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Tor many years previcus 1 the ver, funisuental eiudies in macleas
chenletry, mclear phyeics and related mubdjects had besm oonducted in
the Usited States, espseially in vniverylty laberstories, hile Ahip
regsardh had progrensed far suouzh ta senvines scisntishe Shal atomis
snery might be nals svailalle for practical uee, ssd that am avemil
baml might mp-uni-. tha financisl 218 vee inadeqnale, deing cenfined

larpely Lo thet which the universitiss ecould afferd over and above their -
nowmal teaching and reseaich mdgeds, Iurtheraore, the seversl resesareh |

PEOETHAE vere Rod correlated and so, nod enly did they frequeatly over-
lap, mA ressarch in impartmé fislds, which vas srgeatly nested ia
ordar %o sivance the maljesi, was extirely neglected,

AV the onttreak of the ‘urepean phase of the var, scee ald, threugh
. the Natiemal Dsfenve Resssrch Coancll, wap ziven 4o several anivereity
greupn 19 stimlate research in the develepment of means for releasing
atenie enercy. Hovever, 1% waq nst untll Deaember of 1941 thas it was
deaidad that he sudjeet wrranted en all oul offart oa the pard of the
nafica, ‘he ah;i.n.htnnm of shis lnteasified offord was plased in ihe
hands of he Office of Sclemdifis Hessarch smd Develepment. Hajor pro-
ZTany wears sel Up al three osntewst  “eluadia University, the University
of “alifornia ond the University of Chiosge,

Ths prograng o8 Coluabip ond Califeornia were chiafly concernsd with
ths sepsratian of wranive233 from uraniue-3%8, -ha progras st Chicage
had thres prinsipal objestivest (1) studiay of mualssr proparties and

1.1

. T NOLLDAS



Ahs possidility of estadblishing & self-guetaining sbain reastian, (2) the
developnant of 5 dazin selense reguivel for the developmunt of pn ateein
Sasd and (8) ¢he possibilisy of the mamfastsrs sf pluteaiws Wy means f
maolear chain Peactisng, 4s a result of the demsnstzation of a galf-
Feasting atemic susrgy pils at Shionge #n Deomber 3, 1943, the dfvectien
dhmmtﬂm-.nulhom-otrw&!um
and Development, by the Mawkatisa Ristriot of the Muginesr Oerps ¢f the
United Stabes Arvg,c Saher, Jarge meals Aastallatimns ware bulis 44
" Qo Ridge; Raatard snd Lo lamsa, muwmumﬁ
mum:mmmm“” L
mmumwnmmmaupmmnm |
'tmme |

 The Iews Sigte Uellage Praject water the Noahatten Hatriot, wwally
mmuuthnumm Muﬁmmu;m _
Labarstery A0 Who Fiatemtm Project. 14 vas oridumt Wat Shers s & 5
mmmammnmmnmu
Ll ";'muummnmm nu--
plared p-mm- 2 Malping 3o ownly Shle Yotly mstad

: ximuuwumawmnm-ld%
wdmmumummmwmuuqm
un-m-m hmmmmmmcmumtm
um-mnvumnmmmummm §
.rmmm- mmmmnm-mmm' |
satlined o Anss and & BeADed w7 sttt was develepel. Thase predimms
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~BBGURS S EIVFORMNT O~
were then turned ever $0 special sroups sl smubasgusntly set Wp at other
installations for furiher study,

Thers was alse ihe prodien of ebiaining vital rav naterials,
Fraqueatly, dhess matirials vers not mads ky indnsiry, o the knewn
iatzatrisl prevesses ware fasdeguate for the memfacture ¢f these materiale
in sufficdamt @uantities st the regirsd parity, e Anes Project was
eninently susosssful in doveleping precerses and mgplying maxy of these
maberialse, Amdhmmwwwalmw
hlﬂam;rm-. mmm-hmm
el mevd hutyy, At o\ber wites of the Neshattak Mlstries, Sroqmesily
mmm-htmmumm-mm
mmmmmdnmu-mmd
hmmﬂdhmm&ﬂlm Vhile the Wulk of ¢hia sarvies
war 10 tho sther nenbers of the Plutenium Prejost, stusileretls material
was 8180 sent 40 Vhe Low Ademes and T-13 Prifents.

The Anes Prejest alse €10 o smmelderadle smowt of ommsaliing wark
ﬂﬁwhmﬂﬁ-wmmm-ﬂw:-m
um:«-&m-—-mummu |

nmmuumdm;mn.t.mmmum
S3peTis ¢0 Gales dafinite plans for the progres 40 o smbered st Yhe
Ualversity of Ohisage, ur.my.w.hmun.n-tl.m
Se Chicags §0 Sisose the pesstMIINF of ootilng W snd divestisg the |
sheuiesl precras vhish wenld e neslied fe acesmpany $hs pregras in physios.
ltnlmlh\a-dlmnhmmuhlnhmﬂlm
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State Osllege in epdar t¢ toke sivantags of the facilitias and resssrch
peremasl alrsely working in thewe fields. Dr, Spedding than feimed the
otaff of thae University of Chigage, and srraxngwmet ¢ were asds for him o0
spend half of sach wesk eetting wo and directing the shemical Yesearsd
mam'mmm'ummtmmmmmw
Mtw)ﬂmmdmn&nMMthsmmm
ressarsh ot Iows State Cellage, mmmummmmm
dMM-LWdMIuﬂW-ﬂM& |
ummmm-umhuumwnw m |
mhm’l.m‘ ,

Bry Uy by Wiinela and B, 1, n.m:tu-.'_;_....;;} " ot o
lanm;-mm.:-mmmmuumumumnm
request of Br, fpedding. It was dsuldsd that the imes laderasery wemld
mmmummmmmmmm_
stadis fn the ehemistry &f other materlale whiech might have 40 Vo wedd
A3 oemastion vith G develipuant of stmie snergy machines. hm .'
Mmmwwmmmusmdmm
sheminte So heal fhe Wiimes pestiens, ummmm
mmﬁmmﬂlmommmmmﬂ.’
" gonesltanie, mwmdnwmm-iﬁlhuomﬂ
seiensifis asssolates asd siflled werkers, Ulsimately, at pask smpley-
memt, the Yolal mumber of projest persemasl exessled five husired,

The eriginal ewmiract, frem February ¢ July, 1943, vilh Sha Offise
of dalentific Nenearch aad Develepment, was for $30,000, The swosees of

the prejest vas mueh that the imes pregras war Fpidly spasisd, Vs
| 11,4 '
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thy QIRD comtrasis ware takem over by ths Machattan Distries, a prime

i ansin e -

reasaroh sealirasd vas sed up bHetwesn Iewa I%ade Collage and 3he
zmmmmm The majer ~:mumnmmaunﬂ'
mt—nm tils ssmiraad, ¥-7400 ege83, vhich sparated threwgh /
Oak Rtdges srncmmn.1m.mmmudmm.mmn i
nmmuu.m.m. However, Whe Pessarch, metal protuation and '
mﬂmemMutmu.m.ouﬁ, Mhﬂlmm g
afmuuMmm.mmmmmmm}
mmﬂmmmnu,-tm-unmtmmmi
bt»nm Them 10 4 ceneldared that the cheapesd prise pet pemnd
orumﬂm.wwmnmm-nmmwnmﬁ_
mwnmm.p-u. 19 16 obvicus that the nes senirmers
mmmmmum.mwnnm. o
mumummxmnumnummum-mm
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of the fallwwing acemmul,
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Ausng the large mmmber of prediems fasing the setallurgy creep ab
the tine of the Inltisjies of the yregram, ta Febwuary of 1343, \bere
vere twe alleinportaat problems sexnested vith Ahe profustion of wrmatus
mstal, Omt of ibess vaa Whe develupment of & madhod for the predmotien
af xrantem of high purity sad 1s largs sncusts {n & hard Vinep the othar
W'MMmtdamfulnélauhmimdm |
M ﬁthﬁpﬂum udluw:bndlﬂw.tmuuﬁuhl.,r



protesiive shatinge for vrwnimm, alloy aysbems and the prepsrstiem of
apselal sespaunds of uranbue alse reseived sarly stuly. later, eash
predless as the devslepusnt of pressssas far \he profosties of pure |
Sherion eo large seala, the profuetien of eariwn sad sther wars sarth
matals, Ahs peetuction of beryilive metal mad (ks e¥udy of alley eywtmss
wmmammmmnwuumm
e arittenl matal ibiage mosessdtutat Sieh Fosmite hm
,Amdhamramﬂ !qmmmm
}mhnmm-mmmwmmﬂm
-m-.mm.ummnm hm. ine,

L é“a :

"mnmmwwummsm. A
esreful snalysis of pash predlem, n Sherough inpesiien of S speri~
mmﬁrd.mhhﬂuurmhtdnﬂh.muw
mdmumtm-mmdmwm
tmaMMhﬁmdmuhw
WWM.I".M.mﬁ-ﬂhMMW
m-md%mmmnm By swrly decust, 1943,
nmmmmhumjmw,m-m.w.mut
prosens that was sagaile of resly supension Ante la¥se oeals profastion,
we 2100 Seveliped 15 Shese Labersiaries. |
Uping e Iown Ssate Sellage metheds, small stals produstion of
setal snd sssiing inte Sesired shepes for sperinsmtel plis tesiing st
sther pites wars bagun &t Jnss Llate i the stamer of D45, Prefastim
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lagreased repidly and an O3FD gub-sentract with the University of Chicage
for sstting wp a pllet plamh b produce wranivs Wy ths Ames prosess ws
Crauted 4o the sallege in Dotsder, 1942, While thw pillet plant was Weing
set wp, the physlanal chemishry ladaratery sontimed ¢ SWurn sut metal

for the Plutealus Projesh, I November, 1942, » Mamhattan Bistriot
Gemtrach, wader Hallssn Sguare Arsa, V-T405 engu?, vas alev macoilated
with the gellages Tor pilot plant profuctien of wranium far he Plutenius
Prejeot, m-mmmmmmmm
1mmmmmmmmmmm
';-me.uu.umwmmwm ‘

‘Funerous represeniatives fram the Turwm of Standands, Nassndmaedts

B T t-#m haslagy, Nostinghouse dompany, 4 Pont do Bemture - L o

Gaenlcal Osepany, Nallinckreds Chemlesl Gompany, Klestse-Netallurgiosl
Cerpuration, Rattelle Ressarch Feundstion, Los Alanos sl sther prejest
3aderatoriss wars shovs smplets details of the wranion netal preesss as
arTind st ab Iown fhate Calluge, Fumerens visits and reparts kept thase
gma-ahmmmnmdmmm-. doversh |
“_mmummmw.mmmmm'f
-'Mv.mﬂmuuwmm In adliflen, heshers of the .
mm-:mnmmmm-unmmm
Mhtmulwhm:rm.ummumc.-lu
uunmwmummgummmunna-m
high guality of wrantmm metal belng prodused at Amss. The suall peals
prefustiss of metal in the physienl shamistry Jaboratery furnished sheud
‘w_mdumrwuonluﬂ-mhmﬂniﬂlmhﬁ
ptin". vhish wvas gperated st Shiease exrly iz Deomsber, 1942,



The pllet plant an the gatipws at Iswa State Oollege was sot uyp i2
s remolialed sus-9tary wooldsa Watldine which was raferred 4o Roslly as #he
Frysioal Chanistry Anmex, -mt-muhm-wm’hf
dovelopment and preductien matil the mere slaborste plants being set wp
.tmt.wummtmmmmmmmr
uhlmtunm..
wtlm.mmummnmmm
mmm-tm:mmmmaml.m.wml*
mmm uwmm-mmmﬂ
iwmmm.mummmum-u.ﬁ-
mthtmmmdghaum,munhnna
mdw-rmm
mmmm-mwnw:m;nmmw
@astien of wrantun metel was Vased on ihe ehamiesl reluviten of She totre-
finoriss by onlelem medal, mmmwmmmm
ﬁﬁnmdaﬂ“ﬂd—mﬂﬁ-mwm-;“n
atrastorpdised Lo Wak, & fuse vize Wuried tn She dhares was |
m%muﬂmumm.mﬁuw
s entire sharge, mmmmmﬂd—mum
solien state, The sere &dsass ursaiwm meta), vhish sellested at the Wohiem
€ the band, was allowed G0 sslidify anZ esel o Yeum bemparsiurs smd was
thew remeved for sarilag. Mnummmlwmnpquu'
ermaihls with the preper amonst, hestiag The shsrge in & vasusz %o mald
the eharge and slleving ¥he 1iquid metal te flov fram the gruelble into
& graphlie meld of praper shape,
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Hetallic calciom was used garly in the precess fer tha prodmotisn of
wrantum, alshoush saperizents in the Ames laboratories had shown fhat
natallio nagneaiws osild Se exployed as a reluctant under spscial Mtﬁu.
The relative sase with vhich cslotwe funodions, and tha wrgent demand fer
sraniun metal nt‘ that tims, m £0 practieally ssssnticl t0 eperate it
salciws until $ims wes avallable for working oxt ths omdiitisns neossenyy
for Vbe more ssuplionted magnesiwm prooess. Maghesinn sffersd the fellew-
Ing mejor atvantages sver esdedunt - (1) A% was yesiily swalladle umzi"g

‘waliaitet guantities a6 roucirel 37 the prajents (1) 44 vas svdlode fa -
Ereater prity Shen the esletw; '(5) appreriuately Sue-balf s wuch meg-
nu-uumumum-m-mundm (@ mmt
a agrseiun vas aaly ADORS 41x 340 ent Shet W wn ol m o aldben,
Tha uln nﬂm of magnesivm, as esmpared with calelum, was tbe Fast
that the heat of the reastien BeSween sagnesiun and wranien Setrafluorids
4 the precess 1s Aot sieae adequats §0 fuse $hs profusts end ssuse o
separatien of the uraniwe Wotal frem the slag; the hea$ prafusel with
mmumumnwm-numum . |
e mter, then, %0 sapley magneet ds mm.-mmw
"uuummhmuuumm. o the thargs et #o Bs
heated befers the reastion vae initiateld, Iavestirations -umm for
_inVrelusing the heat aleng thess lines, ssparately and i embingtiem,
weTe nads Before It was finally desided te use euly & predheating furnace
for the meznssina presoss. A munber of nev predlems ware intreduwsed ia
using she prehesting aethed vith naguesium, Nead-liner maderials and
methods of fabricatisn of Liners wers ths first %o raceive atbention, e
nagnesiun-prodused metal alsc Latvednosd mevw )ubiul tn Abe sasting -

process, Rowever, s gradual shenge from salelun fo magnesium was lﬁium



) uam.uu,mmmmwnmmu‘mum.
mwwummum;ma. 2943, vithoud mw-
Mlunummmnmmmchmumnm'if
mmuﬁm-mm»m-m. . - |
- Adaee whas of e Whres iminstrisl oty & mmmmh
wumhmhm-’mhummm
bummmmmnmmm'“y

foveis al-m m-mm-mm R
anmivumm.mmmu-m
uwmmwwunm-ﬂm |
Ge 1ren wil of ihs Pesstion boud, Burly saavele fur Joltupesiing voe
uhn—u.htmmmmmu. -mﬁ-m
Seatrels, She Bers permasent yroperly grouad and éhretmpletel el
macdsels vare fatreduset bede e aperation, mmn

J ; 1110




foraipnc the lirer were not too satisfactary, because of the fast that
A somsercial materials useatle, frem $hs stanipeint of mizersl sentem-
tnatisar and availaVility, usislly sontelust small misusts of water,
mmnwmumum.mmmam.ummu“u
saterial svallsble, Althech sems batches f this 1ine gave mm:m
' goud mnt-, othar Vatehes gave deeideAly peer remlts. Avbempie M
wruanmmnmmmmnrmmmm
Mlv vhish was poesible dm: Mae ware not msoessful, Therators,
plnsmmmhut -—uuunuuuuwumg
mmumma&tmm-ﬂ.wmwm.ﬂ
| nmmuxymmmmmumtmummumn
;mmummwv&uu-uu. $hdemubertal swlt %o -
mmwmzrmmhtmhmmummm
uummmummﬁummmn. #ines equipment vas
mua-mmmw&;wmunmmmm«m
slestrieally fused dclmmitic o 4% vor doaidet dnat this plent wemld
Fursten s atertel fur She prpiest. mmsdmnmmum
Mmtumun-m mmmhmmulh__
muted Dest «f 124 Wik Derned mumm\g«uumww
Produem, nummum\nh.n-nmuu.mmm
umtcmmmwmm-nm.ﬁ.m-
of the alestrisally fused Selemitic esids vars supplisd Yy the Nashatien

,ll“!ﬂ.
Ous dscided inprevensnt wsrked sat lesally 1n the mesatine, vhish
-ppu-n 0 all rafractery liser ..mm.. alssirioslly fosed Golemitic

that would Pesct with wmber ln the I.hﬂr. Fer s xample, ﬂulr



m&-utnhih’cl.h&ﬁuuumt«ﬂ.&w-mmmt” ‘
Eive gasecus Rydraim insteet of water vaper, Tham the hesh fe Meated,
-tn'wihllurmlﬂﬁlhﬁnmﬂmwm
the vislds, m-mm'wmum-nmnn,
mmuuvmmumwmrmzmlm
mmm-mumm.ammnm hmtylml.
, m‘mmwmm-mmmmmw
»amuum mmwnmm
Bl 41 100 Anee Blaxs wes spgeatinately e sad enedult afliie |
m ast bvelepment wark: o aostal preseuses fur visgln -n-i
.um-tuv-; Sage |
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4 spereiivns oF axiebing She Srasben 12005 Sake Meds bl T
nachistng She Bare dnte "elage®, to be wsed dx the varfeus pliss, umm?:'

uuamu-nwmtmdmm amxp .
Ve Feoevery of Whese SuRAEe ves Seveleped of Amse late An 943,
umw.pm-mmnmmq-mumum
e paiage, Cren Ll Neshetien Prejest aites, fade oiod sewst astel
Amm W.mm-mmvhw
unw:. .
nm-wmo.mmmmm-mu :
Wiz whare She bughy tursisge were pullad spart. Ts larger plocss of
wsaaiue sstel, large foreign Bhjeste, i Wuraings of foraign motals, vere
vrameved ot thie peint Wy bend, The furaings wire tham passed Ve 3
segnatie ssparater to Yemeve "Gramp" iren and sther magmetic fmpuritiss

lfere dolivery 0 a sutter, ¥hs turninge frem Nanford wers, in genaral,
i1,12

L e Y LR PR T IR R PR

o

- R
g : 1 Aot 20



n‘lhﬁnﬂulnﬂﬂmulmmmhtmhuwd
the projects sal sarly prefustion shops ware 6fiea hihly sentamizated
vith nm. sach no Sren, hrass, stalsless atesl, slsmbzm, Miﬂh.
.tg.umammwnmmmwmm
tham o the emtter, ' -
1mmmmut.um.ma.m-awmmb |
spoatel i forelpn mattar was Jhiceld eut Yy hand, MMMW B
| m.mmummmmu-uh
imets 7 four and & purter fades fa tossber, mm N
'mumuuwm.mwmmm-lmmw
4uu4m humm-n-umtummuim

| mmmumumnmmwm MWM
pounis of sraniun WALl Were restvered by Vhis precess and thijped enb for
Wmmmuphu.mummmmﬂ-.m. |
hm. M. m-wm-muMltMI)ﬂ
‘umwnwn-mmmmum-t-n
ve variatims fren e reguler Sove Shate m«n,m u*ﬁé;
Gasing pure wrantvs satal, which shev sone prenise of rekusing eeat o
m“,- *mmmmmuwmwmwuﬁnm{
were Veing verked ous ab Amen late In the war perfel. Ons of these
variatiens eemsisted af eagting the welten metal direstly frem the yednotien
bemb 1210 & neld of prepar shuge §0 give & Millet for axtrusion. This was
11,18
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dosigned 48 eliuinate the remelting and saating of metal, as erdimar~
11y done by the regular Swo-step process, Censideradle improvement La
quality asd seundness of the metal had deen atiained, as comparad
te sarly metal pﬂiud 37 the ene-siep pressss, vhen the wverk was
dissentinusd, hiscause of lack of materiales and funds. At that stage
in She davelepmant of the precess the netal wan 'uult-;-l a8 olightly
inferisr ts the mtal W the Fagular Swve-alep precess. hrtm in-
4-pnmu wers ,.li“h u; were M s ere et realissd
hum H mhunut of the rossareh m- nhu mh lnee a¢
e s, | S
The sther variatieon whiek efferel ssnsideradls preaise m th! ’
Lb- ARG of metad da Shp form of #eds vAleh epuld be -m-d Uresdly
| ' 'llm' for use in pllea. Imetend sf sasting ingote 4} imebhes in
Glanetor fur extrusion Lute rede as ia ths reguler precess, She sass-
. ings were mefe in 30 inch leagth Wy 1}-inch dimmster steel selds, Hine
of Ghase rode wers sast at sash pourisg, glvisg eneugh metal for 37
lml-luh '-lut' The quality of thn Saluge® was Srought tp h
,Q‘u; o wurpass 42ab of 4he regular *alngs? protuesd V& erirsion, o
| mmm:-tu-mcumwmwng. vith fowr
iw-. -u-lml‘ fve and a Malf pears of smsellence in ;ulunu of
setallic wraaiwe as a vital var msterial,
el Qerine
| The Amse laVoratery wan asked, iz $he early susmar of 1044, So
" sapply several other ;lton with very pure oesrium metal. This meéal
was ¢asentinl in the fadbrisatien of eorsus sulfide arucidles whish

vare very impertant at that time in the pisteaiwn pregrsn. Coriwm

11.14
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matal of eufficient purity cculd aet de sdtainsd sommercially, o i%
was matessary %o bave iV made en the prejeset,

4 sethad of redwcing anhpirens corcus ohloride with esleinm wan
rapidly develeped at Ases, The reduction was sarried eut in ax irem
bond with & refractery liner; ledime was weed as the Thasstert. The
mset asaverisnt commereial eerinm anlt available wae hydratsd cereus
shleride, 4 msthod of dryisg this salt under ;.rdud prultro.

{7-8 =) of hyiregen ehloride gas war foumd which Save as nh'lrm

'_ ;ulut whleh ealy neoded o % m ‘Sefsre hiu ﬂhod. A

| m wvas Mxils in arder & nl'rr 1) ml gﬂl‘lu n,-lnun

sp as te prevent Lhe vanupio seroua shleride frea lhorlh‘ ntnr. _
lllu the nﬂ- melal frem ¥he ‘hﬂ nuhlnl i-i ahﬂl.

nl.o!.u and nnul.u as woll as odoluded eleg, 1t wan natessary G

regast the matal %o remove these inpurities] reessstisg wvas also the

weel sonvezismt wethed for elbaining the 8/4-1psh diamster rada, whish

was ths dosired form, The resasting hul $o 2o dene unier vasuna bo-

| , llllo of the w-ﬂ: Pesstive aafare of M-uﬂd m»m .- ‘_ -

| e wlted ta s T oite mm- ot heated

'l. m‘n % wan “«- pored h“ 8 Mh -lll lnhllllt imtr_:

savities sash §/é-1nsh i diamster and four fnches leag. -

The first soriwm matal was shippel fyrem the Anee laboratery ia
Aungust, 1944, [a¢reasisg smounts vere regnested slmoat weskly matil
the demand ﬁr esreus sulfide orncidias desliaed. Preduotisn amd
sasting of eerinm wvas eoncluied ia Angust, 1945, 4 tetal of 437
pousds of metallie seriua was shipred, mest of 1% better thﬂ ]

secer TG
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JaB _Rars Farths Other thap Ceriwy |

The rares sarihs sosur among the fiesion preducts of o ohain-resct-

ing plle, BSeme of them are knevy t0 have sxiremely undeeirable mselear
prepsrties and must e perisdically remvved from asy praduwstisn or

stenic snergy piles. Bacause of the very limited quanii{jies of pure

rare oarthe ovailable, Sheir muclesar, ehemical and physical prepartiss

were net well kmown. The experimential shemiste and plruollu (1]
Wher attes destrel motal Sargets of $he slements for ) |
mlm snd piles in ﬂ'hr ts lw Ihu Mﬂﬂllﬁ. Mno

m- nrhl out ab Anes for p-lung un mll Botale of u;h nﬂv. -

Beveral lanthaana matinl targets wers predused esd shipped 4o ether

v".*«

!‘run of $ha raye sarth astals is the theriam and urasium setale

resdered them uafit for wes in plles. Ths inee greup found L% deair-
abtle %o stndy the preperiiee of these rars sarth sslale ia arder %o
dstarnine vhathor they osuld be removed by metallurgital -apsrations
| -lhhll‘l Mnd. ﬂﬂﬂﬂtlu. Ihi nin m‘lt llhl- ilu hlullhh S
.eh iut hm\lc ey !nl' ihﬂ“ - Mn .r lhl -mnu .hil. ) o
n w- - mma. asd do atill da Mn. aV dnes, S0 protnes
| -ut of Ake pars sarih sstals, 60 b saploysd in sivessing the kuev-
I*p of the setallls etate.
2ad_ Zhari
“Seon after Sha large scales Wb redustion of wranims was in
susssssful eparalien, similar ap-resshes ware made o2 the redwetion
| o; Shorium. 1In Angust, 193, altempie vere muie $e ”fohn e aunber of
therimm sonpsunie in & Weud. The firet attemvis wers mnewcesessful
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and sisesd, iy swlhed prodasel & Wigait of adent 39 pounia of Deavinn-
~ wine allay vAER Wtber Shen PO par aent yiald of Shertun,
| Tha sasbiag oF Aharien Boted presental nary L1FimiALes Domns o
mu-auumuulummm mumm
Wenbel werk hel bash &eme on sasting mebals 16 vesmm ) demparetINe
mw.nm-u-mwﬂmumnum
hmnmhm«ummhmudmw

mmﬁ‘i“m mm” ‘" “-‘
_mnmum,‘u.
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opsaings of fha grill ans thiy sothol wan dlscardel. Heltins S$ha thorimnc
tumm-tﬁocmmmufmaummtpwﬁu.m
reliable wethnd of easting, although it eften gave pasr ssparatim fres
the slagz and exide, fThe thoricm-zing elley prefuced in the reénctim
was First beajed uasdsr vaswua in & graphite grusitle o 1300%C to dtstill
off Ans sine, The sine-fres theriwm wus Shas plased 13 the Beryllis
mmumuxmuum.mum.wum
m.»aumrm Ragot, . T |
hhhlﬂh .mwmmmmmmmmt
mﬁmwummvamm Sesmttaly, e
m—mm:a.mummtmmmmm
Adariu W0 Poared oM & praghise sedd, .Dasviagy m-w Ia " m
NMM“MW“&N::M I;'M\nrll.llu.
ww“Mﬁmmum!aMtum#m.
Priar 4o the war, sassive thertum netal was 2 laderatery euriesiliy sad
mllouhlm'nmumuunmmmm It
Su aatimatel Ahat $20 Noted predused Ty She Anks proeess, Vhish wma of
‘.mmm.mmummmmnnm-

Al _Jexxdline
Develagnsat of & prosess for the produsiien &f yure VSeryllim astal

wad wnisriakar 1o Dossnder, 1948, T™his was firet asetmplished by the
relnstien of berylitun flwerids with sstallic sagaselwm in an slestrisslly
mqnmu’m. As seen as %ha informatien Secams avalladle,

that mﬁmaummuummmmm-um
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Brest Baryllium Conpany, further werk ox this jrooess wvas disecatinmed,

The toxieidy of many beryllius ceepnounds asde 1t nere dasiradle to
preduse beryliium by the alossd Bowb msthod similar $o Shs prosednrs wssd
for uraniwe, ihorfus snd surfws; in a elessd Bomd podustion the hasard -
Gus o toxle fust s refueed to u mintwn, A slossd bead PRbustien 6
berzlites fuorids with sagassise metal was daveleped ot dwos, T
ad211emal hoat yeguirel te fuse the slaz snd te kring shest the separe- -
v "nmmm-mwmmuummd
mﬁ'ﬂm- m-mmmm«mm
'mmm@“hwwmnw AT
-huh wm-nwlmma.
N‘Wﬂhﬂu ntu&mmwm. timd.lethh-
tertion of Beryllise fineride vith ealeiun nntal, nwmmumofa
m @harids “voonter®t 41 has sles cemsideradly rebused Wb tnuh

rm }mnm uﬂm sh nﬂ; qd.n\ln. M hllhﬂ
afmum-uoma mmammudmum
m.hmmuhﬂmwa. mmﬂm!wmn.'
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Aside fyon saating, Pessarch at Amsn sn sthsr mathods of fabrimtion
of metals wns rather linmited, being confinmed malnly be such preductiss
probless s the sutting and farning of wranimm suf theriss Wlleds and
otbar shapes, Wovever, soms experinents em $he sold and hot relling af
wrastue end thorfum were emmpletsd, The effech of sold svaghoz ®n She
m-m“uﬂ-mimmrmmd. Inmwlym:dﬂa
-m}»tnm«mtdtmadmmhmmdlﬂm :
b Tharkn has botn eibereiled frm Viinh Shidane te 0 adle,
hmnmwuu&hmmw x
mm' !ﬂl s0elants vag -ng he ﬁ.ﬂl pﬂﬂ.-s hnnlﬂtll at . ’Ihl
m.-mmmdmummam-tmmumu
wsed in 4he plle dncludisg wranien metal, wrsaiun earbide, ead usaniwe
1n Aprty, 1m.ummmmmmnmmm.
$ha Foushion 62 alr With srentan Setel was S2em 0 be gomstiprable &)
fmmmmw u-uummmummmV
"lﬂMﬂhtﬂl,smd‘dﬂMMmﬂm C
mmmu. Mmuutmwwwtﬂm
IM mnummﬂnmuuutmmmmum
114310 protestion agalast the exidation of the metal, 4 sputtarel slesiswe
ssating was Tomnd &0 Do $00 pereuns Vo provids maffisiss)h resistance Ve
exiiatiom,

The prebles of water eorrosien was of parsnevat imperiante sinse (he
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largs plntoniun piles were (b be water cooled. %he iype of materials
apd the thicasss of She predective ecatings or snvelopes vere drastically
1imited Wy Ahe mnclesr physics and encimesring specifisatiens for pile
speraticn, It was shown \hat wrantwe is glovly attasiced Wy waber af Tom
tesparature, The chanical esctings, sluss they tntroeed enly msll |
smosats of sentaminente, wire ocmsidersd as gead pessiMlitiss fer the
protestion of wraatm metal. Ureate exide, m.nﬂm&t-
wnmm, Mmrmumutmunmnm
S o mwmmmmnu mu.m.nhm
mdmmmmm.mmuhmmu
mMmummummm-mmmu ]
~ onrailon, i Bprresia wnm;-tmmwamw '
| mmntMmzrmmummmudmumm
water, m-mdmmm.wﬁ&munﬁwwmau.
wes \ransferrel %o tha Ghissge Laderstery in Nareh, 1043, vhan the Larys
semle mmmmm»m |
mummn-mmumnm!wuw
‘ummummm“?j tve eeatings
1 relrastory preperiies. T firgh sepm ;?MMﬂ
memmmuu uut (mﬂa). MMmmuth astal
mmmnnmmAurm.mmm The
shonisn) ventings providel 115tle resistonse S0 attack, althessh mwa. o
u,aamn.tmxmmmduuwh stalle §a (he pressnss of
molisn Wemath and alee quits ufrutnr.. add 9o porbaps wers sailahie
fcmhmtmlltpﬂo. |
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A lraning Allars
w.; in $he Ames project several protlssas aross requiring knoewlslge

mmnlng the preopertiss snd fahrication of wariens uwrantus alleys.
Einse, Wefore the war, wratiun metal was relatively scarse, there was
llulb'w st its alley wotems, Therefors, sonsideradle #ine was
Gevobed 1o s stedy of slley systens af wrantun and later of \hariw,
Beryilimm and the Fere sarths,
o mmummmmummuua.mm
| *umumr-mmmam-m.mm
WMW“MIM\.M&:WWN
supirabice Poluviisn of wronien axide wih mebon. Beaiuse of -

mu-m-;upmu-.mummwmmw”
hqilﬁw. thess enr¥ider wers sensidsred as possitie sltersatives for
wranion metal fer mse in pllss, snd shis premptel a detalled stady of
Ahs wranisn-serhen aysten, Fhe mathed develapad at Amen for the pro-
ustion of wrantun Serel Smrelved Selting and saviing $e metal f 8
m».mm-nmmmmm«mm
arives, mmmwwm-mmumu -
'mm-m.tummmaumm.-mmm
of dhs alleyiag tentencier of magnssiun sal salelws with uwrsatus,

 The wpe of wreaiwm iz piles to prefucs plutcaiun yequired that the
Sraniwe have & pretsciive soating t4 prevest serresion Wy Mhe sscling
whler of the plles, Oms of the metale wnm#.m;uun
esating was sopper, snl &0 the arabive~sepper mm wag experiseatally
dorernived to sntablish the Syps of alley mtnudnhn at & urapium-

stpper ialerface, and the sorresien reslatanes of sush san alley was simdied,
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mammmormm;munmnmmui-
um.mwmummmmummumm
mthMﬂﬂhﬂMlm o

lumh-ta sarried Sul at saother site had indigated $hat m‘_
nmm-um-m. nmmmtm-muwm
otas gmme doalradis prepesiies sm wrates, muwm
mmummmm fis Jows Siate Sallage groep vt
mm mummmm I
b magh somlts vere piiched Ao AL, Ja smssction
m‘mﬁ-m mmmmamﬂif
Wmmmm mwamu
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numumu?nm W:thm
mmwm-nuﬂhmm-mnmnum |
Mmmnn*ﬂuhmﬂmmm
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7 weentin ond swperste plrtpatm fyem A1, Sensibereis

Mnhmﬂﬁuﬂu mum-uuummuh
mmhmums&mm.m. mmm--mu.
mhtntmmwnmtw«mnuhm'

mmn-munm;}&mm Saamase of the war
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mw m#ﬂ!ﬂm tadarest, mum.:j

Wﬂmwnum Sitantvn, mum g

This latter progess was chesen beoass 1t oould ba pus into suocessful

operation at an earlier Zate, However, nov that the war is over,

further ressarch should b done on wuch albernative prosesses.

Eoncgenatus pile séudies hat indissted that Mbll-ti alloys
uizht bo amtremdly mm 58 possible Mwid reactants, Yesmae 8f the
1ov sross-sestion -t Motk for memtrens, snd sther fuperadls facters,
This mthMWMw.tmhumN‘ﬁ-
mmuhm.ﬂmthhmmnuudhwm

thMumorhmm-dnmw ‘
mm.mmumwutmlmommu- L
Sastie of thartwm izvelves the wes of 5 Shartwnesine slley, ia o8
mlh'mmm«mm:anmmu

- Nrtyasion hes Vean ne 87 the mest sudlatactery provesses da
t.ﬂmmmmm-mm-hu.dtthhﬂ
woppwr Is very halpful An pretesting She etesl dis frem slleying vith
Vaarinm ot the Semporatars of sxtrusien, Sinse this is & high Semper-
atere apsratien, the Shortm-sepper aystem hes been swuiled sxteasively

sBi preper axtrusion Semperature limits have Seen dnterwined,
| 11,28




Lt \}‘d{/

The relatively lew-aslting mtectic discoversd (n a stuiy of the
thortwe-berylliun aysten at dses was preposed as s pessible pile
matericl, and several ssialiurgieal speratiens invsiving dhis sutestic
were mnq.a. Othar theriwm slley systams which were m-a. i
u{ihn_;nhhd, are ths tharfwn-Sigmih, «carben, «tunzeten, -&rm.' L
m. wasrpanege, -slsksl, ~irem, «tin, «awrewry, and ~exrgen

mmm netal Wim m nt un luu omm, g

| W Wﬂu These mm ware m I.'n the weripus 'b-"\
Folsiies to@nigues vhes notal salt "hoosters® gere usel, The m
- ﬂ- mum ood Vorylliws-uraaion gyetems ves -nu-u

uﬁmmw d&mnﬂrmd.. umuguu,
mm&mn Lee Alamsa,
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~ The metal "_rhdm'lln ant resssrch carrisd sn at Ames rqﬂrd
the foraing of muiy Ayper af refractory edles of variews phrsioal
and abeedoal Mlu snd of many sizes and shapes. It was msoer
sary that Mth nade B fnerd rqi'r-‘m-ﬂtrhh of high parlly
m'm - mmm. 1ineze for rasiton shasders, srecibles for - .-
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thariwm -mm, ond wrenium diexile were iavestigsted. Hl4Vs of

all thaee w.. osxsipt doylliwm, tautalum spd Vderiwm nlhllu.

vere hhﬂtu for mm sents. ¥he aitrides of dryilies and

mm--mmnwnwcmmm asd the

tartum aliride 8¢ W yoapidly siteskel Wy atmsspherie seisters, sad

nq were therefere uneuidadle, o
mmuum.mmmnm-mm-mm '

foen mm m. wied te m wors 83l o m mmm S

‘.wmm. e atidee sak sartiden; hevwver, bod o0 bo N
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uawmmm-uqnummnmm' :
of 300, Wroy, end S04, vere. & body Covael ty slip-sasting fs pirmities
to uir dry sal 15 Shen fired o ABO0SY ar adeve, fhma forning & dense
Pisly tody. Wae Seaplng or Jelting SAMel sensiots of seapeting
mm,u-uhamu-uu-mwu-mm

Sl8ing. In Ahe Gie~preseing sethad Skis Lo ascomplicded tr s
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6pil1sation of dirent prossure 4o She powder aeniained 1n o 10, I
m- sase, ludricante suth a9 wax, vhsarie asld, sts., are oftea
nessseary Vo fasilitate Sransnission 6 yrossure betwesa parsislies,
lu"ﬂ'uinr in Akle peupest Insreases vith Ghs oine of She ebjoot &
tﬁl‘ fornsl. Puarefors, largs crwaidles or olher forme wore gumlb
produsel Ay the Sasping or jelting nethel. Wha vefrastesy hedies |
nwmomnmunwmhm.n |
':mn rasiile as he henting dlesent. ium-wu L rotra

!
o

uiirmminnwmu. munnmmm
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mwttnu- te shisld exide or uuu-nummm
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So & Mgk uﬁ-ﬂﬂ'ﬂ is & grephite srmaible uthoﬁ A&y appreaiadle

puh_p 1a uﬂn esutent as loag as he cenpsets were kapt eut of

direst eontact vish the graphite. Pressed eespasts of $ad swslf b | ?
firpd $0 as high ss 2900%2 in & graphite ermaible vithewt sppresisdls
inoresss 18 sarbos esnieald.

ii wat Tomsd that mmﬂﬂl--‘mﬂiavdﬁ#lhﬁ‘
vl-ﬁr neationsd metals soul net be mffisicatly Yenied By pmm
nmn--unwmmtmm -nmmm-m
uum.. Mm-mmmlﬂwnmﬂuﬂhh
Saniseey soward plasiis flev at procvwres sitaisealls with Sardeaid E

mnu;uu. Amﬂumdh&rum-ﬂuxmﬂ -udu
hl“u‘l‘-i tﬂ an e mmm ‘e Muuu Mmu nl m
otweén gartisles. Nitride srasidles snd slite vers formed in this

BanBar,
. Une sar¥ides whea tn & very yure fara showsd LiS4)e Sondonay da
slaset ot Sanpiratares balow J000%. Wrsaiwn senscarbide sempests

o uaphmumnmum-mwuwm

'mmwmum Aw-umnmn
414 bot s1atse suffisloadly &0 vithotend hendiiag vhan fivel o by- i
mmmmﬂ. 3% was fenal that the adfitisn of eedima
‘.m.mumpu-rm-umun-u-umw
mm«mmwm the slidition of 3 42 8 pow oot oF
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gave s ointarel predust deving ap Pesicdle acchanisal sirength vhem .
fivel S0 appreximately MABO'C. The Aren remsiniag after firing wae
fousd %o Ve Lose then 0.6 per eemt.



e Jhandotry Divieien of the inee Prejedt was sdarted {a tha
spring of 1945, 1te mais p-rpm vares (1) %o eelladerate vith
the Netalltrjical Divistens (3) te condnet recoared in the oheniotry
of urenivm and pluteninng (3) (o study Ve radicchsniotry of Up
f1eeien predusta; (4) Ve develep peseidle precosses o the separation
oL pluteaiem frem --:- aud e fissten predusta; (8) ve doveleyp

lldr\lul netheds novdod thronghent the prejeas for researeh, mm '

asé prelnatiens ad (8) %0 eteip 1he speeial chemisel prebless vhial -
mu: h ssanestion with the udcl of a pluisaiwm pile.

uur-u;. muiveles af predlens aress in the dosign of pu-. and

. nangy ‘af \hummmu.r nnvdnm Thay ranged frem
ot-.lo yntl- sush o8 ihe detormination of selubilitice, melfiag B
peinte, ﬂ.m-ﬂm = threugh deterntzaticn of asalytieal preblems -
hnlvlu rare shenisals, pmud shixisal prepsriiee of wricus
uln u Sypieal mejer pn.nn as sutlined delow,

ons umn-un previam attasked Xy the grevp {etarting ia hl;. -
1943) uu $hat of 12e fiffasion of fisstea (reinets fres Mt wastwe
-Mﬂ 1te Mo; I8 was of gread isnteresst and impertanse
in the decign of plles S0 Xnow Ao extant of the sffunion of 4Dhs -

uuﬁ fiasien predusts Trem tha pile fuel fate ke eiream of mhy!.

iaee Ipﬂl.l speration at high Semperaturec was thon uader conelderatien,
these atudies vers carried eut at 600% and 1000°8, The extent of e

llﬂ'uin vas 2p 48 tea par ot of e total amevmt present at the
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highar teaperaturs for sone of the fissien predwots, Yat mash less
_ for athare. The iafermatien oMiained was valusble 1n soniridmtiag to
the dvcisien that 14 would b nessesary $¢ ¢an the fael material,

An allted predlem was S0 hizh tesperature fofhaiqus whish wae
used Lo the remeval of flssiss preduste frem wraaime Wy sstallurgiesl
|r-hnt In thess nxperiments the meiallie wraniwe was hoatsd Ge
uw-w-o sbeve the malting peint (1300-1800%3) and in sentast i
nrlm uhm. mmm M“j fa apder utum M
‘tuw e fleslem mu seuld be rosovel vithont nulrlq ﬂ. .
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ptluu ware rameved ia iuh mutun. viile ths uptulh ul
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fhe adiidien of mlbea alags, mﬁm- vith siu mltsa netal, Seated
L 1) h-‘n othor fiseion produsts. HNvea mero esmplete remeval of n-
ngun,m-um -m-uwummmu.hﬁum‘m

i 35 ”

80 e A seltem metal, sn eperatien etaider bo that fa She

l-u ""‘9" mmmmrmunnwmn
mmnu ‘¢lesien prefwsts $hea vith She pluteaien sad wrasimm
and th- tondel Se make Sheir sompswads velatils or Teastive with the ,

olag,
¥his yossarsh 1ad &e anether trpe af setallurgical treatosat

d-l‘ et a mnu prostes Tor pluleninn. it was fawad et low
osnasnirations af eerfaia metals, vien dlesslved i3 Bolian wranimm,
would prefsranticlly sxtrast pluteaine by formaiien of sowpeunds. O
sscling; a soparatien of phases hased on he formation of Uly was

e



SHRET e

I’li.l h lﬂu'lln the sxtead of e earishamt of pluteniwm iz the
alisd uhl ,hu. Ilforn-un was obtained in Shis sanner on $he af-
finidy .r uh.uu plutentan for ether metals uasd 1a the study, luu.n
lmln wore lll! o3 the Sisiributien of the flasien predwois,

£M=Mnmmmﬂowtuuﬁnm |
l-uu.h' ",'mpfum-. mwum—mmr

o8

,a:-.E y', .

: h?i :m n-nn aad ﬂnlul preporiies m- unnnnl.r

ﬂlumﬂﬂ a ull‘ of applisations, Emaed lﬂlu were mads

of dhe .‘Illlm- is the fermblon sad deesmpenition of the hplrids

and af 4be duuteride. Drfferemsss ia these squilibris suggested »

nnﬁh By n,nulln methed. Beth $he Mpivide sad the finsly

ltvu-l mhl. m - lh mmnn, were foust 4o roany uﬂi

mm | 'm‘wmn forns n-mm o ment provally
onsion n!,mu mm- I3 mereury, vhile the metel amai~

PR

.—m l.- ahnt all preperiions frem say liguid sr solld m

npﬂm o0 eoncentraiion,

Wreaius lyiride dessupeces readlly vith haat to give hpiregen gas
and g Piasly peviered metaly Vhis yeastisn preved 46 Do an sxeellent
sav Tor yreviding fissly divided srasiws astal. This very astive
fisely divided metal proved vary useful is preiwsing very pure wraslms
ssapeunis singe 1t rescisd readily with sany gaeesns sempounds, A

11.82

SECRET




)

—hﬁmeM-ﬂnmmﬂhml
seansy snd sevaral of fhem ware shizped S0 odhar sites. iasag fhe sen-
pounts sele 4n Ahls maresr ware (he triv sal Seirechiefips and brewidns,
\he witrides, Ledides, sifides aad other sopeenis, The yoseiivity
ummmnmum-u-mmum ,
uhmnm;mm. lrmw”mm.‘
hnm.t mmuumm. u-..—moumm

dunrhmu Nlmtfﬁl‘lllmmm
o yradusing pure danteriun, frem B0, for esperinestatisa,

Starting with peviarel uranise metal, prepersé fren ths hytride,
sivantoge gun b faken of $he TN eguilideien, werked out sV Jues, 40
prily sitree g, W.hmum—hmuk
Mﬂ-mmﬁ mmm.u-u'
mvmunmmmmw
siature, Alse, he yare gaoee amn b purifiol Wy Miret pussing than
over hob Fiaely ivided wranivw metel wiidh rameves the eyyen, nitrdhen
ﬂnﬁmﬂh%ﬁmmmmﬂ'na
lewer Ssuperature Sa remves Sha Npdrsgen., ALl of the abeve gases fre-
csmily Jave ¢ be purified, fa the physienl snl chimieal labarateries,
abi \heot dnse pressessn offer & wery sisnpls nethod fur thalr purifiessiea,

T




mmmmummmammm
mﬁhuhmmmmmmmmm
mmuuw-mummmm«n :
mm--muummm..
M *mmwm.mwmmm—um.-n
Mhamdmmmmdmm-ﬂh.
mlmwmmmmdmmum The
mmhmmnmudu.uuuw -
m.ummm, mdm-nummmm___j
velatile at Ma e ,mmmm-muuuuam
: “mm hl“u Baivons Gl

ﬁ'Mnﬁmm
mmm.mahwumwnummm
Fange. huuu-uu-mmm-dmuutma.h-m
mmwamu*umummm-um
¥y valavilisation, ta G W ummuhww
of Lovisgs Mpammiton, wud 4 -wg-upmﬂm _'

bis propered res ‘hs Aptris, satably ths
stiridss, vors sles stutisd, frem the slenipelss of yutrasteries as well
uh-am&-!nlpm.rnu.

Tos dmes laberstery was younsotod @m & mader of Scansions %o maks
yure wraatom metal fros dapleted weniwm owpemds (wentw ric ia U5

T adan
SECRET



) hlmmhcmntmv'.h m.m--mm-ln
‘t'llr. ;mwmwumsmnhmumum
wnm-rm. mmmmu-mm.m
m.»mmmm.ummhhm
unnamummmmmsum

"",ﬁlﬁmahmmémh-mmm
' mmmuhmmuwwn-w:ﬁ
) muwummmmm;mu

paviasts, iMs pevkists vire male Bare LFFIals ty the faste thab B
mmﬂuummhmmnum
) nmw-ﬁ.ultmmuummn-mm

mam mm-uuummuwu




fast thed alnest e plutemiua axistsd, Aer cwnld 46 be eMiained 12 way
muu-umm,uummmnmmmm_l

The exly plutesdvn avalladle at that tins stasiebed af & Pow wlere-
Erens WAdsh oeild b SWAeiaed W aysletren Denlurinent, Therefore, @ne
of She FLrms prodioms fasiag the shesisbe wes ¥ dovelep chwdonl and
nmmmummmmm.mmuh |
Satersise the pyniel sad dhinieal prepertios of the ilta, odluiime .
.mm.mum«mm mmm-m
Mmmuam Koverer, Salifersla ral duos Gl -
--nmmntucm.

Amamummmm
mmumm-ummm m.u-aﬁ-n
mmu—-mmmmu
 wan Salested for Geralepaest %6 Lares pesle prelustien ot Neaford. B4
nmwm.nmmuummmma- :
,mkmb nummmmnm |
-ig,;;’;‘;awummmm i 1
m‘,uwmmcmmﬂmmanh -
ons aliapied, I4 sosms JMimly s B Putere Shal sevardl of these will
uﬂm-nm-hmuuhmujm
ateh mirgy pover plles, |

Senforences ware hold In Ghieage alnsst waedly, st whish the
taformstion sbtatasd dn Wbe seversl Ladersherivs was serrelated, It

2 ascoriiagly inpeasitie %o suy Shal sy pressss s sslely dsvaleped
un.n

=

PR S,




Yy a pingle YJaorstary., In exe provess, a gives laverstory sighi play &
sajer vela while fhe roverse aight Be trus far snother prossss, The
Anss Profect task sa sctiva part in Ahis pragrem, |

In She mener of 1943, the Aner Jaboratery Seseme Iaterested na
mmuummmuummn-mnm-m-ﬂm
um-um-mmm#mmmmm.
falloved By sonversion 40 the Setrafinerids sald thes §6 the Desafluorids

mwammmamm
hm;;m«mmm m.m.--.m ‘
dnmltcm.mﬂhlm,hdlﬁﬂnmm |
| mmw.#WMfmn”.hm.r;ﬂ
ﬂuuyw.. A $itfermt Samperatare (800-790%0) was required for aneh
-wmmdmm-mmmmmmumw ”
ltr.hru. mumdmmmmunmm-m
¥ith many Mivantages. The teirafineride sewid Ve profeesl is tve sbaps,
Mpirida fermsiten ant hpbrefinevisetion, Dotk 8% 'f’f--mmuin .
o mmn mnmmmnnu V‘

mmuwm- o ¥ b Wrg W Shev. A eliipaiions
mm;mnn-mmnmwmmmmu L
attask fhe wrsatw ot She ame Hing, nudunmau‘udm.-_
hongh again Slov Dessuse o sakisg of the Pessiien prefuith aremsd
s wraniza meial. mmml.mmmldm* '
fisston yrolucts vere Liberated, aod 4 ws Gsmsmstrated Shat gy

mhwmmmmtumm

semr B




uae, &f Sseired, -

 Singm $5e finsl veadilien, mmmaw4um.mmm‘_
m,mu- for predueing 1% were etudied, A wmider of alestrelyite -
momn.ﬂunmwﬂmtmn.mm
(M‘ﬁ?mmuﬂﬂn, wmnmm
m-mmm Mtk for Semperature pagulation, um
‘mmunmmm.tummumﬂh

Ay sty ewration 'thumu' .

f 'n-n m ‘uf )uw- Ia e ﬁy MM e !h-
mnﬂmmmuammmum- M
-nﬂmu 155 Jredien ty the dass grony whish embrimted §5 m

‘"uw Znerids m o wrestmn and o Fov o . flesiom
s s venovel fres Shs udt of The Fiavion pretust PR
u}'m-ﬁnmwmuunmummm.. Nig
;mmnmmwmwmhmmuam
Pivieim in o hickly onesmirated fusm, mmummm_ -
fiueriies of the festen protasts olt toem o sparatel Yy frasiomsd
velatiiimiben o7 othar avthods) s wrasimn souif Do yesovared, tha

mwummu. h-mmamummuh
. 1.8




mobal by $he precadsre descrided ia She Meballurgioal sesiion of thls
shaptar, The speeifie Neparatise of refisastive selwbizs was swtisd

8% Anas aé repremmiative of thofhvelattle flesien presiets vhsee fluarides
emld be rensvel fram the pluteniue ud the Venparabures mpleyed. Oaly
prolinisery wirk was smpleted s (e saperation of pluteniun frem pon-
valatils fiserides W distilistise, with sdsequant gellestien of pla-
uhm. ltmhmmwmmmmm
hmmehml-. mmwu.
Mmmuﬁmmtummm-uuth
mn&mmu. W She Fesemry 4F uranive frem $he
mmummmum., - _ﬁ
i = o werk s 006 50 Anth 00 & BEAILIUAND pebes i
mmmumm-m;.muum&wmu
sestian oI this shapter,

An albermative pressss, werkel on st dmse, wae Whe dovelesnemt of
amﬂs-mm-nmmmmm“, '
nmnu.maunummw-mm i
Ve reasinl, Wiid prowmd susevastil, Yol ' de
m.m-mm:mmnuﬂa.hom.
o songe, e aot sheidel Wy 420 sliwm of Lencemshange Tenia vhish does
adaerd nast of $ha fisslam profusty, |

Sinse the plnimive and 4o Wik &f The fisslen preduets hat niresdy
humwh-mm&iuhihmm.mm-
sould be dsalsaried, the piutentiun osuld tham be emplersd with the
rongent sal repasisd Shreug’ the seleam at e wpprepriate pii, Uadwr
m-m-ma.mnmm-ﬂcmummm o

SeCKEr O

nh%‘j




plutsaime yuld pass threwgh witheud being alsorbed, ¥Yhis precess led
%0 a Migh dsownbmmination of Whe plutsniwm, 4 het laderatary, sspadls
of Rankling 5 guries Shreugh the slserpties prestss, was designed and
wilé, he sethel proveld susessaful Ln o weader of yums. The wsnbwe
sl plutinbue wore siparatel frem ens snotdar mad frem 4be fissim
profucts usiag 1g. suplea 8f wasten, frem the pile, sat which bet
ax aosivity of § mries. .
-mMmﬁummm-smu&‘
Ayun.ummuu-ulmhuamnmm
:wumhmlwmmnu.uumhh
uﬂf»m._hmﬁ'rmwmmmwhmun .

- *%n&mmnmﬂ-mm o pird 1a Whls prigh

Cne of Sha soversl Liaes oF asiten, sarrish sul ot Amus, VRO 4
oondust sn extansiive study Anto Vhe ergemic smplenes of plutenien, e
A maber of these omploxse Suld bo axirsctedle Iate segante vilvende,
.uu--mmw-ammumun&mu
mmu.nmmmu? mmm:-.mum )
MWRWMMI!WW
of ths plnbenimm, u-mmmu-ﬂummu
mot the Spurity’ pregran Yom mummm- after 143 iisiatien,
nmtmmnmmm»unmmmm.
m&wmmctummmnph—mummu-'
profusts, Mﬂmmam;nﬂhﬂtp-luuw
* 0 Baed 1n the 1igui4-11EuI Bopasation proseeses fur plntenim whish
mmhh‘m% 2

/S@KET }ﬁf}ﬁw



Wﬂ&mﬁm

Yaighakle axousis of eptuniva were avniledle push later dhan ia
N%HIOI'M' Pma, althonrh 1t vas kmowm that plutsning hed
stable valensns &F 2, 4 aud § vith & Lese otedls mee of B, siuiley
tadarmation ws met amalladle for mptuatve. Bupsrinents vith drveey
wuﬁi-mmw«mmmumw-mm'
Lewsr $hes &, Rather Mumprisiagly, 10 appesred frem fba Sraser axpers-
mests Shat & valus intapmoliste Debvesn oo Lover veloase (4) ot the
.mu!o)mm&nhmmm 50 wma onppentol thed
" s"m-smmm mmnm B
mwmcmaummmum.mmh

R ;.,.mhihtndmﬁﬂm&mmwm

far gk wae, mmmmu-nmummm
mnmmmﬂmhmmummm,

mmmh“&&m hMimdﬂ
mc.mmw\mvgm.mummm“

umuumsm-nnm-nnmm
mmummu“ummmm”n
Fisatonsdie marerial, 5 Domns Rosbssnry Ve snlarge $he Shan yeiber
- moeger Yesie knoviedge senserning the chouisnl, yhysionl sl madear
preperiies of tais slensas, Praetieally sll of the resssrsh pregeans
whioh hul Doen 908 W for waniem stwiies had o Do puraileled for-
fherixn, Ths Ames Projest playel & majer rels Lu fhis fleld, spsetel-
faiag in stediss a0 bhe prapertien of inerpanis senpowads of Sherien,

1.6 /MM
-



E r - o s i A R S B W

dmsdg Ahe Tewults vhith have been repiried fn awssreus projeet netes,
Foperis and papera, 10 Bight ba mentiensd dhat the therims-hpirersa
mm Tonad to svasint of twe different hyirides,

R m e omsdersd 12 umu o pmm -n."n.-m o
. ..m soplering agent hlsh wald fastiitats She soparsiion Wk
mm,um--ummmumaaw
1mml—. s Latter eoemed 1o now Feastiis wyreash is 'A
‘wimm-amﬂammmmnm
,mmum wmxun—m-f
mmm-n.
.5-*!:Mumdmmmmv-ummuh
sa¥iefartery nod fhat saleben nitTade vas wush BetAer ae & Salbiagmt
mtmmmummuummmmm.-_
Ia Septuber, 1964, & pralininary doaign vas drowe W for & Wal) depadls
of purifyiag effictent Sharium sitrate S0 swply the metel predaetion

-nummmu. uahm-mvmmm

n.e |
P




SECRET .A

wa 508 WD ond aperated sesoessfullyr 40 ales furitensd salutiens Fer
Purther favestiation and data for fuproved design. X7 Novesher 1044,
the fasign for the Large seuls uail hat deen senpleiel, the myosssayy
sguaipaent had bean srdsrel,sad wirk hal bepm oa the aslms sirnsivrew,
The vissesttins and deneitios wers fstornined for all of the selutims
iavelved in the eolua presess, sal & Fephd aethed wee doveliped for
mmmmu-m-mmﬂ¢ |
opoeifis gmeity dsbeatastion, mmm-umu Z |
Bhe ootiotion of the metal, AY vun Aeostsery 00 verk Bh & presetre
mmmm-mu-mmmm ™e
uh*mmﬂm.:mumuumum
ntal,
um.mmwmduuu-mm
uu;. namuua.ﬁw-nmmum*—.
m»immm-m Sowerar, 3% Doomne OVibisd Taed -
Ry f"‘nmmumm B0 prastuity e f{“;i'
jroviouily bosn dlseurtel seiely on the Masts of mumitetatter; |
Phesionl properties. utyl yhasphate, diluied vith Butyl other, was
‘Sotad be b0 axtrenely eabiafastery fur seluan dpevetion ant was fires
weel in dpril, 1945, he sxtrestim wwien fisally abiptel (s epadle .
o protasing 05 100, of purifisd Sharine por Sobour dar, sparsiing ;
for 50 Gays » meuths $his i¢ o Bastily prednetien of 1100 i%e. of \’
Shorfun, IF Ghe demsnd for $he metel sxzveeds $he abeve ameunt, the

Mmummumwmm

_SECRET %fﬂk’“

; .

S et B G e bR e Tl

NPT Y . L - SRRy Do L g




speratise of the present walt or b ealavging the sedwes dlemster,
Ko Redbanhantsinx

the ralioshoninotyy and fissiem prefust gremps wrigiscied wvith dhe
nen Sadn: fhe fiealen produst snalywes Ler the diffusien wxperiseuts
sestismel earlier in #his siprics. Por dhie purpess, & methad for the
anslysis of fisslen produsts was 4ovised shich was WRlgWs Smang Prejest
muunsmm-mmmdumu.;_
arsbmatie nethot wne wsed alsfler W0 thot onplered B malitative
soalyatey hMM“MW“Mﬂ
sudascnintly tate he Sadivideal slements, The dovelepment of waeh »
'Am-tmmunhmumu-mmmmmu
the exparineats, Of pariiseler fntarsst wive mtheds for sepasnting the
relloastive Jare gases prodassd in Pisslen, #inw srélsary ptlatien
Povsainyes gave largs euamiitics of gases fren vhish the flesion predust
mmthmu&.m‘hﬁ:mm:dhmmm'
mmwmmcwuuum e fiae subtivision of
She motal 4u dpisits fasmation waa Fomd, wusprisiagly, mh bo bo
Mmmummmmhmu-mm
is merouryt o bolling, the gases wiwrs pensvel, lnethar presciars for
Giseslving e hydride ix aqguosus salautisms of silver salta alee gove
W guses free of sentaminendy,

Yarieus predlans i the padiechamistry of ¥ha fission predusty
were lavestigated, Juemg ¥he Lestepes disvevered or first foamd Wy
the duss grenp wers Whd B0 yr. 7040 hr, Y90 galn; She 1Y mia, PG4
dmghter of 75 day 8M44) the Lengeitved OVAP5, gre. 4 majer smtributien

ey o



7 ——

um-nm-uhmnnmwunm-nuu.hmm
nnmmmmuwmommu-m mm
mp-mnmtum“nm.mthhm-ucwh
| mmmmu. In addision, Muawuumuh-

wmmmnmmmmummmum

M. mnmmummummwnm
mm

WAL

-.,__:_,Lw"nn-hw-tmmm. u-ml—h-u
-mmwnmﬂmmummmwa

m-mmmmu nmumm W.._
um-mdewamﬂm&uum_ _
mmumuuam“mmmm

W;ummmm mmmnuu- m&t
.mmmmﬂmummmumt

-mdmmummmﬂmmmm
WWMWGMmdm-lﬁlnhm '
qummmmnmm-w
dtﬁﬁ.-m.ﬁnlnmm waing muuww{-a
11,48

=



other semplexisg agente aa slsante, This method wes shove §0 Bs sapsdle
of suparering sertus anl Fiiriun astivitise frem o swrriet-fres sizture
nmmm-mummm-.. | '
mmmnmnm.umun.mn
mm;muﬂrm;unWMdMImm.M
mmdmmunlm -‘tmmmw\m*
untities of series aad yhirtes sould e saparated Just as affistestly -
‘nmmmmmmmmuu-mﬁ;
el f dlonemie prassetynize asd posiyuine, Nmseliont separations
mmummmnunmmmwmﬂu
mmmn-. | , o
e warekien o e Light yurs serths (oorbe gap) wma Shapped =~» -
vh:nmmm-.uhsmmmhmm
Sosts, *Nestymivm Gerdemste’, sbtalaed fyes the Linteey Sight amt
®hsuleal Sampany, was the seuree mabewial fer Wis grewp, A Batbery
srslsting of 34 glass selums, sath four \pehes fn Limmator snd bim fort
_-umm-ummnammuasmm
[othor oglsnent S0 svale, mnmmmﬂm
-.',phmwmmmmmm—m;
.&mwmuumuumumu
mww m#m-mmmh-mhd
Mmum.‘ , :
mmmmmuummmtm
Sronp), & Inah were 41ffimlt task Desanse of She greater manber of
mummummummamm
hﬁhﬂ@mﬁu:&m&dm“m



ridh 13 hoavy rare sarihs, The Yest ssurses for galdliniue veits sen-
senirates frem Kenarits sands shiainad frem $he Eindgey Light and
hmical Sempany. JFor dhs heavier memders of Khe grewp, the priseipal
mm e eres gaddliniwn, Memstrandine snt rishrite, Afver
pealintaary Sovis bo doteruin speratiesal sasditisms, & pllas plent

vas 90% wp slailer o $hat saplayed Sar Whe Mg\ Fare sertbs, B0
mmmsm Swamtien we that of the gresp Dy(66) e JniM) u-
o Mmmwmmmmmamw
_,.dummu-mmm mmm
"-mm«mmnmmm.uma-um
mwummmmﬂmuwwnwmﬂ

hlﬁhMHWﬂhmﬁMmunh
siniler smonnts,

In sieiion o0 Mguid-dinedd axirantion, Lbams fousd Ghat worbe
lmumhmmn-mmmwm
"mm;mmmmmwmmm
num. mmmmmaummm.dm
"mumuumbmmummm
Enteitere. Bvidesce wad $Wiained Shet Ahe eertus {IV) mitrede 1a
| traeved €rem W1 phewhate Ny Virtee of Go fematim f & sov
suplax, By exilatim of seriun (113) Vit Wresstes i sobumstive
sxtrostion Wy Wiyl Jhsachate, \he Sertes nay B gaarditatively au-
Ssestel. Vhile Shis Bethel prevital a satisfestesy swparstion of sariwm
(ﬂi uum fyem drem (I11) sderabe, s AAVile sivecwiwe Bitrate sad
mm-umﬂmummm

SECRET” /‘E’W*



| ?

from mistures of thees salis,

wmmiwnﬂwwuﬁw‘m
Pregran, Dils wae ewestally Was 1n e Namhaties Pleteler Projest
ines el plensering varn ot 16 W Luns 1n M Swritery, Twy
uuhumx-ummumummuumu-q
dmmd-nwnj.mhthlﬂnhm lm
of \hasn slememte verd vezy froqueatly srvsent i3 \he vartess semles e
munum Literally, tmsireds of snalyiiel proasinpes
uuumummm-qwmmmuuw |
mamnm-m-nwmmumm_
mmmmmmnwmummmrm

mwammmmmmmaxm .
l%WMMWdMW&MM&”‘M |
“-:umlulu,\wm-um.mdmuﬂﬁmd
Anpertosss Mowechiut the Prejest. Kaay metheds wirs develeped for 1e
mam:-m..mmmmmmu
the presssnes far the protaciion of netallls wenine, therfwe, W:NI!:
ugmh. A fog of e majer wntribations veret (1) & general
exthod s develiped fiv \he snalyste of matalile fusrides lavelving
thetr wdﬁh vith suparbested stemm felleved W tiivatin d tiw
| resiialig Wu (2) precedures mmmmmum,
m-ammmmumm.wnmﬂum

sanpleny (3) netheds vere develapsd for daternining \he fres satal
11.'




owxbont of wranims Saraings asd for the ssalysls of many alieys of |
wrantw and of therfun; (4) She spastraphoimmetric satted for Goteraining
Arem wnp sdspiel 00 the amalysis of wranise metal and $is sempounis;

(5) Albrinetrie methols for tha dedernisation of therkm vevs greally
hnrm-ﬂ(niwmnt-lvmnmmwﬂm
umummmmwnummmmu
tmumwmmw.mnm
et ""',nmmnmuﬁwm

mmmmmummunm
| mmtpmmmdmmmm.__
SRR mwm  of il Labe
unummmmutu, nmm,wmunmam '
mr«mmumm

z...m
umm&mummmum |
lumu-hmwmci_ , astertale, Mmm
mh“tmmﬁﬁ-wﬂcm.h—n-ﬂu
huhmumwsad?mm Spentregraphie nethols
| mwmmzmmanévdmmm_m.m
y'mg-mmva-«.p&wm“
mummmd&mmmmvﬂum.

mmm“mMIﬂhﬁIWdlﬂl“
mu.mmmmm“mmm-r

oo 2




purity roquired for tha wrenien that was Dofng jredased and §o erve
as & Pessareh Laweratery for ihe Sevelepmant and faproveneant of Hastrer
grayhie methods of snmalysis, Mnmmﬂmmt:;mtm
in gperatis, appreximataly 55,000 guaniitabive smalywes vave sampleted,
he sarrier distiiletion Seshaigue, vhich was Aeveleped at 4he Nabiemal
mwnm.umhmmnammmm-._
m-mmr-umucmn—-m.m-m
ummum-mmnm mmuh |
mwummmmuumw
ummﬂm.m;umummuu
these metale vare verked ont. Prulasmial emilen 6 e earTier L
'.-unmummanm PRI

Belesien speuirs meihels wars ales axbensively appiied te the
analysis of rare earths, These pressiures have bew very weaful fa
follaving e Len-emshange frastionstion of the rare sorths smd for G
datavmisatien of puridy of the and frastions.

mummdtummﬂm
ummmumwmuummnm |
mdmunmumuhnmu
ésta for 0 svaluation #f saalytionl = Ahells,

Ao Naas Eoasixemaizis

En the Fall of 1040, a small grenp was forned £n mass ApRGATOSOEDY
%o #0b wp Lastramests 4o W wsed (n She smalyaie of Restepe semtent,
Buriag 1948, Ve growp was sesupisd ia Senigning anl sematvasting Sbree
sy specirensiers,
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any of the chemical reactions of intsresd to tha Hanhattan 'rejess
are carrisd out in the solid jhase, The X-ray diffraction has besa am

invalogble teel in oondrolling and analysiong these dry reactioms. IN

rapldly dstermines diether ohs or moere jhases are presenf, and it frequently

fuynishes tha best means for leteraining yhass cosposition and tha smounie
of the warious ocompounds present. ‘

The Amas Praject #tarted wvork on X-ray strustare ia Hargh, 1942,

Ths dﬂ; srodleas were undertaksn ia cooperabion with ths nmetallogrephic
sreap, Latar, the studies were axtendsd te incluie the field of imcrgamie
chamietsy, srinoipally ressarch om urapium, jhorium, berylilua and the
raEre sarths,

Abomd 90 compounde or phasee weve thoroughly axzamined at Ames %o
obtain unid cell datai complate shrusturas were worked -ub for 50
cempoundy, In nsay cases, chemical dpta were insffieient te leterming
the compesitien; evesihe formula of many of thess cempeunds vae fired
detersined By leray shilles, Ia eeversl impartant instsnces, new oospoonds
vare dlscoversd in moi- or im part by the i-ray croup; in nany caess,
\aportant changss in \Ns solid chemlgiry of uranivm resalted frem i-ray
ﬂ'fldlu. A few of ths mors impertant comtridations of the i-ray sestion
are nsntioned Delow.

All of ths scmpounds of nitrogen with uranius vere dsfermined; nod
ons nitride of uranjus had Dean assicned the corregd foymels Bafare {h.l.
stndlias. The firat demonstration was mxls thad uranium hydride is a
trye compound, and ite etrustore vas deternined; U0 and llaog vere dige

covered and the urasium-~oxyses aystem revised., In cocperation wikh

11,52 W}/

¢ OMOT TAAR



the metallographle group, TC use 2fsacversd, and the uranius-carbon system

was dlassified, The zonpearbife has a vory high aslbisg polm, und,during

varioua ata;es of the proje.t, 1t wae of svecgial interest hYecamse of its
phyuu]. Jrapartisa and compositieon, The struoture of zacas-urspinm vas
detersined. ‘he strusturs of Py, -Aich is lacmorphons with Pnl';. ol

deternined at s time vham $he cépolhlon of the latter compound nnd the

valanes of Pa were ian doubt, A theory was developsd of slectirqn dsficient

bonding of imporiance in inferstitlal zarbides, nitrides and certaia
hydrides wuch as UE, |
‘horium dihyiride and the lower carbidss and nitrides of thoriom

ware disgoversd, and their structurss wers dstarained.

Yi. EHI3IC3

Daring the var, the Ames laboratory spesinlised in ressargh in.‘
cheaistry and matallurgy, and the vork of these divisions vas olesely
integrated with the Divisions of Chamisdry, Metallurgy ond Fhyeiocs ob

the University of Chicage and elsavbere, Alneet veskly confersmoes ml ‘_

hllg_m the intagration betwasn the Ames . roup ard the physies group
was partigelarly close. As the war drew to a olose, confersnces hedams
less frequendy and 1% tecane desirable ie ut.up a phyeice Seetiss at
Ands, partiomlerly becmise the Iown State Cellage physiclete vars re-
turaing from sther war projeats, s
7he A.Iu Fhysice Jeotion was organized ia the latter pars of 1945
te further ptrengthea the fundsssaiéal approach t. vroblemg in nh-hlr.r
end metallurgy and to plomesr im phases of suelear physics of pﬂm

1ntqn_n1,tl tha jlanhattem Disirist, Twe subsectiocns were tornsh, ons in
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theoretical physies and the other in exparimental physics, Fhe sactiwiey
of the formar group durings 1940 was primarily devoted to conshliins vork
vithin the lecal project. Hovever, theoretical work was initieted er
proceseos coannscted with the gnerzy losses of heavy particles in their
pasange throuch metter.

The ;e.tlvlty of the experimental physice group, during 1946, wes
largely devoteld to the designing, eonstructing and iutlnc of mew aquip-
ment, Work was sfarteld on & eurved orystal X-ray spactrograph $o ba
ussd in the mnalysie of X-rsdiation and seft gaane-radistion aocompanying
ralicactive decay. A major project invelved tha senstruction of an
iron~-frae u‘_inrt’l.e lans bets~ray speciremeter for preclise stullass on
beta~ ani gammap~radiation. In $hip eomnectien, 1t was found mecessary
to modlify G- oountery ani ssscoisted gireuits. 4 70,000,000«volt
syachrotron was ordarsd, on Collece Mu, and plang ware made for a
h'dlding to house the lyuh.rntru#, togethar with al junct regesreh and
somtrol facilities, and werk was startel on scomssory squipment. It is

expeoted Shat this equipment will b used ir pernestion with Atomie Rnergy

Goemiveicn prejeaty,

11.84
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AFPANILIX &, LIST OF 400378 FR0KR MY ALES PROJRCR

Asporty for eal Inding ipril 28, =43 (In pary)
1942 = Chemiatyy and Hstallurgy

Sapplessaiary epord for Liniysd 843
JHatrimidon - ‘atarial fros Bapery
on Chamistry and Hetallurcy

‘opor§ for Yeek “nding May 23, 1943 IC-DB
Niihelz, T4 Aus D, Ahmana

Tepery for Yeak Tnding Junme 13, 1942 C0=1385 (Pars A)
“hamicel Aesegrah

a/-8/42

sfa6{aa

]

af23/42

8/13/a»

“epoxs for Veek Tnding Juma 8, 1942 0O-132
3tady of the Jimmtbh-Uranium lystes

Report for “eek Emdlns; Juns 20, 1543 CCe148 (Part A)
Chenical Asasarch

Aeperd of the \men Chemical and GC~178
Zeatallurgizal Group fay the Week of
July 3, 1943

Leport of the Ames “hemigml and Hetal-CC~177
lurgical Crowp for the Yaek of

Joly 8, 1943

Aepors of \he Aues Chemical and 2Ge178
Hetallurgical Growp for the 7esk of
Jone 203, 19432

Report of the Aues Chamioal and C0=-208

Tetallurgioal “m for the Yeek

Ropary for Xonth Inding dngued 18,  0C=238 (Pary 3)
1943 - Chemloal Reaewrch

loporty for Yomth lnding Sepheaber 0C-289 (Pard ¥)
15, 1943 ~ Chmmical Rassarah
i

sf8f4a.

a/20/4a

7/2/4a

T/8/4a

3/28/43

7/18/ 43

3/18/4a

3/18/43
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Eeport for Konth Zndin; Septenber 15,  CE-261 (Part 0) 9/13/4c
1942 - Chemiatry of 84

Prelisinary Report ¢f the Amas Ohemlcal CCe276 8fz23fez
Orevp en Diffusion of Fissien Freduets
fron UaDy and Sintared Metal

Eepert far Month Endins Coteder 15, Cce208 (Part 3) 10/1B/42
1947 - Charisal Nssearel
Eeport for Mon¥h Bmding Ootober 15, CH-Z15 10/18/42

1042 ~ OChamistry of P4

i

fhe Alffusion of Figsien Prefucts frse  0C.227 19/3/e
Cast Ketel at H00°0 and 2000%
Jeeddtnz, Fo 0k )

nap&t for Month Sndivy November 1E, 1942 0C.342 (Fart 6) 11/15/42
Chanlcal Kassarsh

Raport for Komth Rodise Nowsmber 15, 1942 CE-347 (Part B} 11/18/47
Chamistry of B4

Repert for Month Xnding Eovembder 15, CE=345 (Pars ©) 11/15/4
1942 (Ameg? Retallurgical ant
Produstien)

Egpord for Konth Ending Hevenber 18, OF =346 11/18/42
1942 « Ames Ohamieal &roup

dshiage Ja Bas o B Jmden, Yo Lo Sudlivan..

The Diffusies of Fissign Preducts frem  00.284 1/9/e2
Cast Uraniua pt 1800

foat Lo 2o A B2 Eewton, B, K. Clad

Mfact of Temparaturs an the Buriase COw85%
of Cast Urapiuz latal

Rosdddng, X, B, 8% &l
Avatlability of Materials 08-372 (In pars) 11/26/42 -
Respart for Month Xndins December 16, CCw389 (Part C) 12/18/4c

1942 ~ Chemicml Ressarsh « deneral
and Kadioohemistry

4,2
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The Diffusien of Fisslon Products CC-30
from Folished and Unpelighed Ketal

at 8009C
Saadddnc, L. Foaat
Chazistry of 94 CE-09)1 (Fart 12/15/42
e=111)
Teghnological Eepeargh cT-22 (Fart B) 12/18/42

Kapors fer Month Exdiws Decamber 1S, 63308 (Fart 0} 13/1B/42
1842 » Freductien snd Oonstrustiion

lﬂ for Nenth Ending Jawmary L8 1423 (Fard 1) 1/15/63
- Toshnslogical Researd: ~ boot,II

Report for Momth Rnding Jamuary 185, GC-415 (Fury 0) 1/18/43
1943 « Chamieal Ressarch « Gensral
and hsdieshemistry

Repors fer Nonth Xnding :ma‘l: 18, 419 (Pars &~ 1/25/a3
1943 = Chemistry of P4 11}

Repors for Menth Zndisg Jamuary 16, 0742z (Pars ©) 1/15/45
1942 » fechnslegioal Essearsh sad
Jevaslepment - Se8§. 1

Report for Hoath Ewdins Jamaaly 15, C5-435 (Part D) 1/18/43
1943 = Frodusiien snd Oonstrwsiisn
Index %o Ames Metallmrgical Reperts CT-43) 1/14/43

$oe 8130 Index %0 Chemical Reperss
fron Ames OT«438)

Fasanl, Yoo b, D, Tevelmagh, M. 0. ¥axf
Segregation ef Impauritiers in a Typleal In-00-432 1/22/45
got of Caat Wraniux

i1 U L

Dessrnination of Carben in Uranius 00433 1/26/e8
snd Uraniwm Gempeunds

Praliminery Survey of a Tharmal Method for Rmmeying 4E=437
Figslen Produots, Developed By the imer Chemlcal

L AT AtO AC)-18




Speddius, ¥. F. et ol

Infex of dhe Ames Chemical Grewp through CC-438 1/1/43
January 1, 1943 {Loo eleo Index of
Hetollurgicol Reports OT-431)

b TN
Heport on Eecasting Urenfun Ketal in Alr 07-488
Innatl, Yo

Speatrophotametric Dyterminration of C0-420 1/8/43
Iron in ¢hs Presence of Uranlum

Hoalding, Lo Koo 25N

Raport for Ferlsd Ending Fedreary 18, 1942 0Ce485(Pars 6) 3/18/e3
(henioal Repparch = Gengral and -

- chenistyy

Repart for Peried Pnding Fekruavy 18,  OB<487 (Purt 2/13/42
. 1943 - Ohendetry of 94 C-I1)

lypert for Period Roding Februsry 20, 02490 230 /43

P47 = Ames Neballurcical end Metal~
lograghic Groupa

keport for the Menmth Endimg March 18, 1943 00=5zl S/LB[4x
Chanioal Eessarch - Radioohemishry

Repor$ Zer Month Endlpg March 15, =822 (Part €) ¥/15/43
1942 = Chamistry of P4

Repers for Nemth Ending Naprch 15, Cow823 (Fars €) 3/15/63
1943 = Chamioal ¥sssarsh « Analytical

Report for Wondh Endins Nareh 27, 1942 OfT<Ba2 LTE J LG
fechnologzionl Ressarch -~ Hetallurgy

Keport for ¥oadh Roding April 15, 1943  CH-578 4/15/42

Chenigal Fessarch - Chamipghry of 94

Uranium Eydride C0=580 4/16/43
dehos, La Boo b . Euxion
the Hydride EKesstion as s Mesns of 02885 &/6/43

Tegtins the Continuity 2f Costinge

e s



Suedding ¥, H.. ot &l

Beport for Month Enéing April 19, 0C=587 4/19/43
1947 - Chemicel Kasearoh = foperal
and Rafiochenical

The Aiffusien of Fiesion Products from Cast CC-594 4/
Uranioe at 100090
Earl, J. 8.
Spsctrephctometric Detsrnination of 0C-807 FYE T

Calslium to % Adaptad to the Detera-
flaation of Calsiom in Upanius Netal

Soaddinc, Yo B st 4l
Fart 1I of Bepors for Memsh Ending 0T-609 4f28/z

April 34, 1943 « Tsahnslogsical
Raaseorah ~ Mekallwrgy

The diffusien of PMasion Products frem $0-615 543
Uranlum at 1185°

Soadiing, Jo Koo 05 8)

Repors for Kenth Enling May 15, 1943 G864 s/18/a2
Chamical Reysareh -« Jenaral sad
Fadjeghanical

Kepers for Nonth Enling May 15, 1945 478 6/15/43
Ohesiss)l Sessarch = Chaxighry of 94

Report for the Nanth Rnding May 15, 1947 GO=£82 B/15/e2
Chemical Espsarsh = Anslytical and
Genarsl

Part Il of kepers for Hanth Ending ¥ay C7-886 B/2af4:
22, 1943 - Teghnoloegicol Ressarch -
Hetallurzy

Sowkon. A..fs

Froduetion of Deuterian and Ureniun Deuteride CO-695 5/a6 /4
fron Heavy “ater

AB
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The Diffusion of Fission Froducke frem  CO-700
Uraniun {krrats)

The Preparation of Trivaleni and Tetravalent CC-YOS 6/7/4a
Compounds of Uranius from the Ketal

Eh;‘lDry Fluoride Frocess for seperating ON-717 E/17/43

Eeport for Month Bnding Jume 15, 1847  C0-T25 E18/43

Chamioal Fegeardh « Cansral andl
Eadiochetiical

kepery fer the Hopth Eading Juns 15, 1943 0C-726 6/A6/43
Chemioal Bessarch - Analytioal

Eoporté for Memth Ending Jume 15, 1045  CB-727 8/16/4z
Chariical Hegearzh - Ohemigiry of 94

Fart 11 of Report for Momth Ending £7-TE1-4 5/34/43
Juns 34, 1943 - Technelogion) Rasearah :
= Ketallurgy

Fart 1lef Report for Month Eniiug Juns OT-TSA-B 6/34/4
M, 1943 - Tiﬂhmloglm Regsarch -
Retallurgy

Part Il sf Epport for Menth Noding Juss OT-¥5l.C 8/24/43
24, 1943 ~ Tochmolaogionl Hegoarsh -
Metallurgy

fhe Beta ani Onmma Radistions from the CO=763 5/15/42
Chain 77 b e 2,4 h I (Jolnd publi-
oatien of Chicago and imes)

Mlliesn, ¥ B,

Chenloa)l Kethode for the Separationm of CC-765 6/30/43
the Flaaion Frofucts
4.6



Seedding. ¥, Eo. g% &l

kepart for Month Bmiins July 16, 1943  C3-19¢ 2/15/43
(hecieal Eescarch = Analytical

Rupart for Month Inding July 15, 1943  CU-795 7/15/42
Chamioal Research - Chemistry of 94

Report for Month Fnding July 16, 1045  C0=B03 7/16/43
Chenical Research - Genaral

Part 11 of Report for Konth Ending July CT=-815 T/23/4
24, 1945 « Taghmolezical Hessarch =
Nstallurgy

Report for Menth Bndin; July A5, 1043  CC=837 7/18/63
CUhemionl Research - Eadficchamietry

Report fer Honth Mnding Angust 8, 1943  CE-8852 8/Bfas
Oharical Besearch - Chwistry ef 94

Repert for Month Ruding August 7, 194F  CO-858 s/r/e
Chemionl Ressarch « Gansrsl

Report for Manth Eadins Auguat 8, 1947  O0C-B62 B/a/4ax

Chenical Eebearch - Analytisal

Part I1 of Beport for Momth Ending C2-591 8/21/45
Agust 21, 1943 ~ Technologioal
Reossarch « MNetallurgy

Repert for Nenth Endinz Jeptember 15,  C0-921 8/15/43
1943 « Chenieal Hggsaroh -~ Radlse-
dhenlpry

Report for Rsnth Sndins Sestember B, {28 p/ajez
19042 » Chemisal Epssarch « Chamistry
of 4.

Fart 11 of Repart for Memsh Ending Cr-pnd 10/3/43
Getobar 2, 1943 ~ Teghnologioal
Regaarch -~ Hetallurgy

Fart 11 of Bgpors for Kemth Knding €7-1007 10/24/43
Ogeeber 34, 1943 = Technolegicel
Esaoargk - Hatallurgy

Hepert for Month Endirns Octeber €, Ci-1048 10/6/43
1940 - Ohemical Kessargh =

Ghesistry of #4
4,7




.

Report for Konth Kndins Novemder &, CC-1087 11/6/43
1043 ~ Cheniecal Fesearch

Analytical

Eevisv of the Hetellurgioal Fropsrties of CH-108& 10/16/4%
Traosr Flutonium to Ociebar 15, 1943 «
Qhaeical HEesesrch Chemistry of
Fluteninm

Snsfting, 7. K., st al

Rapert for Month Ending October 9, 0C-1089 10/9/45
1943 » Chamieal Epseardh -
Sadlochenistry

Repert for Month Znding Bevember 8, CE-1080 11/e/4z
1942 » Cheujcal Ressarch =~ Cheuialry
of Plutoniux

Repery for Kenih Boding Ochober B, 1947 OC-1081 10/8/43
Gheniesl Regaarch « Anslydical

Jeviev sf Metallegraphy of Ursaiwm and  CT-1062 11/15/43
Some Af 1%s Binary Alloys. Technol-
ogles) Regearch = Hetallurgy

Repors for Honth Ending Nevenmber 6, CO=1083 11/8/43
1947 ~ Ohamical Fessarsh - BRadio-
cheniinvry

Eaddar. Yo d.

Pregress Report en 5wdy of Paskars A-)034 2/7/4a
Affsciing Asduction of Gresn Eald
to Matal

Ansdding. T Hao b AL

hepors for Kemth Nuding Jemumary 7, CC=3091 ¥y JI Y
1944 - Chemionl Ressarch = Anslytical

Part 1! of Report for Menmth Ezmding er-1102 11/28/4=
Boy, 28, 194% « Teshnologlosl Kessaroh-
Metallurgy

Fydride Hepors ef the X=ray Greap COo~1131 12/108/42

4.8




Snedline, . Ba ot &l

Part 11 of Eeport for Month Ending
Legember 27, 1943, Technological
ksasarch = Hetallurgy

Report for Konth Endins Dacember 9,
1943 - Chamles) Repesrch -~ Anzlytical

Saport for Jonth Endin: Decsnher 10,
1945 = Chamieal Eesenrch = Chemintry
of 94

UMm Hydride ~ A RBeviev to Jamuary 1,

1944
Jnediing, Lo Bos 2t )

COe-1180

CC=-11P4

00=1198

0C=-1201

Eepert for Konth Mnding Dacember 10, 1943 CC-12)2

Chenical Ressarch » General

Report for Mondh Ruding: January 8,
1944 - Chamical Ressara) « Chemistry
of Flutoniun

Esport for Komth Ending Jamuary 8,
1954 = Chemionl Ressarch = Hadld-

thanistry

Repurt for Menth Enéing Jammary 8,
1944 = Chemical Hessarch ~ Censral

Pary 11 of Repart for Memth Rnding
Jan, 26, 1944 - Tedhnmelogicsl
Rassarsh « Natgllurgy

Part I1 of Raport for Maath inding

January 568, 1044 =~ Yechnoloslecal
Eenonrch - Netallurgy

Ealdar, Mo K

CR=1243

GC~1244

GC-1345

01127048 ,D

01=1270-B

Oomparison of Refractoriss as Bemd Lining A=103°

Maserialy in Preduction of Hetsml

Mxcanc of Kagnesium Used as Reductant in A-103E

Production of Hetal

Coxparison of Variaus Types of K, E,L, and A-103°

Ance hagnesius

i.9

AAAAA

12/ 37/43

1z2/9/4s

12/10/45

1/1/4
12/10/43
1/8f44
1/8/¢4

1/8/44

1/28/44

1/25/ad

s/c/g

ENE ACT rS4r



A Lowv Aweorpsion Counter of Inproved esign CC-1350

Momilﬂﬁi-a of hthenium and Rhodiurm

Soaiding, Fa oo it &

ksport for Pariod of Meroh 10 de Jpril 10,
1944 « Chenigal Kepsarch « Purifisation

of Fu ant U

Egopors for Paridd of Kersh 10 to April 10,
1944 » Chenigal Easeurch - (haplatry of

Flutoniun

Hepary far Yeriod of Narsh 10 40 April 10,
1844 = Chamical Ressarsh = General

Chenistry

Raport fer Farioed of Mareh 10 to April 10,
1944 = Notellurgionl Ressarch

Repors far Period of April 10 %o May 10,
1944 = Chamical Ressarch - Chealetry of

Flutealus

Report for Period of April 14 %o Nay £,
1044 ~ Chamical Kessarch ~ Analytical

Chemigtry

EKepert fer Faried of April 1C so Hay 10,
1544 -~ Chamical Ressareth = Gengral

Rapers for Pariod ef April 10 ¢ Kay 10,
1944 = Matalliurgzical Ressarch

2avalmach, S D

A Fathed for Detersining Fluorins in

Uraniue Metal

Bandine, Ta Baa 0t ol

Rapert for Pericd of Kay 10yJune 10, 1544

Chemigal Research!
Plutoainn

Ohemigtry of

Eeport for Period of Kay 10 %o June 10,
1944 = Chamianl Ressarcht Gsneral

Chanissry

4,10

G0-1492
CE-1404
=145
CC-1498

T-1497

(X-~1496

CC=1420

0N..],503

GC-1304

3/25/84
a/e/ﬁl "

4/10/42
4/10/44

4/10/44

4/10/44

8/a0/44
8/5/as

6/10/44

B/10/44

8/8/es




Raport for Ferisd of Yebruary 1 te¢
March 10, 1044 - Ketalluresical
leasarch

Raport for Ferilod ef February 1 #o
Karch 10, 1944 - Chemioal Hepearch -
Chenistry of Flutonium

Bepart for Feried of Yebrusry 1 o
Fareh 1C, 1944 = Chamicel Regoarch -
Anzlytical Chemiatry

Bopert for Period of Yekruary 1 &0
¥arch 10, 1944 = Onemicel Research -
Gensral Uhexlgtry

Uraniwn Trifiserids « Suemary Report
Joeddings JaEoo th Al

HEeperts for Period of Fabruary 1 $e
Karch 10, 1944 « Thenigal Zessarch -
Parifisation of Fu and U

heport fer Faricd of May 10 $o Juna 10,
1944 = Chemiconl Regsarch -~ Analytical
Chexiskry

Rsport for Period of Kay 10 to June 10,
1944 = MHotallurzieal Esssarch

-
I P

Badiptiens Anscoiated with the B30 Day
#a B Sectnd BE Desay Chain « Eallio-

fhenietry

Epeddtne, B, B, 0t Al

Repert for Feriod Junas 10 4o July 10,
1944 « Chanical Ressarch = Qhenietry

of Flutoniun

haport for Yeriod June 10O $¢ July 10,
1944 = Ganeral Chemigtry

Kepert for the Month Junms 10 - July 10,
1944 - Chexiocnl Research = Anglvtizal
Chomintiry

AL

Ci-151E

(Felifl6

GC=1817

CC=1524

0c-1536

Cr.-1886

0C=1774

0T«1776

0C-1776

CR=1777

Co-177E

L1770

3/10/44
3/10/44 |

3/10/41

6/10/44

8/10/44

r/10/44

7/10/44

?/10/4<

7/10/44

s
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Eeport for Peried June 10 §o Adly 10,  CUel780 /10/4¢
1944 = Ketallurzy

Beport for Ferlof July 10 te Ausuat 10, 0C0-1781 8/10/as
1944 « Ohemicsl Aepenrch « Uemsral

Report for Peried July 10 t¢ August 10, £C-1782 Bf10/44
194< ~ Chenias) Ressarch - dpalytical
Chanietry

Bepurt for Feriod July 10 %s August 10, CW-1763 e/r0/e
A044 = Chezion) Keseargh - themiptry
of Flutspiun
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AFPSNDIX B

Exsmples of Jervise Yerk Dons ab Amss
for Chher 3ites of the Nanhatiam Distriot

The Amss laboretory has bemm very sueeessful in rroducing pore
chemiscals, rere setale, very pure metals, and speaially fabricated
objeets whan iV has bewn diffisult or lmpoasible to obtain them froa
ordinary commsreial chamnels for use abt other aites. The Anss labore-
tory does not wish ta besaws a service laboratary, howsver, it is falt
mtithmm;hth-intmndmmimwmm
sminty, to de & cartain ssomt of this Sype of work providing iA does
nch becoms se burdemsoms as to threatem the stability of imss as a
research laboratory. luoh of thie wark requires the services of re-
search nam of ocutstanding ability, Talle these ses are willing ta de a
gertain amount of service wark, thay are nod willing to devote a mjow
pard of thely Sime to 18, They fesl quite rightly that they have sede
sajor finaneial sasrifises in oxrder teo stay ia the asademis atmospbere
in shioh they can ds fundamenial ressareh. They feel that, if they
have ta devots the mjar pard of their time to service wark, they might
beldar resign and ge iate indusiry where the finaneial rewards are
grester. )

The nature of thege service dessnde is vuriad and it is very dif-
fieuld to say what the demsnds will be im the future since they usually
arise midenly and are supplied in a relatively short tims. The wmly
thing about whioch one can be cartain is that a number of services

requasts will be received sssh manth. A few typical examples of serv-
1209 rendered, umqmaamm:m District, by the ines

8.1
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Projsot are listed below.

Supplied about 2,000,000 pounds of wranium metal, largely as bil-
lsts but alsc considersbls amounts in wvarious speclally shaped objects,
Some special wranioe disks were made from depleted uranium salt (almost
pure Um) for use as targets in eyulotron studies.

Supplied about 4500 pounds of pure thorium metal largely in the
fora of billets} in a number of cases the mstal was made in gpeaial

shapes. A mumber of mashined thoriwm disks were prepared for use in
eycletron bembardment studies.

Supplied about AS0 pounds of highly pure cerium metal in the form
of billets.

Supplied a number of specially fabricated objects of other mate-
rials such as lanthanum metal, beryllium metal and special alloys. A
beryllium ingot was prepared from radicastive berylliuz salts.

Ground several hundred pounds of ealoium metal and manufactured
fluorine gas which was shipped in oylinders.

Fabricated and supplied cermmic bedies such as erucibles, high
temperature defining-elots, rods and filaments made of such materials
as Ca0, NgO, Be0, U .0, UGy, U0, UC, U0y, UC,, N, Ta, Zi¥, IrC, TN,
TiH, W,C, ¥, TaC, TiC, OWC, and MeC.

luppnd-lphoofmmlrpunch-iuhmhum,!m-’.
ur’, nz,. ve, W, uml'. Ec&". mr,. mcl’. RbF, Ca0, rare earths,
anhydrous rhclh, ThOg, l‘hfh. diethyl sino, dimethyl sine,
disslieylalethylenedismine and & -naphthohydroxanic asid.

o SRR



Made metallurgical examination and eonducted corrosion studies of
tantalum filaments, stainless stesal sheets and ether parts from Y-12
apparstus subjected to sorrosion. Studied the depth of penetration of
sranise sstal into walls and parts of a salutron,

Prepared specislly bonded bi-ametallic strips of copper and wranium.

Studied the applicability of the multisourcs wnit for the spectro-
graphic determination of beron in saleium aitrats selutions.

Nade anslytical studies of the effestivensss of the removal of
silison, phosphorus and sirecnimm from wranim sentent by hydreflunoring-
tion of ere samplas supplied by U, 8. Geclogisal Survey.

Partisipated in a nunber of analytisal programs in which standard
sanples had o be eompletely anslysed by varicus sstheds and the
results eompared with those of other labersteries to sstablish best

m‘l wm-
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APPENDII O
List of Soientifis Persenmnel
of the
Ames Frojecd under the Manhattan Disdried
Ome 5f the outstanding charnsctsristiss of the imas Prejsst vas
the wvholehoarisd and uneslfish ocecparation of the satirs greup. Vith-
oul this tsamverk 42¢ sucsess of the projesd womnld have beésa imposeidle
under the etress and sirsin of the urgenay of the var effart. 4 lied

of scientifie psrecnnel of the imee Preject, under the Nambaifas

Dletrict, followms

Hame Iidle Augeinted Reviznnd
Ahsans, Demald X, Juaier Chemiet 8/42

Andsreem, Charles 1. Hessarsh Assistant 9/48

Aysye, Augustus Sidasy Junior Chemiet 7/43

Aysre, Busll O. Asseatete Chemisnt 1/48

Ayere, Johm A, Chouint, Sestion Chisf 6/42 8/47
Baensiger, Forman C. Asseeiate Oheniet 13/43

Baksr, Hichard D, Hessarch Asssalate 9/43 8/43
Baldvin, Esbert A. Asessiate Ohamiet 6/43 13/48
Banks, Chariee T, Ohemi ot 3/48

Baweos, Jehm 8, Juater Ohemind 13/43 13/44
Beyh, Arthwr J. Research Assistaat 3/43

Breuklander, Laurenss  Junier Reesarsh Aceistant #/43 4/43
Brewn, Herase D, Juater Chomiet 1/44 4/48
Bruse, Olarenas V, Junior Sesesroh Assistant 3/43 YL
Buckasy, 5. C. Assaslate Chealet 7/42 ¥ /48
Butler, Tom A, Junier Chemtod 8/42

Byrd, Derwin Reesayoh Assistang 4/43 é/42
Caldervood, Wayna, Jr. Ressarsh Aseistaatd 1/43 e/
Calkias, Vincemt P, Juaier Chenietd 7/43 9/44
Carlsem, Jeha P. Phyeicied 7/48

Carleen, Oecar N. Janior Chemist 6/43

Cartey, Jamees Eal Isesarch Associaste, 11/43 9/43

Greup Leadey

Chiot84, Freme Asscointe Cheniet 3/48

0line, Donald Jusior Chesied 1/44 4/48
Coots, Joha H. Besearch Assintant 9/42 9/44
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Dasne, Adrisn Assoeiate Oheming, 2/43
Bection Ohlaf

Doigan, Paul Renaarch Aseistang 9/48 1R2/48
Donohne, Buth Asspolate Ohemied 1/43 12/e4

{¥rs. A, Tevebangh)
Mwards, Frank 0. Junior Chemiet B/ed
Rricsen, Kedert P, Junior Chemist 2/4% 3/e8
Bving, Hichand Junior Kesenrsh Assietant 6/46
Fazeel, Velmer A. Chemist 11/42
Pases), Mary Amalyet 9/48
Feibig, Josaph Reetarsh Assistang /45 e/4b
Figard, Paul K. Junier Chemiot 3/e3 8/48
Pieher, Ray V. Junier Chemist 1/43
Ternefeld, Nugene J. Eessarsh issistant 2/48 9/48
Fornefald, Rleis M. Resesarch Aselstant 9/e4 'y
Fulmer, Ellie I. Aseletant to the Direator T/4é
Pulmer, Eebers Ressarch Aasietant 18/42 1/48
Sladrovw, Elrey Aseistant Ohsmiet 6/42 o/ar
Gerald, Park 8. Junisr Resesrch Assieteny £/42 8/e3
Gotush, Nichasel Resesrch Aselstant 3/43 ria7
Gray, C ¥ Associate Chemist, 4/a2 2/48

Ssotien Ohief

Hach, Ol4fferd Junisr Chemist /44 10/48
Hand1in, Leute Jenior Cheaist 1/48 /4B
Eayes, Anesn N. Regoarch sssietant ¥/48
Rsidel, Rebert Junier Chamiet r/48
Hein, Richerd E. Juaier Ohemist o/42
Bomberg, Robers V. Regearch Aseietant 3/44 10/44
Bexeng, Raymeni Ressareh Asvietent B/48

. Jualer Chamist B/46
HEuat, Klton Reeearsh Aseietant B/
11177, Janss Junier Eesenrch Aseletant ¢/43 s/ab
Jacobeen, Thesdars R. Hessarsh Assietant 5/43 9/43
Jenaen, Frling Assietant Fhysiolet T/46
Jebns, Iral B. Associats Tirestor 5/4% 3/e4
Jonss, Yermal i. Junier Nessarch iseietant /43 8/44
Jehnoen, Nsrlan Ressarch Assietnnt »/48
Joknses, Oliver Angssiate Ohemiof 1/43 4/58
Ksat, Arthwr Junier Chemist 6/a2 s/a8
Keller, Joseph M. Phyeicist, Sectisp Chief 8/48
Xeller, ¥ayme H. Senier Chemiet 6/4% 10/48
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Jeme

Knipp, Julian
Ksontz, Philip

Larson, Jame
Leslett, Lavrance J,
Leaghman, Heberi
Lagvold, Sam
Lipkind, Hemry

Lyoa, Ward

MeQlure, Johs E,
¥oDonald, Eiehard
Nartin, Donnld
Maxwell, Elisaketh 9.

Neuwlten, George N,
Eshar, Charlea
Wevien, Amas 1.
Nottorf, Robert ¥,
Foyee, Willism K.

Olessn, Kary lem
Pattorson, James H.
Potereon, David
Petersen, Daniel V.
Pfluagar, Killam

Plsrisk, Xdwvard 6.
Farter, Faul I.
Fewall, Jusk K,
Fowere, Righard
Pratt, William ¥.

Rasushle, Riohard 7.
Reod, Sherman 4.
Iuntle, Rebart

Sleight, Nerssa Ai.
Bnith, Alvert Les

Suith, Framols C,
Smith, Rebert
now, Adelf
Spedding, Prask E,
Speucer, VYalisr

Stékes, Richard XK,
Btoeick, irthur J.
Bullivan, ¥illiem E,

Physicintd
Fhysicist

Janiar Resscreh dssistant

Physicist

dJunier Phyaicist
Fhysicint
Associatle Chemisd

Research Asdietant
Researeh Aseintant

Junisr Ressareh Assistant

Chonint

Junier Resesarch Assietans

Junior Chemiot
Ansesciate Chemioet
Chamiot, Beatinn Thief
Acseaiate Gheniet
Asesaiats Obheniet

Junier Resenrch Assieotant

Jusior Chemisnt

Ressarch Asslstnnt
Ressarch Assistant
Research Asnsistant

Regsaroh Asxistant
Junier Chemlet
Junier Chomiat
Heeearah Aveslstant
Ressarck Assistant

Jenisr Ohemist
Esssarch Assietant
Benior Chamist,
Be¢tion Ohief
Asngofiate Chemi et
Junior Chemist

Junler Hesenroh Asel ntln;l

Ressareh ssslatent
Junier Chamiet
Tlrectsr

Research Asnistant

Ressarch Assistant
Chemd ot '
Chemjet

8/48

/¢4

11/47

3/48
2047

5/e8
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Svec, Harry
Tovebeugh, Artwr D.

Thamer, Purten
Thompson, Richard
Treick, Dalton A.
Tucker, Valter D,
Yaslow, Tred

Yolgt, Adolf
Veter, Roger
¥alsh, Xenneth A.
Varf, James 0.
Wilhelm, Harley A.

Wilkinsen, Jehn A.
¥illiams Yayne
Wileoa, Archie
Wimmer, RBugenie E,
Yolter, Frederick
¥right, James N.

Jisle Appointed Resigned
Junior Chemist B/44

Associate Chemist 6/a2 10/47
Research Assistant 7/46

Junior Research Assistant 9/42 8/47
Junier Chemist 5/43 8/48
Associate Cherist 1/45 9/47
Junior Chemist 3/43 8/45
Ohemist, Section Chief 7/43

Henearsh Assistant 8/48

Researsh Assistant 4/43

Chemint, Seotien Chief /48 /a7
Associate Pirector 8/48

Jenier Chemist 7/42 v/e2
Juonior Researsh Assistant 2/48 6/e0
Resecrch Assistant 1/43 6/48
Junior Research Assistant 1/44 10/44
Asssoicte Chemict 4/42 /48
Junior Ohemist /64
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