned a:ii~ cs constructed on TJr,iversity _oroperty. It lias this chemistry divi- 
sio:i together :-ith associated gro-ups that xorked out the c!xrnical sqxrktions 
procezs for Fiiatiol-d on the basis of experiments ti utilizing sub-microscopic 
quantities of .naterials. 

Fly late sA,-ing of 1942 the desiz-n t;ork on production reactors i>ad pro- 
gressed to the point that the theoretical physicists, iiit;l tiie disastrous 
history sf early X-ray fzQ1itie.s in mind, insisted on the formtior. ol" a 
hcrilth division to o;?erate as an integral part of the dcsicn tcm?, Sir-c e 
radi;:tio;: nl-~r& .rGLC-- Y;!ere already appearing in comection xitii tt3 the-,-.isC;q 
st,.,;cys :;r?d sizce the radiation fro-3 an operating reactor znd _'ro::; the !:at~xia.ls 
irradiztcd iliti1j.n such a reactor ~'ihich iztei* hed to mdmgo cl:~~~~cal,pr~cesc- 
in ; ,_ ::rouic be nmy orders of mgnitude &rsa-Lar than the radiction ;.;~~?ls ~.itr, 
i.hich there i,as any eqxrience, such a division ;:as ort,anised c.20 stLl?!Ycd byr 
;i.cdio~ ~.;en clgerienced in radiother<asy md ~.iti; biolo gists md bio?hysicls3s 
ilzvinG experierice suitable for V:ork in rzdisbiolo&~~. This division :':.a,~ ir.itiated 
just at the the tlsit p-esswe for a&ji',ion& cngjiy,eeriy-,g space ',J;,s t:ccc:niy,g 
i.*.-,ey;se, i:s a result the Laboratory toa!; over a University ;jrol)eYt;i :;L:-t sr' 
:':::~c.~ :'.;?s i;l IJS~ as 2 bottlini :,o;..L;s ;nj tht; y~,,~~il;~~r ~5 h ;-i(ib.c scn;l;i.;i"11y. 
.-,2 I il.2 i-1; u~,,lclin~S irere renovated an3 C:ipL2CSd ..L;:l te:s0ra3y C3.'i5tZ7dC',iZR, I- .- ,-. n:.I'zL, 

-i. c r.:, i? r, c G L:ie ::cZ-ti-L division, t:-ie .yAeT,&~~<;r scc~io;~ 2nd c CT 'i ;; 1;n A,..uacs 0; p )- '> <- 

t :12 c: ::j rz 2-i ,J 3:; ~  L ~1 mgineering l;or!i !:o+ecl i:1to 1: tllc ~y~::'p"1' <iC E. 'J , .dLbe iI. It ::a:> 
tpis 1 :;k~l;h ul-~i 2io-y :-.-tlich est&lisnsd . t,;;e iilitial ,~er:.~is;;i~~e doses f;>c, 121. 
E3-y' er::' --; -u ..‘ - .I-jc;l cibi c;n md for intmnzl rsi~~~cti~r~ e,zitscrs. it :;a~ ais0 'teen 
i 'C3s~~3:lS~b.iC for a continuous survey o_" &e toxicity of the m:ly net: eiexcnts 
~ihich i;r~-~~io~sly had been cmnical cliriosities but which baca,Te co:rz,on project . 
nzt eri c-J, 3. 

'iiith the formtion of the nealt!l division tile basic organizati~nai frme- 
xork of the l~:et.allurgical Laboratory was co:;ii'letcd. i.ftcr thc;t ti7.e tlie 
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0rgmimtions.l probIc~;s x-j-thin the Laboratory were problms of expsrir;ion, of 
cantrzction due to the tya.;lsfor of pe.rsohncl to otjlcr Project sctivitiz>s ;Ind 
eventJa31:~, tlic pro'blms oi tra.nsition fl-;j;;I c3*1'?-' b"1 cy ~;;t;,t~~ f-0 stabiiiqr, , 

ZVIX beio:-c tllc iciboratory o:-p3 i::;1-&ior, ::as ~ii.1 uric.-rc:a;r it t;c;cL:,;c 
cvitic::t tl;;:t t!?c origi!-.al idejl of ;? s 7kile ccl-,tr;d Isb~ra-toI~j :':k~ i:la~:::qu:;te. 
,.hC!l {:!ii3 >;rO>~l~::n Of trznsicr Oi t!]e C:iC.;LiCL11 act iV&iCS at tli2 Td:‘i lVC:‘Llty Gf 

California to Chic a,<0 172s undertaken it 1;a.s foLL?d that for various re;isoFls 
only gart of this, t!ie most skil led gro:.,i;3 in the Zield,Cclilcl be zrzzsferred. 
Those rmainin~ -.3uld have adequate facilir,ies and it was obvious that they 
should be inciutied in the project. 

!A the sze ti:m  a si;nilar situation arose with respect to the prccuction 
of pure uranium i2etal. The Project 2dllinist rztior. realizing that tke nzjor 
bottleneck in achieving success lay In the procurement or q zdeayate c~umtit ies 
of Ijr2p!1lte and of uraniua metal of the necessary extrezc ;Iurity kir?d r;uS~Wti 

for*;iard to estc‘ulish industrial production of these Inatcrials. Success in 
this dil,action zlth graphite was imedicte but 7;:ith uran2J.q petal th,e situ+ 
tion ms  obvio:lsly going to be difficult. Oxide oZ the necessary purity i'ias 
achieved by inducing the i$all inckrodt Ciier%ical J?crks to scaie up a Itkeratory 
procedwe to a production oueration ?i,hich tilcy accmpl2shcd ir, a Tatter of y:eeks. 
The trzrsfornntion of the oxide into metal on a production scale !‘:a~ mather 
imtter. it i7as 1 then alscovered t I,% 17 quaA.fied man+ot7er and certain of tt-12 
necessary ~~erimentsl facilities whim cmld be -Jsed in solving this problen 
V:ei-e available at Ia;2 State Col lege at Axes, io-xa. Since neither personnel 
nor facilities v'iere avtilia'ble at Cticago it was again obvious that the r'.rojcct 
should extend beyond the central la‘coralory. 

ConseoAuently, the Xetallur~ical Laboratory eras piaced under the akinis- 
trction of a Lacoratary Director ad a >;etali-ri;ica1 Project Cffice ;';a~ cc- 
tablisheo :,ith 3. Co:ngton as Project Director. It Y/as ciear to t:;e C'r:;7,rersitg 
a&ninistrati on tjlat subcontracts frc~~ one u9iverSiiy to another kould 'se un- 
sat1slact3ry, Consqxntly, the Project Cfl lcc arrsnbecl for prlr:;e ci;ntracts 
betT:cen the 05%; 2nd &tea tile I,:;ni~zttan iJis+,yicr, XL;1 ti;ese so c&lied OU'C-lying 
universities. 'The se:nblmce of autno-i';xy :;iiici: tlqe 'reject afi'ice ?os;e;;.sec 
l.aL; that the University of Chicago pri!Lc co:zract calved Toi- the cor,;1-2czor 
"to do ail thin[;s necessary for the cesil;n 0: 3 prcd:~tio;: pl;L?'~~'~ Zf t::e ;.s- _1 socizted laborato ry did not produce the res$its ~c:,~~~e~ of it it y:cs clca,r 
thst tile central laboratory muid be rt:q:lre3 ~3 &;niica-;e ti;c -,-p+p c;': CT.- ;. y*d 
fLAicilit,ies 113cec dzziry to ;rod,Jcc tne results ?Xtii?r it5 Oy:,Q 'TiJT;PJL L:C':I;Lc sl!ci: ; 
sltllation n2veT ;1~ose. lhe choir:< ~l'o~r:,~.',:; sr~(l r;i?;:t;~SS ^?or a11 Gf tile _~.~3~,=~ 
up. i', 2 -:: ~1' kz &-a;.. ~1 i:i) jJ collcbfiration ‘l.<iti; t::c sc>l;:lis ;,';ktLG;l of i;:;Q !~ly.;t;, ',.C;'e 
;A1 t i n i.‘i!!;il 1’0r.1 I2 Si?C I’rOj dCt Of i‘ic c ;..i?ii T,i.Cn L’.‘cir”i;il’tiZd LO tllc: CCi:1;?. L.jtr;- 

tlona Of ti:c v~ri~~:s Irojoctrs units <or. trail s.~.ii;i;z,l t!irGl-Ii:h t!~cir rat;cil;l- 
contractural chz:!-.cls to the OS:?3 or late:1* to tk I~;anh3ttan District lor or‘- 
ficitl ;ction. 

The s cientif'ic and technical coordinztio n Of the vario?ls diverse elcrnents 
within the Xeta2ur@.cal Laboratory itself had icd to the formation of a centrd 
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plcimi9 ;; comitt2c cmsisting of the I,~boratory~s key scientific and tech9i- 
Cal ~s-~3rYlCl . in t;lcsz csm2ittee i~~:ilt-~~:;s, held v:cckly jt the start, t.ii,:n 
b,i;vec!;iy ;.nd ~'~:1:!11;;' 
of 2~:1‘Cc::;t'I?t 

ac; thi: ;;ork cr;/stniliz~d at ::1mtilly ir:ter~:si.s, t!,e areas 
ii::3 divcrp~ce vex-e qliclily cst2biisilcid 2nd tkc tc:ciinic,;;i ':;a;L; 

u;;cin :.-:lic;i t2:is~c ;:'z-c based were tlzro(lj !lly i:mlored. 
division dircci,c)r did exactlv 

iifi;cT each x.ec:tinG eLlc!i 

t;.ic otirws !I;;(? <,iS cpJcy& ' ,'; 
as he ;?lo:lsad tk, he did it in the li,.;!-k oi ,:::?A 

.!T,U ViItil tile kIlli;;:lCci;C 

-bCllld 'a, 
tint his oxn poir,t of vice; 

sui?;jc,-t to the :nost critical rcviee in t!le light of nw uata it the 
next ',le2tiEZ0 No 'cet ter 
t'n,: 

system of coordination ti view of the hich ccqztcnce 
gxfessio::zL pride, and the scientific integrity of the liey staE could 

conceivably llcve b.ecn devised. Under this 
ultiwtc in 

procedure the Project procured the 
scientific and technical o$inality, plmniqg and execution fron 

every key stsf; me-kwr and they in t>Jrn ware careful to utilize their o;:'n 
p~SOTi2l to tJ1.d best gossib:e advants;e. 

;.hcn the Yetal.lurgical ?raject JIZS formed the key star‘i‘ of the nev: as- 
sociated ,mits :':ere added to the central pianni~g committee. Each unit then 
operated as if it l,ere an integral part of th5 central Laboratory. 

!.itcr the first chain reaction -bias established under the :iest Stands 
facilities were coqbleted to house tlie unit in the ,',rgonne Forest saczion 
of the Halos ?ark District, Cook County Forest Fresorve. IYiiS site I;25 
chcsen because it, provided real isolation for the c&in reaction st:mi.es 
and yet ~12s rclati\rely close to the ?Jni.zersity cax~us. 
(CP-1) YtZS iI;OVSd to 

i;:her, the first zile 
its nm location and rebliit as CPd'29 the IEIV facility 

ixs cdierl the ii:-pnne Laboratory and was 
Cithin the i'rojcct althmgh its bIdget leas 

considered as an independent unit 

gical Laboratoq 
cckined :yit!i that of t:?i: ,'etaliur- 

since both were operated under the same prime contract. 

AS ttie Ket;lLurgical problems incre-c Lded Sattelie 1.:ernorial Institilte 3% 
Cakibz3, Ohio 7:;1s added to the Project and later anotner zetaliurgical groilp 
vias cd$d at ,~ixxachllsetts Institute oi' Tecb~oiogy. 

3y TLprll of 19!:2 the Troject a&A.nisirztion :la3 so convinced of ~lcces.c.5 
t.kt it began c senrch ior a suitabie site 20 r a promction ~~1 -I- t. 1 t I'. as 
i'eit at that tiF7.c mat tl:e 1* 

; -u&i 
,rbonne 

F1ar.t and sexi-::oi-ks facilities. 
sit2 cock3 be used Yor necess~:ay 3il3t 

As a result of the search the Fjroject ye- 
CO~-~~~~l~C~2d t0 +,!>C- ?L:iT) in ;i;ajr, x9$2 tile 3cqLliSitiOn Of ti?e “31sa site:’ Ils21 
~~&o-yJTi-~& _‘i.r*!Te-c;ce 5 no!:’ Oak Eidge, zy mi(?-c~>-.- 
p;lxnt pilo :.-;s ---- 

u..!:..:er the plsnning ;;,r the ;ilot 

ck2::icLJ 
&.el-l alone and SOYIC cons i:iarcision :':a5 being civon 

se:2i--:.:crk:-; i. stali.2tion. 
tg 2 ;;ossi'sle 

i'.,kien i-t ::~:s proposed to coEst,ruct *,&se ir, 
c,!?C 2,105 p;;rj.; ,z-<.i t,;:e 23!& c;<epJt-\/- 
fJ< t,‘,? s;t;ill -,-,' 

c c.l,.*:..it!;ee ref~:s cd its ap;>roval bL2c3..L;e 
.A....;~:j~::n clliirccr;cr of hik,h i I,VZYL ;~llti ol~cratLor,s 2nd 'S~C:I .ISZ or' 

-,i >'J 2310,;t. - iA. \;:l'l:..Lt.:/ of tb1C Ci’;LC;I~~O :llL-tr3i!,DlitLr: ;?i"ea, ‘lilt2Jr di.recL?c: tii::t 'Gi.e 
ri _., .-. ;';+Cil'-t~i'L; 'de 
OI 

c:x:s Lrxctcd at trlc Ok!: .;lil,_i: slio 1':111cil was then in pi-occss 
c;c:i_il>jik;3:-, 's;i =hc Corns 02 zn@e?i;rs, 

r,eccssi$;i Of os-L;ni;ing 2nd staf;'hg 
ii!? Project was thus faced \,lth t:;e 

a n C'I, 2nd zr:jm3r i'zcility, The !-ii!-?3 0; 
tp;,: &p~,l-i; the 
facl;ities 

Coc+cny -iJ3S obtained to aid in the fi:'i31 engineering ciesicrfl i,? 
and as=u:ne reqonsibility for their construction. 

-b.- 
The Univel-jity Of 
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Cl:icLi,-0 i.J?S rcq2estcd to zct x3 o~xmtin,g cor?trxior for ihc: nw instillation 
?'3t!l ,",I the bnt;is ,:< t!lc i>rcviousl;: preznf,od cor!s-idcratior.s md bcc;lu:; e t,:le 
a:\ey*;lJ;ii)v 5 07‘ i . . * ..L 'II_.'. t1\ _I cnli; v;ouLii 0i' :2i:cGL~itjr be clObQl:/ ir,Lc;.,r2ttid 7.itii t!.sse 
(3 :\ A Li-lLs r<)‘;t of 'Gl-;c 1' c X~,~Ck3L. 3s;1?.ia I;Lle i?Xlt: 02 ti;c !;cr?rcst ts!!:i t;:c r-1(;:'/ or;,zAza- 
ci " ̂  3 2 : / .I. b cLi:i.?e;i t!:c C?.i!lLCs:-1 . !,2 3; l'<i tf.l L'LC L3 y 1; iaboyat:)ry &j:-cctor ,':;Is si;zgi;--ted 
C.. .i. 'I,- < -L .ii' 3.' s,:.nl &,I" ';'.+ ii~Il 2~ 5 t-fi +~Q j:rc.-;Ly,~ tile yic~;; f:ici,iiti (j; :ias ijegJrL. - 1 lY,E 
..I ".A:': s-c \ a; l;hL V;~t:lli~~-~~r;;l1 L&i:;-;:i~ily ;':~;-e ;t i~r-,t iIl;~~tcrlt tkzt the i.~Oi?% 
G", C:li!*ti?3 ,s~~~rcitorics be iX>Ci<>l- t:;z ac3inistratlon of t!ii: division directjrs 
ii1 C~?jjCS~,O \ait'l tb.c L L;cicntific jez(iers -t tile :lc;; ;;Lb;rat>L-y ;epJinZ zfi section 
CA?;iSf:j .kl ti22 C!liC Jp (ji-.;s ions. It ;:z,s obvious to t,ilc contractor 2nd ~0 t!:e 
rr3JcCi 3fYice til3t SuCil an ad!:lnlsLrztive LrI*a,?;;c.icIlt :-;cXlid guarxitee 2 Ijosi- 
t' r.n of .&u.. olLicls1 subservience to sli rnE:;lbtirc of ti.c r:i:;'.; orgcinizxtio:; md t <Lit 9 
t!ii.l-ci:3Z‘c), tiiC proble!ns Of staffi!lg lvGG-?d be in~;l~p~l-&,L~ 21~ Yublose of ;cn;-rt. 
c,-d;.ar;inZ A" raquirmtmts i3po ssibl2 of solution 2. A . TI,is ;'j ;is <he 'r,>;-e (q)ht: fi c,rzy 
tnie aince t:le major rcs~onsibiiities cl t& nw lzSorztor;r :‘:ere to be primarily 
22vciopamtG in c:,aracter which .xeant that s$rict adherence to tiE?.t time 
SCk&.li2S xould be of tl& essence in the nw operations. After ;i xjor adrln- 
ls%i*ztive ctrdggle the decision to establish the Clir,ton Laboratories as an 
inde?wder;t cnit within the I':etallurgical Project i'2s accepted. i;ith this 
decision finally dcter:nined the problex of persuading the necessary scientific 
2nd technic& staff to transfer to 3ak -.idge ::a?~ co:~siderably simplified. The 
facilities ;;ere cor;lpieted dlxing the late s:lwner 2nd fA1 of 19b3 and as rz?idly 
as then- Y:ere rc- tidy for occupancy staff were trxd~erred. 

The over-z11 staffing problem x;?s Further si!7plified since the du?ont 
Ccxpany disc trazzferred to Clinton Laboratories r?zny of tiieir ccn tec:wic;l a?.d 
ose :ating sta:‘: who were to be eventually assigned to &.n_?ord. 'These sersorcel 
not only assisted in the Clinton opexticns but ;iso received thtir prelir.iz-clry 
treinlng, in Project operations prioi- to assuning -heir Zanford resconsi%litles. 
Ti:a nw pile began operzion in I'!ovcmber, 15>3 and 0pert;ticn of the C&T.lCE.l 
s?;zrations f;cllit ies :xis started in late IXce~?w,:. Clinton Laboratories zet 
their Project obli,gations 02 sched~ie. 'i'he rcqlired ql.En;ities of ,~lutonixl 
.s’C?i-E! ;Jl-CdW& , ii, chenicsliy seilzratcd 2nd wlivered to LGs Azxos as proxised, 
I;;? p-ecessa-y SC&e-q) md yccess izloxation nezi?d 'GY DuPont for the i-Mr'ord 
C?$ -q i';&s -i-- oStl;ined according to tiie eszablislied ti::.e table. 

3;’ the s-A::;i.zr 02 19ici; the ccrLter of iritcre5t 11c.d defl.nitcly sl;ilted TV 
I~~..foy-~ ,-,. L . I I‘?2 .ctdlur,p; cai .A- ,a~-r~-,ory i;sd repiac& t;!c st2.i’: tl~~~s~e-red ~2 
C.li q+ar, L;.b,sl-L-,::-ies ;.y-d ;>il of $j,s --L*. u I’ ;‘o : .i --1. ; _LLU 1..34,--,.b- PL‘- 1: I ,.‘-’ rj>L; -i,ere & f--Jill s‘;;,T‘-) $p, 
Lci;il/-c;,’ ” ;nc,p,;c i--L ;:,31-ki:lg 3~7; i’jLn-l -,yk)c ~53 d&sj-ll;, est i%xir.& oper2$ir!< 
c’:I:.:LIcu~;I AdL .mi cL its d-:d ue~p~;~--t~&~- j Ab A" c y. it-.-.; ;,2 ~oy~s~~ ali J3ssi'ole opexd,::;; _,-,. 0;: i __,-' ,--L,-lL ies ;:y.-j dz-disc .-:L$;lc)f& i'3-~ j .* J_ ,LL~i;!YLl.?. -, ~, 3" 3'b' xc.2.:.i.n:: t:'!~~r~. 5' k .^ q -._w._ c:.ze 
-;:,c i;rz_r!z ;-.ers T‘1-l;:: the , :~~~l.L~~l*~iccl- ,;I ;,':.~;;;;-y :;gd 'Jlin-;on L&ar;ltorics to 
?J. ,7' .,.i,i-0 rrf 

m  
131' stxtJ.1~. 'lhe fil-si; re;icto 1' ‘seL;,:n i-,5 o;;crctic11'-; iri ,3c,;t e;~;:;zr cjf 

1G!*h zrL(: the c--~e,?.ic>sl separs.tioy,s plyl;; 'd,zgpq -i-‘;s d&i-;,>l-;v~ Of pdrc spcvzysted 

plats n i lm to Los Alr;lnos ir. Januxy, i,&.s. 'Trlc: pimt 35 3. ;;riiale oneratcd .mre 
s~:ccc’~ i'ully tm.n could have been hoped for ad i.ie xticipzted f;tal tiffic$- 
tics faiicd to arise. .?he r'rojectls task was co.rglcteii. 

^ -._-“..__l- -- 
-- .-.- - 
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T:lCil fijl.Lo‘..cd t‘. -, ILL pzrieii of tr3Liitjo3, ';'i;r; i'rojcct Gffico cs kn ofi'icial 
r;i!l~~:~i~i=r.:t.L':~ k?cvice CC3Si;d to f~lZCLj.dll. ;.d xi advisory !mit it re,r.slr,cd 
until t!:i‘ ri31'_,;3 i,stic>n of the: ;,ct371u:T2ic;A2 ..~;k3rator~ as 'i:lc: I'.r;,or12k ;!;,ilonal 
'L.>J 1' ;I t,g l‘,v' G:I Jyuly 1, ly!;~. I<;icll of tilt: P~-.-jjcct -miti; '.:L'lli; IL,. Oi.'5 li.:;,,' Z:n(: 
Xtti‘:Y,?t L?C! Ii::,.! t;~Jl',l',iOT! '2-i' it5 O?jIl ~JlYlblv*.iS. CLirl'cog ;,aL:j_'.;ltOrif;S al,7r,k ;:;,c! 
Cli.7.Y c,.1s: ::l!L!l,J 

afair'ly 
x2A)sn.;ibility. In ;lcl:ii t~3!! t\, t!ie . : c: i.' 3 ' I‘or c~~:~';l r,linj.i 

=jrocc3S ~tj17i.j~o >yG7t-t s+,udics in 1' ,Ll.l ~.~p,r~oA ;)f ;.i~:;~oro it ;..lc; t)lc zk~li,ir~s for 
inr,c s;cc:Le ;)roduction Of radioactiva isotc;Jtis 1‘2 rc-se2rcl-i md ir,dlstrikl 
YJG e. 'J!;is y;;]s, ho:, ever , priwrily an inl::,:~5;;",ri31 not; 3 rCsC;I' efi Ob,j ectilje 
and, tilcrefure, outside the area in wAici1 the Ilniversity ol" CAi.c;(,o coxid COZ- 
tinue to 3!jCZYLY,i?. The University asked to be relieved of its cot:trnctun"l, 
responsibilities lOiT t!ie Clinton 0>3erations. T'hc :Gonsmto Cher.ic,;l Cs:ny~an;: 
qrced to 2.5'dll‘ld tile cont1-act11sa, re;;i,o;lsibiliti(3s provided it cou1L: ;2intcin 
a strosr, resticrch and devclogment p;ro;,rm in sll,opOrt of its i2OtOpe ;JrG&xtion 
;etiv<tics. 2il-s yja.5 appoved md the contract :';c,s ti-a~si'err~d fro3 -c'ne 
Univ.2rsity or' Chicago ta the Xonsai-ito Chmical Co:n:,any on July 1, 1$45. 2x 
IJniversity 1~x3 achieved another of its o'ojectlves and had brought to successful 
concli~sicn aliother of its contract>;& ressonsibiiities. 

Ir, the xantir~e the 71etaIlurgical Laboratory :-:a-: attm$ing to ci.art its 
f,xture course. As the result of an intensive stl:ci;r a IjYK)$)osal waS pe?a?ec 
pr0vidir.g for its reorgmization into 2 nat:onal laborator~f under ti:e +o:zsor- 
ship of all of the p5.hcipal universities' and research institlxtims of the .:id- 
i'! est. This prceosal l::as referred to L a coxittee of leading scie3tlStS of the 
region. xko studied it in detail, aade vario>x :noSlications and recoms;,ded 
that tile University of Ci;icr;go act only as one of the group of sl;onsors as fir 
as detemination of the scimtific and tech-aicai proCrx:s and p;oLlcies cf ->- bi-G 
rtex laboratory kits concerned, but that it be retained as tile co?trxtor LL 1~7 
as the business operations were concerned. "cey :nac;e tieLe.r reco.,~~~!",c~i~io:;~ ii 
the ;,;aRl;attafi Astrict Who obtatieci tile agree.7er.t 02 the '&ive:sity sf Zi,icakD 
to serve in tnc capacity outiiied. ..:ith this t?,rec.?.ent ti:e pro,pos21 :‘:2s s-,:-L:- 
ritted to represmtatives of tk universities arid reseax!l instit:kior,s ccx- 
cerned am rs?;iiied by ti,c:l, The yic f--s-;aT-y . contr3ctuaL. supF1ments xere 
arianl:,ed x,d iir~;onne '1 ,.ational LsbJrLtcry be;;~n its official existence under 
the z-b: orgxnization on July I, 19kS. 

There kti been essentially no cltte:?:;t <;ii;*iRs the period fro:1 tile ~1rst 
orT.,riiza-,ion 0: t,ii: L&o~atory ip- ,';I:II~I~~:', l;jL? lxqtil Ju-?-:~, I&j ta reall:,~ -a 
apply tile prir\c:iFr,lcS of SC1Jr.d ol,garlizzti2r. :;<J 511;: Stl-u~~u~s~-e of the ~,a&r~t~ry, 
i&-q tile tl-;r,sitiGll y,;eriod t&e m;,j(jr :i,!.-ir- ,'---.---~ -1: _____..i b-c:<,iVC c,';t;rt hcd t9 b2 13-x- 
px:cied primriiy on a holding action. ;?L; 1 it; ;,-5 ;. ; ,;:,ss;l)ile in 'ci-2 yrc.y 01% 
reor,2rei-ztior. s.j.til its cttc;ldggt -Ji>;et -.-as ~-$~~yi:i'.Lde j-;,j;.,! CTg i'-- 

tr~nsfgr 
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of ~:ertiollr,e 1 -d. tianlord ir, -tile s~l:;;~E;- of Igi,i, 2 ,ii..lilar ?;;-:-t ;;;.i 0: 
2 :p;.c: n-doe? of pily.iicists alld ~:~e~;lis.ts to Lcs I..:;y-b~s, t>,e transler of ~-*<j~C,c;r 
co~si~~*.aPJie c..ross to C1i2to'? La'mrxtories in . .I July, 1945 when the future 02 
that opc;ration occ;z:e stabilized toC&,ilcr v$i.tl, the innu::erable loszcs to 
miversit ie:s c;.rd ind>::stry as a result 0: the uncertainties of the :;ctallur@al 
Laboratory's f:-f,::re dici automtica.Il;r rxtify certain organizatior.21 ?roblcr-.s. 
The establiskmnt of Argonne National Lrborstxry consisted largely of the 

_ . . - I -  -  
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rc-establisix~:nt 0-f th: old LabOrztory organization under a. nL:i: n::sc, The 
trai',it ions 0,? t!x ;,rccedin~, follr and 0:7,;-1~-~7 f .uAi ywrs rem still tw strcn;; 72 
k,,? ii ht2.y t;.>'i ;:siLz. Gllfficicnt Ci!an- L:L~ ;l:.fl !jcin ,na,ijc Cli:rin!j 17115, :';c:;fy~kr, 
s 17 ;11:::'; tii Ij l-2 .::ininc structure i;ith 7:iii31' Cii;ill(jk;2 ?JiliCli COU.!tl b2 ~~r~~:lall~,T 
;:cI:i(~~,y,:;j i-~t:l;!t,:'~ L;~~-jous . . I C5.StuiT!)n;lCe X,jl!ld l?2Vc !j1*07Jitle<:l a :;atisPactior:)r Or- 
(-;L; L:;;? tiiJY.2 L I+ "i::xs!31'1C Vliti!in V:hic11 t0 o$CsLte kid tn0 O!-ic,iriti Otjj;eCtiVCs 

of a iL!lx, 1:1t;*q ::~ri:n;u-ily of research cx~r;:ctcr teen retainal. 

Such ~:a:: n& to be tile case, hoifevor. Cn January 1, 14L8 the Commission 
anpounced t!:st it had deSip;ited the Brgannc I~!r,tiori21 La~:~oratory 2s its 
principal recictor development center. ;-c pclrt of this 'TOve c=;l%ain rc2ctGr 
wsrlc xas tral:sfcrred bDtiily from oak ,iidc::cl: T:~tionaL Laboratory to i.r;onre. 
Cooperative rksi>Onsibility and certain ;!c.L~L~ de;i[;n VJOS~ for the :a,'i. tirials 
Testing Reactor VICL'~ thx transi'errcd. T:;e i:z~aL ikactor erolip v'!as trans- 
planted en xsse 'io~ethr3.r v;ith the responsibility for their successful opera- 
tion on a2 in+~tant assigxx2nt. Once avain the LabOratOry x2s faced ;.itk a 
situation in ..'.li;C!l personr 7' LLl problems \;e:1-e ixre vital than principles of 
sound os~anizition. The ontinued active interest and initiative of this 
group :xs essential if the objective of the constructicn of a naval reactOr 
w3-e to be achieved on scheduIe. In order to maintr;in xi-c;t I':aS left of its . 
badly s!~aken ;r~orsle ti-As troup aerecssentialiy occluded within 
.a1 

tke orLaniz2tiok 
strcctwe of the Laboratory as a si:-:cie unit, This ;?a&' led once 2: ,zi>. 

to serious or<a~zat- +onal. anomalies, d:ipIication of effOrt and inefficiency 
in the utilization of technical man-poxer. The ~rowd-xork for s non-disruptive 
char,:!-- his nox bez:n laid 
foirn&ting a 

and the Laboratory a&ninistra;ion is now en;zged in 
general plan of org-',ization for the scientific and teckinical 

tori: of the Laboratory in order to eliminate the organizational irregularities 
still prese:lt. It is anticipated that this change xi11 be completed by the 
end of tke present fiscal year. 

~or:pJrre;TLtl ‘7 * -" ?:ith its developnent ol :;roposL!.s _'or its _;llt,l:rz o~~z~iizc- 
tion, the LaboratOry began an analysis of its nxOs for PILure Saciiities, 
It couiti :ia,t rzrxin in its czvpus ~a*~or~tor<~>s bzcaL:se the;: ',‘lere 211 sizLlated 
eiti;er i?. YJnivel-sif,y bui1ar-y v$i!lich y,:ern, yq-tlired I&r ' - n3r.131 ?jn-~vezL-si~y 
O“‘,-,,-. i' ,- ..ticns ox- in t 535orary stxctures r.::;:a:l cc;:fi.d y:ijt -92 mA:ltained. ;or ar,y 
:.;);::-e~i~~~lc. ?;:-icd c;f ti.3.e. Tile possibj.j.iiy of ;,erxr!ent oc c-Q"- -Jdicy 0: the 
D .l?b- A ,.-'4, -).- ,_'- sii; . <>A T. xi :':a~ ~cx?l.~sdd l!ii;h tll? Fcrcst. -2rc,e_c~~e of;-jci -215 iirst t;: %!G -I W ',_\' -..-... tkt_L-: l>i:', A*+ .:nd l;ter bjr ther- --\-v ._ Ltc:;1lc G,ncr&y CwxisL;iOn md in cac5 cast 
+b::,> i'~C‘.‘~cYt .-- I -I L -- "-~~-:;~y l-cjpcJ;c& ;i rem! sit? -;(zJ tj:An selected i? dcjJa[e 
c -,; -pe ::I.-.: :;i,ecs >uT'*-y,- i';-32 t]le p&ss F&r:.: f;lnilities and :>l;?rinirIz :'or x1-e '?,,-.. ." ._ ,.+ 'L i 21. CL n r'..J '. '...i .>t;ir+L:'d. pyi-li:: ,,yaj 2 -. ' .2 J"r -L<:.J:~C end !izS ta!rcn 3 fL*;!c -b i ; '-I 

s i g i L' j, c : L2t L' -ir.l ~,I 5.. i,;::,>r;:t,;jl'y! s ac!;::illl~ll-~!ti\ri: d~'l',j;-L ~ ,Tl;-js 
'~jr.s:-::,;.tL-L~,,, .,r- .1,‘2,:':,- 

pkri.zli.~~~ :.::d 
,9t,',p 2 l i~!~~~fi'.~ LyJr ?.lIt;Il tiIi c?‘zyr; ion tc, n1,i:e ;i;2'~~r~yL~ :,?I? 

C5:...:issL3:1't Z'c.,I;: '"3 1" cL.n*.tl>r '.ISS j-J,r;;:. CL-1 c ,I I t i 1G C0?Yditi ens 1Vr;ici-i $1~2 T .\ L. \ . . . ^ci i-1; - id scry I::‘L~~~,;~:,L ;s c;ucpmtia_l if it 7;;ce bc Sdr'Ji: i!i the ne!.iy cicsign;ltcd cz;Jzzity 

l!iL-,.q arl~v~ CT: cctiveniz5s vi35 the pxJv1slon by ti;.c; Co::i.nission of pernrr2en-c ~&CL- 
LiLxes really Lcicqmite to .xet t:,e Ixeds 0: uih2 xik3ratosyls greatly l::crezsed 
resgonsibilitles. Such facilities were prorn~sed. In order to :5eet the im-kdi2te 

_- ----- .._. - 
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rc,.,; i;,; .., 
. ..A-nts involved in the transfer of perl;onnci from Oak Ridge ccrtsin 

tt.!.i:'J:'x';y str;1c turcs were proposed i-Clic!l could iatcr serve to sul;;;ly the 
cvc:1- :;:'ezd::+" ;i <.c::;-, (js f01- sj~;;cc for cxpe:-i:::e!\,t,21 en;:ine:::ring :!ork. Thir , 
FI , g(\:vJ i-- ._ C" I ;i?cfi!-:Is i!-i tile I.,?S;t ;:lec9 01 t!,s3 i::P2;,e LitC YiSi-C b:117t t0 .2,2Ct 
l;:1is I.~,;:.:L;c..,':.i;. In ti1ci ~~\~~lt;.:Yl.J i,iiC: d*:., ii,n of i;ile fscilitics for tY,c _. - + ,. * I.. Y ,L;‘c.? ?:L:d . :oritinucd, :; ,: c 2 ; 2 :., _-jr 2 1 .&iLcaci; cn;Tir&.; ,d;- ;.;ai-]r c*- rrj,,-.d ~IT+~ zr,d 22 . ,I^ Y Y 
ti,c 3LLi ::l‘Ly ,' ;.-1t: o* I, \ A nxd i:!il.dinL; COllL;7,t'l"ilCtiOli uxciortzkcn. T.2e Lust iirea 
sti'JJ(-*,,k';'c~ ;. c:c occupied &JI~_I~; tlie fhl-1 2nd nir, ter 0: 13k&-49 an? OCC’JiJancy 

of ti-:i: ;-‘<y“yLr;l; cl-it IJest Area buildin:,s is undewzy at ' tt1c present t1.22. 
1952 a11 of the activities 

EjT 
S\?;n':11;- c '. .L of the Laboratoryaill have bc~n moved 
to the lu?a.;je site Mth the cxce$,ion of the eX;jori!;Tatal xork utilizing the 
old i"zllos rszctors :shich cannot be transi'e rXd until the nex research reactor 
is cosgkted so;:etime iate in the fali of 1952. 

TliC devclopiaent of til> L szrvlce knci bus~~;uss skiicistr;itior 0:' the La'cora- 
tory 1x3s parailcled tiiat of Its te&nical or,,--.iza.tion. i13:lediL~eljT u?on its 
orialization in January, lgL;2, the 1,aboratory assuxd the resf;onsi'o~iity for 
h~l-lc;ling its 013 technical iriiormztion activities. It l ikewise zss;Jyed ret- 
ponsibility fcr its personnel operations at an early date. Shortly thereafter 
vith tl--2 assistmce 0 f the University it established its o;rn procurexent ser- 
vice * i.t tlie start its accounting was ail hmcilzd directly by tk Cniversity 
tat as the Laboratory gr3: the volume of work increased to the point that it 
-i.:as ll,-cessary for the Labor&tory to esta'oiish its o:n sccoyL?ting depart-:on-; 
oge:-ati-qz l)cd~:s- the control of tile University. It thEI took over the rz;5onsi- 
bility for tke supervision of its 0~;;1 gtiard force. The next expansion in 
0.aerating activities came ?riT;il the Laboratory's accqtance from the :.:an?,at;an 
3is;rict of tne responsi‘oility for motor pool operations and for the mainten- 
ance of 211 progerty recorcs. One a,i?ter a-other asi of tl?e '~~sigess zctie$ies 
eszentiai to the ia'boratory~s operations have bee, Y tc;kn ~vver uritil at the 
;;reznt time the Laboratory has become essentially self sufficient in the busi- 
ness area. 

>*s Long 2s the Laboratory maintained tile status of a :lre~~ter:' its re- 
q,l1.IQ:T,eyts f.313 7ian-t sssistarxe i'>ere 71cdzst. ."; i;le first break in the '!renter" 
ro?:z ,-“.:;z v;it!: the estzblis>-;,ent 0: t:c,i: "Y orilciixA Argonno laborstor;r in ijalos 
I> ., . . ‘; L.- I.. ii.2133 r'oi-, tile firat ti,:?e the .;eed apose for- fl:ll i;i:,yit se:-~rice, In 
'UfllS cc3c? the req~~irc,,lc;~ts :-:e;'e 0;: 2 ;-&.tlv&y >rnI-,il scG<: bec;il lsc tJ;e llgi$ 
-:: a 5 s!:!;ii al-,a consei;~~eently ti!c-;; .:.'e,"e r&.ijil;j d.i;JL)rb& I.idc;iig tlie st;?Jct>:re af 
tl-.i: 'U:.ji.!-:i;JS L!:C; Z;,l*Vlce 3Ti.,;Lpi:::ltif>-l ~ yyAi;n Cp;,le tile de-ii,n .d ;mci c s-lstnlct1.x-l 
Gy tilti ,-.,c-,: zGcilLties j-0 0~ sjL;,>. -1 L .uc:c1 t>:: t11c r!i:, SiiL' If;? ;?>!":l',(B col~qty, "-2 _ Iir-r2 
t;:,s ,.;*.. - -a& s;rmsi ,d 1 -ii 7 < Aby f"1. C~tL'k.LIGti.i.li Lb:;c CACLi !! _' . ~-c:c;~iirc: :xnt.i 1~11 in ;i'r!oi*al on 
L:', tcC!:.;iC;?l J;,Lrr. iiS CtijT! I; S~-l~C',l dll ;‘LI._I'.; c::!:: .I ! .' -CL 1 on, i ~~-,.'(;vc:‘ 9 t--; Piy"~;ty 

"2 L. '3 i,<;rl=li;r: rj :‘ CLI(l: :-*y"'i r?,-y,c';',l<-'<,,; ',I 'I . . ..‘J L UJ. Ldl CLl‘ L2clLci.y !l~J~4!1 ‘“iii: ,.i;c-!$, &z:I;irt- 
.::‘-rlt 3:’ L:;,’ L. !.;.L;TLc;LJs , LCre;s,(3r TL; CJi’TiPi:, .<i-;.; ‘i.,c tr;ly,s<,;:* t,” t:lc (4.1 J.- ’ -Lie S&Liz 
r!2:.:-zL_, C~:?,,LC~LO!I t!l, i'llll Tcl$It,ltiL 0:‘ t;.c ibdc! u?on ;JLzn; oL:er;&Lo;:: is 

d~.jvlo.,z <, l -..d, j.r,::ibdifiz t;le act;:a &ildi;,i; ty;iiI-i~~yiLp.i:G, tl-,;i: u-t,~li$i~~ -~?+ate- 
v9eT-.t, ti:-> stc;;;l Ijlant, l';a+,er plc;-lt ;:r!d sc';~;i~e pjisLt o;)crztifi;le:; tSic'L.iCr l;Jith 
J?Qlld SKd 37GO ncre~ of grounts rninic!iz~ce. ,:icq-;r;t 1'0;. acute ;fl;ir,--Jo:.~;- 

s!:o y3;uc:es ari;ini; fray inexj;c riencein osti.,;ztint opz:rstihZ req~'i:~i:3ents tr-,; 
7 ,- .-/ -+ y. c J Lb-" L;'O I'.'l.CrI the hri~et 'ii;?:; e statlIsi?ccl, the IlCV'; i*es;Jonsibili r,ics :-,:.\rc bc:en 
aLjs,pCd smothiy and cffcctivcly, l'p2 :;.,~3\r~ 1;,) tzlc &rlagc sctc :I;,$ co~~.citi::-j 
:-itk in creased eqpllasis Or? thC deVeb;XIi:itd IJrO,,l-Xl Ol” the &bartitory -chic!1 

--.- ---- 
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in lillYi l:,?s ?,lciccd still further incrcr~~ ,d ,lc:xnds on the plant dc:~r,art-P:cnt 
I'OY tlil: c.)nt.ir.\:nl plant cl!aq;e -,nd i;~in;r construction opcr;:tions char,ctcric- 
tiz 31' ;;;:cll -t T i ,.L.,lviC.ii.S ~~i;~li j~~~~ tili: jdve:-i: plant dC;JZrLiT2Cnt rr,;,'l--j or;er c:,ortciges 
c-;\,-t,‘l 1" 'j1.C >I ,.L 2?C11ti’. A similarly inci~;f~od ioad has ixzn exp~riencc;d in tlie 
centr,.:i ” L).:~;~s UC' to this incrcaso in dcvelop:,:ental xork. 

;*‘i:lyJ&r, the II lOVe t0 tili: : lCvJ site i l:!S I:M r!cediy inci-eased tlie load on the 
'~l-;;nL;j, 01x <ii on 2nd commissary doyartnents, rt.s;,3nsibilisics again t&cn in 
s tl‘lce . b.itll cxh assu;nption of nz;;'i titixinistrative or scrvicc functions the 
r;t;o of ;;cicntific 2nd tccp,,lic;1 st;ff 2q2oy~~s to s crvic 0 L;ld &;:~>isty&. 
tivc e:::;3lsyx; decreases. ‘The requirwwnt i'oi- iL;olation Vjith ~;t tendant co::- 
plete sc1: cafllcizncy inevitably results in such a loyv:ered ratio T;:ii,n conse- 
quc:k iiLL 11 ovcri1caci. The security requi rcm6nts inake this even more tr7.x by 
izr $&y I=?.iminati.ng the possibilities of obtaining ten;;orary help. '?he oc- 
c'~~,ncy 0: the nea facilities ar,d the move to the nc:.: site fro3 the UnLversity 
c~:n:3us 15 novi at Its peak and t hc re- adjusznents of tne adainistrative staff 
to meet the requirement s of opelnations under the ncx conditions are preseitiy 
at r:i2sim~xl flux. 'The change in stat.Js of the Laboratory from that of "rentert' 
to t11zt of t'hocseholder't .with its attendant multiplication of administrative 
problems has been carried out so far successfuliy by the contractor and the 
Laboratory xithin their o%n resources. Furt:rer changes nil1 Se rqlired be- 
fore a stable organization is achievjzd and certain of these are nox in process. 

As an indication of the mqnitudc 02 the administrative responsibilities 
involved the folloxing reviea of persoixe1 statistics for the Project is of 
interest. The figures are only approxiwte.... but are the best readily avail- 
able. In !:,2rch of i9b2 the total ?e rsonzel zt the Laboratory nwnbe;red about 
50 individuals of nhom some 30 i;iere scientific staff. 3‘~ January of 15~3 
there were iomt 500 people on the payroli of whom roughly half vrere scientific 
stsi'~ During the early surrcer of 19113 the to"- bail payroll. had increased to a 
;‘i,ure in t!?e neighborhood of l$O with some SC0 of these being scientific 
St&y-f ,rs .-fJers. ./.i... 2x.1. ng la"tS suwxr zxi a.Aumn of 1943 the I,aixratory translerred 
a iarg;;: xm3er 3f staff from ail cl‘ its divisions to Cali ii idge to serve as tl:e 
nucleus OZ tile technical staff for tile C Anton Laboratories, By Ilovc.2b2-r cf 
i4q3, t:!ere,'o re , tile staff of the Saboraiory had decreased to a;j~,ro>ci~~a~eiy 900 
perso2s 311 the -2 ayroll of v:hozn rcj~~g!-~g >sO T:ere technical staff. 'The iato:?a- i. tory ~;;&in bog&n reL,uiilding its I'orczs I;nd by July of 19kk t!ie total n-~xker of 

,. 1!. c,i--Lri iuals ! I-, -I- the &'boratory -2;s qp;-~xi,~iately 2CCO of 7j:i^,3:2 600 represented 
r-cii--z *ti'yic s;;(ll'f. Eu-ring the su!:imor zd fail of 19l,k the iddxr2t01y tras- 
~~r:-~(j L fzirl;; hrbe nuxbcr of it, ;-:;r"l to the oYi?ont crt?enization a'~ Faxford y 
ti; ;Iu,-A;-b ir1 t-5 (< start-up of ttle ]~a-SOrd O?dr2tiOnS, ~urti:er.~ore /. J in the fzil 
0: l$_,, :L cor;zl<erable ~rc'~p of t-12 remaining scientific staff \:cre transferred 
?"G LCL: I.ici:r::~s at its urgtint request to sic! in the final stages of tine bomb 
;>r;c,r‘a:s; ti;is Left the Laboratory on J&:::ary 2, 19bs with qp:-oti~ately I$0 
or! t,i,i I ~,:;.ymii of vihon lg)o :,ere s;zie-,.tir"ic St‘&:* Tile ciecrc~sc in i,a'~,3ratory S+ F: Pi‘ u-d.- :~or:tin~tid throui;hout 1945 ~:IC <i:e first half of 191~6 until the tatal & r-ullll- L ~(2; Gl ?<:rSoIinel ZY Of July 1, ir;1,5 i is qqroxixately 12C3 of xhon in ti:o 
nei,;;:i;or!!oou of 250 reproscnted scien-cilic stclff. At this tiw the ;.:zt21.1urgical 
Latoratory x.'i; s ?xor;;,anIzed as the Argonne i?;tional Labor&try ?rith a pe-~~ncnt 
status Lnd the personnel has incrcaztxi since that til?e until September of 1951 



‘,‘i;::il t.i,: I;&;11 nll,n!,ey of i:c;‘s~~n!leL 0;) t::., ?;iJ:rGll is 2$00 Gf Vil,iC:i r’,‘l,:.41y 
&J<,‘,J ,l;‘i-’ ;;L:iL~:ltific s;t;:if, C;'.i:;-dri ;d,iL3;';itdri.e'l; st2.rtin.g Kit!-, Lk,r;: In;iiA 

;'< tl';i:IJ-'c:~~~~cj .:‘l-d,n t!>o ~.:Ct;ili!2i‘$:1C3i J.Li,c;:r:i';ory X!C! :,u~>plL2 :C:ltCd ty 
1 >c'l‘>:I;:;!>& i;,:,r;lj by dupo:lt &‘<,i; LJ itL :l:;xi;lil;.l ,::<c Of X,i>C 2)&G perZClr,s On 
CiiZ 

. ;,,;,y1‘3 LI L!; t,;;c: I,;$C YUI:I '!i'T 01' l'jl+LL. ir, add.iti.o:i to t?~o z-tsfi‘s &t the 
:2"1,L.i 1-1 ,icr.i :,a;wratop, tili: Ar;;onr;:: 2'crcs;t istoratorji kqnd the ClintGn 

y*~&;~.:l;~yic~ ';;lel-e I:'cI'c L;o;Qc . ' 200-jir0 scientific stcr'f mg3z't.d Or, pr9JCCt 

~:ar!; in tilt3 laksl-atorics ;t the University of C~ifornia, at, Io'Cia State CGl- 

ie,,c, /l:r,cs, Ic::a, at Batttzlle 1;cxorid Ins-litlJtc, ColwlbuS, Ohio, at lh!2S2C!lUS&tS 
xp.s t;j. c-t e 3; Techolo~,y and in several zall groups at various Gthw universities, 
C;n;-: itL ‘7 of p2rticui;r interest should be especid~j noted, ae to the nany 
T.CLs‘C trzres,'iy.i.; of personnel Cro:n tx 5aboratory t:-.ere is scarceiy a single 
xjor aiclnic znxgy ii-stall~tion i:!LC;l c!!oos not numbor scvsral staff members 
-Jn ;.< 3 ‘.,T . positions xho received t!lcir intrcdcction to and t!xir basic training 
iFA + I-. b11(3 ztor:ic energy bxslnass at tlie Ilietall.ur~iccsl Laboratory. 'This serVice 
in itself has provided a major contrib!ltion to the over-all atomic energy 
program. :'jith the LaboratoryIs "loaed employee" .training method this is ~1~0 
a continuing product of the Laboratoryls normal operations, 

To suxxarizc its ad,xinistrative ac;.Aevements under the sponsorship of 
the liniversity Of Ci-liCag0, 
YZL t ?i 

the A-eject began its operations Jan,aq of lyL2 
a grous of some 50 physicists, highly competent Ix% lrith widely diverse 

polr.ts 01 * vie;; 
necessity of 

and bound toeether only by a1unshakable belief in t.;z urgez,t 
achieving s;)rccess in the deveiop;nent of 

the er!e:;ies of the Kation had 
an atomic weq3n &fore 

attained a sti;lilar objective, 
desLx& prixrly to accoxnod-+ 

-L:n 0-r:. &qiz&ion 
cUe the personaiities of the scitntif;c s ';aff 

involveti :aas developed and the addition& staff reqlLired to carry t:??c 
to a succes.Zu1 conclusion xas procured, 

"TO, ect 

2s co!-Ltra,s 
A technique of ix-eject operations 

tted ?iit.tfi the central laboratory operations xas devised and man--;31':e~ 
and 
r? 

fxilities ot:iel-;iise unavaiiable placed into active and prGd:Ictive s&,r:ce. 
LO neet -Llie rx&rements for experimental cAuantiC,ies of plutonium a pilot 
plsnt type of reactor 
cesikned, 

and the associated cncmic;l i;oparation grcces,es ?;ere 

de31 LT. :, 3s 
a 2s: cite at Cak Rid&e, ?znnGzLjec ~;as select&, Tinal constTcc$icn 

cr3xrJ1eted in coliaborasion ~!Il,h the du:-'cnt Coxuay, tk;e l'acilities 
;',r e I- c kilt, 
G r t 2.F. 1:: c! d 

and a nex Labo;atoq irEtsl;ation, Clinton L&oratories, -;:as 
and ;>laccd in opcra5ion. The drain on the LaboratoryIs 

;-..:y; (.,-ec L::o its resscnsiYbilities in co 
p ersoxlel 7;: 2 s 

n 1‘ Cci?l c t 1.0 2 
xection I':%th the dosis cc %:=.e 

?r:ciliticS at %ar.ford ;;eI*e cxricd ta a s>lcccssfl;l c3l:c-i7-9. 
T!ls fi-al 

A A” ;cn - 
st.2, in tilis o;:cr~~i~n -.‘.:a~ the tr,?nsfc,- of tl.ained ;~l-s~~~~~eT to Cl,? 

L..-:;;-iL ?'. ~ u "L':..: c. 'J p,--n9y-Tr at Fanford ior assist;:ncz ;;;th ti:c act-;& s7;ap~-un 02 <iis ;~,a- 
c>A,tiFJrj (j~~i~,TT~~>:~. Shortly afte,n.:arii, 
ycy~-,-;c 'icj 

additional trainild person:lol ~:ere trans- 
Lo s :.ia.mos to assis;t in trlc f-i.-?-. ! ;;->s:?es J .iiL- 

>Jri-1,~ $1. I. I, wsettlcc2 
of the 'bomb de?sidn viork, 

1 L, i ??--p-,i- r -77 ,xriod from J~uar:y 05' iyI,.5 until Jul:y 1, ly).& the 
.+LbLJ- CL"3i J 
tcitj; 

!'..a.;-' :1&d to;;ether pendin:; final dcaision coxerning its future, The 
~lci-SGr?ne~ ir!VO~vcd in the i’rojcct GGerztiOnS inci*eased fr0.m s3nc 50 in 

::=irc:1 c_" L91:2 tc a total of a~~)r)ro7~?;itel:,I-SCOO *under tile direct administra.r,ion 
Of i!:c;- ;'niverr;lty in the s',~'ci~er of lyi;L. 
ti?c- clbovc transfers both from the 

Tlxc n~xr,ber decreased rapifiy ;,lt? L 

Ciinton Laboratories, 
ilet&lurg,j.ccll Laboratory and from ti;c ;+';~.';.63 

On July 1, l5Lj' she Clinton 
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h1;,7;- ji;al- its ‘;‘: i’:.,z tixncd over to an industrial ape rator, the I:mL;anto Chenical. 
cc:;yQ:q'. I:1 ,Tll.i>j Of ]-?!i6 t!;c lJnive:-sif;y ;icC13ljted the rcsj!onsibility for the 
i: l\?S 1 I-, <‘ : : :; ~1ti'?1,i~traiio;~ of ;,l-go:lnc il::!,L(::ri:~l. i~~'~oiq~.to~*y, the ni;:~Ly reor;:,anizn,d 
><,:c‘(--~;L;i\" <,l' + ,:ic: old :c+;,?ilur~ie~l LI>G~-:~LI;~-;~. 2, the pl;in of' G;r,:-.gi?.ktiOn 
hind :,' ',~- LG .I 

IrC." 2:‘1Lx . Y 171' 3~lx;itillg Policy oi ,'Lr~~o~r!i> )iai;i:;n31 L aLoratory zio :,t ed 2t 
f,i:yi; ti y,:z, i i .;.j,;s Ci CZll-ly iridxktxi t,,L* II t!ll; UnlvLr..;ity' 3 2CtiviticSe I'iL:re to 
kc co,~-'i~.*<d 1 ta !,urcly ~d~inistrativc ILL%Y,C'TS. A !;sc!~ti of Governor; elkctcd 
by i%r%icipating Instit!:tions \,a.5 to have the r12sjJons;bility ?or tlie scientific 
nr,d Q&-i:-,ic:l guidance oi the Laboratory. 
1yj+fj d-,:sl',?-L 

Yllc Co::-xissio-n action on Jmuary 1, 
t, Utiing the Laboratory as its principal reactor center chk.n,:& the . ._. 

IT~S~IGFISL~~LIL~L~S of the Laboratory significantly. The reactor develolxent 
activities I:ere exgxded many foid and 1;1:0 groups of’ iJersonne1 \lere traxferred 
t0 tilC La'bomuory from Cak Ridge I'ational Laboratory. Tile first 01 f,llese ;'!a~ 
; Ymsil $-OU:I associated vith tne Ilaterials Testing keactor xor!t for 7;::,ich tlie 
Labxatory asc;uxed ;! cooIjcrati.ve responsibility :iit!t!? Oaic Ridge kational i,zbora- 
to 1-y. The second ~:as the major group associated xith the I:avnl fieactcr pro- 
ject for lrilic!; activity the Laboratory ~smed lull responsibility. The growth 
of its reqlonsibilities for the prosecution of major ckveloprnerit tctiviti.es 
so clla:lged the character of the Laboratory's o?er ations that its or~.mizatiOnai 
sqxrstructure, in particular the role of the Coari L of Governors beca:~e obviously 
inoperable and as a result was subjected to critical review &ring 1550-5'. 
This restudy resulted in pointing out the i,>gxuibility of the Load's ?la;ing 
a definitive role in determining t;le ever-all Laboratory program. it the saTe 
tine it clariiied the area of active P artici>ating Institution ir.terest and 
defined tile 5:::ction of the fomer 3x-d in t!iis new relationship. A dot-Lxent 
r:as prepared and approved by the reprcsentativ~s of the Participating Institu- 
tions forxlising this r.e:: agreement in .lay, 1351. ht present, therefore, the 
Ur,iversity of Chicago holds full contractual responsibility for the operations 
of the I.aboratq~ for the first tilne sixe its reortimization in 19Lb, In 
spite ol' ti-Ie proSlerils created by the mcerua2~t~~s of the transition ;tiric,;> 
by the sudden i_ic L-e -, r. uJe in pxgrclx r~s~3nsi~~ili;ies dlle to its tiesib:x.;ion ;.s 
prixci;xJ. reactor center, by the :leavy lo~ci of ad'iltional rosoonsi-ciiities 
entaiied ir, tke La'mratory's nlajor constxc;is:1 :;roLralil, aed ijy tl:e e;;lst.zg. ce 
05 the l:lo,erable organibational ~~~kxs~-uci;~~e i-q. r;iii CA pri::rry z&iniS t-,2-- 
ti.,re r~s;o,'.c; :-istizs ..J_ I yjey-e assicTJ& to 22 z<.i;i.2.oyy kxhrd, the Laboxtor:: --:5 
gp;-.~ y.ot 0x1;; iq nlL&ers bllt g;3re sit~;<~c~:.~L, ki the s~ie?~tific c.d ;ec;;r.i- 

_I cai co-,,ete-ce of: iTi‘ sca<f durirLz t,-ie ?z;t ;i-.rr- ,.,,'S 2 s . It i;as tl'o:..-g _??a--‘ & _ TdO$~l ;:ayr~~l ;,I ~' SCQ~ 1106 in July of I>& to zl;ijrOxi!,~atel~~ 2~00 a= 5.. C~;:- 
s zr1-L +k'E: :.;.+-;m J 
gz* 

tiiz t(&nical St&_' ~y~p~e~siaq,; fl*o:y- 53,T,e 250 to ;y:,ro:,~~ -t&-~cLy 

oi ' i;;-;;,L:;:i~l. i!n;jor~mce is 2::~ 1':.;S i:-Ll, 1T; r-L'S ;j&L"& -&SSi‘~.c; ‘;J r;;zii 
2~r.y of ti;e sTJr~:i .‘p~c j.;eT,.bers r~f tFAc ti;.:-py+,;-.i ;-t;~~~ :;j;~ lzfi; 'i i? ,~ .-- _~ 2 u ~~ 1' ci t 3 -" y 
L‘ 'Jrink 1y!J cr,r wLivers it;y &~d iypd3~~t;-~~1 :_:si:;i:~r.s ;::.d Gq~d~:;Jl~~ i:..,;;-;,:lt 
tict ii; ::as dso t;-;;: ‘: - ~OSSldiC to sr,zr,ct I:-.. ii;~(:zr3.!~i:) of 1;:1,: 3Jr;:,~ ;aiL:a..,c+; 
s'bility. T!le T,a';s:-;;t:jl*Y 02s el,TFJlVc~ ix50 2. ~~<:)S~~Ly l<nit, ..:eil C“-i'- ur - IL i. .'i :4 kc 
:ipd essre-,lc>y 13ir:~.~~etmt rcsearc!l am acvslo;xx-i i;em ca~a'bie of '!~'<.i:.;,: ~ cr:y 
~3ribiea in the 2roa oS its scieritific carid tc;c\;riical responsi'~~iti~s >,.it$. ty ri- 
yidrw-wr; eff(;cti\renpss. F:hile still requiring ixreascd strength in 2 fc:! rj-2a.s 
1~1 order to attain proper baknce, the Sabrjrztory is non2 the less ca:;L=b?,e of 
as s urnin T g major mdertakings and dischar'~Tirig its reqmnsibilities rapily and 

_ ._. __ _ .__._ _. .- “I. 



21 

and s11cicL;:; :‘::ll-r 
. /  l J-in; 

xi; !?a~ tiLs-;O~::ii;r~itt~d, in clci:lition, its zbiiity to v:ork ef- 
,,ivc7_y 32 cmL;er:itiS'e ,;l‘ojccL~; ;iic;l iniih-tri:l co-i!:,:-5nzrs 

:,,!:.‘i:-,:ti‘ 1‘\7' s 
T.i-.c;rc tile 

.I - 
;-)I-;, <j &y ts 

‘2sji.,orlsitlility litis j.,~ ti:c Or'ii,i.,:itiijp, syd bk~;ic c!c-.j.;-p. of 1 
:,.hile t!i? i4llstrial fxntrrcti:;~ ic x~~:~::s.,.bl(~ 

ne7 

~7: ,i-b ,-,21-i:3 -7 ,?s r tilt: d?'i::il& 
. . . .t, co::stmckion md opcr:ition 0:' t,y r,-;uiti::;; fzcilc-i,3s. --I- Ilr is 

3 I'27 cry ircrr the sT;l;ill disoI*;.anizcd ;3d a:i,.;inlstr,cltiveiy inki;,ericr,czd 
gro1:;3 ~:?,ich constituted the l'rojcct on J:-ir.u;:ry 1, 1942 to tk!c bssllrgzd e,‘- 
. LccttiJmiss Of Argor.:~e Natior.& Lzkoratory in 1551. 

ent~~~usiasm of the staff and its un-‘11 
Onl;~ the unqxnchz‘ole 

~,al:cable belief in tils ovm-riding v;h:e 
of icicas 'have rexir.ed unalterzbie 2:lroachout the history of the Laboratory. 
PZ bqond rmtters of orgpdqi;a2icilal stp~cture, 
a.dequacy of fxilities, 
incraasin~ly vital 

etc., it is 
administrative effectiveness, 

trx:e qldities, . mcrcasin,&r a?;,srsnt a3d 
as the Laboratory has c:aincd tile strentih md st&bility of 

naturity, th;:t cor!lbined xir;h high scientific and tec'micz ability srovicie 
Coxission ::ith its best gJara.ntee of continuing achievement on the pa& of 

the 

Argonne I\Iational Laboratory. 

._ .-__ .-- -- -- 
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z, I! : ; i ’ I, 1 ’ \- . . (‘, ;: !X?Ti~XTTi:T~ AN? 1'I~:CTih!TCF,!, il(:i!I:';V!I:";;T\!'I'S 

311i t ,':', 
i :i n\>t l,lIc i.nic>n-i,j.,-)n to pri trnt, in l,h?:ir; r~:r80rt a coniT)l.r:te sci.c:ntific 

! :!'.:!i.c:;'L i'~.co:':; ot‘ i-h<> T,r:t~ol*at.o~!~ , . s ,I & ;: ;-I:"- .i ' ‘- c :-1.t,a ;., , c., t-1 e:;9iil 11 r,.:(;‘Jirr: 
dpt.,\i jn> i ‘. i!I.:;i’:::~.;iil;l 01’ t $C? /, tc.ic!ini CCil i.li.till,;I.,-:t;:tt~i)li ;.nri :;-i ;:lIl..L':i c;!l-~Cs- Oi’ 5k‘c;? 
l';?:;\l>.;..; (?I‘ ? 3 !.,,!*'17L-!lr Il;I!ii:rc(!C, 0; l*‘i‘L;c;;i:.i.!l :~l];! ~:cvi:li,n!r!,.r:t;;i !li"(, <y:r-:. :.::; . .!I. 2 
j::,1 ?-i:;?:i.Yi: 0:‘ f :1c: ::: , ,v:lii cdl, af t.112 L::i:Ji~:~~LOl‘~~f :; :~ccO::; ~'l.i:;l:m~;ni:; cr,c; nur;d 
:::I~,v lqk'i‘t*13 ti> :,!!t :'l\it...'i> i I;:I I'rnj,-:c L Jii~;(~or+ ?!I! icil ~>I‘c:;~;~I~,s the: ~-~:;:lt:; of 
5 0 I :: : : 0 f t!le I*.~:Jc;L:'c~~ cantiuctcd on tdlc -~- ::;~L2liur,;ic.:l Project t?,roui:ii I'iLS. 

TilC 1c 2,’ vol.u:::c:r ::i-iic!~ have bcm isswd to cj;itc cmsist of 7,151. !J;:;,,;S of 
u:?cl::ssLfie;! L1t:;i I)!;1 i:~l~<:l?S of Cla:;SifiLd rtise:;rch pspcrs and roscalrc‘n SIX?.- 
r..>rics. k m,~;jority of those papers arc dcvot::ci to rkscarch cohductcd at the 
L;;i:orntory. i:or dots this rzprcsmt tAc: sum and zubstancc of the Lzboratory's 
cii0rt.s , L'or ::!;:-:y of' the research pro;:rams axl .most of the dcvelop:nc;nt ~ic 
cz::ir.i u:i:y y,:cj ccts WC r.ot covcrLd in the Plutoni>m Proji;ct l&cord, and, 
i'uLLb cl-:;,;yi; A. ) !,!-ie ::*ork of the Label-atory since 191~5 is hot touched at all. 
It is t!:L:reic;-2 th:? intmt, in this nec<:sszriI:T limited suw,ary, to qreser.t a 
broad ptcturt; of 'inti :,rork of the Laboratory ;slth crcphssis on those piogcar?.s 
which h&~re cohtributcd zaierially to t!:e solution of specific needs of the 
xation ' s atomic energy program. For additional inforsation reference shlculd be 
made to tile ?lutoT;im Project Record, to the several thousand Laboratory 
reports ahd to the hmdreds of open literature publications. 

For the ?:cse~t purcose it is convenient to divide the ~w0-r:: of the 
Labora,;ory ihro the follo:5ng categories: reactor development, naterials 
developzcct, -o:,z3ation process deuelopmnt, basic and applied research iz 
f&e ~ph>-sica.i scier-ices basic and applied research Ir! the bio1ogica.l sciences. 
Cf COl;,nS~, a.?~ s..~ch division is sozevhat arbltrazy zs it .Eust be in any large 
&pmd opry-ric rese2.r -&c- 1 -cl1 md development progrm. AS the objectives ol ar,y 
prograa are changed or n?odified by additiocal kmzlcdge, ;+at is ncninaliy 
basic research one nornent nay become developmnt work or even a productiori 
activity the next, 

Reactor 3evc10~:~c3rk 

From its inceztion ir, January l9k'Z thz I<~t-Cu:~l~~gical Labol-;tor;~ b.n,ad 2s 
its princry res?onsYeility the research 2nd del,~elopmnt partineht to L,he 
f;atiox t s reLc:oF p;"o,rz:r.. The Argonne 3ational La-boratory ~$hi.ch succeeded 
the : :sta:lu-r&iczl Laboratory has contimze d 
jeir.2 designat:< 

to carry this responsibiiiLy, 
b;y the Comission in January 19hs as its principal :-oactev 

cer,ter . AS e:-idi::?ce for i,'~e sccccss of the r?actoF pr0;;ra.n initiated undtr 
thi: on62 ar,i ccr;;inl;ed L-f -,te other ii is only nc-cessary to cite the 2.22: that 
t!lzsc Lcbor;zories have olayed a mqor rc1e, in SOL!C instances an c:cclusivz 
roj.e, 11-e tilt ~~:Cr1.~ loadi& ultimtckJ to 2s c 0 I' c tr jl' uction of a i2a.j cl-it:,f of t1m.e -.r. c: .'i 1 s > 1 n - ._ .~EzEiCt:jrS iy. t>,is coug-try; the rt:eairLdel-- have 211 been d~,ci,p~j ,zz~,& 
const-ccte< ><p<?;r tF,r;j rj,irect$on of pe,-s~py-~cl :..h 0 acquired their reactor 
t-x~crii.:-~i:e G:I 40)A~: Xc:t2liurgical Project. T:ve:l today xken the I;ation 1 s 
reactor -~Jrc‘,TC:! 1-a been expand& to include rn~ny ne-2 organizations -:;srkir,g 
on a n~;r..her o:- 7.e.:: reactors, the Laborator:y is directly responsible fez- or 
associstcd directly 35th a n;ajority ci the reclctor projects approved 1.0~ 
constructioq 1.. Of the reactors in the study 0" preliminary design stal;2 

.._. .-_--_.- 
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sc~~~?;i’;?l ::ri ,?~;si.y,xci directly to the I,&oratoryr s 0lx-l ;~'ro~ran! X-Id it; ic 
a c t i $7 $7 . ., 2:: ca:l::ultz.rxt to scuerz. 1 of 9-l .: rcY.';-i ni?;'~. I, pro; ;c-t:;. :‘G.th no intent 
ia :,<:l..it ;,lc: :.::c: n;j,?:- contrilxtion:; r;.:,Aci ';;T c.t;,i,r ,'iS,C i 11:; ttl?;Lic/ns, i L is 
still i.rw ?::I t 1:~ to Che prcscnt. ?,ix:: ~.k,,. y;..t' 1.0~2'5 r~;::Ct,fir pi"G:~rC3;; :'.;S t)c:en 
1 nrQJ].p- *: y4 ' ; 
a:13 by-' ti1p 

lt:?t,inn of tile ;3rCi;i'c~s ~cl:icv~:d iiy i.i-iu :lctallurgical L&oratory 
Al';:oil;;C N;ltional L2iLoral;ory. 

The Fi:-:A Clli?:i1; "n,~ctuin~~ Pi?c (C&l). T11c oxly ;jo ,y-+.L~-y-A-..---- -:;ible c!xp+x~tal 
zpyrozh to ~17~ firs$ pract~.cal cemons;r2tion of' a self-sustaining c:~ain 
reaction w;:s throu~& the mtidium of intermodiatc cxponcntial cxp*zrir:,ents 
irxolvi2g the use of an auxiliary source of ricutrons. The-se C%Doi?C~~ti2 1 
expc'rimc11t.s ;:!;ltlc2 it pcssibli-: to estimate the magnitude of the v.ziou; pzrk- 
meters a,"fec-:,ii;~ t~!c "i:XltipliCcltion ConstxIt", the factor 2i;iic;l X.3:,5 CCT.'.'cZ- 
ientiy rcp-~~~,-, .L,.zts the ability of a reactor to become self-pro;~;;stln~, After 
pr~lil7533 ry exgcrimnts at Coluxllia in 19L1, 2.n intensive !:roLgrm ol? m;eri- 
mnts of t!lis natur!: -w2sy carried out aZ C:licapo. The end result xzs that in 
Jme of 19h2 1 '1Lmiltiplic2tion constantl' siightly grcatcr t!ian 1.0 x2.s 
observc~ at Chicago, thus indicatin:, for the first tire in history, that 
a self-sxstaiiling Chain reaction ~12s 
then 6ec2rne om 

scientilic;Lly possible. Ths ~I-0’3lCl 
02 0kb.inii-q adco,cate O;Jafititi,ZS 0l' Sufficiently p2rt? ;rzitec-rials 

to construct 2 cnit r!hich Tjoulc! bz lz-;;e em&-~ to bzcom cozy~lete>J szli- 
s~.xtai~inf. Secw.b~zr 2, 19b2 rzarked the c!ztc tkt the first self-sustaining 
pile, CT-l, (Chicago Piie, nluker one), first '3ec;zn oceration in the i:'r-st 
Stands of St;52 Field on '&e ?Jr,iversiky of (%iceSo czqxs . On this date 
atomic ener;-y of?iciall;r came of a,~:?. (Sul;seqcently CP-1 was zored to the 
Argonne site a& given -the desig:mtion CP-2. It is s+,ill in operation anti is 
continuicg to play a vital role in reactor development.) 

Ti:s Clir,tan 2x? Sz.nforc! Reactors - . T];e c:,:is-ccnce of tb!e CF-2 ye;;c :,a?, 
an e:<ccr<T. “’ .L 1” jets‘+if 
I&y & 

, Inad possi5le the ap;;rc:;:-irite 2x:x:-imnnts neCes::q- $3 
focn!iktions of reactor theory ;I:$. rc3it3r t2cG,olo~~,r. “it" t2.e 

experz.ence gr; ined from c,-2 2s bac:c‘gyJu:?d, L.?c - ‘~tall~~~~ical L&r&l-y :,-; 

ChiCa; began almost sizxltaneously t!:c dccl;y. Of tke production piles 2.t 
I-iar.C2rd ar,c! %:!I;- s;r.~~it~c;r pile at Clinton Lx;s:-;,>rLzs y..;>.ich -:fhs t,o scr\rc 22 
2 tr2ir,lns f-c~lit,jr for t!le Hanford reLcto:y ;:):3;'~;:~~::.~21 ,s 16:f;il 2s kc -,l-c,d--? 
t.":e Zirst fcyr g;‘;1xs of nlstc:lica JJitctQr r*';:-:i.3(-! fcr cy-t2F.?.lcal 2nd +)&C~~ 
st-+icc- 7. I.- -. ,.ie ~5;-;":lite-:nol;l~r~~ted, air-c301yi ~5~1~ :+5 ,;linsorA ~,.;as c =1,, c + :'uc -L .>d ~ *-cl Lr - 
L,. 
JJ ,;:,z &r'y.t ims::,;;:qJ ;;rr: the basis 0s c!.Lz+;-A-.:; ~:.;TJc-!;i)'II;I zl; cnicax-3, p.nc: the 

nile xns or,cr;l 5.2;: ' :-.r 
"3 C!iicato ~?i?SO~l~~Vl t~.-:::.-'t~~'-~~~~ t,C th-,c: Glints:: Lc:C .3,.-:i- 

tories 2-t Cb& ;;:<.r&;c . y b, c ;, 1 i' tallUr~$Czl L,L,..C;:.r-.-:;;,",: Lt C:iica, 'j .;;;?s rp.,,j~r.:;~~l:,~c 
for ali the rc :;kcrch 2nd dc'J~l()?ini*fit, T(TQJ'!':, <(j.' J',;i :J L of +4i?i: 'LjSSiC 2:. 'i(. ;azlq;J-e, 
studies, 2:id ior ::.UC]-i of tj?e )J-s-iC I~~S.G;I;. jnL;y::;-;i_;,ey ~y,s~:L.\?~pet to --l-c: 
CoP~truction ." d .L ci ' t?*e ~~rgchlte-~oScrztcd, wtir-~ L.G071-_d plutoniw1 pr,7C:lc~lo~ 
piles at H~~r'ort i constr*dcted and su.ast=;rl:er,tiy fi‘)Gl" -iLtie-: :.- . * by the du"ont Co!..gxy. 
?:?Cse pile:; x-2 ctill in l'ull production 235, tG,?ltkCi~ Tiit,!? the tiJ:O tiSSi'?- 
tially si+lji- Z-l?2Cf,GI+S xhich vere s~‘~seque:~tl~~ constructed by the Ccr.ral 

Electric Csn.p,?r!y at '-ianford, have produced gmater than 99% of the iLTatio;?*s 

?iutonium suqly. 

I .___,-1L_-. -’ 
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,3 The Fir::?; TiC.-avy ";;;tc;* j'il c (Cy-3) 
I :1~:1 li iics :Z:, :;:;..ry lor luri,;r‘--' 

In order to obtain experincntal 
s Luci1es a,;r*kir,c-r:t to reac+or. thCJor:j r r ( " b i2 

!:-.:,‘1 C’;ll’ SC1 i‘::c(:, 
3.. ,.<.i C"‘ :. 

3:::i to .il;v-esticati: -th!; tschr.olo;iccll festurcs of a hc;avy- 
I !.,il,, YhC\ iir:j’; )icJ::I\rlf t',aii~--r~,odcrat~d 

:.::;1 CC:-L:;tl'i?c: \:;I 
ZPC! COO~C~ 11ile (Cr'-3) .c!;::j d?siLmed 

,".. 1::I s T.,.: 7 , 
Cci,!pli:t~~~l:y 'd,y Chicsjjc !:~2r:;snnt2?’ 2t ?,iic i;r;:onnr; :; i. t ( ' _ irl lC/illl, 

~&IL, 
of 

-~,iiic!i i:l i-icclf ;'i;ls a rcac-i;()r cr;;jcri:r,iqt :':2:; 
nuCli72.r o:;ic:ri::;cnts bi?ti:recn 1944 2nd 1750. 

- > used :'or thcusmds 
In 

cn ~i:lc~~rip~ r';; La 
addition basic reactor 

i? v i,s- i2 I- <) 0'2 -1; - ; cli:-!& on :kAti characteris tics 
I:1 19j'O thZ Ratural UTaniun; fuc', :'~as rc-ilaced with 

of a heavy :r!atcr pile. 
I >nrichcd urahiw to 

higher neutron ilu;;?s and the pile (cp-~~) is once mrc in o;jcrat;on 
Five 

- . 

Till:: ~~~;-r:I-i_!le::t;;i 3 !-eLyjr:r r<,z~&,oy ---- -e-v -jn-jt&yj th< nmc-.-,-. 
In 19115 - 

i LL."d-cl: 
(C?-1:) l ,  1946 the Laboratory 

desip CZ 
an;: dcvziopzzn; 3~. 

the y?x"""; .7? 
..o:k: which ultimately led to the 

,JL_ 
dcmxlstrate t1- 9 -- 

I.I.LZr,tal Sreeder Reactor, 
.it, rezsibility of producing 

t'nc first reactor desig2cd to 
mcrc fissi 

COllSllmd 1n 
onable arterial than is 

tht3 chain reaction. This reactor is designed to operate 15 the 
fast neutron regio:l in distinction to all other existing and conteqlated 
reactors Cth the exception of the small Los Alamos :'ast reactor. 
ir.por$ant 2nd novel 

One other 

coolan t. T;lis 
feature is the use of liquid sodiE?-potassiur;l alloy as the 

reactor has been built at Argonne z-~d installed by ~gonze 
persorzcl at the Arco Reactor Test it;-tie:?. it has recently been brought to 
criticality and should be iz o?cr&tion vqr s:hortly by Argonne as 
e:,:-3ri r 3 

a r.zact;r 
-L-A..,c~t to icvestigate the potentialities oZ breeding and of the use of 

liquid-:netal pile COOiar,tS. The aCtU21 d~r~.onStr~~tio2 01 b-eediqr ~~al5 be 
the - most iz?ortant evmt of iOn range siznificancc in 

AL; 

prosrazz since the first self-sustainize ci:a.ln 
the Nationfs reactor 

Stag- Xel5. 
reaction i7as dennonstrated in, 

The experience gained F'- .,A liquid metals still be of gr?at iqer- 
tance to the reactor power pro,Taa si‘lce AA 
consideraticn for the future c&t 

s3vera.l of tle poxer reactors l-z-K&r 
?c.^L. ezplzte 

2 I_ cc; LLL"3 1,-..:-;~c~, 
the use 0c.Y liquid zeta1 coolants 

;:zs first suggested am3 investigated by 
> 

-1 
Z:etallurgical Laborato,-y 

p~rSon~n1 in 1922 ar,d later reduced to full engineering practice by L+ 
original krg;ome 

,.1e 
LaSoratory group. 

pc >J<yL..-; : CL- zezct();- 
12 iyrc, 5 t:-:? L;~;orai;oy;,r 

(Shinboard Tk?:17,:;1 F<ea.cr,or, --arl< I, II, end TIT). 
? jy~~c~yc:; 242 &-"~~~~v.]:~~~t 

;-as asiced to ;isz-~;;;z t1-l:: ypc,;o:~sibie~i~y r'o;- ';k,c 
b2SiC 

,,s-,',rer L'czc-'- 0‘" 
laading to the cor1cc;3tual ckci:'m of a orotot;Te 

: - "l- L'3y s-~7~y-.~*irse 2s" . 
"Tci 1 ;;,23-,-;--. ;,rL-,cn';L; 

.-r.,. - -I ,. ,, \_ .I. r ,,LT**-,'131s,, p;r; ;,~-;,"l.~;',>yil yle.i-t,rsy, c'; i“(< i? 
j17\T\T' 7,. -; --- --? 

-. -... zn cl,: ci - -: -- .1 ',L\,.! ';a t,j;e ;>o‘,,.ty (it; -,-.:t>-x -: r 
s7~:j~;.3~;9,-~ Lic;i) !x.!y 7.2v: prcb1X.s _ 

1 -. .\A_) -kj; c zsace ressrictic;s Ir. c 
__I- : -,. is., d i. In C;r&:r 7 0 -7.2 3t * d .rLu 

ogzratir,; ch~r>ct,~y~~sics desired, it !l;c 
the verf st:5.ngcr,t 

cG:y,le+puJ 1-.-~‘r ;)y.? sf I~el dcr;e& -:;;Tc+ 

Sxz necessary to develo; a 
.^U . 1 c,-psists 

2llGy. T‘ilC ~~eV~iOp.~e.~t ~~rOr!~ c=t tile 
of a zirconiu.7.-clati u~anilzz 

3cactor, :.:sA: I, 
5;:3orz.tcry has lzd to the 

which is now 
s:lli~‘cIoa.rd TtiLzr.?.al 

Station by the 
-;nder COl;s+vi-y,j~+ui(~ri at t:la J&rco I;.~s~~;o- Test 

7.-estingho.Ase Tlcctric C.sr;)oi*ztior?. 
been a cooperative Project in which 

This specific rcicto,- has 
the LaSoTatory has had the responsibiiitJr 



fp:- ?;!I<: ~\~cc:;:;L?I-~ rcseai*ch and devel o:~..?o:n~, I;IC:T:~ of the en:.;.incerin;; ctu4i;fs, 
c.. .\L A---) ?!I> cc:icq3tuc;l x;ci ~:r;iii.~irxry &sl ;.:I. !','~:;tLr.i:h'iu~-;e has hLid tl iC i*C!:;T~5,3- 
t;i?;ilj :lrr 1‘~:. i;j:c (j&;i l& (jpi;i qn -:, , illi: ticavy cn:inkazring, and ihc copciructicn .v 
2ii:: o;~c:r~ll.i<::l cf till: rc~Y.cto;-, 

:.t ;>:li' ::ri!;cn', ii::L! the Labor::to~y is proceed-in{; -:~ith the i5ve:ticzSon 
of the ad;iitisnc;l problms fawd in the ;.lzr!c II rozctor, the first rtikctor 
s~ccific~l' .^A - Y iTli~::TdCd fO- * an Op~iyLti_ni~ Vcs;;el I_ A. Ti-1~ Lator;ltory -g<ll carry 
o-dt any nzccsscry research 2nd dcvclo~x31t a?.Ci l:Lill al?2lyZe the r~?SUltS Of 
T.iar>: I Opr2T.;ti on i;l terms of I.Iar!c II rcqulre~nts. kt the sane ti.m the 
Uborztmy is devoting 2s much effort as i-t cc5 s;mrc to the investigation 
of r ;_;i;.icallv iaprovcc? rdac-tor cksigi?S for light and heavy water sobile power 
rea32 tars, one i'oaturc of ?shich my involve the use of thorim as fertile 
mteri:.i, 

‘_rkz .'r.'i,.zri.als Tk:Stiriy> rtl2ZCtor. In 131:8 the Laboratory was also a&cd 
to COO;:t!ra;,13 T;!ith Ihi, CA Ridge Kational Laboratory in the design of the 
";!ater-als Tcstins Reactor, a hi& neutron flux reactor intmded to save 
as a zzciiit- - '.r for tosting reactor r,!=lterials and co::ponerAs. T‘ne T,t'oo;-ay,cr>r 
has be.22 rzsnonsible for the dosign of t'hti reflector, s:'iield, expcri::en.\al 
r'&cil~+;i~s L 9 2nd associated operating ;)lmts. This dcsip .,wrk has been 
con.~~lezcd axi turned over to Blarr-Knox v,+ich 
en&ez-in~ design md to the Bechtel Corzpmy 

is resp2nsiSle for the clctdied 
*:hich is responsitl? for the 

ccnstruction of t.he reactor. The re&ctor is noq: under construction at the 
Arc0 T?cactor Test Station v!iiere it will subsequently be operated by the 
Fhillips Petroleuz Co~pangr. 

Researcl? 2eacc,or (p-5) . In 19b9 the 'Laboratory began the desig of a 
research reactor for its permanent site as a re5lace!zont for t'ne oriiinL1 
gra?j:?ite pi1 e (CP-2) and the heavy water reacto; (CP-3') at the Pales P;Tk 
si e. t This reactor is to provide a high flli;r md a '_zge experirr,ental vc>ti;e 
at 2 10-t; r,o:*rE!r level . This reactor 1::il~ usi: $35 slloyl;d V<rify'l a:liaic;il;l 0;" 
zircmim as the fuel and will use hca\y ,::ztcr a.5 moderator, cooiarJt, ark 
reflector . The conceptual design and the C:YT+ .,,noerins development are 
essentially cor;llete, and the de'taiiad dtss:lp has beguys Since tijis is s(&l:,r an e:l:r,eri yL8znLbalA f~.c-~l-i-~-fl AA th i c 
T,y~ora"or;,- ?& LI> 7--LCor :r<ll be cogstructed 'O-J .tj-le 

skould be in operation -:;i,Qin th?-2 co.xing yaar. &zml",i~~ t:le -~~~~Or;;~~~~v j ‘ncis boon asked by the Cor;-.iss<cn to invsstigate the appiicatiGAy 
Of tjlis t;;;:s Of re&ct,Or to thz pyod.ictioc of ini~L:ator materials ay-5 p,reli;;,- 
Rtrjr A,,,; LiGdA‘T a?n - aczlysis _ * is j-7 cab7 y.;lder -b-ac'; . . - :.:zzy 0: the features of t:his ty,--;e 
Of l*eaCr;or 'i;o-ld n2!<2 it ideal fcjr tili:; y;?x- Y . 

,,G’uC e 

JT~u+uyo:-l iroiiiJcer Fb,e::c+ vors :cr--6’ La:6 iz 
cor.cent.dal <5e:si .'? oi 
b;Lsis' of L.IA ;i rc;icr,or fo- F _ ,!i~t,oaiu:!i 2-k 

19L9 the! Laboratory be2z-i the =L-'* 
t:-itim production. Or, th-e 

t‘hcsc prelininary investi;atio:ls, on 'cho Lsboxato-f~ 
75th h;-avj* Y:etcz roacL,o:-s, 

7's experience 
and on the Lz‘oo:-zt~ry~c record of successful 

cooperation -5ith industry, the Laboratsrl7 ~,7as z~lced to cooperate y!Lth the 
&Font Company in the &.esiLm of t'ne ?Tutron ?roduccr Reactors (CPA) L-OX- 

-.._.--.--- . ..---- 



p1”cJr:i;L’;! ::xl tritiu!:; r)?wriuction. Thf.: I,,~bo~~~~tory has its cu;t<>:l;>ry role cf 
r,r,?-,-i:'.i;;;; :?1-c?12i?:)-' -ll,: “y c'icr. .; i i;;: .zi:l nii;l i;aip~ L-i:.;~J~ltsl cinii -t,h~~o;~i~l;icsl c.ur,~r,rt 
:1$&7(~(J < ;,.r i>-,; . . 

A .' ., $,l:;2p7A$, L. -7 v-1. 1 L...:,..l-!:i .**.:-, I C',‘ !,7 '<;-;,:! L l, il.l,l yc.s- ,cn,~i'~j.~i-iy for t;Tc +tziii;d <_1\ i d 
Cleslg!: 2n.I ~ol?~';~~uct~i.o;i r,:- !ilC r ~33ctCL‘:; 2 L Lav;Ln?.2l l(lricr . TheL;c rczctfirs 
-,yi.iL tip 
& c;.; 

t,1:2 'Ir::t k;-avJ- ~~.,.t,,1*-:.-:!,r:,--r..-~,. ,I :::;,i cGiol;:d l'c:,ci,o:-L; :Ln this couyj=,rj' 
I,Tl>,l "Ai fOl* Dl~GtG3iK:l iiT. i tL~.i.t?lU:ii pF;i;Ecl;~or! arii: . 21-c' h:;c~:l on t,he conccz- 

tmi $<sii‘xG i;,e:ur, by t.hc laho;*cltory ir, l!Iky. To dstc the L~a~ooratory hai 
CXTic?d oilI !T:ZC~ of t!?c: e:.:;jz::1-i!::cntal arid d:x.reiop,x":?t :srork r,e~:ded for t'nf: 
specific dc5i.p of thcsc reactors. 

0th:~ Sxcl..iic %xcS;or Studies. In addition to 21:: above sr;;;ciilc 
reciCtO;-X 1;hic!1 hav2 &-bhci* ‘ocen co 
the i;>-;-e ;o;-‘y j1as 

rLstrlJci;e& 01' .'~U~i!;G:"i':C:(; for CG~-,Str~ctio~L, 
carried out inany o-thcr d~Vcio~7prit ;;ro~~:;":::;n 011 rcsctors. 

Tile first en$3eering study of a gas-cooltid , Era-i:l!ite-noder~ted ?rodcction 

,E: ~:ere .r.zdc d,ring the early days of the 
Laboratory. Considexble devciopxnt pork ~:zs done ori 3 quasi-honogeneous 
pile (the slurry pile) in 19k3-19kl! and the first detsiied investigation 
of a ?m':er pile usin<? bcrylliLq oxide as the moderntor and grqhite iTgreg- 
nated :.rlth iLranim as the fuel was czrriad out In 19ti5 and 19k6. D 

The 
Lcc‘coratory has done and is continuir,z d!?vclopment I": ark on a n2tur21 uraziuc 
reac'tor fOT ccntrsl 
be~ir-ining 2 

sk.tion.poxr ?ro&ction and at tl:e Fresc.rlt tixe is 
&2x-eio~mnt ?ro,raz and feasibili-k2r stxdy on a crzssL;"i" 

heavy 
2. raE2, yatcr-y;oder 

(CP-7) -zhich 
at& snd cooled, slutonim- anti triti,m-prkucing 2eacto- 

xill also ylcld useful >mer, 

Ber;.er&i Reactor 3evelop3ent. T11roagl-i these specific ;3ile cievelo~m~t 
propax, ad t;?roLgh the mre generzi reactor- y~ograzs, $e Lg21orztc~rv 3~s 
Xade a xjor contribution to the gcxrcll fit:l;! of rz2ctor techfi~l2~~~ u&z 
:+I i c h 2.11 l-;hctor viorli in -Q:is cou~-tqy is 'case?. 
bE:t~CiXi ficlV2 'zcm 

T.Teq7 significa-t coz<ri- 
az?e to reactor LhcCTy, to ,rL?t:;ods 

to the use and inter?retatiop. of e:rpo-z:n$<:ll 
of reactor ciIiz.&1.ti~;2s, 

;IJ.d ~~p~-y>~;.-er _ - netrods T e;q3e5m2r.ts, $2 
oi reactor coI?trol and 03 hea; ,pe:~oval, TVO the clevei on;?lent of aTsro- 

@ate neta - _ 
Ilw$cal teci?niques for tke 732~~ xxus12z1 zatcrials needed _ _ 

fCT 
reactors, ard, in fxt, to virtully every- 
Kent. 

factor involved in reactor devzlop- 

_ .“-.-.--.-- 
-_-.--.-- ---- 



27 . . iI@-- \-’ ’ IZitcrial:; Devdopncnt 

Despite the demonstration of t11c s cjpntf;fic feasibility of a : .;-lf-scs- 
t:!i:lin~ citaili rC,7,C~i311, the entire ;‘t~c~ctcir ;,ro[;rcl;n ~-xj-~ld .".cv? beer, irnpozsible 
\‘; it, !:JLlC t!iC dLYL~c-lJpr,2nt .Tl;i prOC:lrCE?11t 31 Sillt~bZLc 3dCTi;lli; for th? vsriox 
:c2.CtJ3r- c2:2i:3:ixi*uS. One of t!lc r:,zS'G :;cricyJc cc\lr::cc; of neutron lox is their 
sll22r;;ticn 12 tix- vari ous D-jlc ' '.I' tt,c fTlC7, j-172 :?&{>d~.-J--or 
(1:; $:L2:rnc,l n,L..cJ;ron r&.,a;~s) , ~p.~?;~~~;:,y cr3 r;lr?ti;riA.s, etc. 

hltl;bu,J tile cit:;ixit urzniun, 
t>irZ CO OILZlt , 

eit~,cr ri~tui~al or cPsiched, P~2.i tne c:+rojxiate 
ncc~e~l- c::z~',c Lcriatics ,'ol- t,ie f?721, evxy SllOrL must Se taken to elizk.kt,e 
forei 7, VI- lx:)-lri';ic:s, 
tisns. ,Tk 33.x 

csgcclally tliose J-,s\:inE, hi.Lk, neztrOn absoq,tion crozs--see- 
LppYOp~lAte L, ~'bStXlCCt2 for I?l3i~el~~ltOrS 2JX thOL;e Of 13~: St,G.XiC 

r:ei&t, :)ic;l L;c$Gtcr'iy,g 

This 
cross-section and lo;J neukron z'ilZ3rijtion cross-5ectlon. 

.Ltllq$21JJ i;m.:its ti;u C:lO,:C 0; 2 r20Li~rctOr to i lG2.V~J 

liun 
i'iz+u Cr , beryil il;r:, beryl- 

s:<i& t-,2, j xl-Xium c 3bic.2, or cari;On probably in tile i'OXl Of i;r+hite, The 
probler t>cn -ixJco;~zs; one 0: a.>.L$i-llrig la-ge quant ltics of lxOderator aaterial 
p.irilied to a extent never before encount.ered ir: i:-:tiusxisl usage. The 
StlXCtll1~LI. ei2.:2n2s aP=i tlie coolxts azain arc: esswtially lil~itcd to materials 
having lo,. abcoqAion cross-sectionS, azd a,ain the problem may become one of 
purification, 

One of the XOSt vita1 accom~lishx:!ts Gf 
'0-3 - 

the iaboraiory hzc certainly 
La its cxt-i-3&ion to tLe TiAtcTiaiS ;!ro&;ram. It has pioneered in invsssi- 

gztinj t!;C XXlCX 2nd physical ;3roj;eT bies of various ap::rogriate :zterials, 
it nas tieveloned methcds of slxiPicati.02 zd ~&nods 02 Zebricstion 2nd it 
has ken instrzzent2l in seeir,g ti;a', t&Se meti~ocis are a?plicd to indussrial 
production and ti1at prcduction rcqk.rem-Lts are mt . In addition, it has 
si:onsort?d nzwrous develonzsnt prograxls by private industry in order to enccrirage 
the zpp,ll2ation of industrial knOTivi-hG7T 
of the 

to the various natwials problex. 5oze 
302 si~2iPic;nt acco+qlisk~ents of the kboratoryls xaterials r;rogxn 

are r.otcd in the fo11oning paragraphs, 

Tj-;:pl-p, i’it the 'i2cgixir.g of 
l-Jr~ni,~y -aij 

the 2mject the probiern of procurkzent 91‘7x6 
U.. I. 5 ?ri.?Z rZS;;O?IS; 'bility of the L~t3rcitory anti i2.c esta'r;liskq~nt i;T 

the first urarjlx2 prodilction facilii;j.es ‘.'I. L 5 zccor.rj+ished m&l- ;+oj 2.17; direc- 
tion. I -G I,'Zi. 2 c&-s&, recdlf, o< i;he Lz.~-~*a'~G~-yl s e$forts that ti-le first u;qi~z 
;>lJ*1-~~'i c cti;ion 2JIocess i'; ,s ; r, CT 711 ._ ,-. --_UY~_ACG 3L tlld ..,fii- -nc;crodL Chenical Zc~.xr,y, In 
t:::s c$;:::~~c~ior, %he sa:,oy;1;OpJ D'3fl'3Zr"(?Z in t:;c &\reloF~.~qt of m*,+ .51 jr;c;;",i- J dLCU 
qzs ior Lranic.T* ';'pe i,&&& ;Ts c~-l.~& al& >Lnoct ii> 0; t ix 7:or:< cr 
t-'j;: &e7J~lo:>,~..$~;'~ of +prc;jr~~i;~ y$&&i'L~r~TJ~~~ ti:crr!1c&les TOY the TabTiC zi%ior-: 31 
'jyt;>i'lf-iti !- .,~--,!:t~jc;- 3: ~;rti7l(Fn~, cL;-;$iqij, zIlj:2 co‘ 7 ; ~-.a~~ w2li~:3 1zet2.l ;.el*e firs; 
(!!..'r -,r. \-,r, -" L-J-2 _,L. ::t -;:-.> l,~'CJ~*;LJ~3ry ;:nCi 'i:iJ ~:)L'Gl'-;.:"LT/ rjif~ic:~l-~ ;);,a'01 pl* of &~rL+oy,inc7 *-La 2-n ,'.I,\<$ ;;. Lt: CUc;,&ll?. --Qi' ‘L:;c <_> - ~~~~;i~lA~~;?~~~ :':As .L'I r.;-L inv cs;ti, c-i;ec: 2nd soi-gGij at tpee 

-I ,, s:L;Gl~. . '*>-';I i) La,.., L;!'.:t2iJ ~'i2L~~~>Tc>L 39 t!-Jc: ~ie~~)~~'~mj~s 0; l~lq,??~s~~J.?, ll;sLs led A a ap, 
c:.:c'I".:;L c ~ >Ci i;iz cL?,*(;i,,t ior: 02 tl;2 c;A:Cp;Ti q 1 ' . 

. ., -1-v '; 'I'<‘, 
I / troy.bicso2.i1e r~dici;-jo:jljr3~;;t,;~ --_ L-- 

~~i-0s-L.. 1 A, .J" o‘;, d,.,Jl;;l & E>;lf<) rd, &.7-j rr .ie uh.xis of xinii2izing t!lis effect hzve 
i; c ,z :; s:;y,<"t<d 2.d t-s+@. ,T ~::2. ~jbcr3t3rTJr nt;;! kd;3S tile :jrine r 
for rcco:y-~.~r];iini; ti:sz f':ei eOe,:;e!;t;;: fqr 

es:>onsib5ilty 
tile Ycutron ~roduccr Zkzctors. The fabri- 

cation tcc!:nic~2es selacted in cocpcr;<ion -~:ith the duP0nt Coqany ~?as first 
sujger;t.cd tit the Laborcltory severai years aLo as one rr:?ic:1 should mini-nlse ihe 
grovth pmblm. 
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I:1 corlni 2 tion uith i;i:c uranium studies it is intcrcstinc; to note an ez- 
Cc'll?~t 2. cxz;2 12 0 f t i:c3 V21yJe Of contincc! 'basic reScarc1-i Lild deVclOp::,C.rit. on 
+-i;e ‘p.:.‘; ~- . iL.L.L.2 31 f ::;-,< ri::.: :lt& l’,Orlc ascociatcd :-,itll a cc-~~jlet~l;l &Pi ei’kri”, yo;rz.i, 
;::I LOi-, c:~:zrl;l:!, ,<1 ;&:‘<),cd:ss ;;,,.; r;lJ&;;l,csted 23 a inems of rtcovcring .lra.r,i!lr.: i'rr,a 
AC;;: i1'2,::: i; i XI l 2liiZ :Jl’oil:Js, b;L~“d on LabGratorji patents, ZJ  at ,;rci;cni being 

;iv Cl> ;\li‘1,1::3 c,-m: 1 L;i,r::tisn a3 cnc mciliod of all vi.ting th2' t2 'u a IL'zion~s critical 
wsn iy.:,l ,“Cl’J :...I.i Cl’idL ~l‘O5iSil. 

Q-p:,:?it jl D In 19!2 tne Laboratory r:SS~.l...Cd tl,c direct re5!;onsi'biiity for 
se&q ti1at; ;;:c:;Jzte f&Jiti<s y;el*e ';L de 
1 xge (i';l&qtii;iL;S 

zbr;iisble for the production of very 
of pcrifiod gi‘a!jiiitc for tj-!c J!a:-;pJ,1.(-j r&.ctcrs. In acE!ition 

to tiZ,ijnsive i~l~orator~y~ rcscarch on i;l:e !>1'0 t;l,cn l;%e d 2 krttory COO~ltX2ted ';:ith 
the ?~~.ZtiOlld. CZF~OX corLi,any 2nd 'the S;ii:r Grai::ut e Co:.qjLny in devising rieans 
for ia;r-c,vi;lc tile purity and increasing: tk knsity of their prochrct. T;he 
Laboratory also developed methods for analyzing grai3hite for e;ctre:.lely small 
traces of irrqurities, and davelopcd tile functional tests which 'measure the 
total zount of neutron absorbing iqgurities. 
success2ul 2nd an acequate 

The entire pro,grz~ ~iaz.5 e:minently 
production of amazingly pure graphite for Eanlord 

and fiLtJre reactors ?:as assured. 

Tke iaborztcry has been tl.3 IL Oilly Or;;Z?ii;Z-Ll. "on a:hich !;as zaintainod a 
continued p.mL;r2:2 on the investigstion cl" the nucisar, piiysical, 2IlCi chmiical 
~xs$q-~ies ci" t:raqhit,e. One resuit of -C,his srocrarn has becn tllie su;;gestion of 
various T?GX of -nTL-rlitizing the dekterio~~s effects of piie radistior, on the 
ph;;s ic 21 grDl;e;--G.es of grqhite. 
at zzqfoyd i;it:: 

Certairi of these techniques have been ar,>lied 
significant success, The first experiments on tiic uSe of 

graphite contzining uranium oxitie or carbide 2s r= fuel elemat rsre car:*ied 
out by tl;e ua'coratory. The recentj.y ?a< .cyted high ten?erature fluorination ' 
process for the purification of gra2iiite wa5 
La'boratory in 19;13y 

also firs-i; suggested bTy tk 

T-T 2 ;z,>- 7”’ ; z2 t ~ ; r , P- cs&,j.n~~ed interec+ in -&,f: -;;ljro &stion 0: rieavjr -;;;tk;r h2.s 
‘&3cn ;,,a; y+ - : -._I “r;-I? zc e IL ‘;;a~ tilsz $irect r~~;k,~ <jf Llie L~b~rat~ryt - T .L 

:, reCor~.:L-l:I?tlon 
t!l;Lt c~-“cpy 01 - tile i-,e,v;l .,-&er pro;>;c-;Lon LiciIities 1;c~-e nairA’Lai:lec d’ter 
gaper. 2 i.;lc ‘Gc,::n cj:cscn T0.r tile ~,Cs~-yL7;~r Li: t:;i: npgford piles z.,*,cj LLi;,~-~ -L3r;?- - i_i;L., 
c_o:-y :xL; co::-;i.:::.zE~y ;=ciii~c~2d tt,2 case 1'0r tLc- lh12av-~ ':.ater reactor. *:cxlocs - 
Of ;~~ir;t:;in~rj L ii.2 cvy ;-;a$ er I;l;rity and af p;-;7Jcp,tirig cfficuliti+.h d:~c to 

. rajl~;ioyl-+ck; -;,,ssitior, l,jve bse11 uqd$A1- cc'-- ..uinuc2d study zt the ia‘corztory xit'n, 
i;l"ie ir~Ll.q. y;c-;ky c2-3 reactor. 

_. !; ,z (‘ . ! -I ; 1 - 
LA_ . ..I., 

,-,: ,x.-.,:-,. c.lSo been instrumen',S ir. ;.a<:~- 
twin i:ic;f,YICi ,J:‘i: ,.:s 

-AC L2kOLeA,CJlAJ7 i1,l.S ,J~, I ~..b:.:. 
.,:'Ljon Of bt:1J:13.i3.~r,! :.:.ti I..~;*,,*j.7:i!lr.~ o>:i trje in tills coc:!+;r;r. x-t 

!I<.S ;..><,ll:jt)I‘L:ti I’. .;k!;:r.zi: :!:!(j ti.;di;l .l;j’!.t.l;l, I ,:;‘,A’.t*:l.,.; L,itil -I;lie v;;l-io!:t; ::!~c!!i;!l;Clli’i;l’S 
ii:-10 :I:..; C'(lO1!k.*‘..l,.-~~i ..i I,!! t:it:I:: i!: I.,:.L: fl..\. : L: 'I.L ~11' ;:lCtliOdZ i'Ol' til:, J)i‘LjLZ‘,:Ct,13T? 
0 i L;!ll'i'iCiC-II;,L,r ;'!l&-I.: m:itcrl;:.i_ C<) ,,;,;(;i, i‘<, :.'>'I.' L't-ZCi!lir<IT!i!m!tS, 2nd ir, 51:; ,itY/CLOp- 
:nknt of ;l:ztl:Gc:s i'or the pro&ctio;; 0: :j~:~.y;i -;:;I: uxid:: .j!l;l;Jes. 'i“:l;? ',,;~~:;,y~io;.y 

its elf 112s ~:i.~~e~~rod in t’ne ZeVelcp.:i:n’; a1 ~2::~2il:~~-~i cal tecilniqL,zs lOI* t!Ie 
L 'abricstion of b:cr,ylliu.m metal. and ;~a; ::.3iir;c;i!:c:! ;L crntinuing pro'.rzr.l on t!lc 
Lnvcstigation of the properties of ber;Jliiurrl CC?C.ZIi.Zs. 

tion oi‘ 
'i'he possible ai;?licz- 

'~5~~ylliurn to futke reactors is uncl;;- co5iiinuing study. 



~- :,-~rii~ t. Zirconim hzs 
t!li? Jlj~y-f;rJ-T- 1 

been f~?ncl to kvc- cn ezccilcnt cc,~Sin*~tic:: of 
. . ..L c:lc;cclr pro~ertizs ncccs::zry for strui-txrnl :.r.d cl:.dT!Lni: t;:~r- 

pJSCS lr:. Ti;.c;;til'L; .-p.d it is ccrtzin t:::.t it 
.2!-ik ralc i!: 1- <:.lc'&)~- tr3cll!:olo!',i 

xiii nlaji ~7 incrcmin~ly izr;3rt- 
i LJJ cs:,c~iall\/ y,;hcl*e higher tc;,~cr~tci-cs " 2re in- 

VOlVXl. i'lli: I,~i:,?r;:toqr 11;s iiad 
LOi- s::ch arcs ,?nd 112~ 

a nqjor role in ti;e development of zirc x.ium 
beer. the first to USC 

I.t &\-&ooed t:~z 
sirconixn in nn actual rextor. 

4 first TfOia!<able process for 

-,-.riLLkl r t7"%-, -sp- 
the 2urific2tion of zirconic-, 

. *iyrul, to hdTiiu!n, 2nd it l;ss pi0 
n2t:llIlr~iccl i2bric:::ion tcci;niGui-5. 

rLdcrcd in the dkvelo?nezt of ag2ropriate 

c-!lt~y,:l<r> i1-t ",‘ 7..+ 
It is larg&y tkxm&h tile i;?txratory!s 

-LJ~ ix~t adequate q:mtities of zirconim s~:itaijle for reactor 

use ;I”2 p*o;c as-;i lable, 

j&L.,l-id : .ctti Cooiants. The Labonzi;o~*y V.:ZS + p,-T ,. po L. i-l" ~;l;tl;;-oi;i,clluc:-uota~~jiiL~, 
the first to irivestigate tke 

Xctiiis as reactor molar&,s. 
sodi;m, lithiJ3, bls3uth and cthzr liquid 

These numerous studies ied directly to the 
adoption of ~cdia~.-p~tassj.~ alloy as the coolant in the s;,gericentti Breeder 
Reactor and to the use of other liquid metals in several of the reactors pre- 
sently proposed or undl:r s',udy. 

p;e’i’i,c:-e i,, ... 
. . ..e 

nesai 
'The Laboratory carried o-Jt the first preparation of {Jlutzyiurn 

cnti 12Y_'3,-red tix first density, 
ca?ts 

ihardness and other physical f;ez5<ze- 
02 micro,-rm quantities of the metal.. 'The m&hods r,o~: used for zeta1 

production arc b&sed essei:ti.ally on the early research and development done 
at the hetciilurgicd Laboratory. 

.-. . _I_I .-.. I -- 
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Separation Froccsscs 

S5nce V.E ?rir?.ary purpose of khe rextor propm, at least uritil recently, 
!;I-..; '3~21: t;?c 1::roduction of piutonim, eqpally x..nortar;t w"v1h tk! e dev~lop2nt 1 01 2 11 i +" ,‘:: 1 [? ;^ <: ~cJ~oys is i;he tzslc of se;;~y~~iy~; nl:utcnlux from urxiim md the 
I;>- 711.1 -- ya&o,<,',i\re c 2i.Y fission prcducts. in zciditlcn it i;as nyo\red neci-cc7r7 --"UC- J to . . 
ClCl'i S 2 szy:-.r,;tion p?-ocesszs for the recovery of o-t’r.cr radioactive elexmts 
oi i!‘r.pxx~';Cc to the: atoxic c:-arf'y riro;ysm. The Laboratory has pioneered in 
the Ccvelop:xnt of ap:x-oprizte s&&ration processes an4 has been responsible 
for, or i:-.voIvzd in, the develo?mct of alrr.ost every process no17 in use. 

;":.-Llto?i~i?. -4 pri:zc: ---- rcs!>onsibriiiq Gf t:?c Laboratory '~:as the develop- 
' Kent 01 a pi~~;.~r.iu~, st~ygai;~~ll process ff~r u:sz xith the Oxford reactors. 

A,Jm~rlate s';-tidics begar, in 19iL2 rind alniost every conceivable type of 
proc,-is s ',':as investigated, inoP;ding specifically, prec:pitatiox?, solvent . , estraczio3, adsorption, volztillt:,-, and electrolytic sethods. Alt‘nough 
rr.OSt of' these processes were carried to the point ~.kere scientific and 
mslneerlng feasibility seemd probable, the decision ws mde to corc'=n- I v 
trcte 0~. a 2rccipitation process since there appeared to be less engineering 
risk in scalir;g up this process irorn thq C. experinents on rxicrogram quantities 
to the grax quantities irxrolved at E-;anfo~d, 

St the bc~imicg 01 19hj the so-called bisxuth phosphate process for 2 b.lC saparktiori, decontaxinatiori, concentration a& isolation of plctoniTm 
:vcs selected as the most pror?.sint: of th2 several nrecipitztion processes 
i p-ges'; -. UlcateA i, ..A. The La'oora-,ory I'I2. co,plL-~te~y responsible for the coRcc?tion, 
laboratory research, and laboratcrv and scai-r~orks devc1onxer.t of this I, 
proces'~ Tho :3roccss was subscquzntl-- i:lstall-A 
CC:?t?;'a:'; _ 

.f L.cr at Hanford '~YJ the du?or.t 
_- ixs proved exinmtiy satisfactory. To date it hr;s been usec5 for 

-,:r; C s,j:jarat~G!l &p 

sqply . 
.d isolation oi virtudly lOO$ of the Mationrs plutoniur;! 

p ~(7; -r,iy-;, dl-i.il.i- .j,, in I.944 the L&*ya+&y,r ,,‘j;lS rcsy3~rmsi1slAe r^or the coxentioz 
2 Y-L d ;1 -L 1 t'r, e T r.':J r, 7 :1 * _ ,,ory ad s!,~,:i~_].-sc~'~e -Ji].,l' 
&y,~<lJ!;:;~]~t ;n:j the dc~onstl-~tion of t;!^E J' 

y giant studies lendir‘g to the 
1 c>.sikiiitjr 03 "die ?.edos ~YGCESS. 

'im:qis so>\rcyt ;r-tractioyl G~-*C~SS 7::~:; ~,~l~ct;~ ~U-J tie cOi?JZiSSiG2 t0 ~-=,77 - - Li -tic2 the 'L L-y,..: ti-1 .?I- iJ..cS;::::lt2 ?rOcCss since it n0.t only recovers plutoni~~m ::3re ezfec- 
;-1.- .i L. i I iJ A,,7 Lx:, clso rec3vzr3 the L;;-cT~;!;~ ~::;1 s&st~n~iL~ly re:iuccs th e x2 s t e 
-.rjlL;.:: J . y1-c ;-;c.io.,: ~;-:rocc~ss is e:A:-jlc'c,& tto -0.2 in production use at Haford l+r y .; .~..-.: : &' ill__ 01' y>+; ycz;. . T$e <.,;:,~~~~sStr3t<~d ycasibilitjy Of ;!I-e Dc:do:< SrOCcsS 
2:. I C.I'-' \'Ly-y 3p.c(--&rjpE~ <:rJ'l!;r!-,& yi;-.r; ;)crf,&-r h:;1cc of 5~2 ~t,tc:;dsni; coztir.uocs 
L.il':~ Iii ,;:.: dd:-;.;: t, iO!l q~L;:.p3;:1:vY:i; :e,L-:-LY;-- .k;"IJIl dtizi:>itpl\T T-f.3 -x,r, .I - L,,.,rl;i.blc for ti1.2 -.Tic:e- < I:. . L,i,_ .-:Ic: c~:!31~::cr;! *LLOS oi' 
;z,lii < P. I 

,yLch ::r5,cG-.1::; 2:; fjy -,.r;-;yious oti;cl- ;\::,C sites for project 
_ i_l . . . . ..ir~.l.. :;::c:ciI;'ic; e;;r;:,!lcj 2s :~!:ic,: ~2~. '0~ cited 3~2 tjic 3 Purcs process for L:-l,z ,~y.-;;Jy,yv'+i River projoci; ;nii r.h,. 1'23z1 ;jroccss for the central cber.;ical 

>rcc2:;:;5.2~ pizi:t at the i:.rco &actor 'i'dst Stc;tion, 

m, i..l:3 possibility of a i'll:ori:(3 volatility process 7::;s first su<;-:,-ysted 
:,i; th.2 Yet,7llLygical L&o;*~Cory zlid .--*,>' :L 'L~~1:.?.:1.rx21-3' esxriamt21 -::or:c 7 ',.,.I s c a '" 5 2 c 
wit 5.L.. l9li 3 . il~cently 2 volstilc%y ;c:;lar:.-;.ioyLs pr*ocess ?,I;-& i cp; 
h;Ac,jc:-.:; for fluorirLntion xd fraction;!1 distiilntio? zs 

eqioys intir- 
I a pr33ns of s2paratir.g 

the con:>titu~nts has been under investigztlon at the Laboratory. This 

_“--.._ ___.-..---- 
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iTI\%- :,<.;:~:f:;.o;-, 0.f ;;r; i&-y f;%c>;ppwe 
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i-',.l'-;;bs (L-L c-;+Ic;l- ~~:.j,,c,or~z;) ~ 

to itt: ~;,;l~c&~oc <LO :r,:;c\-y (&?:?;,, m!,?>rL t:sn “,,G  
c-ccn'i~~A,ly, to its pz:sc:r,t *;iidzsp;rcz;! ap?>iczj~iop~ ";o r.~.sr,y ir,G.ar!7-- 
tio::s 

L ,c,by-,&. 
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(-j:2 ;i c  (J_.L,i- l-dG;i .- .+ I t;olvc---t. (y<tr,ci; iGA 
t:eeOi*i\zx -jrl-+it.;c;i i r, 2 i ',YcCT gr _I d 
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. . . ~y;T;M~~ pl 'c"&Z &ylycrmt 
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nrGccssin~ p-03lerr.s 
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.L.s ;!!I L::.Jcntiy$ zdjunci to the devel;;~n:c:n~ ~;roi;rs.w v-t-1 to the success 
Of 4":;~ sy -t-i ~ 1 I ; 2 t;\nic . . ..v I... C:S Cl‘Cy ~~IQ~~r3Kl, tl?E !.=lh;-;itoI-:] h:,s c c2;t i'lQL11y sponscrcd 
l'cs;c;lr~;; grL I i‘,:li;:s con~,j~;;:::$ v:izji its I;rdg*;~q~:jirc rcsrjo.c;i'&-jlitics. .r)cvcJ. Gp- I 
rJc:ii .> :3 1.1,. cmnot really iLourish unless attention can be paid to the corr~s- 
pXC?X.;> ;*;'=j<;iTZ t1 . . ;;ra~rcss in the q,gropriktt2 i'ii~IL&~ .iit various ;G-~z:ses in the 
Lz.:3xr.itory's history, this resi:arch v;or!c i-xs wei: directed tov;ard very specific 
~rot;:~2:::,‘:atic cools, 35 for cs!npie, duri:;i; the i 3L v.'ar. .J;t; st:-icr tk,;es it 
hi.s been possible to carry 05t so!ne r"c3cxc11 in VJj1ic.h. no such restrlc Ion i':as t 
necessary, ti:c only ccnstrzint bein,, th:.t t;.c rzL;cxch should be ifi 5-12 general 
fields i;ert.ixnt to t113 2tO:~lIi.C eIlcri;Tf i3r2;r-Ch?o 'I'ile Mtxratory's very many 
direct contrib.Ations to the ato:nic enerL;y pl'Gti'Z:i 2132 due in large pa-it to the 
co:kinu,d vitality of the Lzboratory's research program. 

:_. 
A complezc record of the rssecrch accomplis,imentS of the Laboratory yTou3.d 

be iir;sos;;ibg long for this presentation. InsLezds a xzber of representative 
cxcmples of the type of research done or of hi~hli~ht.5 of results obtained 
xill siqly be noted Mthout any partic~llar regard is to order or as to corn- 
plete covcrake of the program. This representative list follo~~s. * 

Study o f t!ie Fission Process, -'The La'cxrAory 1'12s made ,xany co,ntributions 
to the eiucitixion of tile fission process. It hcs investigated the energ-- 
spectrum of fission neutrons, investigated &lay& neutrons from fission, 
established t,hc existence of spontaneous fission, znd determined the pcxer and 
product yieId lxx- fission. The Laboratory xdz the first accurate measurements 
or' the fission yields in U*35, ~$39~ and b T723J and i;as c]-j~r~cter~z,~d, for +,lhe i'irst i-: L-Q ~r..,,many of t% nuclides produced in t!-!e slow neutron fission of Ui2j. 
'i'his includes r,i;z &zdGerrAiriatiog of decay ~~ky~l-~s.;;, genetic rclations?;ip, hki"- 
lives 3 and tass assi&nncnts of the isotopes produced in fission, and tke nx- 
surercent or' SG;:I~ of the absorption CTOSS-SZC;~C~S~ The Laboratory alsc Ned- 
for:;led .,>J& 0: tile ol-;ginal p.e~s:L~re:;!c.Ats 0," ';!;e fllr:daxnt31 reactor ca-zt~:~ts, 
2s for e;<a::i;;e, 
ncutxr, cap‘,~rz 

tile nlcr.;3cr of n~utyons3~..::1~3L;~-~'! 
'~0 fission t‘ojy 1;23j, Q? 3 

;per lission ad the ra.tio af 
u&-J3 J xd other fissiona:Ae isc$o;;es. 

Cii th5 b,L;ic; 0 2. ' eqzri~rental 1'1or"- 1L of this r:c.L~-e no-<, czly have significant con- 
trii;ui;ions . t~-e 'lL* c:. -e_L)zL!? rn~L:e to =ile theorjr of til.2 fi.ISiG2 i;l'OCC;S itself, but also 

_ :Lrd",.m:.:;t u of Lb.3 cl-lain reac';iop, ilal: be:;fl si : I?; ?' ,,..A,lcantly improved in 
tcrr.s o_" rn~lybic-1 srecisiofi, 

‘1“. -->i. . ._ -! ?L’ LA - _ , ” 3 oj; ‘:::i::, ;:t,Lon;; Cl1 ; 12’; cyjs::ls * 
;' i .,e <- i; 

------~---~---.- _--__. 
y;;e iahor;ltory carri<d out f-i-2 

&..A i;.:,,s-"Li;I:,II. ;cL,, i:i;cl.ipe?*i;aJ ;:;v& ,~;,;17;~0?,~ 0'1 t:le effects of fast Z-lYJ- 
KNOTTS jr~ fis:;L:;r: L-zcoils 011 +!e properties G.f ~;,~iids such 2s grzp:lits, 
Qr&YJill:::, b;cr.;-l:lilJ..,. o:,:ldc ;l>d "+.,lny Gt)-+er :,::~-~~$c.& o C~J.riTnt theories 2s to 
tl,e r?.ec>LLnis;;: 0: 1-ati~';ior, f.-Jay+,,cre i-n Lr;'j>it;c ;.C to a large extent t.",e -pe- 
,c-dt; of the Lz~;or~-~ory's research. ,Si;&-& i;-n,~.c>- iy. I gl’apilite ‘.135 first gIr2- 
dieted, eqerincnklly verified and its poz~i~~lc: co:Isequencas studied at t':-:c 
Laboratory. 'The research on uranium,es-cc ialiy on the dimensional instzblXty 

_xI__Ic_--. 
_l.“ll .- .- 



of tll-ani:;T and it:: alloys, has contributed considerably to the elucidation 
oi tne lneclzmisz a.nd to ti;e dcvelopmezt of GALLS of ninimizi~~g t?~e gro:.th 
o'~~crV~d ,:ncl;i- p,;ii; irradiation, 

/ 

T;le first iravcsJ~i[~tion 0; i;hc e;“fcct,s of pile rzdiation, on the c&01+ 
pojltion of ::atitc:* ~;as r,xlde at the Laboratory 2nd cl:Yi-efit tl;EOPy as 'CO the 

1 
~lGcllanls:~s involved sten directly from this rosearch, 

Ci-2 -,l.stry al' the I:leqents. 
2nd dry c;:~;:::is+y--~ 

An exhaustive investigction of the solution 
5 01 pl.?toshas bcm in prcgrzss 

With tke fi.i-St :.:Lcrogrms produced 
at the Laboratory bccinning 

by cyclotron irr;ldiation in i9ii3. This pro- 
grar? has rczsui?-S,cd in the fircf; preparation and x-ray characterization of most 
oi t!le kccy.x; p7:;tcniuc compounds, the determination of the vclencc states of 
pl~ltoniun 3: sohtior,, the discovery and isolation oi microgram quantities of 
naturally occurring plutonium in uranium residues, and many.other accorr.plis?+ 
merits. In fact, the T:ork at the Laboratory is, to a large extent, reqonsi- 
ble for ",lio present stable of knowledge of the chemistry of plutonium. 

Similar studies have been made on neptunium, actinium, and protactinium. ! 
The Laboratory :':a~ responsible for the isolation of t:he first relatively large 
amounts of tiiese elcaents in a pure i-0 LX 2nd again I:as !xen almost solely 
res?onsibic for the study of their chemistry. In cow.ection niti: sejzarations 
studies tke Laboratory discovered and first isolated anericiu~ 
eie::er,"s 

and curing, 
95 and $5, and made some preliminary studies of their chemistry. i 

lIls0 in connecticn xitil the separations and fission product studies, the I I >. LaLoxtory has made xany contributions to tile krox!ledgz of the che:nistry of + 
tile rare earths. t 

One of the ~a,re recent and most spectacular acco.;.:sLir;h.-r,ents has beer; a 
thorough investigcttion of tile lo:-: te5'~t'raturre physical 2ropertias oi‘ l-ieX-xr.3 f 
inciuding its first liqxfaction, The preparation of tritiu!! compounds Firi d 
their properties nave been investigated. 

The atonic spectra of many of t!-li: hec?Jy clcr;.eP.ts arid of other elements 
Oi interest t0 tile atonic energ program 
!Ressurex.e~t c . ” Gi the &3niC. Ssectra 0: 

eoiecular spectra of Tzs FT'** PQM9 '.7cre 5ade at the Laboratory, -'Y, 

>J~l'Gu~~~:~A F:qix,r,jit; S (t --mp The fiy+s;t stu&cs 01 tj;e ~~&~~~-;icr, ,-p-g >-c;;--cC,ion sf . . nel~i;:‘()~ls \,'e;-t3 :,;c',c 3-c tile La)??-- i .-,. ,: 
-D-l- c-;;.s 0 f 

AL;,OZJ~ Zci KCY'i 2'~;3i'OLChC.; t‘:SL',: .-rrLd tO the ,3"0- 
r; .L :;t r<3 -7‘ ~ckiriz2tion, ~i;,~o;~ei+ica~ ;;-: (.i if:.::;,.rl'i;3,.lt21 t; ;l;di(Ys cf -;-r:z 

p,+z&, -or, " . s;.s:'.lp.~ da:;n process S!ld 0 f rLc;:;ci'3;1 ~i;-,-,jc;';i;*~;-,;s ?.xLF2 .cj-Lg T.~-;Y, 'zi>e 
V-0 I - lJ ‘ertl CL: 0: (;ss cr.tially ;:;nocnerg-tiz nc.&r& 'ug;g?:s i;;;\'i) 'cc: ;-, s';udidd . 
:t?J;jius of :,:-,i; ‘ * y-)‘,W);: 21-e ,yez(je i;;cssibl2 
oi' t!l!-: first velocii;y 

‘"y ?;i;i;- d;vclop!M~nt at the Labor,zJ<cry 
sciera 

tecj-L-&ues 
btor ex?lofin; revoiving si?;?tter and time-of-i'lizht 

1 k?d tI?C CO!iStrUCtiGC: of t!ic Tins-5 n,>:li;ron bcs~n cr~s~zl ~-+~~Trj.~;~,21 aze fif 
t!-ic factors rro~;'; 
1:s S 'Getin 

vital to tiic fi;;id of ne3ixori physics in r:i:ic!l t!le l,abcc*atory 
active has been the development oi appropriate techniques for zxi- 

suring neutron flaes, 
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I.lCt~ii11:;.~~i.c::l L:Rr; C: :;zJ;ic Stndic:f e lf2ilJT s~gilj.ccL~~t neLnlluqicaj- and '----‘:-- mt.-, -_ -- 
ccri2i.ilc st.n~ii.~~s ll:,v-s OCill !3:Le at the i,aL'oratoi-~'~ , ' r Uct,d11.& lnvbttl, ~~2ticJr.s 
0: tilt: ~JiQXi CT.: ~jrG!lC!I%itiS Of \r.3KiOUt; Cc~~XTiC!;, X!c3t?lL, :11-d T.&al 2llri;jS 2ind 

’ 4‘ Oi. il.2 p1;’ LkCC . ,; <  .- J:‘ i)ilc r2di2tiorx on ti.;:i.r p~s;~~tic;:; !li,:Vc: bczn c:.rrir,d out. 
i. :i :' ;: 1 .I- ,ie,,l'Li..-A. i ,c <ir;t s-)~-l--,- l Lb ,I o;,cc;3icaily i;li:'... ,;r,;.-i:lun :~:;L.T ~~rodccu! ;-t t!if: 
i .>:,- . r . . I LLL\)l ;.LA.L‘;.'" .,ItJ :invt:3i;ii;z.,i;~c;:l o[ tllc ciit:dn:;ic;:-,211. iti* I- ii--!, 'ii.ity Of Ul-i-Zi-lYi LiYId 
t ! ..z tI!c;-: ,.i L (?I’<. lii:J t?Ciiil.L<:Llc iul’ si;tdyir, J idli.2 ~lilCJ!lIJ’:!.di?iii :. CL-C l‘irzt Csrrle2d 
<,’ 3 7. ^ L I.” ._v i.;<: L,:::\>1.5tOry. =‘bc DilAL;e i’i3i;:.LiU:IS 1TI l’c’T~il l?:K~ Lino. urr;r:iua jzloys ;;r_-re 
;‘i;.,t 1ZV..LL.!. :... :i;:d l-t L!li: ; :~ediiur~~yLca.L La'63raLory, Tile ;r,rsch;niz,m of corrosion 
I'G,. _ ;::21>,’ elf t i;i: c?loi:Gltt ;,er tlrient to 1;hz atonic e:icrpy p:q0drG3 have been in- 
ved;t;ij&-zd z-,d mx3ns of !ilini::ii~in;-; ~;ki-~ corrasl~n have Lcen reco~~cndcd on the 
basis pi? il~e'se studicsc 

i\;\,lClc: ::r :’ A yG;\;‘;^tics nf C?!;i!cl- i:J!c:!: ~II’;.;. Ir. zduj.tior: to tile igvestic&ion 
-- -----. 

of the n~clc;!r i;yope;r,ick, cjf~s;l,&~F~f~~r;l; lo:1 prauct nucli::es the Lakorz- 
toi-y his i:,aiKtSizCd a brood I:rogram on the invzz%l~&ion of the nxleclr proner- 
ties ol Oti;Z- mclides cithcr of specific intcrwt to t:;s> atomic enerr pro-gram, 
0% &se of fJpy-> ,Ll interest to the devclopwnt of nuclerlr science. Th;is has 
in clcdcd the ZzttSUrci3ZXt of innumerable neutron cross-sections for various 
nuclcx" processes on various ele,rnents znS isotopes. Physic al, ratiochexical, 
an:! I?.LSS ssec'~rogr2phic techr,iq~les have bccz c~~loyed in suc5 :~e2s'~~r,r;.‘ -rts. 
PC%ilZFS Oile Gf the most iq3ortar,t rcsul-is of .t;lis protran 3~s been the deveiop- 
;r,ept cl ';"e -,i: . kd,-e oscillator technique f@i- cross;- sectix nezsurewxks. The . . 
‘&,.&ics Teve hen of great irqor+ kzncc to specific rector problcn?s and, a; 
the s;1x tine, have furnished the basic data fro> ::kAch ":na;;ic nwher" relation- 
ships hsve bxn derived. 

'ihe i;aif-iivcs, decay sc!x~?.es, genetic relzkionchips, and nncizar zoE2-k 3 
or" rxny rzdiozctive spzcies hzve also bcin dc->crtined, The fi;-st cnreycl y.~~- 
sl11-~;3c~qi;-, ;;I t, i:c t l-it i&x ha-lf-iifc xd p?rila;~s the r;.ost 3CC;lr'ate detemiratlon 
of t::c C-ti nzif-life -;;e:~,; wade at the icboratory, Ti;e invcstizaticn oI the 
*"clear Y,,-J ~~-2 i-c-' - -- a_- :- 2" -id 0.f tlie oeavy c?icentS icd to the C!iSCOV~Yy Oi thie i;fi ..+ 1 
ciisi::t~;r~tlc: sixies. Ti?;;c lirst l-Lces7>:e:n2:its of tile nuclear xo~2x"ls or' trltiizz 
and i!a', rnc! 'i::e zest aacurste deterninz~icn of we dmteron :ixment v:era rr.2de 
at t';e L~'~~ratjry, 

i!>,;-~~?~..~~~.$ -:f,i (J]J,, 
t i) c t iiir,~~~~T 

~,~~.~y of the &v@J~~~~~~;; in t!;z i’i/d of radiation de- 
vLy:,:l o;:;;ed (jn s:c.L’ 1.;cy:<: 02 r;k,c Lai)3,r>.;()r‘r; ‘,a rilyl:; &:vt:lq;:;l,y:-~ oi CrJT.- 

??,Cti, 1’L: -:_c-d, ~~c~~~ya+~e ins*,;-dr:c”.ts iol- i:cz2e1;]> ,-,jyAi7;o>-iyl~ iic.5 .~~L<a-j 2 _r?rize cc:'- 
(-2,.x, 8-T 7' _ : c ; -:.,, .- 1 -_- .s_ _I__- _>L.. d~dL GL0l-y siclc. l+y2, , Ie?,T J ~c~~Au~-~l~,~kbioris b,,r .3 :; “ .,T‘ 7.9;: !;x t;,a 
;c7,.r;L c 1, __ :--t (_ II‘ (j,:r~G/.~il-, I &\TiC $2.; ;‘o- &ii _ i^iJ ::,?,yi::-1 1,:s c, jr, c lJ:& e-S .-; (_ for .L;<y.:J'c t PC 
(: CT,.? c: i i; ' .Y .' :' .:.<. . " 2- : ‘-‘i;,c,L‘-; ion;sl c-;;ll?tcrc;, ,;L;,:ir: ;;‘&se -~7.1;:~p.y~, '2,3,2,r! cs,:l; E-1-2 
fGia r.i;': ..,:'i:r. :. :,-:,~:A~-L\~~l., &;c. I!.,2 ' .- : -,.. _, L ,*-r 1 -,. ,. . 

,>rlu"*..123-> .b1^3 res!:Gn:;- !;ie co- t;!,;; (ji?.','lr~:)- 
r,x:;t ~2:' i.l;t; I?-'i;:, !I$ C3 L ::i:rc.i;!i ;::.2.:;i G..‘ r,Iit' ‘;L ijr;,tit;i:; I'uc;rl tiic3cil.:).n~; Cr and 
i(jr ji::i:,l:j i :-!:.i'ir.:~.': rit,;, I- dc:vt~l_~.,:~ ,..(I !;s in ,;,:I'. (if:.1 c’i 01’ I;.icr‘ocl!c:i.!i:,tr.~~. IL iias 
SlSO j;iO.~‘~til’~ci i:l t iii: ULJVc:La$!j’:.(J:ii; ’ i) 1 i'i!!::~ i (: c d::\.:-0i i:c,ai!~rx;!it incl~~c~G.n:; s!iiCid- 
in& devica, mfiipulators, xd orjticd xnd ~1ccti-onic vi67ir,ij; L;yStc.ys, 

r 
_.,--.__ -.- -- -- 
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Fx,Sz;;. its inception the Laboratory !~s maintained a strong biolo~ic::l and 
17.; die 'i :. l>-*o, L. IA .,r;1~1 inti'gatcci i2ith its r‘izs~;;:rc!l 2nd developncnt Y;orl: 0." ali p:~ascs 
o< --,. . ..Lkri\ ‘,:y f;-!cr, ,-ye 'ri;iS pj;js tile firs;i; i:.:bor:.taory 52-1 Y:hich tti3 ;;ro'~lr3 of 
!x:1:.3;'i?~ l'i)i' T.,j117 coritrol oi radioactive hsz;~rcil; and for tile pr~v~::t.ion of 
r~l~ii,;tS.O~l i'lL~l,~:ji:i'C h: d to be :TrC'i, on a ia:-gc sc:11c. The ca;^iy :‘:foIk jr, me iA3ra- 
t2r-.- :1,:2 .xci; +"i~ , 20 >::it 11 tile SubScqi:;cnt ~UCCCL;J: of the atomic cner~y tusincx 
fro?! thLc stal Z;:oirlt of iniiustrial llC3ltil. 

sp,;jLfic~l-y ‘ci:e Lz'ccratory dwoio?ed TOA, Of the FrCSCTlt ::;c;ti;OtiS Oi? detW- 

mining l*arii53ctIvU elc72cnts in hxx~ cxcrzte a?d made an exhaustive study of 
t]le (..I .:I-, pls * ,I.C._.: in the bloc d 3x? skin that follow,< irr:Aiation of ti-e body. T he 
fi:.-;: r?nc:!, II? 1;lost rcsx&s, cx1iy coclni;~etc stl:Cics of tile deposLtion in tne body 
02 ~~1’!1;G~~iilFl~ and cf radioactive strontium, bxium, lanthanu~n, cerium, and 
3 rttI‘1u::1 :\eri: c,x!c at t!le Laboratory x,d tttz principle of :net2il displacement 
frc:?. 'acne -.:a5 established by demonstrating thct zirconium will displace pl?ltonium 
fr3cl the &eicton. . . The tolerance levels for plutonium, tritium, carbon IL: and 
other activities were established on.the basis of the Laboratory's investiga- 
tions. 

Xxy investigations have been carried out cn the factors Involved ~TI radia- 
tion sickness 2nd cilm.ical xeans of protecting against radiation sickness xere -7. rlrst dczonstratcd in this Laboratory. 

Ti:z t Yoxicities of other ncn-radioactIve elements pertinent to the atomic 
enerz !?r:)ga!n have been investigated, As an example, such studies have led 
to a thcrzgeutic agent against beryllium poisoning, 

:.:any oti-er related basic and axplied stxSes have been czrried out. Ls 
030 S>,S cifiC eX&?,ple, tile artifidziblocd plas~~a, dextran 
fro:_ . =‘Ld.‘“~ ;i’ol’.n ILrn 2 !\-: .,?f - c;l-bon-l4 ~t::igsp~ere. 
‘i:L-L ,‘. v.tiic~: it 1:;~s possible %,s prove in z7 E:i!jerizC9t of me :.:edr; cLrazi33 -;rLt 
t:TAs s!ibstit'>te -.;a~ rxtabelizeti ~~n~~l&ely by the bcdy, 

-5~: rec;-2irzd years of clinicai investigation. 
2 prool' 1.':; :-2c il ;':s,J 16 Love 

0% r-i:" 1;; Q 1 G iis a result it -bt,a3 pJcssi‘c;ie 
to ;;i'CpAt?-j to ir!-- ':diate production ol 
Co~A~~cil aolvcxts Corporation 

this vltzlly needed s~~;%stonce by i;he 
?!hi.ch broqht the problem to the attention of 

the L2boratory for its assistance. 
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