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.l~ tu oppo11M •• off \he door fr• th• 1oun• &N l••t•• '11• •teo•lftl'88 
• 

se ~ · u to aepsfat•l7 oollen "11• u-aa1 am ••crecat• it troa th• 
~ v-ua. !h• whole cloor ntJa 10VM, ,. ... ,...,. aDI llmr, oeppel' 

I 

c:luot tor bo\Ullng tM 1~ beaa, 11 reternd to •• the "])• uDlt. aonr.i. 
· tor th• bl~ an l••W ••7 troia tu vaelt 1a 1epan.te W.-"°'7 ooatlrol 

beya. !h• ooi.atnl ot eeoh lda ta· aooc.p11ah9' b7 1Ddl-.1dlld. ooanro1 

peml•·· BehilMI Moh paul i. a oubiole· oontainl.q nett.tiff• whlOll 1u­

pl7 tu hip -...ltap diffot ourrtnt l"Oflu1rH. ta aooelen.•1.q the, lou. 
,. 
' ·n. ~gl.Dal: . pl.au tor t•ll iDoludK ttw zi-••tnob t• be hou .. · ia 

th.rH bulldiDC•• .BJ 11he UM· tbe:·thiri""l>uildlng, to ·houae OD17 om tr'MW, 

.. under · oonatnnlo-, a mmbel" ot de'Nlopmata to bpo'f'9 Al~ vaoll 

oporationa had beo d•~ecl· stnoe luilcllq 9201-1 •• panially oo­

-'fUO'tM aDl proow-.~ •• bea lalid.aW.• it •• lmpMaibl• to S... · 
~ . . 

ata11 •11 th• hlpro.,...ata d••lr••• .aa a r•nlt, !nok e. Bulldiq 91Cil4, 

1• a oro1a b•'••• the original Alpha traob aJMI Alpha J:J: whioh 1m1W4t . 
tu la~at· lllpro-...ni:••' .ut. ?•la Bateluiloa •• authol"i•e4 1A S•pt.uer 

' 
19d aD4 it •• cleoldM to aclcl tour ilplla traob '• · t•1a, lt bM- · 

. 1 

I 
1, 
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I 

:KBRET 

l'l'Oll th• atandpoint of prod.uotion., th• ••t illlportant of th••• ohaqee 

.,.. th&~ the •oUl"OM wulcl haw tour ion1aatloa ohubera inateacl ot, 
. . 

a. &Di wulcl operate a• a hip voltage whveu the original aouroea 
OU 

operated •' g#D4 potutiale !hea• oi.nc-1 hl4 alM·bffa inoorporat;H 

1A Alpha I}. 

" ~ proo•••lna ot Alpha procluet aterial tor a.ta t'9H atwlal• no~,,..,-

aD4 p.roo•••lnc ot 11U9JIU&t .. Beta fee4 •ta1a1• aJl4 the pr"ot•••lna ol 

Beta produft mterlal tor •hiPMnt t• Loe Al•-· !he material oollHW · 

1A ~pha noel.,.. haa to be ohealoalq purlt1e4 e4 oollftrie4 to a •lilt- . 

able t .. cl tor th• Beta aeparatloa •tap. ._la ere•• oaut1oa 1• r .. ld.l'ell 
I 

to pr...-.d lo•••• ot the ilpba Procluet "ban _. DtO•HU"7 llitll the 1"• 

•1""1»1• .Upba tm. ni. u.nuda. eu1oh.. ill v-111, t&bt• tl'Oa ~ re-
1 

••!Tera, 1• purlt1e4 1a a ••1•• ot oMaioal 1tepa au ooDYen.& te 

vanlua tetnehlorl~ tor lMcl to the Beta trae:ta. 1'be uueparaW 

'•t•nal tl'Oll ~ hta aeparatioa pl'ooffa whioh oolleot• 1Ja the ,.,U..,1. 

equlpm».• la r..oft4 'b7 _.biD&. aorubbing, ancl l'imtng. .&a Wtlal 

ohui.oal pn .. ••ing· 1t.p la •cle w1Wa the napeotift prooeaa lndld1JaP. 

to raow the ajori 117 ~ the urazdua aJUl to ahortea the reo10l• tm.. 

the material rao• 1• tua rea47 trw 4l7iDC w OOll'ftraloa to unzat.• 

te~ohloriu. Th• ~ atalal la twther pro .. alH to wve 

•ztam utraetioa ot lll'Ui•• ill the uruta ol»taiucl u oo.ll't'V'teil 
' . 

to th• tevaobloriM toz "Z"n•• •• te• at.,.tal la th• Beta t.rute. 
A 

Beta reoei ft1'a oontainSng .tu high17 eu1ohe4 mterial tr.oa the Beta 

••pu&ilto:a •"-1 u• handled with the t1bo•• oar•• The mterial oontal-4 
I 

\,. 
. \ 

\ 
' 

\ 

' \ 
\ 
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·., ! 

wl~hin th• 1• prooe•••cl iJa mall batob equipiwnt on a laborato17 so.ale-.. 

Pm>ltioa111oa proo••••• are pertonaecl •imilu to th«M• done pre'Yloutr. 

'b\ds 111UO!l greater ellpha81• ia plaoe4 upOll pnwnting lo•• .. • TM purl• 

tied uran1Ula 1• tha oonwnecl to uranium triratluorld•· (UJtt) tor shipir 

..n to. Lo• Alamo•• .&.a ?Tl9nt1tmed pr•.'f1outly1 the phys1oa1 aepara'bloa of. 

u-us .Jraa u-u~ ia pertl)mect 1Ja twe 1tepa.,. !he ••ooDI atage, ·~•1na•, 

proo••• building• are aO-lfh&t eilaila• to . .ilpha iza appeuuoe a%Ml ~ . . . . 
ticn1.. POUi' pl"Ooee1 buildlnp are ph'fide4 (9ZCM-1 1 9204-I• 9IOW, ml 

920M) •. laoll buildlng ho\UI .. tw r•o•'n•laf with 3t blu 'IJ"'I trao~ 

All bin.a;' ~ in Alpha II• taoe the outa1d• o~ tu tno• ~ .,.. wdta 

u• d1atingu1•Mcl .troa Alpha by 'belq a.it .. la •1•• aDll h&Ying ad4l•tem1 

tea~ that •th•• agatut lOt1••• or o.ntaminatloa ot th• l•M material. 

·n. pboSpl• ia• of ooune, th• Mme as that to~ the Alpha prooe••• .A.I 

the~ &N OD17 I •la proo.a• buf.1411119,. th• · 0~1-' (Oft&' 200) ·bull~ 

houae ~ ad41tlona1 awd11U7 l"ao111t1 ... IlleluclH la tha•• &ft tn 
\ 

' ton••• pmp ·hou .. , pl'O<M•• 4•wlop111Dt .tao111'1.ee, ••niott taoll1"1••• 

11lop,1 •. ..,...hou••• an4 ottloe. 

' • n.a1e rroqaa. • na 1une 1941, tit• »w••t.•t. •• gl:'fla a ,.....t. · 
-»4t i~~o~ 

. dential DinotlwA wh10h~uthor1af4 the cl••1ga ot a pl_. te procluo~ 100 . 

. Cra9 peP da7 ot v.u1., llllll• ooutclenbl• Wl'lt hU bea 4.one ~ aa 

el..VC.pt1o ••p&ntj,oza mtw, • tnmniou .. cnmt d cl•tail NM!n.M . . 
. . • . w~e~ it wo.s •V"i:t•~1.,r.c~ 

to b• work.H ·oa. n.e l>11tr1ot; th•ntozae,
4 
hd to en~• illled1ateS,. 

.· . . 
int• u ezteuiw de1iga ~rogna whlo~ •• ooordlmW b7 stona a W.'b-'.,.• 

• • 

ba114 oza tbt dewloi-nt• and. ba•l• lritotma,lOll ~lM a~ 11CQ. 1'M 

orlgiml cona4'pilloll -. ot proo .. a. blna· -~~,_.t 
............... ~~ii&~~ 
r~~Aft!Hf6R~rJaJ 

\ 

\ 
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"' 
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ilf@}ffl-

UD.it .•ZMI a •incl• noes..- unit open'tlin& la a •eu• la a agnnle. 

tte14.. re procluoe 100 gram pel' da7. 1t -· •11dat•• that 2000 

•1Dcl• 1ourM um.ta would b9 "'111"cl. Later• uaas, c1 .... 1op .. a • 

IOUl"O• uni~ .. that 'b7 n.o-... lHJ, ••• ti. mapd d••lgD -· ~ 

1H..H41 the Alpha I ao~ clea1ga p.rnidecl to' •• bba pet' ~~ 

•• ~,_. h&Tiq tw doule 10V.. wat.•.. Pl"ocW---11 am oonttnetloa 
" ·~ 

prooMd.•d oa thl• baai•• A total ot I J.1~ bul141ag• aQI • V..b 

.. cleoicle4 upon. BuU.Clinp tl01•1 aDi1l 9201•1 would .aoll haw- \1ftt 

t._raob ot 98 blna 9aoJl., .wh11•· the a- V.oll wul.4" 1• Mldlnc tao1-a 

all4 ha•· one trulr .- 91 bllLt• IN'l1: la 1'"• 1t we. deeiclM te 1-

etall a ••oolllll t:1lf. h1aa ••'9• l1•• ._. •cle 'of a·Nq ao1°"41..,.. 

oow17 liner an4 a •••• •Did noel wr 1udoor u•mbl7• '.b'oultl• -. 

•xperieno .. a'l ftM ft'aa ... IO~ w• ba· • ftl'~bl•· deei .. .._ 

._,,_. .. b~ th* ••·of qrU 11u.. .&a a:pau1•. ot 'h• 11HW.O-ptt. 

Plant -. aut~ oa U Septabd 11.S • . The eneuloa oown4 Cl.alp 

'&Del ooutn.,l• ol rGU' Alt• tn.elr;a ... - 'a.ta tnob, aloq w1tla ti. 

neo••eu7 a~1•1e• tr# u ••tta1:e4 ooat o~ tl.40,_ooo.ooo-. rh• JW9 
' ' . 

Up.ha billd1nga (9201_. am 9201,.1) wn cle1tgne4 .to hou• tw •Walgh., 

line ,. ca1 •cut• ..... • tod •bft• 1ouroe umt anc& 1DOl'eue4 fte\l­

oa~t•ie• wre •lat ~orporatri \la •he clea1ga. A ••ooml Bf11a. lnd14lq 

(8'41.tlq .9.,...1) •• to . tolln. the clMiga ot the· tlr•• I••· butl•nc• 

X. J117 19".t a tJiiN Jet. lndl41q •• authorlaff ._ WU ntMat~ 

traa 1.- lull~ .. 1 ucl a ud t. to11o•.J&te•• dnelopa-M. Ia 

Ooto~ l~,, • liner ••nio• tor J.1p1- IJ •• bepn. fhl• -.. m ... •U7 

1a order te U1• •Dl'ioM• tee4 aaterid.. Origlml. ~cpir-nu tot1 

?•11 operatloDI 1no1udecl Alpha and Beta· oh..toal prooeaa bulldingle 
- ' 

\ 

I 
' ! 

I 

. I 

• I 
l 
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Alpha Chaioal B\dl4!q (1141• HOI) aa clee1gm• to 1DoluCS. Vapor . Phil•• 
&l:l4 L1qui4 Pha•• uthod• ot W"&al• tetraohloricle preparation, ••u• 

•ulal•te4 tao111t1••• dq· ro. Ull oharp bottl• la.dine taot.11'1••• aDI 

a 'bulk treat..11' upan.u tta tu r•crnr7 ot reeyel• aterial tna tbe 

Alpha proo••• 'buildizaga. 1'hl Beta oheaioal lndld1n1 (llclg• tlOI) .1a­

olua4 taoUlti•• tor n .. t.'Yina aDI reeowriq at.rial tr• Alpha . . 
procll»' reoel._.., GU'hll lnandnc tur:Du•• .tor .neowat ol •t•rial S..­

Jftpate4 la OU'boa pah., proeeeet.ng eCJ.ld.i-n tfW atta .,..191e ,•terlal• 

ohlol'tde oon'l'W~ioa eciutii-at '• p...,.,.• Ida traolr teH at.rial• a1*I 

t1nal p~un prepan•ioa ,eqlllp1en. Ia aclclitlaa. lli•Mll&Moua .. ut,. 
.zit aa wtal19' 1a .le1- reooW17 aak anu '8 luun •d- ,.... 

ocrfV7 of unuae4 •teri.al t.r• th• Beta ••paratloa ..-1,-n. After t• 
deelaloa· to GpelMI Y•ll taol11U.M alMI Y.11 --.1oa ba4 b ... autUrt .... 

acW1 tloml .41Pba UAl Be1* oh-1•al taoilltll•• wn authorl"4• 1W 

l.lJba ape.al• a nft' ezleuioa te Bldg• 9201 .. u1tgillHI &DI pro'd4M 
\ 
\ 

additional Bulk thaw• •pMit7. ~- with etldi--' te ~--

•t-~1 troa· effluent• aJMi aolutto• U8e4 clviJI& tb9 proo .. •• 4 mw 

:aeta ohal•U7 'bull41q (1141• HQI) .. a\dhol'laH •tu •1114 tam 

°"""all :a.ta oh-.UVJ' tw:ae•lou While tu original· Ina ob-11t17 

bu~ldina •• oollftftH ~ u. ual;Jtloai uul a1uj' laborailOJ7• ~ ~ 

19"• llh•• 111 .. deol.i.4 to ui:Ulae ••iob•• t• ... tr• ~ .Dlt.fUl• 

Plaata. lt beo•• mae•....,. te "1Jill4 oamplneq Alpba oh-111&17 
• 

taoiliti••• · 'the new taollitl .. wve groupe4 i;og~ and 'be .... lalowa 

•• the 9~f' group. ?Jaq· •r• deelgnecl to pertom th•.._ hi:aat14.ma 

with th• nn t••· •wt.al u hildui 9iol baa perform•• tf# t..U ot 

nonal at•rial• ftae7, hriilwr• wre neoeaauUT de•lgud 116 mon 

\ 

\ 
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'· 

, 

••-'inc •pe•ltloationa au te hanllle large quantlt1•• of 1.t t• a" 

V-UI enrlohM iad•rial., the latter gl'OUP• too, ha4 thit addff. tumilioaa 

of ooarrvtd.q urud.-. huatluorlcle (•Wl'ial non.Y.. troa :S-21) te 
' . 

'VUlm Vi.oxide (llbloll .t_he equii-n 1a Y•ll .. pnpal'H '• !amlle)e 

JIHt of the 9207 P"OUP .. lat.I' ·-49 ob8oleM b7 ti. 1ntl'041aot1oa ot 

..,.,,. t, .. dlnnlt 1Dte the Beta . .tap at Y•ll~ J1u.7 addUaioml· obanpe 
:{ . -. 

..,.. •d• te •n11ttnc .eu.ioal taolliti.•• and a tn ad411ll-. . ..-. 
' . . . 

"a'dJaori._.e l•ta ,.. .. -..,, ·.,.... la tbe proeeu lnd.l_dlnc• ad .ilpla 

.. buJJt ••bin cle,an..u wr• oonw"" ..,17 1a 19'1 t. a . uw type- . 
. . 

ot proM•• o&lle• 11be Co14 1"•lplta11loa ..._.... In.-enble ohaDp9 

WR •4' to tu Be1la oh-1.oal taolliisl••• Auilh0r1aat1o• td &44.itioa­

al· taoil1t1~ lmlud9' a no fim1· pro4uot pr.,...a111oa lauii~ (llq. 

tau)-., aia •l•ril"opla•iiaa b•l14b& (lldC• H'M)• clewlop1911'f labenton.e 

(ll4P• 9.,._1-. ITU.I•,.,.,.. u4 ~71~). Ulll the •Gll'ftniea ~ 

lull~ 9IU ••a Beta Sal•Dt Ml&g. ftou ul We1»eW cle•lP &DI 
\ . . . . 
~ P••camwl ... 1u1.,. ot thoae • oozaeWanloa. r•obff ·a 

" · ·. /Y):lt.fdlir11~/ikic/" 

P•" ot 181 people aplo1" oa ~ ,.. projeot .... 17 1a 19"• .. letON 

aiMt aft• _ttat tt. thq WriHaa -t:he deMDda ot the jo- d.1d&te4• 

roriwaatel.7,. th• permneld 1tatt•ot atone ... •••ta .. lattge aoagJi 

an&;_ tlnil»1- eD011g)a to ~ a1Jl• to .. .- ilheM cl-:-na at all tbee• · rroa 
the 'Jane oontrana a.uaH Stcme ud Web•ter, a total °' ta,aa.oc:» 
.. allott_. to ~~ - DMioa u4 Bngiue.rlng group t~ tu Wl'IE perto~ 

. b7 tu. • 

.., . Pl'ooww• of. !f!ient, • atone an4 w.1-ater ..,.17 .. tablt.-' 

a punhaalJll ottioe to hancn. all ord.6r• ade bJ' \he deaip croup.· ia 

Bo•ton. !hq al•• •et up a ottio• 1D the tlelcl to prooun oona11ruatloa 

,. 

\ 

I 
I . I 
I 
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equ1pmen• aDd 1uppll•••· Puroha•• C>l'der1 and 1uboontnn• wn •d.e 1a 

the ~ of Stone am W•b•1:v BDp~eriq Corparat1oa while octn1:net• 

wn Stone ud lf4tbata JllllDAgM but la i:h9 ma ot the v.s. Oowl'mais. 

•t!loda of proour ... d WN atudar4 mnhoct1 modittecl to lllfft wu :oepan. 

.n ngulatiou. OTd' halt o1· the ~omael mplo)'94 ta pro~at· . 
WW. ~8f.gm4 to inapeotloa aDll exped1t1Dg thl'ougbout the oo-YJ• !h4' 

oon ot the equipmld tru- tu Y•ll plat &JIOUD'te4 to tu1,eao,1a1.so 
; . . 

11lolud1Jit tbl oo.t ot tabrioattq 111-... td magmt •oil•· au. ha-
. . J . 

n.r. did not inolude tbl ooat ot the 11lw•• 1'heN wwe onJ.)o I larp 

eleotr1oa1 1uppll•r• in the oolUlta'J oon.14ere4 •'11ta•1• to miaDUtaoin11'9 

the t~ ot equipment ~ b7 th• 11eottomagmt1• Projeo't• Aa ettol't 

•• nacle to di"Yicl• th• total requlnmat• among ~ thrM •Dll auu· 

haw the pan• that wn clldW aa oloC•17 nlate4 •• ·poa1U:t1-• ror 

· ., thl• reaaoa Gemral 11..VU COllplJlll 1llU gi wa a =-• ot· oozatraota 

,tor ngulaton, notUi•n• oubiol ... nbatatlom1 et.., ooapl'i•ba . 
\ 

the •jorit7 ot etuiplllllt ne.s.4 tor pOliU 1upp17. OWi' t40,000,000 

_. allo-\W to th• tru- S oontraote. A.I a.a.~ llffi:ri• Coape19 ,.. 
' 

a"Al'ClH oontraot• tor powv tuppb equl .... , .illl...Chalmen .._,. • ._.. 
. . . 

1Dg COMp"'Q' _. awardff i:Jw oontruta tor ~ azmtaohff ot the •P' 

aoU:atloa 0011•• A t~ ot 8 oontn.ota •• a'llUClM to t!wa· tOI' abod 

te.&00.000. fh4t third . eleotrioal .autaotunr, weatS.ngho~ Bleotrie 

and Jlallutaein1ring a~,-.. a-.ried iJh• oontftat• tor •mat~ 

the proCel• bina an4 a111e4 ~fl'dpldt• A total of 8 oontraot• •• al• 
l 

lotted. to· thea t~ about ~f,00010001• 2'h• prooureJled of ft0\1'111 •l.,... , 
f . 

•ooaa beoam a •jor it• 1J& the pJ'ooureMnt pl'ogtaa ot t~ Bleotramagaetle 

au 

\ 

• I 



Proj••• ?he ChapaA Val w J.lulutaoturlna Cmlp&ll1.' -. awarded tour oon-. 

traota tor- valwa •' a total oo•' ~ ~&,000.000. \\1th. a tn •••l'tiou. 
. . 

the proour-nt ~ oheaioal equip1111ut waa l&J'geq a probl• ot tindixic. 

4'"""~ . . "••Ida a llai tecl number ~t auppU.er1 •· oDI who -. willing to taka the 

aoaparail1w17 larp ~n otter.a all4 om wbo wolll.4 agree to auppJ.T'· 

the it .. withia 1me •iu requeatect.. Pariioul.Ar empbula aa pl.Ao .. 
( .. . ) . 

b7 th• npeclitinc departmn• upoa aupp171Ji1 the MD11tutver the 

•t•rial• he DHclH aaa· ew17 etton ._. mad•· to h•·lp th• aupplier ~ . . 

hi• oomlt.Ru. 1'he mapiilucle ol. t!Mt 'u'be euppl;y probl• ... .U-17 

empha•i•ecl• !be oo•W,'• )'9&rl7 pl'ociu.tl• ol a-. isyp•-. ~ . 
. . . 

enougla to Jee., & JIOAtlifl repl&O-AU Oil haJMl for the ll•trampilie 

Projen • . 41 a r-eault, uw plant• lad. to be buUt am a oontnl ot th9 

1uppl1 oar•Ml.7 •P'• General IJ.Mtrl• CowpiUIJ' hniahed. moa• ot the 

tub•• 'but oi'd•i'9 · ww· later plaoecl w1 th !11.ohlett, ap.m,, am rederal 

Radlo. The 1,.....11-7 ot the~ •78t• r~irecl b7 the l•ll pl.ant 
I 

\ . . 
naultri 1a ilh• neoeeaity of d••lca. and anutao~• ot cl1ttua1oa .pu11pt 

tha' wve twloe the oapaoit7 ot Ult> f I prenouaJ.7 l1lllJ1\ltaotar-4., Pv 
I 

thia 11VJI w .. ttngho"'f lleovlo and. llmuatao~ Coapu7 .. aeleoW" · 

te --.tu\ve the P\llllP• ti'• dealps aubal tte4 by Stone &JUl W.b•t.r. 

Diatllla~ioa Procbaota* IJao.,· WU lat• a-.rde4 orclera tor· oislwP d.lt-
' - . ~ . . . 

tu11oa plllfS of th.eb' own dealp. lll»J' Ddl•• or oabl• aJMl oopJer 1li.n . . ,, 

ww•· uaecl in "th• ooutrmilloa ot ?•11. ot the•• the· proo .. • oa1tl• tor 
. ' 

hip wltage •l•O'U'ioal o0nclunon pnaentecl a apeolal probla,. alnoe . 

then wre no prenoua lutallatio• .ot oable . o~ratiAC ooninuoul7 at, 

38-60 lY d.o. to ground. Speoit1oati&na wre rel•••" and bicls Wfe 

1.n...S.t-4 •. Ol"Qre wre tinalJ.7 p~oe4 with &rite nre am C&bl• eompa~ 

\ 



J 

alill Gen.ral C&l>l• Compan;y. U.oaun o~ us:Uque equip.wni; required to:r 

thi• projeot• . iil wu mce••U7 to uae oertain 111at.riab not OOJlllM>nlJ 

to'UDd. to auoh a larp uten ia plald U1•P•· Imlwe4 in the•• wre 

•ilver. graphite,. airooa ~ liqui4 m.troge. 

5. . orpmaat1oa AM· Ponomiel • . "" nte orpmaatioa ~ thAt Eleo~. ' - . 

•pt1~· Proj•ats t°' PlU'J)Oll•• of uaiga •• Ia.tgeq depe!MMid upoa o1~ 
;t -~ 

•oopera1doa ot a man'ba ot O'OUJNI• . Under the ?•1J Uni' Chlet, , StOM ul 

lfebatel' -.. direotq re~o•ibl• tor the uaiga ot the lleoVo-.gnetS. 

frojeot. . 1'hq -~ aaaiated. bJ' or reoeiTH the b&ei• ot clea1ga ti'OJa 

~, !BO•· u4 variows -=ta.wren.. fh• oomb1z:Ml4 etton• ot all wen 

tnupl&lrtH by Stem. and. IT•b•ter to a wv!alble c!Mip troll whi• a 

procluo1d.o• uni._ aa olria1M4., 

\ 
I 

Sll 

' 

.· 
,, 

\ 

i 
. • I 

I 

i 

I 



IU.IDftAI Dl8TllCT Hl8!0Rf 

!001 V • · ILICTJO&CIDTlC PJ'OJICT 

VOLUD J • DUJ«m 

llCTIOa 1 • OllUAL 

1-1. 1'1M•• • Ille -...., et ianofl •,ants. 1t7 -. 11••'.._ 
-c-ueN-p..-u •• -. tieaw &DI ,...,.. "7 -. ,s...r reaearoll 

wrtaen. tbl ,_,. .. ., ta. ... lp ,..._ ot •• 11eot...ape'1• PNje.t 

•• tie .... 1., the ,.. ... ,. ... late * •nlp rw a •lan' whleh WW.4 
. * pertoN larce •eal• .,.,.u. flt •NDS.- IJ5 tre th• •~r t..o_,., ot ....... . 

l-le · l!!f!• • !Jiii ..... et tillt •lfl .... ft~ la W8 Tel- ..... 

•'-•et tla• ••l&a et - •1-i.I peU. flu'<•• - t-12) ., .. 

c11a-. .. bM• ••· as. s..i .... ,.. ..... -4 ....ieptac * 
la'9,.tie17 ""ti •" fll • .tlalDM -..rt.at -Ute • .,.., la4•wla1 

,i.-. nae ••• et wntalli' ...U..~• ......_, .. , .... u M 

..., .. - ...... ,..w, ......... ..ii ........ 111111 ..... . 

et ... •t •• •S.--' t.. ...... la ..... - ... , •• allltuF 

"'"u.n' ., ...... tla• ....i...--. ... Sp, ... __ ,....,. ., aU 

taab .... ul .... , ... te lie •nW • _ _,.,.._ wltll laMftW'J ,._ 

N&Nll. Ila• tm Ml 1eale ,iaat M4 te lie laall' w1--., the.,-...., 
faile,...la'9 ... et eennNe'lltc a pUn ,Jut, "1l14lap wn .. ,, .... 

• heu• e~a,..nt bet'ore the ••lp et th• e.,at,_.t ttaolt lla4 bela 

•et.el"ll!DM, W tile anag .... , et ihe .. \lt,_n, •a ..... tn .. lle'9N 

.. Nla•l-laS., ••al• flt \lie 'ftlPl .... •lt. la .. MD Wlbd ••• 
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• • ' ~ r J = ! I I , ! i _ I f f _ ! ! i ~ I ! i ! 

. ~ ~ r : f I I I i 1· ! l d I f i ~ ( f ' . ' ·1 l I 
J ! f r - r l £ ! . I l i S I ' I ~ I t I 
f i i ' I f I [ f _ [ i : l f I f , . f I t t 1' J 
( ~ ' f a J 1 f f r 1 f • i ! ' f I I 1 ~ 1 ~ ! . f ~ - • ! - . l r f if~ - I I tr~ ff r 

• .. Cl ~ r ,. f -~ r- ; r l · · 
.. II ;. • , _ I .• =· . . ! I , _ I . t . . .. • : 

~ ~ ! ~ t l ! ! f. fl,.,.,' Ii If i .i . 
• I • t r i . • J f I r I • • f t f f I 
f I ~ • "it ' ·l f ; i ;: f I t f ' f J ·_ •• E ... 
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J • • • 0 i . I I r r I • ~ : i ' 41. J~ .. ·r.e . , • ·s--1' •f!•.r 
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t I f 'It 1 w·. 'fr I r ~ r f If r ! I l' a_. • &'I°" f f fr ~ S: 1• If -~ ~' r r ~sf if · .. ~ ~ l ·t l l: Ir 
1 1 t• ,. I ! • 1 ~.,., 11 i.:• 1 ,,,. 

l f ~ r I ; ! f1 
• r>i• l I 1 f ~ l i i J f f ~ i i 

f f .. 0 a f ! ., r I ! • 1 e. i . 'I s. s. I f ! 
r l i f r l ~ i . l ~ . ~ i f f ' f i 
I ~ I [ f ! l : ' I r i e ( 5 I f f ! I ! ! ( 
... , •. , ., lrli- .• e 1·'·1· 
llO J. f = l . f I f = .. , t · i l O' I J1 f ! . -I f ·''•- f •- .... ,., rf• -1 

r ~ j : : · I 1 i i ~ J I I I ! f ' l 1
1 

• !1 r ' i l 
.,. ! . i I ~ i . . ... ~· f I I ... . I f I : . f ! I 

111; il!ll ·ls~;' f.liflij'I t"lf 1 ! .. 11 i·1 ~£ •• !~ 
t: ~ S • C· ' f . r I t.t 
5 1 • l ,. ! , ... ! · l , • • Ii 1 I , a· ~ I , I 

I • f 1 ' • "- • l f r ( • a " • 11 ~ 
• ..s f • • ~ ' I r ~ I I l ~ . f f ! ~ ·1 ·1 i f 
' - 1 1 i r 1 f I 1 I • r ~ • • = f • • f • l • , : ~ ~ i I r 1 1 ~ ~ 
f ) : f f f ; f ~ • ! . r f f ' I i ! f ; f f 1, f I ft• i ~ ~~If r ~ l: i ~ - . a a. 
• • ft I ' f . i ti I • I Cl • I f 
I f l i ,.. "'t s' i ! . 1· · r -- . I :: f ' 1~ ! .. · .· 7 .· i . .. f r . . 

s -;a · ,,. . . 



•Y ...... 1• ,... •• ••r •uw17 .... SalaW..'1ft lnall•Saa• • .-.. 

...... 111&1'4 ......... u ..... , .... .,. ... , .... c ...... u,. '' 

.. ., ..... all• 155.000,000 ,.. .. 100 .... •l••V..pe'1• __ ,, 

111tlell ... , .. u - .-. ,,.. * t66,ooo,ooo ai1 .. w .to ._ oa 
Pnjeet ( ... App• Ill)• 

•• l!in et Or!alaal Cawaet. • Oa lJ Ootewr 19'.I, talil 

1-. •• ..... lqt.uerSnc c • .,.,.,l• '• tenlal C.WM\ ••• •71i0l• 

•s-lJ •• -nw, ett••\S• •• et 19 '-• 191'2. U.Ur itae .... et 

ilhS.. ... ~~ .. ~be4-tM -·"· .... encl .. ,,. •• -· '° '9 

ANhltn"9SqS..r..c-•nnt• •r•ser •• •.-• tor tM ...,.,._, • . 

all •t'9N ._..,.tq tiMt ..... 11 .. DIV "9Jeet. Tiie .. ,,.et eon"' 

• ~ ..... ., -· •Sall bol.... ,,...,_, •t ,.. ...... ... , •• 

flat .,.,.t.t... tt. ... ,.. .. ..... t.t.. ., ..autu•rtac --· ., 
••lie• 1 .. u.1, 811 a...s.c -..1.,..-., ....... •-• •"'-• 1111t 

•tller taeUltS.1 . .... ,,.. la •• 1t•'S. thel'Wltla. !M -wan en ., 

-. "'&et et 166.000,000, u.i.u.c 15,000,aoo t•• , .. •le•'• 1 •IM"• 
,....... he ......... ,.. ..... ~ ..... .- te• ..... • -.. wrlr 

.. •900,000. 
. 

t. ••lwW ..,,...., ••· 1. • Dotaa -.. eul7 ••"' •t 

194), ttae ••• et -. 1-. an4 .... ,. •• ,,.., we ... _.. '1 ulett.ac 

,..,..alblll'J ter , .. ,u....-ut et u11iD11lll, tor .. •l&ll lm4 ... •truetla et 

tM pl\ltlal• lllimtaeturiq ,1an'- ••tor ... t.ca .•t Mulq at Oak ·wie, 
th9 "4\Met , • .,. •• ett•••• bt e.a.r that a-. _. •~ter •laht ., ... 

Ml •tt•n ._,.. tt.e ,.,H ...,1•tt• et •• r.12 plat, •t•1l •• •­

,_ .. , te .i.wt dft'bl• the erl1tul --. ot •ntaeturlnc ••-. la· 

•1-'lag taolll •S.• ter • .... at.ge pNoe•••• l11pple ... tal Ag ..... t 1 .. 

l.5 
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I • r . I • ~ - · r: t • -, I ~~!,· ~I ~ ~ a r • t . .. I • • t ,. I ii • 

i : i J ~ ~ I f l f r i J • - f ! I I i r I · ' I 
J lt f11 .. '·!•·! .. s··t:~ ,1 

·1 : r • i 1 1 f I l . a • ! f ; 1 1· • ~ • 
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1'f J1 Maftb 1945• A .. eoat e1tiiratae .. lael.s.&, 'llhlob plue4 ._ 

... , et tM wllr •' f~t 7Jl,lOO u4 ••' b tee a' tJ,020.0l!B (I• 

App. 84). 

la. l!ftle .. W .!&Nt••' l!t 5• •!Illa 111fPle ... 91 ...... 

-_ ~· .__. T ..,_, 1945, ,,..u.. ._, .... w..u111 etr1 .. ,. •°"1'-
atillr a ,..,. et •'1at•••'1 ,...,. • ._ .. _..r •• ••U.•"9 .wVl•:rlae 

,.,..., ot the penS. •t _, tff NtalM' la U wt ao' "9 ...... 

,. ( ... App. 15), 

1-1. .. .. 1 .. c., ... , ••. !:lle10!\:!ag*9· 
a. hSMtt. et C.W..te•• • It _. _........ ... •11'"4 

ta a.,,1-w Acn• .. , ••· L fll 1-. ..... .,. .. C.'•n ... w. 

' ~l-..aJ ........ ,,...i •* ~ -~ .................. thl.e ... 

.... ••• .-, - 1, ,....., ,~, ... *' - -- ..i• bl ,...,. ..... 

"1 •• AIM after Jl ..,.. 1945, ...,, t•r ••wl•'- •• MdalaW.~ 
., •leU.C ...... , .......... '* .• t ...,. .... , ................. ,u.c 
.......... ,,.,, .............. ., - •l•• -- •• ••tnet .. ...,1 •• 
.. ........ n. .. , ... , .... --... ~ •·lh-108 ... .rs ........... . 
• I re\naf'I 1945, te -•""* ter hr*r ·~.,..." la ,.....,, ... u . 
~ •11 ae eewnia UI -.,.r N,aiN et all~ full1'1ea, ..... 

_. .. -.-. •• halll.ar wlilla t111 ... 1-, •111111. .. r _lD&t d eeutruo'1• 

•t -. '"""' .. alNMJ bd.1 \ ..s lesl•llr •• .. 1 •• w tor ihlt -

•* ( ..... ,,. 16). 

'9e ..... et Centrae'- • The 10.,. ef' • •Pt ...... .. 

... t.,i • .....,~-t• -'"•' ,....-wet \hat th• •n wat•, •• •t. ... w 
"¥tile C•V.•'111c ottleer, hNllla e .. \lltan' 1•"11 .. , ersul• aM 

1.7 
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I . , . 

..S.tata • 11aed•t•1 natta runsa iaw, •terlal•, ... ., .-, 

..n1w, •••• • uasnt, ..u17, • ...,. ... alatf.9s ta•llltie•• _. 

,.,_ ............ -..v.. iewleee .... ..., - ... , 1lllll .. 

.... tila et ........ lttrlite at "99 I.I.I PNje.t. I' w eaU.W •t 

.... , ., ... -· w\llt .. t6,ooo,ooo .... ,... eal•l• ., • ,.., 

** .. •na'bli ..... •' 115,000 ,.., .. -, -.... • .. •'-" .. ttaw 
-.i .. '- b .... et ._ -tll'Mt •• ,..._ I ,.._,_,, 1945 w I 

...... 194', -· ..w - .. ti ... ,., - .Ul~tlll ............. . 

, Ae ., & hlJ ltJo~ tm .. , •t .n ••wt ... _.._. tlll8 .... .- •• 

f>J..Jl7,D ( .... ,, • .,). tlle .,_. .--1 .. •t illt..S.tt.a .... ,, 

..... ~ 191/t. .. ••.511..l.Jl.fl,. . 
i.e. ...-.. p;e, w.awoe -..60. · 

a. lelMtMla et , • ..., ••• 11w -~ ... wi..aos-
....,. .,..U'hau, el ......... ---tha •t - •-1•· , .... ~ 
.... ... N,000,000 , ........ 17), '' ....... ., - ........ -

---• tw • .. ·,,..,,, "91Hbt te tsrtle tile ...... _. ta•11• la 

,.. •wtal ,.. a.as. ..... ., .................... , .. ... 
......... •• ...... ai., --!Ht ... ~ .. "' ......... " 
,. ... ., *'..._ens. • ...,..,• ....... -. •• ,.,,,..., ••••• s.t 

· .,,,.,.. leatal .. , • ._ _. ..... ., Wlll• ,..,, .. -. •* • t11t ••• 

..... , ., .. ......... .. .. ten, ...... , ••• ~08 •&-'O .. 

• ,. ..... -· ...... • .............. ,....,_!¥ ........ . 
•na.c n••uau~ -. - •• -. .. • " ...... -. ....... ,, 
-~· , .... ,,. 19 ... 119). 

' '9 l!!f! et C•tla .... ._ ...,. et C•tlut ••• WJ,..108-

-.-tio, faW I A,.111916, ''"f.W -.~ ~ .dll ••lt ,_. • .,all 

•• -· 
7SE8RiiT 
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1 

/ areld_.....,ia••rt.nc u• •tlM• tettl••• iaeW•tal '9 4 .. lp, la• 

ipeatt.. 1apew111-. a4 oonetruotla •ta •M-4 ,._ .. (!et.) 

pnee11 '9l14la&• Dalt ... we w tuplt•'91 1ub1-.,ta111, Beta 

,,._., lull4lat le. 91D4•J ( ... App. DI) _. lte ..... , • .., .. \llpleat, 
. ' 

-,.hr wtth tll.a .... ,._, ...-., •• te eslatlq •1dlU;l••• I• ae 

••tS.tiee \hat tb1I •rt 90\llt be • .,1.w •• ,..q t•r atUlla•l• 
. I 

.., .. ·aw.,,_a, bf l ». ... be. 1945, ., .... , •t ue,000,000 .. 
eldlw •f tb9 .llll fH• A tlu4•t .. la tlae ..._t et ~1000, ..... · 

• 1M at.we •'S-"4 ••' (SM App. 19,) ..,_._. the eeat .. etor 

t•r U11 W9ft -4er tbll en11rae'9 

1-9. ..i .. tsa et '1•' 1u •• 

•• .......... • ftilt •le•"-• .r a tuUia\le tU• .... 

Whl•._ ,._ lwp-1oa1• eleetremgmUo ,1ut ....i• lte i .. w .. laltl• ) ... ··~ta 19L1 ... ,.s.17 ...,al..-.,.. Hell. pl•t 1t.'9 

.,.. *' .. , " b .... 1 ........ wltll .. ..,1. -·· npplJ ........ 

• ••••••W.• •u,.. et ,. .. , a,el»l• et ••U.••liag ., 1-t ioo,ooo rv1.. 
Al .... 111~ 'flt ,.., .... ·~ ~ ...... NqdfUlllte, ...... 

.. ,...,. _.. • ..;...t • \M .1..., .......... tac u .,.. ta ..._ u1 · 

........ c ... u .. .r -.... ... , .. Jelalag ta. Cllaolia llTeP la tu TloSa• 

t• et -. w. et 11 ... u4 i .. w .... -. 1as.11a wltap Wau•la•l• 

lln•• eomaeo'1ag tlM lemM•M Yall., .&utlao•Ur'• ••1'1'11 hll Mil .. ,. 

ftar ha,...., •'-'i••• !tall 59,000 aore 11'9 •• 1abM..-t17 appr~ 

and •11• '9a• C11D'9n •1t.uer •ona (••• Book t. Tel-. 11). Pluw 

fer llo'-'9 Hpa•'1• lf' ether •tho4•• ud •• eaperi.Mfttai · vnni• 

V.nha•U• plat. •N •lH l••W •' th11 1l'91 ••4 t.HuM et ~ha 



Satlu er l•.; .... ••U7 ter -. •••''- -' .,.,.,._ et all *" 
'*"•OU l.l.,•, - ~ tirtb larp1t •l• Sa,._, .. ,_. Jlerm .. 

...... .i ..... 

'· nan' LeMts-•• n.. 11 .. t,..sneu. .,.., l• 1 .. -. 

la ••r 0....t •au., la -. ... tMelte,. ,." et thS. 111em\l•• flail 

-1 ....... u . .,, ~ 1lr •• ... , '•* et ,.,i.r c..-, l8 et 1\lttt.-

•iat ... _ - 1 ... &•lt well " .. •'•lallt l• llifM' ., .. plllit. 

...... Idell ....... •lta.• .... .,,..... .... , .... ·- _.,.1 ... 
l .. .- ,_ •tn • ...._ ( ... A,p. Dl _. Ol)e 
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ncnow I - DESCRIPTIOI or IUCTJOWAOHlf!C JUIT 

w. OeNJ.. • llllt llffU..pet.t.e lhat -r '9 da-11..C •• 
., • __,et .... lab9NWJ' k&l&p, ........ labs. 1•"1'•• ., 

taaw'1e .. u.,._t. -.. et •t• .. vt1 •' .. ..,_~ ta 11•• 

..... ..,... ... , ......... la .. pla •• wltlala • ._ ... ., ... ..., 

..... ..,. ... •tillilt•• ... ., '' .. ....,...,.. ......... .-u.. 

..... -- ., '' .. .-el•"--• ..... lcal ..... flt '' -· 1'.Ut 
. I 

.... .,... _.. ..... ...... "'-~ .... wllllala ... ••*1 ... 
l._• .._...,.. •• -. ..... ,,...., ••••Ur et .,.... 111a ... ,. . 

... ,... .. uaa., _. ..,...'- ta.Uitiia11 ..... ..u, ""*' " at.• 

la w. ........ t.i ta••'-in& et * fl•' _. te taellltata t.u •la_. 
...... raou1,s.1 t•r -. -.1.,.., ... ••Unc •t - .. u..,._, _. 
.,.,.,lac ............... ,s...i1,. ,. .. ,_ ..... " ........ . 
,... l..-t ,i. ( ....... DI) ... the ,..tegap (le• App. Cl) bdl•te 

.. •*'et tlle IMUltl••• 

.... ...le ..... - .......... , ..... ..,. .. u. ., .0-2'5 

ha v..,a at .. t~ naa' .. •t.•MM &ate t11111 .,.,. •• .,... tlwt. 

''"' ·--·· ......... Al ......... .,,.._.. ~ • ,anlal ...... 
.. .._ et .. 1ee-... •. au. * .... w leta ,._ ••• ,,..._. • 

\ 

al•1t 11 ;le• ..,..., ... •Ille tlle. ,...Sall,. ........ •wt.al al• 

•• .. ,.... .. et •• ''"' •ce • -... ••l'tllll ••rial ,.. • 
..... •tace• laela -' '9• ••i-• •• la tua ,,._ ... lato • '""• 

~lr. •1111111-1 .. ......... !bl •••l-.1, ••• ,...,. .. ,s.· .... ,,.. 
, ,. ..... , ... ••rial• ,., * ........ .., aD4 al• pal'ltta• ... . 
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of the arc within the a.re chamber; the pressure of vapor in the arc 

chamber; and the chemical nature of the vapor. As there was not time 

for a complete systematic study, the development had to be largely 

intuitive. A variety of conditions had to _be studied and a nuiaber of 

partial interpretations had to be made. Then the accumulated experience 

ot the group and the feel of the problems were translated into specific 

plans and recommendations. 

c. Technical Decisions Required. - The information and 

experience that had been acquired on the variables~ such a1 thoae men-

tioned above, had to be tran1lated into decisions on the following 

principal points before design could actually begin; number of stages; 

the size of a unit as determined by the radius of curvatw.re of the ion 

path, the length of the source elit, and the arrangement and number of 

sources and receivers; the maximum intensity of ~netic field required; 

whether or not to use large divergence of ion beame; the number of ion 

sources and receivers per unit; whether the source should be at high 

potential or at ground potential; the number of accelerating electrodes. 

d·. Operating Policies. - In carrying out the Pretident' 1 

Directive, the District immediately entered into an extensive design pro-

gram. Thia program, which was coordinated by Stone and Webster (See Par. 

1-5) and mad• use of the large technical staff of numeroua equipment 

manuf'acturer1, was planned to produce the greatest possible amounts of 

U-235 in the shortest possible time. In order to enable the reader to 

comprehend fully the major decisions reached during the course of the 

design program, they are briefly reviewed below, prior to a fuller dia-· ~?~--­cussion to explain the detailed design pro 
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(~ .,,. llJ,> ~ 

(•) LlpM ....... fte I~ ...... ,. ........ , 

•• ·~w· • ,,.... ... 20.000 1-. •I uc14 ,.. -* ... ...-1,.. 14 

..,. .. '* llae•· -. ... - 50•' .... ,.,.. ..,.. ....... ..,, 8 ...... 'ime . 

.,.1., ~· .. ·-~ ............... ., i-. . !I.- ............ ... sp.1 

...... ua111 ~ .... •••••• u itll'.s.• ,... .. 1a •11•11119aoa. rt 

-. ~J· l•te• *' ... ••lfl•tieae .-.Ul,.. putt•l•rlJ N•t•l 

.._a-• .. * ..ies..w ( ... •n• llB)• 

DIJ ,._ ._.., flll ,...., .,. ....... IT '9 ....i ... ta!•._. 
•'*'tal t•• tHt te n'1S-tS.. .._._,_..., -. ... ,... ·~ S.-

•tell .. , tt ._. • nlatt.-.. lnaWi• ., ~ at 7J., • 
. (•) ·~ lteta•- • (s.t ""• ol.7). ·• Sten• 

tuUltt .. . t•r ...... ••l•ti• •N ,t ..... • a 4 ~ ~l•• .. oft&t.-

Bal ... ..,tt. of 'llalall1 ... ,,..., .. •s-11• .. 1.u.. ,._ .......... . 

1Nl14iag• la 200 eel• NIJMr-l!Mt periable 11ulaJ. fte -- .... • W 

..ai• 11llel••' ... IJ&Oe ...i• be p,.,.1 ... t•P ~ la tbe 92f17 piWff , • 

l•JI uesfoCLJ.\SSiPlt:b COIQ I R81!aZIJ 
. · . llUil &!: .. IHF&MMsSfliHs 

j 5 1ii~Ef I 
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\ . . ' , ..... .. . 

( _ 

zf5 E 8 FC f! f 

Mella -* beial •'9rM a\U ltl oa•'9 o•H be ,,........ It ... 

1•111• 09el ....... .,. • tutall s. ........... ,. .... , ... ..,.,. 
~ br • t.awloell 119-. Atl • re•111\, 9' ..... et zo cal• 

.. ,..s. ....... Saetallet ta ........ buil4lag (hllclbl 9208)• 

(•) Sel!!t!•· • lal.,.11 ail ,....,.., N'11S...-1* .: 

... ......a bf ..,.,.,.ti.a _. •"'9• uva~ • .-.-. la "'11 · 

...... u-. _, •tlae• eaW..U• •1•'- .. ......... ~- 1IMt tiaUN w~lr 

............. .,. .,. ......... .., •llaS.tSq ..i-- .,...tu... At· 

l' ..... eat ... r... fll ntlMlae/ wld.• --1• '"8J.t ~ •• llllte · 

._ d AlJiM NM••~•• •ll ae the ... 1l'ltUttr et e•tte.tq ftlualtle 

•rt...a .••Sal ....,_. ,. ..... .,. eHataatet ihb •••;11al. Per 

..i.,... .,. ... ta- ._ tMI' ., ..,i .. s ... ,... •• , _. ,.-~ t••• 
ht •1• a9' .. 1tt.tate ._ ... ;.u aim.._ .-1SbUli!r illlat a b~ 

~ . 

...... , ..,i ......... , ........ ll)la). . . . ( 

(f). ...,.,.,.... • - ..... , fl ...... u. 

•• . ...i• -~ ........... ..,.... '-IUtac. . ····~· 
hU4bs 9T6f ....... '- • Pftf• n. taeiMftW ••Pl.al .,.r _,. 
............ ,.u .... 

... < ...... > ... ••~ 
bOO lM. ., ..... 

iM llt ... , ... , • 

., 1~ .,,..,., 

100 1w •• , _.. _. .s ... u ...... ••l'tal 
... ,, .... iJll'id 

IOO 11-. of .• ..... 
e1 eeLsJteen 

·· ·~ 

r.~ 
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· aiE81lE r 1 

100 lbe• •t np ... al1•llweu1 ••rial 
•Q• .. tlrlal ( .. talalnc ....... I'll .... U.aJ8) 

501'9. d oultea 

2' l'•· ., .s. .. 11 ..... ••Plal• 
(SM App• 81)6). 

. (1) lta._ I "en 19W.. • BJ" .._ tlN• ,an et 

.......... ,.u .... ltat ., -· tullltS. .. ·-* ....... 9., 
o ........ -·· ... , .... lad .... all .. ,,.. '~ ...,, .... s. 
i...tlwmte ........... ~·tac .............. 11111'1111 ..... latw. 

ldl•Slll 997 Idle !Na ... t .,.,_.._._ Ll .. M JMMa . 

hil•Saa , .. 

•U•lac9.,,...· 

hU•laa 9'11J-11 

lllUtiaa 91'P 

•U•Saa tw-it 

•U•Saa 946.I 

Bd14Sal ,. 

hU•f.aa951o.J 

( ....... 11)7). 

.......... .... 1.a-. .. wtea, Ottt.e. 

·~ ....... ................. 
C ............. CateterS.. 

IMS....tew hil'ia&t 

.. -..o..i1111 ..... . 

C1J•S•l 1'111 ... Sq Stat&-. 

Ullalt. '-• r..tailaU.. 

.... 0-.t.l ... tftll•tS.. It.Ula. 

(~) 19\lt.etl-. • "' .... ., ........ ... 

1MiWllll (hU• ... 91.lO) r.. n'1s.att• .. •iMIUM at Sael.._. Sa 

illl1 OWJ• A ..a_, 80 et&l.19- ,, ...... wltll ._ laatalla~• et 
~ tt '1e ••· !Id• .u ._.. • • .....,.. •I "' i-. • ., vo1,_ 11 IMNn 

, .. 9791• ................. , ~ .. •till• " - .... .. 

BE8RET • · 



( JuU•iaa 9110 ... et ••••t• -11• *- .._. la lhaU•S.C 9IOI; 

'*' tlllllll' t.ae•S. .. ••-Uallr 111le· ... (8 .. An• II'' .. BlJl)e 

ftit lalatlq ot • .. ._ •• .. ..._ .. te '9 ._. 'r • •'11' irJ1e ..,.. 

(law ..... te .. nt• -1• lie NUH ... l ... nt) .._, .. .it 111 

., .... .., ,... -· "'-' ... Nll .... w. all ........ """" -. -

... w bJ -~ d ••• t._ .,.., ....... *l•ll Sa _,. •eal• M 

rell .. •f •• a_, 111111 .. '9 .. ewa (See •••• llJP)• A _... et 

.,, ....... '9 1'e p.-IW te •lat.la 6oC Nla'l" ...WI• at 70ftr 

( ....... Ill.I). 

(t) lltatltaerW! c .. enS. B•U•!Y- • ..._ -. 

,.., ... , ... , ... *' 1-11 ..i• ..... , ... ..., ,... ••.sal '' ... ' 
.... , .. , • ,... ..it • Sa .. ,. .. ., uo,. •be ..... , .. t .. 

t,_ *-Lal .. ,,.._, at tMt ,iaat (See Aft• ~). It_, Mt 

( · .w. 0ett ..... , ,,. ..... mte1t • ... , .......... ..- ., •• ,... 

( 

at 1-11. A •U•S.1 Ila .. 9_, ....... aatllert. .............. •to·• 
.... ldl•Sac .9111 ( ... Aft. llLI). It ae ti ...U• a -.S Id 1-

. Wtc .... el VP6. •t• w1l1t ..... 171 IC •• "4 1'9• et ..,,....., fd 

-,, • •ll •• w • .,.'19 et kMtS., --.i••IF .. ,.,.._ at 1..n 

1111.- •ltteNat ...... ti ••• w. , •• ealwSatleu ....... ,.. •• ., 

~ .............. u..i '' lbl. •t ~· 11111.t .. s.,.. .. (See 

An• BlJJ)• 

l.ailei' .. '1mawe • ...._. .... ae•1•l1r. et lael••Sa .. ul .. ,,_ etrl~ 

ant 11leftp •Nae •l...., p...Sdlt• ••trel lal:ienterie•, ••l11•l- ..-. 
UJ ..... , ... eq.as,..., t•• 1aln1ta1 ,.._w. ettluent11 · sp .. Sal ••ui .. 
.. ,, *• ._. ••W. •!Me t ... tlffPiae _. * tluel'We l• •• 

'Jjf 'ii!' ' ;,,~ t88!Jill15 88PJTiiiO ' --1J 
8f!!J IA ftJMpu4r•O: . 

i£8Kt!T ' 



.·( 
panlnl•rli' ••l'l'Hl.,. ... dagena1 u a i.ai• baaut (I• App. 114)). 

Ila .. "- ••ul,..., a•--••fJ t•• MllHNf.ta we ••• t•' 1S.ll•• te 

*' , .. wn , ... ._, """"• l' .. orScs.J.lr U.pt ..,..teat 
- ... 1 ... lbff .. .i ... • ~ ...... , ....... (l50 pl .... 

..... •·> ...... t.'19 ............ .,..w ... , ..... (111 ... -

. _. i._.-ls.t ttelel""• ete.) ........ ,.... alt ..it. ._ e..,i.. 
A . 

_, ~- ..... , ........ wldell ............ is.... -..i• .. 
tlitwenua taeUltlff Mt 1119 a11•••• '-'-• lt ................... '-
... tea .,..u1..iir ,.. •• , ... s.. ••tac ..ii•• ........ , (151 ..i. ... 

........ •••> ... n'8tltllte .... ..,. ........ ..., • ille 1941•U-W . . .:- . 

.....w. 
. . . (J) aal•lae"· h1' TNa-.i. • ,.,..,. -· .. , 

. . 1tp111. ... , .._ , .. a.u.u..a 9aoa. ... ta• .. •911,..., ...... 
I I . ' • · • ' 

.......... -· la .. ••••• ,,.. .. tt.Nt .......... ,.. 9IOT 

•t.-.t ....... St a,,_~ illll.t .. •l•laeH Sa •• la .,._ ... _,. 

. ·~4bt 9IOI ( ....... CW> ..................... ,. •• 9' '-P•• 
19a.t... ,... ..,..._-. · ........ 19" * .,. ....... .,..ut.•"-1 .,. 
...u.a ............ , •• ~ ..i ....... .., ...... , ••lalM., 

I 

· •• ,,..s-.i, ... naw.. ,,. -r .._ ....... ne. 1.u....__ ta'1e tt 

....... •t ~ ... ~-··· re. .. WJt ...... , ......... .. 

.... .. ts.l .... •1tte• ,,.. ... ..SCt.l .la .......... -

......... .,..11s.t1.eu. 

IUJ.I tllANat CAJ.ODID 

De•!p ,.,. ..... . OP!§S..l De1ya M .. lft .. Dell&! 

. ru ... ot •.-t ... llt ' l-'»'19• 1 • C•batha 

@.EB R liilKt 

. l ..._ 
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. . . . 
-..itaa •••I.al , • 
.. t1 rat · · 
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(3M .... illJ.}. 

1 • CtaldM'lta 

c.1•la•• -· a .. 1 •• 

Catt..•• 

·-· 
.... •p.-riJ.a•• .,. ........ ~. , ... 
•if~t&ten) 

. .,...,.. 

u,,. •• •l•la•• 
...... 1 .. 

J 

600eo 

...... (~t.p 
,,..... !ahe•la -·-·> . ......... ,, ... ........ 

~-·••S. •"81 ....... ............. .. . . . . uus., • ..i ...... 
11 .. tn.u,-. 
JaeaW GJAl•eletll 
tll••·' ·, . 

,.,..,..., .. ..... 
le•• ·~ .... a-_ __ .•. 

· ... Ut•ti.•• awl••." .t .. ll!IUM ,_ .. •l•lM•1 •N •••*' la 1SM 

·~ ................ ...... ,Sq •••ttt-. <-..~ ..... ,,... .. ) 
•• 4111•,...t ·JJl ... u. 
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diE8REf~ 

(Ir) <>iM• heUl"• .... r .. -...,~ • A ,..ttal 

llet ef aMlts.-1 f..Ulid.M f"'lW wlU tlist te WS.te ilae 

--.ieat.• " *I.Ill .... Ml - ... ..w. .. .. Saeluile "91•• 

..... fMW I •t ...... sJ.aM ll1"t111 laW.•••· Spl"• .... 

\ 

..... ., •Wl ...... ~tll• ••1'14 ...... ~. 1 ...... ., ·a1a-

... -- ............... ,u ...... 1alle,.tel'l• (•jW 1.-.. 
' . 

et ... ..._, • • .-... ...ie), .--.a.is .. ••• .,.-..., •11tu1 .. 
A . 

-- ....... •ii' ... ,ti•iaa - ··- ..... , ........ 114,).. • 
Yeaw.latlq .,. .... te w MYlaM i1e ,,_ ... • 111·e•1 d aS.. ,.. 

~ ti ........ ...... a.t •tlete te• na: ~til&U• .,. '- '9 

., ...... ., ,...sw.. 1 .... , -1•• ..... ( ......... --la ••. 

alt,... . .a•). as. .. .s. tael•W .-.-... ,..,.bl• •• ,.-..-. 

•'1• ~tile•• .... w - ,,. terl• ...... large .... , ., ...s .. 
( ..... 1•-. ...._., ... , • .,, *• ru'"'s-. Sa - ••• ., .__ 

\ . 

,,.~_~, : " ~ ..... - .......... ,,.., fll: ...... ·~... , .. 

•u & .,_,,. W tt .'9 ........ ,..,. • . as. •MW W , ... ._. r ... et 

..,... .• .. we ... ,.. " ~· .... m-.-. .t.te. 
(1) Ga..Uttt9 fll .. ?!!1 ....... .,..... .. 

...... ill l,a.t. It '9n a ....... ~ nW.t ilaat ile ....__. 

-~·Sal ,.. I.a, ...w -···· all ........... tit.at ... ,S..t . . 

...W ,..,._ • •tiataetlt~ tlaat tibe .. iattwlr 1• -••••t •t 

1.4 te S' tw wlaltlll .. '1llwt a.., ......... ...i• '9 •""~ ,.,,.. 

"91• .... f\a1l Nallaa'i• et .U.MW.llJ •••IM Sa law eprtna. 

.. 920'1 -., ....... 11 .. , • ., .. .,..u .. •laiaallJ s.-.. ... 
AU ... tNeti• Wie atoppet ... wltla a fft ... .,u •• (a.Wini 97$ 

~iE4SSiPi 

REBRET a 

a 



( 

( 

,_,,,,,.~,- ... --.--f - ,.,.,..,..,.,.. r..-,.c,1.• •, •r • • ..,., 

SEBREf 1 

_. eenNl ~ tl'M.._, ,...,.., lS.1) • 9I07 °""' .... left 

.. •t - .., .... 11 .. (8• .... bl">· 
(J) !eta NJW(BllUdle& iM ..a 9!H), 

(a) a..N. • n.nes Aupat 19W&. fl- .... 

'bellla •uou ... t•• •Be• a.a .... ..Wtac. ThSa ••la lbe w&tla 

•• ..-..i, hl.cla MU•f d Mtl.W 1Mtlat '"1l ... la '-• ~ 

At ttta• tSlle -.... ............. w. IMll et bell ........ ,.1111 a.i-.. 
ot-ats-t _, •ll• Beta C'brs.wr ldl• ... -' .. 11e1111 •llt • 
IMlate ..... , .... .,. .. ~.- ...................... . 

... tetel••••· 
(•) Pn!S-trrq i!l!!I ... •1ft!d•!!A!. • DMS.. 

tw - tell ... ••*-' .. tanlwAt (l) ...._ ......... (I) 

toltS. (ttlw ..-. ,.... ne.>. "'' .... ,...._ •••••• ('6) 

tn•tA ettl_.. ._.._, (') ele•"•W.Ptilll ( ....... llW>e . A 

~r1••• ._,, t• .,. .. t&tu ._._ ... ._ ~ ta1tAAW ...... ._*-' 
• 1dlle & .. ral , .. ._.. _,. ,..,..... AU ,. ..... ltaee ,..,. '9 .. la 

. . 

tnpll••• wt.• •• llnlltc ,,_,. ...S..--. !be "-il4iaa fNt'IW· 

t• lftOOO ·~ ft. fl .,.. _. iael~ Jeaoe .... ft. tw ,..,. .. 

,_.1-. · Aa ~ltt.; ; ef • -ii l!IU41aa - -~ ._ ._.. .. •&••· 
re•W.•• .... .,_ •tell w -.i••lw p,...nt.•• ,,.. 1.1• ., ·h&la.. 

9-., lte .... ftl ta.eill•t.• .... tld twa ••·Ill••••• t• ..i...- · 

..... ,, .. '•·· SU.1>. Oa 11 ,,., .. -.. 1,U.. ...... ,1 •• , ... ~ 

1nc -· .......... . ( ... Aft• llbl). 
(•) ..... fMlll•!f!p • ~ ..._ .... .,.NI .... 

w laeeil ..... ~ Saal• ,...,., .ai..-. .,......... n.. .a....... . 

8EliRliT1 



. ,,. 

( . etrf.ppilla ...... '1 ........ ill•lu4' cnutaa. 11uM•lal. l•••S.. ... 

fulq ... , ... -· ......... .,..w •tal• ..... ,, ( taatai-. 
-..-. •••), ala•llta••• __.. n•n••l•, -11 1..ie 1a"N'"7 . 

Nlft•t.ee Pl'eri1S.. •N ... tf//11 • .... iTiJll ... tl.,atlllilll area, 

.,,,..., .. tnl ia-.. •• s.e, ...... •tllltlee ................ (S.. 

An• JJJal). 

(t) Cauell•tle. • J>oiq -. lat•• ,_... •t 

,..._ .... , l• •=• nl•t tbat •• -1•11 lNU..._ ...it •-' 1'e 

..,iew -.,. .. tilt .. er et 191.,. letere *'"' tlml s......- ta•il• · 

ltt• wl.tllia .. laJ.y ... A .... et hlltlal 91°' -lt lie ....... .,. • 

....... .... 1 ...... la ...... ., .... .i .. s.,..,.. .,. .. ,u.. - -. 

... , .. , '" .... 1 ...... ,., • lal•age ............ ,. tile .. 

•••11••• • •Wr .. _.. • ... .- -. ,....., ...... ur tor S.1•19 

c l\llUlllc 91Qf. .. • ....it. '' ........ - . , .......... --
all ........ '"...... ., , •• tllU bdl•&aa <•• .... •U. .. 1150). 

<•> •• et Id.MW SU• • ._ ... ...u. 
-.1.,.a ta a.ta .,.,.,._., •• a t.ra •• , .... ,, 1-U•taa .... .,. 
l..t 111A wt.till ••t1 l1AW Mllftftlea et AlllM 1"elal te an. traeb, lt 

lett• wW.t. la ..,. 19 ... -~ ta. ...... ..,___. tulllttee wll• 

...._ ........ •• ... !IF• nas. , ... * ....... ,. .. i, • •*• •t ..._ 

..rtleleat pN .. t .. ,..1tr• 10liea ... ._._ el •Utiaa 91U •• 

- .. u .. t• .u,a. Ma4t111e.-1 ......... s. .• ,. ......... , ~· hil•laa 

.,. .... -. '"'J"'., •• .,...iatt• ..... ,. .. tte 11.lf.ta'-t.11• t•• 
'-• •aln&e• Oa 11hlJ'191.'9 ..... '11• ., •tl•taa 9111 ...... rt ... 

trw th!• ,..,.. .. (S.. .lft• B15l ... 8151). 
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( 
(4) llaatlu!£! .. C•wplla 1aeUl'M•• • ..... lt .. 

4etlNinM *' teaftl'll• taeUl,S.1 t• La, WN • M pl'Wu.i at 

t-11 ......... L25; "'- -r.u~· •t t-il ,. ..... 1 wltll - ... 

• .._l•I ••••U••• the taetaila'ta •' • ,u.- pleat; •• *' latllll­

pat ,i ......... lpe .. i. - ... ,.. • ,. •••• , ln•tall•, ...... 
.._I'll&"- .. 1t...a 1a on.w i~ t•• -. ..... tt.. e1 •• • 

IMtallatf.• la C..1.1_, •U•Saa 9•• I' .... ilteqlat ._ .. , •'-' ,,..l\e•,....,. ~ ......... - b9 .-a ..... ••l&al .............. 
•• nae •-W .. •-.. ,......,.. .. ••taiblt ''' 1a ,.-1•• 
ql&i.ttn. ............ - - ..... ta ..... , ...... - .,... 

'9 lanN .. ,..s.tS. ttl illl9 •tel'tal _. * ......... V16 .. 1le M 

..... ei ... la --· •••s.A la ........ u .... - • l•~ls..t a,-pa. 
. • ..... 1.,... n. •uaet...a •••1&1 ..... .,,.. Sate a 11M••U .... ,.. 

( ......... ..abs • •"- ..... u., aw. , ... .,.,staw • GJtai-. 

- .. •••• •• ,., la• 1.i11tt.-. • .... , ... s,i•w wt• ~ 
,..,..we. aid .. •• tu• .. •• ·~ •• .9ielm4 " ., aMe(_uo3)~ 
TM ••.rSal •• t11a _, • llftwW ,.. .. tw *1•.U• ,,.,. .. ,s.(see 
APl9: Bl5J)• . "9 ,Sl•t flat ae • ._ ...... latt • p,_.utl• pl1at 

.- -. .. ,,i-w 1a ,,...."- wt.ill -. hsl•Saa 92'111-lk ..,...._, 

llM• ........ ,.. .... ....... .. ,., ........ rt .. !a , ...... . 

l9L.f1 .. lt ........ ..u. .... h!Ula1 9IU -.1• •• , ... ...,i.-. 

~ time - ......... ........... --- ., Sall .... La5 ••rial· 
. ' 

•• au "-- ct.1.nw, 111ie ~ v.-.., is.. ...... ~ ....... .w • 
........ s.. lS.• ·11r •• ... t.tl• et 4l•1elw" ... nur....-at •t· tlflaa 

< ... -'n• ll5't. 11,,. 6 115'>• 
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1 I l . ... l ~ I . · ! 1 f • .. 1 . ~, ~. • i c • f • s: . .. I .. ~ ! . I . . . . .. 

1 a· C ... t: I · I • • 4 i I ~ I • ~ ~ ! f f ,~ • l f 1 . l ' ' ; t I I ! l I I If" • a • 5 i .,. f e , f i -11 t .;" IO 

t • c ~ :,. :J l . I l9 • : i i: ~ = .. ! i I i I i 
J f f l ·It ~ ·1 : .. - r l i· ~ ' i i ~ i r ' I a I' 
• • • r:· · ... p. r · 1 ~ • • 1 i 1 "-· l ' s 

... . ; l ~ i .. f ! f •. f ! 1 r 1 g • 1 • ; J r 1. 'I•. • · 
i · l l , ·• 1 r ! ' · ' · ! f ~ ~ I ~ ~ = ' i ~ • • • :t I . • ii If • ... ~ I . ~;: .. f 1•cf1~--[J•1c.1f1f•tif•~ ~-. , '11 .. 1&•!1 ftll'tfl·'w. 

:·1 r ! '! .. . ! a f • . ~ r . ' I . I l r • - I I ' 1' _& 

( .. f • c I. f i I I f , . l ;. l I :: I • .• • 
: 

1 I :s : l • f 1 a -g • ! ' I ' i ~ · .. .. ' • J '!t';(t,!(f;1fi tti!rl:1 
~tf• ... •i:lstitJ · 1 1 ral•!ffiif 
i · I I t • 1 1 ) 1 

• 1 I 1 i J ~ • ~ r l 1 
~ ; '1 l : ! l! i} : J ! i i i i i ' l i i ! 
[ I I s ! a f • i r • : ~ i . ! I l f .. 
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( - _. ...... ..w • ~ •lll•rtcle. !he ••l11tt.•1 i-••Saa thnllg)l 11l• 

... wltqe .,. napenw• ... ~ nal4un treaW &1 prn .... 111(S• 

.,,. 1159)• 'IM laatallatia n•tn• mar - l-. et e.,.s,...•, 
lael•taa .-~ .. 1"1Ml raetne, ...,., ... tub, -WU.ct•,, 
••lal•ff atMl _. .,,.. glue •f.JS..C. •b tlld:ll., tiltlrt• .-cat 
.... l'tac 1111ab,. " ...... .,.., -... s.-.1.- -•1•. 1at.-11e 

(S.. I.pp. .017). •• • nfltSc9"tS. al'- 9-. ..e ... u. **"• ti 
.. _... ... 1*U4ba• ., ia ..... · ·•••; •t -"·--··· · ... ~~, .. ~ . . . A 

••· -. ,.,._._ pnltl• ta S..tlall•••• ...... ._ •t -.u- ...,taltilltf 

.rei: ..... ates., -. is.a a •u.u.1 91ot.-t ,..,. ciffll _., 1ts.ri1f;;, 

,,_,:· · ,. .. 1 .. t111 t1.ht - lS.1 ta •U41q 9QOl..a ._,. ,..., tw 

.. ~-·u. · lliF' ~ .U.1• •t ...... J.l/l ••tlla Ute• •11b.•1•tt..I , ... 

1.n; 11~). P"9 1dle tawrabla ,.al'9 1llom wttll \he o•wHl• •t 

( * .· hte. ,..,.1. te 1ille •.W ,,..s.pltatlea •* .. • •1111.•rlaU.Oil •• 
. . 

,1,-.. la ,.,,.,, 1~;. , ... telmlfti• ., 0Mala111T aat.14iq .,lot· 
bdJt _. ••• ,.._ • .,, iae.11111 ... 1-• .. oU; lnaJ.k -..-. ..... lM!i 

.,.._, •ati..t.. Dala apla ._.a 1ar19 ..-. •••il'tnc. °'.it..._ 
- . 

isle',, ... sq mat. •tetiwtba -. 1-.. t'9P •• ..... •t ,. ..... ._ .. d,_. 
....... ( ... Aff· ••. -· ••>· ' . ' ... .. ~. .. ... . . - . 

( 6) IWitt.•tllll la m.ia!rr lill•!S 9804 • "-· Jiaa · 

~ 911ltl ... , ,... ...... ehup• •N .... tlll'ftpCM .• ola•.tftl are..-,, 
•t.t.111( lllJ' lllf""' •nh .. • _.bf 4edgi1et o•cll'i•• not ... ttn, 
M1!ad. ... ,Saa P""Mlln•• A• • oaff •I tile t_.~,. ooncU t~, maoll 

~ •• •pe•t ia •• •*•'"" ._ tin• • eatrutloa mff1Ua ~••r th.. 

cl~idlJl •tit.ft'~• <>n. •f * m-4luu .toucl whlolt pro61oe4 tanrabl• "nl'• 



( . •• 4l1natJl oa,.,lte1•e Aa a Nnl '• a11~rl••ti• •• glTn la Peb•UUJ 

te ue oarltl.i • u •truto• la a bawla , ...... tu••• •t tile .. 1.­

tJpe el avu'1• u-' wltll •••• .._. '9 _. t.I .,. ....,..,_. to-1 

(_ 

tlall 111e (he An• B16J)e Oi!Mr ohupe ml .... ea-.l~ ... ltl•U.1 

'9 -. •4lulfa•t la •••• •"MU.• ... •SM ......... te tHllltaW 

lludlla1 .,. .. , ......... tM Matl•rl .. ,,. ...., .. ., 1111flelft~ · 

hip nrle,.llit '9 be .... la leta Waeka 41Ne~, a .._. .. ,. ~· .. 

S..tall .. la .. w. ....... "--· !lale, ......... -· ffl • •Sae• ....... 
(7) Ital hffuet JuU•!!c• •( ... Apt• CJ.I). • Wltlll M 

la,._.ue"-• el La, •terlal . w a.., '919 .-t .i tlaal , ..... , Sa••• ... 
( 

w 1ueil • •teat ••• • ana .. •lpl• w lt ta B•lUla& 9806 aa .. i-.er , ( . 

... u .... ....... tra a •••lit'· •• eate• n.4,.aat. la AfiU 19Jd. a . . 

(1) ,. .... ~ •••• ....,. 1.-.. .. ,, ha•tt.• ........ 

all)' pel'fe .... 1a anae wltllta ~ oJl•l1W, hU•-.•• Otlan witr .. 

,..._ ............ -· ........ ..al)'tl..i .:.,. ... teu. , • ., tld•· 
M14i• ~ •• ••idallJ' a•t.Mrll... Later, ,._ B•ta C ... ht~ Built-· 

1q 920J -. .. a,...w tw a11a, ul aaalJtleal -~. Buil411a& 920, .. 

....... - tua•tioae ot ••• .,. A1•1 1ll tll * - &l:ltft buil4inp, tfld 

•IM!deal ,,.. .. ,. 4..elo..-t 'bull•lllp wre a11tllorl1 .. a\ T•riou• 1ta191. n. 
. . 

tin\ one ot the• •• BullcHng 9733 •1*1 ~r.i•lul ,_,..@b'\1' •ti_.., 
· ·sflvisP££'5 a -

J•50 4"UCLCAH 114f8Mft4s\lllN 



.25ELRE I a 

( · 119 uNaiua tetnohloride •• pertol'llll• h•N along with thl other haotltlule 

t.ter Builctlnc• 97,J-2; J an4 4 •N •d• .. tor c1 ... 1.,_.t .,., 

(I) Kl••t!!pl•'lnge • lfbea tJtwlt1e n1 enOOIUlter .. witll 

eteinl••• .-.1 Alpha hocluet ""lT•I' \lllltl; lt ha• beea the lat.at!• 

1se plaw ~ .. ,. .. iT•N wt~ ..,,_ la 19ildbp 920J -' 9206- TlMt 

flatSnt ~. ~··· -· •• •••••l'M that •• .,.,.. hll•i. 
(Buil•!aa 9"1L1&) _. __,.riMcLt PaoUltl" tOli 00,,.P• alotel, oh~ 

•• tilT• UMI pU pia\hc• •W 01-MSzac; · wl .S.eell•t•I ..,.S,.-• 

••P~ 
(3): UW.t!f.!!. • O.ief. .. ef. gwnl 11W.ltl ... ...., 

.. ,..,. • ..._.,-.I \IWlU• -.. te M· .r.aia.a .. , Saol-iq -.. tana 

•*•• oMaS-1 w ... S.C anu, ..., .. ,.,. ~li'ln&•, ,_, UmJi b\aUAiiJ 

Saca• ,_, -. ... , •elSnc , ..... abae.,t1- wilt., ... rdrlpn'1• 

( _ _,, ...... 

( • J 
,_ 

(4) lllS.1e9llaHOUe • h lSalW ~ wbloll -nll&&W.• •111.sal. 

••1• be .. ,.nw ,,.. ..i11ttod ,..,.. •ttn tn.•tt••i• •• quea111Ge&'1 .. 

Aa a renl '- • ... ( -11•• s.a) •• pl'WW .. ,.,,.. *• •M qae1tS..ahl• 

' •t&rlal •nl• w ....... '- 2'•000""1.U• 1tef.al.911 •tHl ..... 
, , • A • • 

f*iW, la aMStl• • J tub. t•IMr~ ..& tw tS.14.._ ........... 

r.•• .. •:rtM9 ''' ..e p....tW .. , 1-lj t\lftt.a. ;oo.ooo 1.i1- ., 

.... .._ -· -.w all• 11--1 ... ,._ ... ,,. lte 

~ t.a••r • OM •I -. ,..-,,. 0 .. 1 .. ntS.1 ta tM .. 1 .. ~ 

el S•e _. Well;ter hgla•J1ac C•~nU.. al 11111 .s .. •4 ._.. 

•'illif'
1
ot tlMtl• Ba&lJINriq a4 n.etp Start. It .. .._ *t &MS.. 

,1.. w ~u ,...._... atatt ""14 ,..,. te be .a.s.. but Onlr t .. 

•••1•taa• •• a•~ U, poel'S..• There ... ,.,.nl ... ia 1ovoee of '8.l•t 

a1oe!Jtoerfitl.Js ccr rrpq£' ;·Ti. 
'•Sl MWll!!s':M ltJvQAliE\llitJ 

iE 8 RE2T 



( aftlla'1• '9 S'-9 ... ....... 'n. tu1t et tll9• ..... &J'Wf et : 

hpent. .. .,. •1S..n ,... 1l .. be.a w•taWil wltll 1ht ••1•ar • -. 
--. ... '""1ta ,,.J4tete ~ta_. .. ,.ns.... J.U•• ...,... .. 
- Dt•l&ll , .. , ., -.s. ... t•"•· ,.. .... l•"-• ...... -"· 
., .... l&a ..... ultW • .. ,.nta., t!llSS.."• a.. ...... , 
,,...w ....... taleat .... , ., .. ts. ,... f.t ,.,., ....... ,, " 

.... rtS.. le• •-* -.lr•n• 'lllil .... &"lft lie••••• .. t.1\ M 

lie iudtlefat ... ftl'itae •I t WN t .... t9 .... , tllit lft'lf la 

..-.... •U u w aatiaeril• u •• ........ aa ... 1• 11e pltfalaallr 

_._... 'r '9le lll•l•s.-1•• ,.._ fttll..t.1 talNJ,att... WS•tee tlae 

-"-· •t ... tueptq ......... , ..... 1 ..,i.,.. la •fa -· Sa-

. 'e1 I •ta tla1Wct-t ... JNjeet. ,,_ "- \e1S-lq Of 1lllie pNj .. t 

•tU JO .,_. ttU.. *'• •* tael.W "'•tall _. -.sa•l'laa • o.a 
( IUal. ft••• ,...,.., (•11U ,__.,, 1,,. .i,-), .. •••r lllltt• 

( ' 

. ' 

,,.~•t. _. •*• ,.. ... ., .. lt..Wtet ,re.-r • tMt ,,. ._, tl89 

• •* .. .__... ,.s.nir • r.u.. •• 11 .. .__..._ .,..,..._ · 

19m AD ••n1 IRJllllDI '8 HllGll PllllOll& 

htl - At lt!!a . ,, ...... 11rteM --11-.19¥ IJP • 9 ~ 

l Mi' lN 1JI 19 lJ .,,,. 
1, ... 19Ul 7Jaa· lJ 'J 791-

1JulJ19Ul 61,. a .,, 771 
l ., ... 194' ~ a 1- 5IO 

13\llJ'1916 JJI J II) J81. 

l ..... 19'16 6f 0 17iip: l&JL .... ~ 
1 J\alJ' 19116 JI 0 1,1 Vt'T~ 

(he Apptl16') ,.,. 
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i£8RET •· 
•alr a\H1'11lll 1>9"•••1 ven ... ,,,... DHm•••• 4rawt-ca alll 

0-. • ..,...... ..,.. ela11lfl.. DI uuni ... 17 &U14et. lca!Jll .. , 

Arm-.. w•• llrokea , ... late .-pea•t pm• •• ,., , .. _ _, ___ 

r•'• ••1qeff •01ll• ut , .. ,. tutlt• wtt• tM n.....U pl••• •I 
,,. ~ 

1-7 .. atll ff >u PM1R *"' .... ft• ffftp ad oeutneUoa ol . I . . 

, .. lleot••••ca•tl• naa• ...... .,u.ue1 -. tM •'- ... "•'-•• 

-.S•Hrl .. a., •• ...... ,.... ......... n. , .......... , ... th'•• 

... b .. , (W-7401-..... 11) ..... lat tu ••lpaai .,... la ... ~ ..... . 

.... ............ ., ...... , ........................ , ... fM · 

, ......... ., -- .... ., ....... , (lt-lOI-....... , ........... .. 

..a .... tnaH• •' , .. m••toa •• u.. pJ.aat ,,... t'lt.m.oo. o1 

wM.a. $11.Mt.00 WU Ule Mab•te••t tM. fte •fftp ON\ d .... 

( 'Jabt· .... ,_., (1+-108-... IO) 1 ••YWI• \M 4.ettp ad •••tnoll• 
d \h.::t•U. Jeta lr•ff• '-':1'1 ... VU f2N1fll110lt •f wide• fttt"41.0f 

·:~~~,...: ,~·· :,_1.-. . ., ,. ' ~ .' 

••· j;.u" .- ... ._ '"'· ftl• tetat •••tea ... , ,.. •• 11.•tr•••ca•••• , . 

·•·· .· . 
••bu\flt• • · u1t;a ••.~ 

. u.. ..,w» r.laa, at••• -n.. -.-.1 ... , ., a .. 1 ........ ••-...;· 
.. 

atiwtllff &llii "11lnt .. _... n .. , ....... ,,. iaiaat .-.. _... >••• 
s, ... u& w.-., .... .-..-. •• tlCW,m,ooo.ot, •I wtdQ $1,aa.ooo.oo 
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· ~fl!R E I • 

llCTIOI 4 • PIOCOllMIJT or IQVIftlllt 

4-1. Geaeral. • A ,...Jee\ pwollulq ottlee we e1ta•11.-. la 

ooa.juotloll wii:la tM I'- • •'-••r le•'- OltS. ... baMW ......,._ 

.. , el aJ• 1-. ot teobat.al •q•l..-t ... ••rial u1t&M' 'bt the 

B••'- eaaiaeerlq ""'• A. l••l Pun1aula1 De,...._, _. •••1>11-.. 
a• t:bl 1l'9 te proove oft8V.•l• -.111.-at, •tertall, ••Ptll9• _. 

1.._ ...... bT IS.W de1lp •haqe•• Mawlal _. ••11i5M•• U.au ... ,. 

,..,.,... a• tllle '*'•' ol aa a&atllarlatloa tw •-111Wtt.Olli,. &Di ,..,,_.,. 

Mll• t•• panlauS111 aa a111 .... lroa •aas.. ,..., .. .,..n _. n"9 
. . / 

.. vuu .,. ... la tM a- ot lteae ut •••'-• laat.ertq cor,. .... 
tloll ... """°'" 'F _. Cleftl'mlDt'• _.,l ... NJl'9-••lwa. 

G•trutl .. ,. •P•late• la 1IM ·a- ol tlae 1.1. ""9.,..at •• •IP' 

'1 w.·aatlaorl ... ,.,,._ ... ,,.,. ot tt. ••waetS., oltl••~ .. ..._..•I 
.Jl'M ...... , .. ,. • ._. · • ilM•• ...... ,.. ,..,,, ... , (u ••mW ta 

Ap,...b AJt) ... ltlN '9 todera W ar De,.,.._, l•pla•itu.~ ftleN 

... ---· 70 ,. ..... •pl•JM la ......... "'"'91t.a1 0111 ..... . 

la * 1 ... 1. otttee. Ia a"l\loa, ta.rt .,. appreat.-telt $ .-n ... l -

..... -.. t• t.aaJe••t• •• •a;Hlttaa ~-.., *9 • .-..,. A ....... , .. 

DlavfAt IJ.all• Otttee •• eata•ll.W ta -..s.apea wllS.ll elear .. 

. ,.... ....... , pnt.leal wltll tM .... ,,....,, .. ...,. . ............. upn'111c• 

an. •trMtlw1 <••• a. I, Yol. 9). 

Canhl •~1 •• cl,_ w detaaraiae t:lle be•' ~th°' ot ola\a~I · 

tbe •Jor ltieu ot 1peelal proee11 .,.s,._a,. at.1 apeef.al •'9ll99Dt te11 · 

late three p•nl ela11Uloa,lou1 mMl7, .,.. ... ,, .-..r 111ppl7 •••1Jmllt• 
(,._ .ifbb\ear. 11!2 a 2ar:1r--1 ' . ,,,, 

i..1 va;;;; ·'' us uti·rMae • 
ifBF@rr L < 



( 

(_ 

(~ 

. -a-• .. lla, a8' 'la •fl•lpuat. All Uane ot .... "••in• •pee!al 

811111 t• .. alp, 1pe•lal ahof taelll\1•• t•r au.atu\uire. ad \be 

peate1• •P" ot &M\ll'&q• c .. U.ra\loa -.. 1lwa te U...Uta1 \be 

.,.i.,... .... , tie •lJ· tllne· a&Jor eleoV.leal -lafae\'llnl'I la 

ftl'101&8: ll&JS•· " ..... ui, ol tb1• tbud7, l'' .. •II'"•~- .... , 
gro"••• aia4 tM &"•'-•' •PH' oo•U be _.. bJ' n,ue1\lD1 aa• 

._\lfNftr'•P te eoaouU'ate • a partloular l11ea. Caaaidentt.Ga aa 

&1na to tbe aftilaltla aaufuhrlA& tull"i•S.•• eqbMriq tal•at., 

'· 

Id gedVlllllOe ot ta. uJor uautaotunr•a .... ·-. n111lt ol tlala 1w.t7, 

. the O.Ur&l lleovio aaapaq _. re••••• t• ••wlof ... FM ... tbe 

po9r aunq ••11ipillll,, tblt- 1111•~• llM"le Cerpen.tloa aa re• 

q1111te4: to dewlop .ad ,,.. .. _ bia •41dp.at, u• lJle A.1111-0JaalMn 

Kamataobr~ C•JUI' w ,.. ..... tM a.._., ••ll•• A ua\&tutunr, 

•-'" a ooavao• tor .... , ..-1,..at, .. nt•irM • laelate the l&l't 

ol hia plut uwt.4 M Ude _.~ ... te allw •1' a ... lallF aatll•r'-1 

per1onael wltllia .._. uea. --r el * .. 1-.. •1'9 11aW _,.,.. 

alal,...t • *9 1lile -' .... MGaput.• bJ a ~· O...r 1'000 tnlpt . 

o&l'l-'• ot •cilliPM•• .. ,. •••• M 1;U 1tte, be1U.1 tna .. nl»le •W 

t.rllql& aat •aP"•• lhlJmau. fu7 ...... , ot ... t,..at, lulw11n& 500 . . . . ' . . . . . 

galloa 11ub, .. ,. aoe4 .. •• lll"plltl)' *at ~ .. ,. 1hlp,.. ta ~ ....... 

rrelpt oan bat · te be nhil' la 01'4or 1le 1hlp •- ot tM hearier appura- , 
' .. 

tnaa. ?be Pvo!iaaiA& l>epartaalat tunllll9' a"9' 60,000 tea ot 1teel '9 · 

••vutor1 tor tM aaututun ol pr ... ,, . ••uipua\. Oae order •• t• 

5000 tou ot aa 1-. tba' nqu1n• tho Gcrnrmea' paroh&le ot a 1peeial 

roll tor tbe aJ.11 to u• ia proclueing title lt.m. Aaotur 1t••l oa1twi1 



l 

utttLREI 2 ~ 

Ol'Ur tor 7.6IO Ji•••• (of alM\I' 5000 tna) lanlw• tr• 3.o te 3300 

•lv •• _. o1 6 dUt•rea' pa'tieru. A Mtal ol '8.960 ooavute ... 

punbae orclere, wl* lJ,795 ... Ulea\lae, •n lladl .. ~ napa1 tr• 

t17 ,,ao,ooo .. IO.IJ. .• cleWJ.e• ... '7 ot ........ w be Sat091lltle 

wltllla "'-•papa, 1Nt a n.-r ot •.1• 1"81, wltla...., prolt1-~ 

lanl.,.., are •lM•• ... la tbl tell•la1 ,.,...,.,u. 
4-a. rn..ae ,... ••n1z IS.tee•· 

a. ...., lun!z !pleat .. ,.w:H. • a. .,.....,, powe• 

••PP~. •tu,_., reeelw• earq a•'9a\I• b7 tile ... la•l• tabera~, · 

· _.,.._ • •••••., .. ,.at U. 'C1alwr1l•r ol Galltera1a i.a-.n.-.,., · 
&Ill& ...,., ... ntt.ap .............. -. o1 tide .,111,...t .,.. aww. n. 

,.,.,... ol 1iae •t11lJM•• la te .. llTW ut o•tnl ,...... tw tM ftriMat 

0Jlft'1- of '8ae ...... ll1t "9 ... ral ••111 el 1U •tuJllD• .. laW 

4._ la a ooat•~ la I••'- • JO JM1_,.r 19LI (le• An. .,,). !lie 

••-•Sal ,.ne of •..S..-• tw tbe · ort&Sml · tlw u.- vulra 1-1.-t 

1• •ll't • .,,.., npla'4W•~ !.ao edlele ... optrator•• ,aMla, 1000 

ttiwat· NotUt.era, at.o M&•r ••W.1 ,...,.., 50 · , .... uaJ.• 1iabatau .. , 

_. 10, Jta·•·•lftla& wuatoNer•t TM leta • ..._,..., tulwlM ' repla~ 

'-91 7'' cnaltlelee, 7tt tllnr•" r.e•Wlen, 36 M&'9r ••_..l ~la, p 
~ I \ ~ I 

·. . ~ 

wait 111'8tatl-, ... o•• aalllar)' ~t•lJM••• TM o-rnl• ot Trull 

' to a ~' '°""' •H••l•W new ••111,..., wblo~ tnellllle• 96 oulelee, 

191 ~. netUler1, _.I ualt 1.ablta•ieu • . Du • ....._.,. .. ..,.. tM · 

orlst-1 1-.. tw u.u ~ w bf .... w. n. •4Pi..-t n.,a1r.M· tel' . . 
\ 

Al .... II ila•l•• 16 ·~· ~platon, ,. oul4tle•. 761.,. .... ,us. ..... 
I; 

71 m• ••"'-''-· _, a..NU .. 1i.r ltw. n.. •••ipaeD' r .. iia. . 

¢;!. - ~~E"'OC!Pl!I 9i?i7ACLLL2 6 
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(~ , ... eUla Jeta 1a11a1.,. '•pUeattt ._, et •~• tll'•t h\& kiltt .. wt-. 

o.alJ •I•• •Mace•· 

c 

( 

'· Cta"H'• hi ?Jal llnlr lad•••· - oa • .rl~ 
"4.!,! ... 

lHI, e.nal 1111t7l• 0019MI' wu cl•• • l•ttu ... ,., .. , t• ·~ 

t ..... ,... ... ~ .... ..,,,,, ........ , , •• , .. fl••• ...... .r.· ........ .. . · 
ti \Ile fMt•• tlliat ._•rd 11•ble wu tae el tM lu•• __,.. .. .. 
d We tne •f •Cl'd,..Ut ul U.t •"- ...., ....... ,,.... nw1 ... .-. 

tu, ••ata-Mt. _. __._. '9 .--. la awutt11 .._ .............. '-

tilt• .,,- •i .._.,...,. tu ..,.. .... &d• .. " o...i 11 .. trt• ta .. 

...., .. ...., .~ ••tciMl --11111•• •ml,......,•"• pee1t)1• 

IMt•••• ut...,. .... •WU'ttA t ..... u•eh (IM•• Al). 

hi''"' .... Mmof ftO iUl ... ,., ........ ,..,. npplJ- aaA ••v•l tlltlll,?41.H 

W-t.Ol-• ..... 1 • • • • . ..... , ... 
' 

·-~-_...,. I • • • 1, ...... 111.tt 
-

f-'HOl--..M • • • • • • .u ..... ff 
w-u-o,..... .. • • • • • *•'"·a ... oe 

teW. "8.ill,tal.ot 

..... ••••1111 lllll· 
•• ...,, Otllt '•. Oric&NI ,..... .. fU . ... .,. ,, ·-

........ ttatl•• ••tl•·· llM• tut., ooa•V.'t• u .,. ... , .. , •• •••l..t 
att•tt .. at tu""' '4tc1at .. 11 'Ile pa-•J .. t. ft• latUal 411t1a vat 

•011Jl•t• la ,.,, .. ,.,. lMa, 'Rt nhe,uat ... Stteaue .. , u ll•• .... la 

1••al .,., • .,.. .... to• oeaat ... '1••• ••• -'•· 7M ••tW• of ta1..iatbc 

HI •••llac wr• .. n1 ... ta o..tn••H la•l• «vtaa ,._ latt• pan et lHI-. 

'·" 



( · 0 , 

e 1 i ~ ~ ~ -= ! l I : r : ·= r ' l ·I 1 f! I 
1
.. i f 

l t ~ ~ r I ! i I · ' 1 1 ! f • i 1 - 1 ~ 
H • i r • f ( ~ ·1 f ~ ~ r r ' • J E I 
i i i r J ~ ... [ r'· f ~ 5 F ~ ! I J ~, : ! I ! .( ·r : Cl E. • i 1 •' I • 1 • =a-f I ( • • f l ~ 1 • i .. r z ! : f ~ • e • ·, 1 ... z 

. ~ s i ' r ( : f r • ! I r r i 1 ~ .. · f 1 } e 
i:riis i1~1l:iir11flifLt' 1 

• ' • • • • a ~ ~ • 1 ~ ... E ~ : ~ • 

,.....\ 

o ... -; ~ • • ... • ~ r i • • i . . • . t • ·• -~,t ' ~ 
I ' a • = 1 i c i 1 1 • • M ... 1 e. ( ., : • :. • r · .. 
' • 'O =- ' " l .. ~ f i 4- s- ~ ,. It .. c i 1 ' 1' r • I I • •ta: a. 

r I ~ J • J f ·i; f 1 i l - I a · et
1 

I f ; ; i a"' 1 r • i .. • f Ii" - 1 i .. ' .. I I ~ ! 'V ~ 
,_ i t ! • J j ~ I ~ ~ t ~ ~ . !· l i I it I 1 ~ i I ! 

i ! ~ f I ~ i ~ f I . • ~ , ' i ! , , f ! I f f i 
! I . I I :. • :. ~ ., l -; f f I ~ . l : i • ~ 
i a i 1 i f 1 ~ 1 l f I I ! r 1 i 1 f i ~ I i: ' f 
1 t E i 1 ' i != ! 1 ~ i I I ' 1 I J - .. i ~ i J r 
~ ' i ~ ' • ' ' r =1 I i . I ! .. - J l i; ' ,. It :-... ~)I' E- • r: Ill f ... •I,.. 
• t - l i a 1 • [ , ! f , ! :. · - 1 t . e t I 

1
=­

ft = = i .. ... , t - • • • • I . . , 
• 3 ! . . : I I 'f J •. Si • • - • • 

' ~ . .. ' . ~ 
• ~ : :. ' :I • -' ._ .. :: ... . . •. . . l 



( 

(__ 

eol11, 1ttel plate aore1 •n 1n1'-ll .. b7 tM MUlut'aobW'tlr. 

· •· .. P' Cella tor T•ll bt.ulea. • la lepteaber 1~3. 

-. •••l\lmal leta tncb (79 00111. 1Ml1lllSn1 •pare•), ttlal' tapr~t 

Alptaa 1r meb (laOJ oell.9 lmlmta1 1pare1). &DI 11 AlllM I •1pana• 

... ,. _..... !M ••lb t• *9 ... l,lcmal llta Vuta wn Uh'toal te 

.,....._, le~ .. 111. tM Alplla II oetla wre ot entU.17 4litenat 

.tt.-ut.1 -' •JMial •alp ••1 1Nl• .,._ •n •"' to• ~ a°"• 
n. • .,. wa tutallM ... •1... la plaoe 'bJ' t:M 11Uutao"ureir (a .. An. 

"'· "'· l!JI). la .. , 19111.. ~ ........ ol leta ... tp ..... 

_..,_., fte oet.11 ,..... .. fllaatee ti 111'"1..., letla daais- eqep that 

oepr -. __. tw ........ w-.. ol 111wr (SM App. 8'f aM 860). 

la A,.tl 1"'• .._ .. eeila wre apta d11pll••_. 1';r AlU.a-cllalMl'I tort 

- ta ... ~l14laa . •· ... 

•• l•p!p?! •en Celle. • ~· ,.111 et Alplaa !rad,... 1 

tall•• 1MnlJ afttl' .beSa1 pl.a~• Sa ,,.~,l• '-ea .. ol th pn .... 06 .. 

•1't ..... 1a .... sa -. ·,.,i... a. ..... ~ w.r. ..... ". ,.,,_ ..- t:nd ' . . . . . 

............ ff tM anluinlnP I• ••flete NlNtl•tal• !lkAI failure . . ' . . 

,...,... • ...., ....... te ..... .,, tM NUWI la tile all.Of ~ fill . ' . . 

*- witm. •U -.,.,. alllpptq te *- 11tie, . au .. -..1 .... a~ .... al•.• 

-..,.aw4 la Alplaa JI oolle u• all leta oell•• noep tbe tlr1t twit 

tnob (IM•••• 861)~ nae•••' o1 •ta ,.._.ltl•tac .. r• wu 1473,aoo. 
' ' . 

·. ~~ C•--.ote tor *P' Ctl!!,• • 'JM _•pe• eella WIN 

pro...,... *"-da ar J>e~t ,.-. ontraote wltll Allu~i.. ... 

laal&ho•\llUc er.,.., • a 1_, •• bull. All .. 1i. t• tat•• wrk •" 

,,.. ... tr. .. eaaW&ow • 1A1ve ..uwai\F of clealp alUl ooutnetl•, 

( , ! 'lf:=.t288,SiiiAil!ai!9u 
4.6 · , lfJ'48J.tMATIOM 

IJf!ERf! T a 
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'~ ,.4'Aoe the i:etYlr•4 amber of oJtra\ln& 1pare1. ua4 te noun earlltr 

lllUlllf&ohN .. , dellT•IT M0&\11• ot ilM ......... pr.riou •• ,.rt ... 

... ?1.0J ..... 111 

"W-2Mn-a-6J 

• 
• ....... ,,'-...... ... 

I ... a oil tillff .... .,.. 

fetal 

~,.,...u•w• 

1.an.000 
1.4.51.000 

!+7J,aDO 

47!,IOI 

•• Ale I ,,_.,. liu, • lar!T ~ "- pre.,_, TV.._ 
....,.._ate •• 1S.e _, ,._,. ltlu •N 1WlM bF ti. '•llatloa 

ta~'-7 ... I'- ... auter, n. bule .. 1lp .. Ol'Jl1all1 ... la 

Ol.-ller 1st.a. •atta ...... 11-•Wf.e .., 11ta. ce. we &lwa a letter .. 

ecatru• oa ' l•-.r/ lSl.J, te npply tlMt bS:u ad •ta •tat.pua• tO'I 1M 

Al,... wua. It we •Jffi!l .. · t.bat *- .. 11oa ... eoaa.,.U•, 1a 

....... 1, .... sa .......... wi* tM ,....u ..... cna•11M' la • ••nl•na• 
ia ... -. • Jl l'e-•• 1u <,.. ,,,. 161)~ a. ..._,.., .. , .. 
dlN••• i...tt.a•!F w ... •1h11n ... aaip•• '9 tba £aborato17 

te ...,.1., ... 111 ot .. alp ta ... ,.,.~t• wit.a. nalm•r• ot tlle 

\ ... la\loa LaMnte'7 an• ,.._ A .. lt•tir •~t.Dl.ertaa Oorra•11fit .,0 , v .... 

, l3ilJOl5LlfM!IP'l!ll l11!M-- 12.J , . . rwe~ IHF&AMAIIOM 
4.7 . M f:l'" E. 1ica . / 
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App. 16J). 1'be bd,,lal Jftedl_, ne le• '°9 .,.._. -.Ue (11' a 7' 

, •• a• wt.ta. 'I!' •Wt •11 plate•) ... 590 faff plate• (4eer1) •l• 
a11 .. la'9• ••M•l-, .-pi.te la .......... wlU. plau •• 1peeUl• 

ea'l••• u ... ul.H tor ••itdilltr 11e , ... ,,_, ~tt-. ~h ,_. 

tnet .......... "' tM ... itl• ol ,11 llq•l• 11lW.pa u.,., '°° 
. "'' el eODMetl• bu•• ... •*" ala•lluleua .... ,..., .... i. u 

aalltuy llalu (•id .,. lawr ..... 111•) • lllaU 1 ... ,1a-.1, 
•l•tWSMl J-.en, ••• A -t•N- la 0.'9 .. r 1..., nrinM ...... 

,. 4e1lp UuPI tlla' .,.. ,...1,... la •- • all el *9 ~ ( ... 

.... •>· 
'• leta PnM11 .llu. • Ia -...... l~, a -.auu.\ tw tM 

ilM _. 'la ... 1,_., ot ._ tint lea ft1Wla1 .. Jla ... .S.ta. 

•• ,iD ...... . al• ... , .... , ........ ., 1• YUM 1'tU (&ppnslaa• 

11 ,1• a •• a IJ• wltll 4• eu. •11 pJ.&'91), lOI -a ,..,., wt.till ll•n, 

1, .............. 10I ..... 1 ..... w..., ...... 11 .. -. -.. •• lit.al• 

llivepa _.,., .... ,1 • ._, aa• .... -.... 'Ital• ... , .... , .. al•• 

••Jee• .. _, •••••• ••ua * ,,... •• ., ..., .. .,.. a. ......... 
,....,... t•• -. Ila ........ Ht at 10I •la.._. ... 11-n, 170 • 

•it8, &DA 11' I •lt,. 'Jlal• •'111,..., la •••••rt ter all a.• ,.....,. 
•tUlap. 

•• ...11s.• .ue ........ ·~· • 1a 1.i, 1~. * ... '-'• 
....... --~ * Ill* .u,.. ...... lal&' .. 1 ... O•••) ...... 
• ,.,.,i. _.._..,II'• .... ( .. w) ....... ,.,.,11a. au s....1.a 
........ , ot 1~ ,tu, -'•11a'1Ga ot 111 .. w ............. ..,. ... 
dealp .... ..,. .. ..,. ot 110 au U.1, 18' .._. u.n, .- 115 

i..a iE 8 lt~=-•u:m:~ii. 
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noe1wr daor1 ta tMlr plaff. !be clatalla ot thit cle1i~ wn 1uppli•t 

c1u.0~1,. te Wttttnghou• 11••••1• • Mtg. cc.. b7 a-.ae a. ., .... ,. ... 

lta41atioa l.aboratoJT per10llllel a~ Beraley (le• App. 165). 

•· Pro!••• ltu tor Y•ll artJeui•• - Ia 1e,-.ber 194.J. •• 
I 

it' ..... tdH te ,rOMet ri11k the Y•ll lawn.at.a procna. ••tin._.. 
•• ••case• te ••tilt tw 1IM Ali*a v..n • JM n.._ 'btn.1 o1 a n.n 

4'•ipJ 1aOO mala d ... •. al•• ol • n .. uatp. 500 ••ve• auWMn -.... 

'" .re .. lw• ••W•wa, ntll of wlllala ,...,. te M liallal' t. 1lht 111WM1"1 '· . 

o( ,,.. .. ,. .U,-a wt.a *1a •tdJMa'• ol'4en •n plu9' tu . 11,..U 

nltngea tn,., teni••l ltm1, •ter _. •lff•~: j•Jlrt, .... A• 

~la u... • ol'Ur ,.. ald 1Jue• ttw let:a •t•lJlllD•• ldlioll .. ••-•l• 
l . . 

all7 a 4•plloa• ol tha• la ..._ tll'a• Beta tnoll. . Ia la_,, 191elt, 

'be.••• • expermntal wvlr •• 1IMt alw. l' ... ••U•• tlaat lte111l tlllf · 

A~-- II aat ... Bew. r•o•iWl"I ~,. _aaatletaetery, u4 a ..... ,,,. 
., _ • , . • I .. ii. 

~· •. be._. •• llf ... tlae ait1!,,.._.. uoer«Sq · ~ tJae-. ... ,_ .. 
,q• ' • •·• 

' 
( .. •App. 166 .... B67)• Ia .lprll 1~, ••111• W&I _.. W pr ..... witll 

& .~ ... b,.J.l•ialt ... t!ie biu• 4 .. ft aa• Ul•la1;et •twl ....... ... 

~ ........ 

.~.; ... 

.. ~ . ., 

Of .. "' h• ••·'1np .... , aa wa tbt •t111Jllllat tor tM tnnll le~ 
· 1nd.1•1a1 • a Apr1l 19la5. . . . . . 

" . 

....... ~ .. , ' ,,:~ :,. .~ .. · .... : 

'\ . .. 1.--~--. ,., •. .,,.: t 

•· O•tnew. • ••n ooawaeu, Nlnaail to the proeuna9d 

~ 111&1• •tdPlia'• ...... a,. Deput.e•• iwf.M o--..ta, .. ce•t.a~ • a. 
~l' ,..1 .. bUla wl"t:Jl ···•tnpo ... 11-otrS. a.,.... .... *• t&t~.l~tie• ... 

!' • !: ~ .. 

• • ••tillpou1e beo.., onrlot.4••~ two otker ••Wut• •r• •c•tiate•, 
... . ' 

.... ·.- ,,. .. .. ·.• ... 
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CCM'Dd It• 
!ft•!IMMHI 

r-1407--..u 

,..., of YD 21•1 •( •v• 

~ . • 
• 
• 

w-'40f. .... a 
--~., 

v-twt-..-• ............ .. ltu, ,._., A Oelt u.,. 
lMI• · ·-· v-1t-0•··..... lfala ,... u .... 
bMUt D'ltU'dM• '•• 

.._.. JM .DIDI• 

........... 

......... 
, .......... . 
•,at.• 

tM,HO.<tOt. ?I 

•• ...... ~,ta f«k't•' 'IM'·• la ,...., lMI; ~-

0'1apeaa N•• .., .. 0.• wu Ii•• \M' pr•lbdMIT 4•1&'11 fott ..... 

TaiY~ uA ilaalfeltt fu tlae lalttal. AlJlla ... Jeta ....... (S.. •• 

o•h u 1"Jdel 111 ,, ... ..a ••h•• ta .. 11a'Mn•t• wat-. a. 
1 .. l•ttoa t.a'"'•'•~· ftl• ...., .. ._ .. ,.,,,Jr .. , tb- .,......, ..... · 

tac• .. vial•• wen ... ,n .. te nt• ui.1w __, .. ._,., •tW• u6: 

•Wl .. \Mb •'-••• ..,.1 .... la ftlft •ntca. I• tu .... d 

ti.. 1-t•• ft.J.n, ti.. •Jww•• •tt•t& bJ' ~MJ•• '-•• •I • · al•• .. .. 
bul their na11,. •t , .. ao-1• ftl•• •• a ••••l•••W.• U...• ... t 

• ..., th P•tl- , .. .,.. ta •Ila• ••• ...i" •• • ••lt-e••tat• .. 111dt 

.... •t• .. , Up ..... , •• -.lt•lt ••• , .. t~ l t• '"'14-• ..... ,,..~. 

• .. 10 ~ 
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followin& th• approT&l of th••• •••i&a•• Ch&paaa pl'9p&r•• 1hop detail•• 
. 9~ 

clr&win'°&and &rnage4 tor the UDllf&otv'e of the T&riOlll p&MJI• Por 

tha aoa'i pan, the ._olllM wor~ a1 1111»-oonV.ote• to cnat1lcle ahop1. witll · 

oaq the a11.Ul7 ad te1tia1 of wal'• pertol'M• &11 the Oh&pmaa Plu' 

(I• App. 169). Uter a nmMr ot 20-iaoll 'ftl'ftl ha4 beea bwilt- ad 

llaippe• te tile jo'~, te1'i1 iaileate• th&' tbl oh&ia p-11 an• ~ nllUer 

ot tva• ~ opea u4 olo1e tlae 'ftl'ft •re ezoo11l'ft, u4 Oha.,... 

••ue••• *' ti.7 ohaap ~ .,.n.1Ju11pia•l•1 tr• 1u1l• te wt.pl• 

... _. aa• obac• plaia b9uin1• .•• ••41• beai'iaC•• !Ilia ro1111~• 1a 

••u14onlti. !aJl'..,.....111 .U all 20-Ulek 'ftl'ftl no• uipl)M wre 

•q•lppe• witll tu ta11I open.tine .,lo!lulm. 

b. 0•11no111 tor YUU\la Yal'ft•• • '!M lolloria1 •.-ti-ent 

~ Jl'M••• throup •ar Depu11Ma'i prm ooa'Vao1a1, noco111aW' oa a 

~it--ptlo• lli..11 wi 1:ll CMpua Yal~ Ill&• Co. . . 

t:·' " . 
•;•, . . 1.- ''-f! PnM•• 11t ••41 1"e••• : !••· . ~l,J . . •••• ' ' 

21U,. ·-~ .......... ' ' ~ 
101.a,),4,, . _ . ,_, 

i' .. 

fl,al19 ao• Yal 'ftl . 9. 60 
-t . ••• 

, ·.r 

~cnabl• 20• Ya1-.. ,,. 
~· / .. 
. .... ~ 30• fill"•· 

lia1.i. &• Ya~~· 2,* 1.457 

f;._ A• till• •ca.t..-• na aot a'ftUli~le •llnben (••tar a1 ·111 _. 

~oa) ~· • iann uaitond1l7 ol cle~l~; tlae (Joffnment m&U u1• ot 

tu. taollitlo1, 1pee1al te1t1a1 eq11ipMJat• ad ~ ezperi•DM of 1111U 

lianutaotunr bf awu•in1 th• the tollowin1 00D.vaot1 (I•• App. .l5) • 
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IEBl\Ei 7 

C:•mo• ... •••I! ot .... a •• , ot ..... 

s-7!,01 ... ,...51 Yao11• Yalw• a.M ...Uelda ti.~.ti6k.S7 

w-1i.o1 .. aa-1'6 • • • • a.'81.no.a 
--~1-a-1,7 • • • • 1..w1.1ae.31 

.. 22-07,..•c-64 • • • • lfl.~·2! 
Total .,.ara,149.71 

w. Dew .... lbaa ls•le••· 

a. Alpa I rw Pla11e -~"~• • 0..1111 tM la''-" ,...- . 
el 1se.a .... •art, la 191d, .,....._ ,...._. •re ...._ bp a--. ut 

•hter t• ••111Plb\ u r1aw• tlle "la •la •oon ot the Al_. Iba 

(IM APf• 07) ... '"8apen iMa te tM •nfM ..... wbore tlMt earl• 

.. ••rial aa ......... ... tM ualu .,. oleaa•• .U •rd•••• a. 

....... 1-.. ot baMllq •t11l .... t .... bbl ., ... plate ~·· • 

hol•t•& ... rna•1•1 •¢pmat _. tlM ta• plaw oarrl•P• !hl• o_.l• 
. ~~ . . . .. •'* l• •,at.le ol •baacla1 4Mr u..UU•• 1Ml'-9a .., ._ ualu la . . 

aar ......... Ille beal• .. lip .. tonarM• to ... ,. •arlJ' la l~ 

au LJ.rak-.. 1, c.,.. •• .. ie.w • c1e1tp, ••lop, ~ ... ut&etve 

U.la. •••lpMB' &1 atiate• 1a Mpti&'9• eoaV..• le. --'7Wn-a-U (I .. 

APf• A' uA l70)• farlou .. 1lp oh•••• •N _.. ..... , U.. re•••t ot 

,.._ •• •'•ter _._.,._., ... la1t:11aa. a .. ot *°" obup1 ... ,.. 

w•pt altout b7 oJlratla& oaperl•D .. ad otblr• '-7 n•l•i ... '9 tbe ala 

door .. taila, wlaloh .. ,. la ,._.. ot 401lp ... Ma\lfae""'9 bJ 11111\ilapo\1•• 

\, Me4U~ot Al,@! fa• Plate • ...,.,.• I• .. ~IN"• la 

ooetena .. hel• 4....-iq ~•,_...r ... Oeuber - l~J. t!aat ••la cloor1 . 

I•• th• ••wrto• 'raek ' wovU l» ~lecl bJ ,..aOTOra 11allt.r to thoH · 

{tit' 'int e L 1 e Ff .. W1919i ·-'"'TJ!ilt?, r~ ··~ 
i E tt - •''""a: 1n1w·1~1. _ §L 
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· i 1• .• {tiff11i1. f .. 
. ; . . ':. 
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the •l•otrcugaetie plut (I•• App • .l.5). 

· Contraot ••• 

•71407-eiis-12 

W-71'D7-na-)7 

10019 

:Doer Badlbg .. ohanl ... 

• • • 

' 

161.a,874.~ 

6u,322.oo 

!o'bal 11,254,19'.,a. 
4•7• OMaleal ....... , lplp!!d• • TM proovwa• ot ohal-.1 

•t•lPID• wa larpl;r a F•blea ot UIJ'4ltia1 produ,loa ot th• larg9 

., .. lw ot aa•le•• itaa tr-. o•paratlwl;r tn -.autaotunr1. 9llpbA1~ 
~ , . I 

•• p~••-. ••• dt1tpin1 a MW bllilcllnc, upoa 1tuadarcli1atlo11 Of: . :. . . . ·. .•. 

•ca•i~t; '!hia tuilltaw• ,.. .. _....,. u• allo.M bterollanpiabllity 

'-•• _.. ... u . .,.rt.1 4epeadftt 11,.a tile proctuo•1.ia taoili •i•• ot the'. 
. . ' : . . ' 

ualltu.'ftft•• ..... ,., •ltor• _. ~- te oapecllte material• ot oma~ 
? 

tioa tor 1"6W••• 1'9el, 1p1olal allo79, ow., wUm •loll t!l• anutu,... · '· .. ,.; 
: . ;• I ' . ' ' . ,·. 

hiier ••· t~· ldl"k'•; la 1cme .~. tU .. ovla1 ot prlerl\ba oadll•t.• ;.,'.. ,,,~: ·~; > 
·,. . . 

witll G'Wler Yital prejeow, I.I ... tU OAI• wha J.6,000 lbe, td S.1liellelf:~, .. · .. ·< ,,, .. ' . . _., ·. 
' \ l ~ . 

0 (okl•rl•: r••i•tant 1poolal allo;r) n• cllT•rt.• tr• 1M lav i;ogi.a ).' ·'• · .. ,. ·: 
) •. • . . ·, . • • J 

to• 111• ia hUAbc 92C1I (I•• App. 173). Ia a few 1Ji1taaoe1 1peeia1 · 

•cid;meat .. r••llin• wlliola 11eoe11itate• ooafl•telT new de1lp. ad: tiP. 
I . ' 

IJ'l"iMatatioa. ftae ·ao•' prcaill•~" oa" ot tllil, •• hu boe11 •ntl~••, 

(lo• '•· 3.!J), .. wU11a t1le cle1lp ol oalaiur• tor Buildlnc ~ "~a: I·. '.' . i . . 

r ~ 
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y STOii a. · WIBITBI Sll<UDEJUlfG CORIORA'l'IOI 

lrlca41er•Gemral L. a. Gl'O'A1 

'· o. la 2610 
Wa1hin&t•, D. O. 

llCOIGllll>D l>UIGI IACITilcll 6 !O 9 

n.ul iua 

· • ban n•le•' the Pre••• dealp ot noetraok ••• 5 aD4 wi•la 
te na-.~ the t•llWia& delip iaFcnaenta tor naetraob 6 ta- 9• 

(1) the '&JT&JlC9•nt ot tamta 1a twe parallel •ingl9 1traigh' 
lim• la plaoe of the pnHn• buk t• baek cloubl.9 oftl arnng .. nt. 

(2) !he u" of tlln9 20 inela cllttuat.oa paa1J8 1a plaoe ~ the 
PJ"e"D' 'be P'9P9• , 1 

.. 
f; • 

\ 

(J) 4 bulcling ananP..u• ••pr111ng a o•n"Jlal pia• ••nto• ' , · 
b&,-. twe ugmt baJI ant tov oontrol b&JI anuged aa ahowa clt•CJ'Ul&tl•allt; 
oa the attaohe• lqin••rinc lbtela 141. · . · ( 

!be•• uaip ah8.ap1 will pend• the ulO ot oonwo1 •t~i-•• 
'• 1- tund1hil• by. the GeMJ'&l lloevie O•pe.D7 cluplioa1sin1 ~- now 1a 
produe•l• tor le. ' J"&Oetruk. 

\ . Oa the par• ot tM ... ,iaghouae 0•p&BT1 then will be DC» 
oha:ap la 4oor •tuii-•• lna• it will nquln •ligh• obaap• 1a ~ tanll 
.Ulna i\ a• 9" wteu ot 7' 9" deep u4 a4'tn1 a flange• openinc a• 
the bau to whloll a dlttuioa pmf oa . bilt at-..i.,•. WI allo be 11•-M ti. 
tank •hou14 be .au 6 1Dehe1 hipr w eUatna• the o•plioatioa. °' . 
.atahl••• .... 1 plai:e •1 .. 41 ln\e top an4 bO'\t• ot the tamr. Thi• i• 
nti 4• to the tl"aok .UT&D'9Mn• bu•• belitft 1• juatlt1•• b7 prob&bl• 
1apro.,....u\ 1a 1l&Dlr ope,.tloa an.cl' liaplltioatlon ot •nulaotun. ,.. 

I . 1'be propo" .,ang ... n\ will haft the tollow1:11g a4'Y&Jlt&P*• 

(1) !!Mt IW&lghi aide traok olrdatea the uao ~ oranea 1a 
. hauling 4..,, fr• the 1.Dddo of th9 OY&l tl'&ok1 !Jd• 1houlcl n4uo• 

out&g• ti. ancl .. o\Dl' ol la'-or. . ~ . ~ 

(2)' J\ penita plaeing a dlttu1ioa pmp on thii b&elr ot th9 
tu.Jr when ita u1• b9ocme• ••r• ettioi•n' than it adcl8' to tho hla.._r , 
below the tank. · · 

• (3) l• pndta halt the vaok to b• ahu' dowa l•aTing the othet 
halt in. opera•ion. Thi• will g.reatl,- ro4uoo outage t1ao for •intenanoe 
work 011 prot••• and ooil tanka. · ~ 
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(4) All 1ouroe1 will be on ~-~1fi.l-1-i\ab-l-d.oor 10 th&' th9 higll 
Teltage 001111eo,ion1 an 1honem• ad oan be np below the aidclle ot the 
doer1 an4 enelo1ff wiUl o•paratiwl1 low Hl•'r doer1. !Jli• Naow1 
1uell ooDDH•l•• abeft the upper opera\inc plaUol'a · t.n• reduoee the 
opera•in& haaan. 

. . 
(5) · . The map• 00111 will be ••lt. aaller perai\\ing eaa1er ta'brl,"'1 

oa\itJa .t.n• thl uae ot 1t&IMl•N Ila\ ou1 tor 1hlpun•. · 

• I (6) It ii ···-· tlla\ ti. ... , ootl oone. beinc ••• 
-1•r. OU be b11ll• ... 1nata11 .. &I um\• wt th tlMI 00111 ra\bt~ . .. 
bein1 bull\ uJ oa tu jo~ wi~ mall oa1\la11. tlw1 aaTmt oonatno•S.• 
t1- aa4 1eourin1 a aore. \llli.tOili •pe•le 1ttMhn- · 

.~ . 

(7) . Bem& aooe11ible both troa• ani 1'•• tW · poo••• tanta 
oaa .. be· ao~ · aoovatiel7 an4 qulo~l7 1n1tall••: tlu1 re4ueiq 00,a1tnctioa 
t!M °' oo••- · · . . .. :· · --.. -----· -------·---- ---- -· ······--... ···-·--·--·--- --·-···----------1 . •; ·,. \ .. 

·ca) n. .,. .... ,ta, Jl'ff••• 1hANl• be.,.. .... up •Dl>~de:~~ .... 
o,t . a 1\raigh• Ua• tuno•i•• . . . · · · , ; . · . 

(9),, Oon oouVllotiOll. will be 1uoll_ ~- ac .. 11 oaa be~- a~ 
tl°'r lewl te ti. 1D1id• ot tM V&olr~ · , .. · · 

! · ",. 

:·, . 
•'. 

" .. • .. 
·'.· 

. .. ,., 

. ) ., 
' • .. 

~ ;;;. . . ,; 

; 
.. "' t:.j 

~ ~-·, 

. (1) fteN an 100 ... ~. eeib pel' traoll Ntllil'iag apprUia&WlJ : . . . 
16,0 wna ot 1ilwP 1D1tieu ot . 71 ooil• wiUl •PJ11'•1-tel1 lOl' •• of ·. · · · 
lilT•P• . . . ···; 

\ . · .. \' 

(a)' Den will be about J.200 tou, inat.M of 2.300 to~ ~ ; 
oon 1teel. 

•, '~. (') •cne• l'O• tlOOI" .• ,.... t~I' cae ft.M V&Oll la &HU .. ;;·1d 
en·~· wi tll ti. 1\raip• Ii.. l•JO••· . f, . -· ,. 

(4).· r.W.r "'"in' to• •P'• eu1\a11l• per traoll will . l» 
altou• a.ooou iutie-' ol 5.000 u. . . 

. ' 

· Temae1H••lu ... 1i Item • •'b1wr an4 the Laltora•OJT h&.,. 
1ipM •hi• .... ~. te iDdloate. \Mir ocn•lllTh .. ia the· roe..-.clatiaa 

., 
,. 
,; 

" . ~ 
. ·T 

.I 
,,..;1 

.I 

ot the propo• .. ~•ral ~· uil ill thl- 1v.w.nu oonoenilaa- t.•• · 
a1tingJaou1e ant Gnenl lleotr~• bJ 1icnia1 lt indtoate tba• tM: pro'10i•' .' ··· ·j 
ohanpe will , no• ula7 tlle •••••le• d d•U.wrte1 whioJt the1 Nf0rte4 .... · J ·1 

.·.·1 

in tM ooatennoe ot lepaber 2n' at lernle111 :, .... :: · : ... j 
• ~' .t : 

. I To\IJ'•·· ..,...., trul1,. 

;;; .&. .. . o •. nem . · ,. 
..... o. ne1n. tor .. 
sroo & DBITD llfGUllUING CORPORATIOI ACl·ai . ' 

. JJN~~@:@~P!?!" 88tlTRglakitJ"") 
,NI u;;• ~7{4fi H. if'r~r·~Ht t'1t· , T 

1o'I approTAlt ••• attao~cl pag• thrff• ,, 
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~D 
IN IHl'LY 

,..,,IC .. TO 

ARMY SERVICE FORCES 
UNITKD .TATIE9 •NGINKIER OP'P'ICK 

MANHATTAN D1•TIHCT 

OAK ltlDCI•, T•NN••••• 

22 June 1945 

Subject: Additional E~ta Capacity. 

MFl10RAN Dm.t to: 
( 

. ' 
~jor Generc.l L. R. Groves. 

I 

1 • . Reference is mad~ to our conversations with Mr. White on 19 June 
8.lld to letter of .31 Yay 1945, subject aa above. Since Stone & Webster, 
Tennessee !:Etstman Corporation, and Professor E. O. La:wrt:ince concur that 
the conversion of Alpha track 9 to Beta 2J 24" radius unit is the best 
method of .severe.l studied for . increasing Beta capacity, it is strong~ 

· recommended t.nat plans for the conversion be put into immediate operation. 
Stone~ Webeter'• present estimate of the cost of conversion ia $8,670,000. 

2. The conversion of Alpha track 9 will (1) provide additional 
capacity equivalent to 2-2/3 normal Beta tracks; . (2) result in a 4% in­
c~ease in production rate when all of the projected 25 producing plants 
are operating in proper combination, at an increase in total over-all · 
pl.6.nt construction costa of less than 1%, or will permit a considerable 
decrease in opernting personnel with lit1;le change in production by shut­
down ot part or all of'the running Alpha tracks; (3) insure more near~ 
adeouate Beta production facilities should K-25 and K-27 faii to produce 

' 25 ot required higher concentration, or it K-25 and K-Z7 produce 25 at a 
rate greater than the design rate, which from data obtaizied during the 
last month of operations appears lilce}7; and (4) allow greater flexibility 
and certainty in combined operations of Y-12 and K-25. Thia scheme for 

\ 

conversion ia preferred to the cheaper 2J 48" radius conversion because of J ( .. 
the undesirable lo as in enhancement and decreased recovel'T that is expected .1 
1D the JJ!• unit. · 

3. Stone & Webster's eatinate tor completion ot the tirat halt track 
is 1 JamJ&17 1946, and 1 1'~'1;r:ue17 1946 for th. second half. It 1-., belieYed 
that b7' proper expediting t&se dates cazi be adYanced. The ou~time for 
each hal.f' track ia estimated to be one month, and will _~ :~·d¥F9ctq 
prior to completion. ? ·. ·: .· .. ' t ~ \..\ \ c. , ' \) . ·-

4. Stone & Webster h&8' already plac~1· .~ ~rder~· /'otlit.;~~ a 
critical nature. In order to insure c~ OtJ ~~unit 1D tiia, ~ take 
advantage of increased production re t · 1~~UoJt' ·or ~-i27, · "e7 
lllUSt be given aµthori ty to proceed at . ·at on~ ~l"Oftl/ r.-
quested at the earliest possible dat k1' f( ~ l o~~ Y·~'- ... 1(~ : •• • : - . , 

__ J <!' ~-. r· . f -.._Lj ~ \. (l . ..;., . -, '.., ..... { . 

. l ~"" \} t~~'·'~ . \.,.,· ,., ~~ ~ ~ 'jraio~,... \) '1 · 
. ~/' . v~~~~ "~~· ot •zngin~·r~?.,'t)',) 

A 2. , '< . .. ·(_ ; Dl•ttict Engine•:• " 'S~ 
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'1'01 The D1atr1ct Engine_.,. U. · S. iiigineer Office, P. O. Box E, Oak Ridge, Tmn. 
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.lpprO'Yed. 
.f 

·' 
~~~ 

L. R. GROVES, 
llajor General, c. E. 
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llPLlNATIOI 01 DlnulIOI POU PllPOUAICI 

Dltful• tJne .... uua P'laP9 are ua .. •o obtala ftOll• 1099• ..._, 
ua be enaW bJ ••baaloal pmpt .... •heJ' o• eal7 be u• .. when na•oaa-lt 
coet -.uu• Jlaa alredJ' Mia ••'-'li•W• · 

I 

.I A •utu•l• pf _. • .- ol a teature of • oll ._.,.. ,.._ 
whllrebr 1' will pld uf pa uleeul•, aad ':J.J eouU..a\loa will ••lleot _. •c:aaift•• * pa wtl•Je• la._ P•f8 •I a IMlle• nl..e a~ pwater 
.... \bis .. llwr ·\!Ii· ca• te aacnlae• 4ltful• ,_, o• a 4eYlo• , .. , •• 
reeeift 1•, ut Vulport ... O<lmpl"ell 1, 1tlll tunMre 

ft.ue ntv -. ,.._ ., .. _. 4r'udac• 

n.t 411Utualoa P..t o .. la'8 t'\a..._tallF of a 'bolt.. -taS1dn1 
oll• aa twr qll*I' • •'!!!!IL ... a 1ert.ae ol wile• G oo11"t 
oll '"'°" r11lll1 \l&r•a&ll tii ;iimq ... cllwn 1• oi:ae;a;e a• . 41 a 1,. 
t4t a oooW .•'-• •Fl1 .. • or ocmda~ aurtaoe. 011 , be&_. 18 tM belier · 
1• ftpWb ..... * ..... rl•• ta ., •• ., ....... ., w1a.t• 1• 
1a UneW t»it tM neple -.na tM ••••1lll1 n.tw .... ~ .. nfW 
te ... iot ~ ••-•• w 1-. °""!Ml 11'tal• r.,. .a.a o•l1••• •• 
tbe lMt\toa 11b1N 11 fl-~ -11 opalap at tM bo''- ol * •'-q 1-0 1A'9 *t .boll••• Ia tll9 bolt.tr the oil la !IHW &DI ._,.._ 
h .. apia •• tM .,.i. la ,.,.._.. -· 

\ Alr or otbff pteeua partlelea anllla iaw ttae 1pue b9taa• · 
ta. olt•n., ... 1aM •••••Saa 81U'f•• ..,. aaqtat ta tbil ell •JOI' .• .,.., 
..._ ............ WHlt ooaU.• -..-1ua1 ~ ta.e .... ,.u.na open•l•• 
~ •pan.\1~- wen ut prwt ... 1 t M 1e,...a•loe !a o'tabff br pl'OYUlq 
-ii ep1111ap la • be"9 ol tlle •llimDIF *loll olf•• • •Mtrania 
wllll• .............. i. ... ~ ol tl• , ................. •le•ale• 
la ,,..,1 ... bp • otm11•'1• w tM ••on' c1ui.t• pmap w '9 a· •ehanleal 
.,.... ,_, •. •••*-pa laarilla-. tu1t •t.ttuat• P'llt ta .... ._ .. 
, .. ••· it tir•t ·eattn•, tM eeooal •ui.11a ... , •T l:• '*111-lly 
.. 1i.r .ua • tlr9\\lla,. _ne ... _. w.11e• tUhal• _,_, -. 
•l.....,p late • •Taiimller •ttt.t• .., • to a MN PNi,lw •••• 
ol pa r1anal 1ueJl. u • •JMW °" a nW, pap or • re.;,\~a•1• pump. 

TM pa ,....... bf dlttualoa ~Pl ualD1 aa opera•la1 010le aa .... ,.u~•• •t>na ••' ol oovn be noa.-•1lltla o\blnrt .. 1' ooul• ~ 
be nure• tr. ti.- oil u ... '- •••raia it. 

Dithal• pqmpe ue not ottiel••• lNt ~ an etteetb• u 
ourt.1'1 a.& ocalft•••r• ol onn.i, llpt •• ttaei,. dl~sw . ca••• 
n••t.n1 ilMa ia ftl-. aM laoreuia1 ._la deuttr w a petn• wbeN 
tuoll ca•• ..... h&ra•i.• bJ' .,. ~ltlw or .... •ttlet.•• dnlo••· 
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OlJTLIU or SfOD. 1181!11 GGillDill COUORATIOl'I 
. PIOOtmtiil IOI PilODO POJWWI oibld 

otfl'it51 110111D em PiiOJl(!t 

1 • l .. uinrMat 11 tet.riaine• bJ- tbe ats1Merla1 Dlri•l•• 

2 - le41Ulaltl• ii Pl'.'9paM ~ lll1tne.rtn1 Dld.aloa •• MD• te * 
hnhuiq De,.,.., .. 

J - •••••• tO. at•• .,.. ,...,.... -,. tM Pv0a1ta1 Depan.•• ,,.., 
Mat 011• te proepMtlw bWMra. 

4 • ls.ta an ,. .. 1 ... •~ad tabala\e• by ~ hnhulll& Depan.n•• · 

' • Ilda are aul7... ••· reo_.a .. t a•r4 •••• te lqimerill& Dl'fl• 
1l• tor their ... .,..a ... 

6. • G•pula• d bl•a, la •ne• la mal\lple ••ide• &M •Plll"nal 11 ott­
tatnM bJ' the Pvohula1 De..,..., ,,_ * UllD. 

7 • .... ,...., Priori•J• Cllf ut al Llalta•l• O .... r olffrueea .. a..e ar-
rup4 when n,un•• ' , '· · 

S • O .... r 11 'Jl'H ... torallr apfN'N• bJ' tbt UID. 

9 - Ori•r la •lle« w -.... . ., ....... 
10 • !M nltlfle ••plea ol pvell&M onen an •11vt1Nw• ·w all••~ 
\ ....... . . 

11 - '1'M to,_l pVolla.. cwu~ 11 •ll•• te the T•Ddor la trlplleate · 
(ort.1tnal ad we ooplea). TM orl11Dal la ,..alDN by the Y.-0. 
Ult ,_. W. ••Pl•• wldd an uM,t&aoe eopt.•1, an etpe• -' ,..... 
tVH• te t)W PvoMlllll Depa,.._t • 

. 12 - The twe aooeptaaoe oeple1 thu ,.oetw•, an tormll7 ag,.oft• aat 
aoo•p•• bf. tM Oewrmeat alter wllloll tMJ' an 1n\ '9 t• l•• Of• · 
lo•• aae tw t» rq;:.":"' tU.e of ltcme • •H•r &U the, o'dllJf 
tor tM Corpe of · n. · . · · 

~· : 

l11ppW-aid.a1 • •a.n.,.:l• tootaota1 Oii. lap l' ot Item • 
le bater'• OoatlMt hpon-, tM tollowla& espluatlcm 18 tvnilh9t 
oowrln1 the •ao•ptl~~ tMre no••• 

TU pvoh& .. '"81aotleU a•loa'9• &8 haYinl beea WMl4'~ \m•. 

u1ual oinuu'-•• fall la tM tollowina ola1 .. 11 

1) lfPI Dl,.etloa1 lldffa . ordera omr oarboa 1tffl pl&MI, 1talale11 
ateel plat.a, 1ta1Dl•11 ateol pl,- alMI oopper ban. 
All tiw .. it.Ma wer. under WPB Control •• no order 
oou14 ~ aoo•pte• bJ a alll wl,hout WPI ap~OY&~ .· 

•Bf! B Pl r 'f a .. 
A-4 

I • 

\ 

. I ., 
A 

,' J .·. 
'., 

;• 

' 
~ ! 

I 
I 



( 

\ 
\ 

2) oca t.l•~.,., 
of 1/27A) 
I 

') 1Jattoralt7 ot 
Deatp1 

thenfon, tt.e apeu• ia tutac l>tda •• ..... -.. &1 
al ha4 the tin,al authoritJ OftP whiola aolltla a alll 
oo•l• pro4•• .U- orar. u delb•l'J' •• ·the prS. 
taewr, Ill nnne• alll aobedulea an• deot•• whid 
aa la tile bea• po1i•lon te tl.11 aa enler. Bue 
prloea tr• all alll• wen the 1.- an4 thentoN 
•here- .. uo pola• 1a takta1 btu. 

Ila o.-.,. ...... a•toaw• UllMr WI &Uthol'ltJ'. I• 
l• b& ... on Otttoe or Chl•f ln11Jae•r•1 ia1'1'ulti ... 
•• plaoe all ONftl t• inateriall ad •iut.;meat th&• 
o .. : \lll .... wn C•V'ol o ...... beton 2/6AJ tor 
"'uU..n\e tw 2nt Qua..Wr ol l~J _. before J/1/ 
4J to• n41v1,....nt1tor,... aM 4Ul Quu11en ot 
l~. Aa tlala iawlw•-., on.n, ts. dlll nd 
119ra1 \ takta1 blda. 

!we ol'UPl. WN· \hua plaoff oa bUi• o~ •uplloaisbaa 
;l"eTlOU OrMl'I tor the P'.dPO• ol 1&Tia& _,,...,. 
in& ..... ,,., .. ,.111, ti. ... .. x,. ... !he:.,..,. 
b9la1 ••Pl.leatd wn a..ne• 1a tM tint la4._. 
• • ba•l• · ~ i .... bt4 u• the 1ub•ca--• •-"• 
WN feP IJM• anti \ll\S..'9 tlapllel~ of Of'ra•l•· 
&nil alataidac of 1pan ~ nta1n4 tor •1• · 

~· 
4) Chotoe 8o•• he o,...n ·tell la ilbl1 olue. lenall1 1••• ... w 

141•1 1t•d•r11 haw .,.._ 4nwa 1>9._ •te blcl•r• bu' lna.U, Ul 
.-.. oaaea. one aa •leoile• beeaue of tbe·· eqtatp­
•nt beln1 ott•n• "'ulria& tM "'tlha'l•· ot. 1•11 
ll'l,loal •tertal \baa .- oi:Mr tie· bidder. ····· 

'n 

') M11oel1--ou1 (a)· nDu7 J\mp Oner h. 267 • Onl1 twe blddert:. 
O~r l•uona . ett•n• pap1 _.,ta, dealp o••U1toa1. llnzut7 aDll 

haell-&ua•• lilm•J' ,_,. M.t lmon pertonuoe 
nlw under lenloe ooMl•lon1 nqutn• aDl \1- •S.• 
nn peralt dela711lg ..... un•tl te1t1 oou14 ~ aade 
oa Beull-aua• pmpe. laaple pmap •• obtain•• tor· . 
te1\ta1, anti ·,me Beaola • lua• pum,_ were INN••• 
la'r la pregna. · 

(lt) AMrleaa · BrU• Oaapu7 Order le. 91' - loot 
IM•l tor bulldllli• Obu"· ot do11p ot root tra9 
ooconte to 1te•l •de to 1pee4 up oonaV.tioa. 
71M. dl• no• peral 11 takln1 bid•• A•rd •• Md• ·. 
•• aooa •• b1lb ot •wr1al am drawinp wen 
pnpuat. 

(•) lrlatol steel 6 lroa Worka Orur 1o. 50203 -
00"t'9 .... t11ruo~u..£1 at.el tor Bull•ln& 9201-5 alMI 
... a dup~1oa111oa . ot Order lo. 50009 (B\aildlng . 
9201~) wblo!a wu a•rd•• oa baata ot lowe11I, bidder • 
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(•) .. n• lmavaa Ocmpur ONlr 1e. 55931 tor 
1taalnle1• ate•l plq ftlwa .. pl .... b1 .,. 
DlNotl• atte• l• •• ca.ttiel'lllnH tha• all o*• 
plq ftlft MB\&futven .,. •• hla•ll7 aobe­
clal .. wl.aa· hl&' ~181'1'1 o,..n W.t tbl7 covW 
net proluee .-.. ftJ.WI watll 1lwe '9 tetW .-.­
atter oar ,.,111nc •1ln17 cl&•• 

Ia all ••• .._ apprnal ol 1:lae Ana •at.Mer wu •••~• 

•• 

i(fJl4i (4 .. 

\ 



( 

\ . . ' 

197-E rt Ci* , 
AS 

. \ 



( 

•' 

,, 

\ 

. I 
I 
I 
I 



I 
I 
I 
I 
l 
f 

\ 

. 
f ' 

. •d]ii::J i> 

! ! E 
§ f b , ~ . r 
i 81~1 
r r • • 
~ a " 1' f I F F 

r I 

! ! ! ! ! 1' ! f' - ~ g g ~ g g ( 

1 ~ l l l l ~£ 
! i * ll !i t ~ 
r f ~ ~ ~ ~ ~ - ff 
I i F , '°'' F II\ ... .... . ... ........ ... 

r 1 ~ ~ .f T T f T ~ ... . ii 
l l i I' ~ J ~ii I l~ l~ _mE 

a 

~ ;1 ~ f i i ;1;1;1;1;1;1;f i ! I 
r 1 r ~ l r rt r r r r f ~.I 
If f I ft If ( ( ( If If ... ~ .. 
r: • i r r t' r: r r r j ~N . . . . . . . ~ 

r r - 1~ .E i r r r r r r r ~, .. ~r , 1 ~i , 1 , , ' , , . ff 
r r ;·, r r r r r·l rt ! 

' ... . . . . i 

t r E r . I~' 1 ·f iprrr:r . rirff s . r rhi r· i· f. f. . If 
1~1~11 i . 111~rr 1ir 1i1 1r1,lf ~ 
r r ~ = ~ r • • • • :t ... 

I\) "' ; I\) :::. I r • • \o • 
i ~ l , · ~ ~ i l = ~ l I 
8 § ~ ~ § § ~ ~ ~ § ~ . -
p • r • . - .. _Q. ,-.Q • • • tn • 8 8 ! 8~ 8 ~ - ~ ·t; $ 

) 



;. 

CLDI!Oi UGIDIB. 1llall 
IQU1Nuf COlillC!I I& f ·12 

.U & l .JVLI 8'5 Jan. /:14 J 
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'"!\, 

Contrt..G~ 
lua.ber 

tne ot tat.e CoaV&•tor•a .. -
Coutn.otor•• . hope ot Contract 

' Contrac" Goa.tract .AA.dn•• Work .blowit 

1T1- Contra.ot l\aDer ... l4-lOS..n5-60 

.. 22-075'-ell&~ •.D. le. 14• 2-45. 

11-22-075-eai-6' ~· ... 1 4-~ 

_ --~~-67 li.D~lo.. 1 4~ 2-45 
, 

--~5-u.,-6}_ W.D. llo. l 4"". 2-.la.5 
. . 

~5-u~-19 •• J). 1.o. l 4-1~ 

·~5.ens-66 s.D • . le_. 1 4- 2-45 

W-22--475-eni-65 W~D. Io. 14-. ~ 

. GA&pu.a.Yalw C:.. 

•llaor Corp •• LW. 

.. atinpnae Sleotrio ... 11t,. c.. 

. Wlaa ~. haeaa &4ildp- • 
..... .-as 

Loa .u•i.~. C-liac ,_ ... 
O&lU'. 

Boatoa.~•.• .Prooeaa lfillip­
.a.t 

4111'-CHwlMn 11t,. Co. ao.'toll. _ ll&u.~ ......... lquj.p-

.fl . 

11M11l&tl.cm Pr••-C.. 
Co. 

.. atillpouae &le•t.ria .• 11t,. eo. . 
Gnaral llHtrie Co. 

4 

~·~r. 
•• 1'. 

aoatoD._ Jlua .• 

Boaton • . Kaaa. 

~· 

MAt . 

JT. ... aa 19.ldP­
•Dt 

..... •• l"lldp­
Mat 

Prooeaa 'lqiQ.p­
:MD.t 

/ 

-157 .966.56 

ZI .2S&.oo 

124.416.00 

478.800.00 

33.516.00 

. l.984.642.QO 

2.974.852.00 ., 
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eili8R.ET. 
_, 

( 
••• DeHrlptloa Loea'l• 

1 1-11 Letwr ol Ia'9at tor O•vae• lluh&ttaa Dtavlot 
w-1~1-.-13. c.1. '· o. -... Ooatrae• fl1e1 
lhall ... , ..... , ...... 29 
Jue 1~. 

1 1-11 Litter fr• 11.r. t. 1. Ina*, 1'le• •nMiltaa DiaViot \ 

Pn1i .. at ••- • •'b1wr w Ool. 01u11tte• ru.ee · 
'· o. llanhall, • lepVabel' 1~. 

/ 1-11 Litter C•vaet l•ppl-•t te Coa• · llaUattaa Dla'Viet 
vaet ••• w-11-01--.-1,, tr• Oel. coav..t. rl'.le1 
I. I. Sl.U1' ta I._. 6 •1t1ter, 
9 o.••· 19'). 

-4U. ... fl'aia ...,... •• •• r.1i.,. - ...._, .. Dl1vlet 
tl1-• ... £.' l•d••ip, 11 •• ,. 01u1lt1.M ru.e1 
..... l • . . 

/ J-1, ..._ tr• JlaJ• w. 1. r.ue:r '9 llull&ttu Dlatrlot 
1tle•• ... ,lq t• u1a .... '"r••• OlaaaltW f lle• 
lure- la leta taoevaoa, · . 
.lfl'll l~ . 

l' l-16 ._. ,.... ..., ... •· •· r.u.q -. Men-attaa Dla~let 
r1le1, tete• • o..t. ...... la Gnat Olaa1ltl .. f llel 
tull DlT. otfl .. , Aha&e, 111. 
7 6 I M:r 1~, 11 l•q l~. 

\ 

'· 1-17 i.tter tn. 1.. o. llela, ,,..,,.., la- · Jrubatua Dlavlot 
&bffr, 111eM • •'•ter, k Ana ..,. Ola11iflH llle1 
1S...r , . IMtea, Kua._. latS..te ot . I 

, .. ,. DI ... , 20 ........ 19k). . !. 

1-11 Letter tr• 1. a. W.t.aer, .l11t. PnJ- •u•tua Dllwlot I 

oet la&iDHr, '4t .le o. neSD, PnJ• Cla11Ut.• 11101 j ••• laaiMer, ,._,. rae'9r ,_., a• 
11\f.llate ol UltS..te Plant IMA, 2J j 

, .... ,,, 1~.~ 

1-19 tetwr tna 1&3or P. r. loa•ll w ••nha"-a Dtavlet ••-* .u .. -.td, ••l»pnJen ••· 57, Ola11itl .. f 1101 
•••••• ter .ldlkarlaH trat.r l•ppl;r 
.,. .. ter r-.1 .. lateuiea ad tor ~: i 

T•l2 Ana, 6 Deoal»er 1~. 

.· 
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' ~EBPtE -,. 
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I ... De1erlp!l• LMa'i• -
1-20 Litter,.._ •• o. net.a, Pnj••• Jlanlla"-a Dllvt.e• 

.. as--r, • Ana lliclDMr, ... ._, Olaa•Ut.e• ft.lea 

..... , l'a'91' luppJ.F, 25 feb,._,, 
l~ 

1-21 f•ll U.l• Ohlet'1 lepert, 21 JlarU ...,.., .. Dllvlet 
1~. Ola1•US.• It.lee 

\ .... . i.•ter h• A. o • . lleia, Pr•Je•• ••~a\taa Dllvlot ,. ... laMr, te J.•. Cel. •· o. r., Olaa•ttW Flle1 
....l• 1>e1tp Ollatta •at.mer 
....a. 21 ......... 191t5. ' 

" l-2J -h•llaJ••· .... llqte .... ,ta.a Dlltrlet 
file' .... - -..1a, la ...... Ola•1US... f lle1 
• 1 ..,.. lN, 11 ....- l~J • 
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" .; ... i.twr tr• •· o. net.a, PnJe•t ... ,,.,._ Dllvlet ~ 
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( Jun. iu. cia11uw ru ... 
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_ tor Al,-.. J,i;.l lava:IJ l~J. 
. ' 
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a-72 LtU-lelt C•vao• ...,7!607-ear luaJaatt.aa Dlavle• ,7. Ola1•1tl•• 111•1 
I 

1-71 n tr• r. •· one••· •••l ... , ••ktt-8 Dlatl'lot I 
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1a1•-.r. J4 •..-• 1 
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l~ . . . , I 
I i.•ter ,,.. A •. a. neia~ frejeot .. .,, lfllaltai-tan Dla'1"iet 

IDIS..P 1 ,. loatoa Are& la&lzaMJt e 
J.lpla& II 1roee~1 • 5 Oeteber l~J• 

oia11ttte•r11e1 

• 
{ ,,_ . . j 

I 
.. ,~81'(1): a I 

~ 

. 
,, 



.GE8HW 
{ 

• • -'{~ ..... Deeos-lp!lt!. Loea'l• -
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lqiAMr. •• 1. 1. Arpr11npr • Olal1itlet flle1 
St_.• Wlb1ter, DUtul• '-1 
l>efflOpiat, ' Aupat 1SIL4. 

J-77 Letter tram •· o. ·n.ia. lr•je•t ... nJsa•taa Dlatrlet 
la&iuer, \e loa'- Ana la&iBMI', C•V.•• r1i.1 ' 
Dewlep19at G•V...t witla. Dlatlllt.-
•l• ,,.. .. , •• tu., 31 A\lpat 1~. 

·-' • 1-71 t.twr tna Ae O·e 11.ela, Projeet llaDlla ttaa Df.1vlet 
lll&bnr, 1:• ·1o1Ma Area lqlaeer, olatraet rU•• 
DewlopM1at 1~•vut witll 1at1 .. 1 ~ 

lenaroll Oo•P• • 31 Aupat 19Wt. 
J 

1-79 i.twr tna A. c. ll•!a, Pr•Je•• ..... , .. J)fAtrlot 
lq!Me•. , ....... Ana lalbe••. a.-., I'll•• · 
O•U'Ut .. 71a07~. 16 .. ,__. 
ber 1~. · ... C•JU"i•• ol IWe oa Btp Yolta .. .. n ....... iiltriet J, 

Oa~lt, ,,..,_ .... bJ I'-. It .. , ... ,. oiu1uw rs.tea .. ,/ 

10 *"· 1~. I 
Ml !•-•- lu1111aa Corpentl• , ............. o.,. I 

Proe--.at Dldtlla. oraill• rlla1 ! i 

B-81 Lett.I' ol leq11..,...a'\1 tr• •• o. Menha'\taa Dlatrtet I 

\ n.ta, ,....,. •• la&iDM•. to .... Clal1it~ file• 
, ' 1 

I 
" •oa .U.a IDcbffr, Alpaa II rr ... 

•••• ,. o ....... 1~. . 
I 

MJ ltcna• • •••tier 1a1t.erla1 Pn&n•• .... , .. Dlatl'tet 
hsl;na 0.1 .a. PnJen, 1' Oeteber Ola11itl•• 111••· 
1 ,. 

1-8.4 Letter 2' JulMI 1~. •· 1. Chuiben ... .,.,._ Dlawtet 
to •Jor lell (• nlt,1eet • Oa .U.- Ola11US.• 1'11•• 
"'" ftaM: ,. itie1). 

·~' Le•ter 2 ·.rum l~. Major· lelot.r te *•k'taa Dlatrlet 
111••• ilJM OhMleal Proo•••• aiu1u1 .. ru.a 
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Olu1UW ru ... 
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Olu1llW rt.lee 

Menlwttaa Dlavt..• 
OluaUl .. fl.lea 

1-.. I •'bater lil&iDMrlaa '1"•11'9H Jluhat-.a Dlatriot 
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·-- ....... 1aat-e.U1 ........ .. ....... ISlwt.• 
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I Scrubblno Tower 
2 Caustic Inlet Rotameter 
3 Gas Outlet Line 
4 709, 751 Settlino Tanks 
5 709 Recirculation Tanks 
6 709 Heat .Exchanger 
7 Pump Room 
8 Drier Vapors Scrubber 
9 Reactor Explosive Line 
10 Explosion Tank 
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A SYNTRON FEED TYPE 
B SCREW FEED TYPE 
I Screw Feed Motor 
2 Oust Collector 
3 Ohaus Scates 
4 Electric Hoist Switch 
5 Product Can 731 C 
6 Gate Valve 
7 Syntron Vibrator 
8 Bottle Plug 
9 Ii Bottle 
10 Microswitch 
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• 

• 

' 

-
< \ 

' •·; 



,.-.._ 

J;qenc1, 
I Gunk Line To Tank 
2 Tonk Truck Unloading Pumps 
3 Gunk Line To Reactors 
4 Oiapl:lram Pump 
5 Tonk Outlet Line 
6 Storage Tonk 
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I Platform Scale 
2 Product Storage Orum 
3 Butterfly 8 Slide Valves 
4 Thermocouple Leads 
5 Heating Section Of Calciner ,. 
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.!?:. . Dnors.rton 

" 1 1anona1o V1• ot Y•U 

I Vaoma Di8tlll&tiozl Still Bldg. 9202 

S Vaoma 'Dist111&t1cm Still u4 .laaooiatecl 
lquiiw-r'. llclg. 9202. 

I ' ~pha Jlktel"1al fl'ep&l'&tion Bullding 

t5 Bult tnatments boowry l)epaa taat, Bldg. 9201 

./ e. Alpha I Raoeti"aob 

./ y Imta1J1ng l.lpha I .. la Doer 

.I 8 Alpu I *1D DOOP 

.1 t Alp1- I JltJ.Jl Door (.A.riut•• Conoeption) 
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.Upb4l I Control Roca ( ou'bS.olN) 

AlPha U laoeV.ot 

Alpha xx .. ... tubcl~ 
.Alpi. n • •in Door . 
16dU'h4 .AJ.pba IAmr 

.Alpha leoelwr waning ~. Bldg. 9206 

let& Clarge ,,.....t101l ~ 

Bria lfuh ·JleoOW17 l'cf.ulplPt ~ Beta frooQ• 
hildtnga., 
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. still ahori:og •l•c>tricallr heat~ <>1"•• l6lt;, 
and wateJ" oool•d. recei'r · r . r ig}lt• :!'be <Wea . 
1,, m~ed oa r o11ei"• so t hat i'h y • r olltld 
awa7 t~• "bo&-t• • or- ~Ori tta he4 to reoeinr. 
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OJ. ;vacuum Dist~lat:l.oa. ( &lbli»tlon},t . Bldg .. . 9!02 

tll and a., oiateo equiplaen •• "'*•. · ~ ·Alpha 
teed preparation. 
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vi •• l~~ .~lt u to•• t.1a plaut •t• h!ld• 
· 9307 in oe~ · 1' lor ~ a.xat:tuOl"id• 

. OnY ~eioa Wild..i:lg (9211) b th• ltft t'OS-• 
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oct•r p4u•ittlng suppl7 ct r~agent• by gHd;,. 
ty t1o.r. tt.a.ator is gla.a•lillect (Ef..,•lJ ~ 
t ft ta?lQ re tah11esa st$el* l 1n1n. n . 
iron. Prmea• pip~a ahOw:a 1• (}f P1Y•X• atai• 
let•. t•:tl ~ irqn, whil• 'n\v•• are :n•i.• 
l S.9 steel; iroxi am ·elahl+ · Glaa• bottl 
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ca. A,leha. I 

Vi ew ahaw:t:ng ht door on e. dolly with som.• 
pl•t 11 ~d iolds t\'DO'W'ft<\ to ~xpo1• tb 
40\U" ea and ooil~~t~r. i:\:4 ha• h•• hli\ncl ou 
the f ce l t at the reoei't'e~· • · 
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Cl$.' ~12,M-, t Oo11trol If.>• 

Thia. "fi,(JW $hCW1J th9 otibLtlea :!.a t:h.4 {)Olf~i-01 
~o<a wit1' th• t.tte.irU.,.. oper t9,t'c weril. 
Not• boeka r equbott tor C•.aaary r <'ardf• 
Phone• on cub:to1~• a*'• to• O<ltmlu:aie&ti.c>n 
'With th · traclt and . ua. cg · ator1s. 
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011. ~lfh~ Il . ~tJetr~~ls 

Vtn lo~ing ~outh on t:r~Jt 1h. Not• bone• 
of itta.i<le '!Hinks. Ee~L'llgu~r irwlosure ~ 
n!ng along ·top of tt"tl.Q~ hutls•4 silver btts 'b~. 
Note heavy st~el l.amirio.ti~n~ at . ,nd:s SJ1d o ente~ 
er t~Qk. 
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Cla. All;ti'!- 1 . ,J, . ~• ~do,. 

Artist's ~onQ~tion. ~t th~ a•ott unit f(W' 
Alpha :tr. lfott C)odtt n•8•· (X.~tw1) use<l f~ 
al.J parta. the· obarg•, b.~t1., • . (34} ar$ taste• 
~d to t.tt.~ ~ i ~itol:dd Ci&! Wil1oh pa-a• th• 
VitPOi" into the t'ov J blook• (26•), or iO"aiu.­
tion ch•mfbc.rs. ~e po.rag~pb g,..3., 
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Cl.a. -'.lph1tr . Il !!aJe i>~-: . 
This, tp• 02-iginal Alpha Ii Lin•l"• shtWI 
<tlearl~ the cpcn:ing f<:lf' i:ha main d<><r £'or 
thf.J rs e• antl ;re.tr i vor subdoq::a. 
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c14. . 1J:~fi.~ , A~e~ ~¥.1~ 

!h;.s 11ner,, u ~d only <m: t"'ok !"1~ ,. is how · 
in a P"-rtial ly str:l-gpe.« strtte with thtt • • av.ct 
"N" 'u'bctoors r•~d'. 
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Ol511r .!l~ha Receiver ashWg D!l? ll'tmel\'b• 
~u_!14lj· . !aif!. 

~ ot: bite• identio•l r001a• (a.a. a4, 35, 36) 
whet"• the Alpha pl"Qduot raoe1"YtP ia •ehed to 
rem . th• vtd ble ater:t.l. staUJ.•s• at••l 
quiPment ii u~~d throu,pottt~ R,oelv•~• re 

pladed in apt"ay oh.a'r.i bol"$ dir otly 1U ft'<nlt Q/ 
opere.t.oro hoods sh "'{'re low l"ed ~ t 
ohtw. ~~ A ?'fj.Y' o nhr i<J . .01 soluti la 
pump~d ~or th• r~c.EJiv•r by mt)a'l1$ ~ i:nal1~ 
p p und.O:r t h • ta.rut i bt'.ok at _!_q 
M!J sp1it.typ• V$n't~l ti to :rem~ nitr!i ' 
aoid . 68 • u~ spray q b r• in ()p6r ti-on. 
~eJ'atova are proteoted fr QctT.o 1v.& <>lW. 
tio_na by m._, s Qf imp rrlous pi.;Qt\8 aun.t.. 
lete. l l ~UQh prot;e tiv ~lothin~ "'1\d ~n • 

'. onu are w sbed 1 · f dilit that contain 
eqtd:pm.;nt. t salva • ct a:t;eria.1 noo:!dental.ly 

lalhed w piobd tip. 
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011. ~,.,,~ W•~ 1i~w•n. l!; _1{&~a .~Q(tJ'•• 
1
:51.21!,• 

Cold pr~ei.p!:t'a,t:lort; ~~ip nt ah~r.n ~ ;tt~:u·a~U. 
and boctQJ.a tloOl"h ttasb tl.ratts ~!! Cf.l t).oQl'!' abttlf• 
~tt 1-.cr. shorrm. ~-mEJo.r.t1tW' t~ed 'fl~l'!Q · t.\:t'~ t.th .iu ht 
rne~~anine tor~gr~-. 0n bottQn f'!<>ur Ot\11 .b• see._ 
Sharpl•Jt <;an.tt'.itUg».Q besi!fUJ ~ftlUAJnt ~ weu tank• 
with sll)llll. Als<>p filtar a b.ehhld Qol1.mu.J .il'J ott1'lltel' ... 
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Cla. ·"! .. ta t'~$h . Re1~<,;1wr::c ~- 13~-t-. ~:Z.dOf~~. Bu1l41.n1~ 

Clo$tup Of . .51J4~pl0H aemtrit'ui'1$' ·~ $tll1nlec$a. ia"teel 
e.ftl u•t.t"t tm:ik Et., • 
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Vi6'f1 l .ooJd.ttg · · st in t(u1 f:t.Tst ~ - ta · btd.lding 
$111.r.tl?Jg the two tNel(i;. · a- tho two :raanir. 
t•ol,a:s n1".J:l the:b." tH.f.f\.lai. p~s vn undl ~ 
truokG be:twe~ni th~ tr~ck11, .Penthouse· ~t.!e~s,, 
~htr"i'tt n.gai~t left wall.., w&i+8 <lflli ·t ed ft' th 
third qtJ fourth Beta buildi ;se by dil"eotio.n 

Gen~nl ('~(')y~u;. · 
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