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~ficro-Assay Tentative Operation Plana For
Unit , at 3 Delivery Comnitmentt$Vel$l. L,....,;,"'~

THIS DOCUMENT (;U/\iSHSTS "''''5IJr',--- -. P;-\GES,
THiS IS COpy __._. ,.~__~_~.._OF· . -Jld--

The following 1s a tentative plan 'and an eatimate--~t--matei!ils,
equipment and personnel which will ~!1able U:1ero;,.A,ssq to deliver purIty
results tor;

I 4,000 units/mos. on 1 sldttat ;days/wk.

II 6,000 unIts/mos•. on2~h1ft~. at , days/wk.
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III ·8,000 units/mos. on 3 shifts at 5 dqs/wk.

To $stimatethe number. of pro~ta that 'Would. be. Saln$'led tori JJ
the above delivered figUres.. the following has been done. A11un1ts·- ...
per month aeiIvered have been multiplied by 2.41 (a factor derived from
averaging the pastA. months-units prooessed,. divided by units delivered).
For further slnpll£ication or the problem, these est:tm.a.tes of Urdts
processed ..hB.Vebee... n..C.onvartedint<> ;products proeesse.d.. .Apr.odtiet con-
tains 25 unite. Thus, 4,000 units/mo. delivered becomes 9,650 units/mo.
··~'e'I§S\d or 3a5 products/mo. p:roceased.
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I 4,000 units/mo. del. •
II 6,000 units/mo. del. •

III a,ooo units/mo. del• ...-

. One further etepwas de~ed advisable and that was to convert.
products/mo. to products/dq; twenty-t130 days, working days itt one month,
at 5 days/week. Now 385 products/mo.: 18 products/day.

All esti.tna.tes made herein are on a prOduct per day basis.

le prod\:l.ets/day = 18 prod./shift, 1/

/~

26 products/day: 13 prod./shift

36 productS/day: 12 prod./shift
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Micro-assay-purities are.dete~m1ned fn the tQlloldng manner.
For eaeh product ~ollJ.t.ion tha1:..1$ to be. miQ~9""~$sayed, three equal
aliquots of 1 mJ.:. '~eaehare ta~en.' ~se allqu.ot·samples are. delivered
in spee1.al ;2 ml. plating bea.kars,~ F6i:' eaCh .aroduet solutlonta 'be
micro-assayed three platinum micro-:-fo:tls areeleap,ed. and ta:-ed.on So
quartz tiber micro-be.lanc,e. The tolls and allqv.ot' samples are both
mounted in a plat1rlg hood ... the toil becomes the plating cathode and
the sam"ole the plai.1ng bath. The tolla al:"e then plated to'¥:' 1 hour and
50 minutes at So cant-TOlled potential (using .an automatic. electronic
controller) • . The roils ere then. wei~ed,and the difference 1n. weight
is considred Q+ impurities or total ~ei~t•.. F'.1.!1aUY, the plated·
t,t?ilst1:r~~.9~~~dtc:>r.a,lphaemissionUl31hga.long tube 'low ~omett7

,," alpha counter ~ This alpha ,ooWlt i/iJ. th~' converted.. to weIght and. to
alpha divided b1\total vn;. X 100 gives the percentage i;tz e:t"'"'t~1J.e_
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_e.tabl~ portion or th~ S~leI th~ av.-age Pm'"'-ty of the .tn~e.ali'"
quot samples u deter:mil'led and an aec~Ja.te purity estiniate of tbi
product .is obta1netl..

;Consid,~ra.j:.ion .<>.' t ... 4,000 units/mo. del. usin~ one sh:t~.

This eomrdtm.ent wo\1lf.\ necessitate i4s purity drie~tion
on U products/day and would .~ most press1ng to· nceOMpl.1.sh.

f,latW •ROC>1l\

It 1$ plamed at .tJnit.S .. ~.~'t;.~;c~():~~$a;r anaUhave 4
(tourJ production plating hoodsJe~eli h~d ~() o()nt~4~<7~pl~tittg
cb~els. Initially, it Was hoped \0 .. haV'$ Qne plat-Ins. channel as.. a
standby in.eaoh hood. This would.·ha"h\llOv4ed em.• p~d.tl.ctps:r hood.
per .Plating ..~. (3 ~les. arett>reaeh ebanrte1) or a. total ot .4~
dUcts pet'plat1t\g~ •..tl't~1i~~.th. $ hours available in on~·$liitt.
and alloWing ten xd.tlutes t~ removing attdmountini th. plating unitsen feasible time ~st!mte) on~ four gu~b ~ could ~ntad.e.. '!his
would allQ'Wusay of onl1 16produ<:tsl da7. An. al~em(it.iVe'Wtd.ch~t.
1:>e t~n is .th.u$$~taU but one, the 1.6aval1~bl. p1at:!.nsehirinels, .
divide the prodUct. sam}J)lee throU$hQUt. the r~h()¢d$.(thl$lr1.~an.$
separating into t'JO .d!!'teren\ hCXH.i8~~' ~e.mpl~8 f~r t'W9 prod\.iotsand
wiU 1mpair. etticle~e1and bt So souree qf poslIilbl. eITol* (seetketch).
'fhu, ho~r, allows tor~I purities on 5 productlli $imulta.neQUs~.
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Figuring.on rout' runs So da:y,th;~;·a.llows tor ZO produeta/daft3.nd &ive$
a. mueh needed leeway ot2 prs>du.cts/daYt ~Ulvou:td bet.heab~oJ..ut ..
maJd.murn that.,.~~llJ.~~ pla~ed .1l:l. $llf·one ehour PflriQd~~e,~pJ..at~s
1s the l:t'll1·U.ng factor iri. ]l~¢re-~say operations, this peeQme~1:.h.·
ndcro-assay purity~

1¥9nee !toe
,On a 3). product/day balli1l1i the balanee. :room o~ratcir ''loud

have to tare 90 cold roil$ ~d weigh !() plated ("bot lt ) foils .pe~. day.

1.o8ao-1 ealcU1ation$'Wo~dge ~arrl~9~ <.~t.h~;ogae"';l~Qom
and (I:) "hot·· 1'011$ .wo\aldbeeQ\U1.t~d~r.9~andth.rr unlc.aded .~rc.
tne;l.r ho1.de:\"s •.. Oa~cu1&tlon$ 'Would bivt to be ma.de on an f/) toiJ.s
:run and 1"'~QCI.l*d$ of these kept •

....."1Onibo!(ii~<de(;oiiiamrn~t!on"·;ta"'rotl<"ele~andiloa1~-;· .- .
wOllld have to be ctn'ried out on a sOa:t•. 'to insut'$ a. $Uf'~Qlent, bl!.u'~lqg
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fQ.tt1pm$nt,

To aVoid any pos~ible bot~l~EI.~. ~ .... .l1Iqu1~t .. "1Jle.~er:l.a.l.
on band, m1c~$.$$al would need a nt~ of 2,50 foU bo±.~r~.o~thl
type now in .. the tInal d,sign i$iis~~. Four platln~ el~1?hant~lea¢ht .
equipped with a loti.%'. oh~el.. plating stirr~r and an autQllSLt,~~ ~
tent/ial eontl'Ol. Th~re sh9uld.~ ~tl~~tl'f()$tandby $t1%'r:Ulg Utu:ts.
and a 4 unit potential eontNller tor...,~eh~$~ ~".. (t:~~) .11lf()~d ~
te~$:tble (two standbys would 'be.. So ~). UiJ.-,.1rm1lU plat,!rig·· rOQm .

:~!ai~~W;~l~~:~~~'~~~!f.
portable. ~ balance ..roo~~~~.~~~nts.eOllGia5t•....Qt·,.thltI ... .'.1,'

~!ll~S~s _~11 ~GJ;X.d in th.ope1tat....A.lour'tJl
asa standby wo~ 5. .... '. ... . ...;Q~a.c-l room l'l!U$t
niV«f!Jisl;a118d, . . . ... .o;p,rat1rig, t.,"o !DgM-l' $. Gnd a tn~
as ·a stm').d.by, calibrated Mdrea~ to insta11, this m4&nS ~~
~otal.or·, logaea.

¥ate~

Foil sheeting t¢ IUPpq o'l#m1cro-foUs 1$ suppliod 111.
o"x ;3" X .OOlft~h(t!t~s. A ~~~. S\\Uply is es1;.i{l'At"d at fiJ. sheEl!ts,
150 sheets4'J1;9!4dJ2!L9tl. !land ~\Un~~ s. ~

l(i<.:ro· Be~,psJ .Th~:r~SJ"$ l.~m!~<?~~!~.~~!.~,~!rr dt1Y,
f:J:) tor s~les, EP for residillUs j provld1ne a. metnQd. ~:m 'be a.~s(1ld

;~J:::~n~::i~=;$Qtn ~o~~dw6.~~e,- ~~O: ~'1~
deoOJ:1te.m1naticm, Wtr~,PQ$$lb~.

Psssmel

'1"0 operate ~.t l~l, I aOQ'Vt9.J ,~ld ~~uirl 13 .1'1.. This
brGaks dOim as toU()~ #

Five men t~f' mt'Ufitlni and re~v1.n$ rima !nth- platingboodS
and ~epins the~e. ~ds ..1Il. ~on~tl3.11t. operatlon..1hla.au.ow$ tor. <me
nl&i pel' plat:tn~ hood·1'1_ •on•.man· ~. his .d~tie$ .Vl~\:t1.4....~9r ...~...!l~~~
to keep hirlt Qnta:f.de the hOQds).nt~~.$a,1t brideea•...halt cellS,·"

. solutions £01" 1/2 cells, re~1 and ~1dngelectrodGa I .•t4.

'l'l4o men tQ't t.he ~<;e. r-9CtilJ one.~· <>!l fMh of the tv«)
x-egularJ;r used. balances. ·T11e1rdllt~~~~~~'b~~fl,~,,~~gotthe
90 toils andtbe weighing <;>.t the lS.~.1il~ puted." "..', ,"',' -.' "'-';.,... ,.,.,,-,_.. ..,

.~•••..•~ .. ~'-1,~d . tor deQ<)~t~8.t.iorl.. ()t h«ttt?~ ..119it~,~S)
ol~an~iiot riew!y puil.cmed. :r6:tltt~d r.l~~g or the ~1ean to!l
hQlders. ..',
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1
2
2

tht:'.~ .men rElquir~dtor th$ .Logac....l. ~d Qalcul~tlon.$"¢p~rat1on,
two men to .. operate the lQgacs and one r:ne.n to, eal~ations snd
keep :reeo~s. .

One ahirt supervisor, oX' countelfpart I to.'coOrdinate ~,ijt;lvlties
11'1 the t~1 xooome and. to keep xoepol'tal>le ell$ok OOal;lQperatlOM
tor the gro'upleadf>f'.

II .... 6,000 1.U+1ts/mo. delivered =26· ~o~t$/dq :;13 pr<:>d./shift

Thie. level.",ould bemet,t1sin$ t'J(} sh1t\s and w'ifld '~Sl~~
the tQUowing. All Iq~Pnl$nt ~d nmteX"i.al$st_tes have bien '~ai ~
a~ ootptJ,\ of a,coo units/mo. 4$11v0xo$<;1 and so :r~in ~changed./
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E1~tl;i.ddit.iona1 .nte11.~ul~,~t!q,~dto_1ntain ·•• two

sh1!ts, per day.. ~!$$e men' 'Would have the tQlJ.oW-...ngu~d..gn.m.tnt.Sf

1 Shift ....sup·emsor
3 m.e~..~ting ~d ."~1ng platins .runs
1 man<~9~W1~in$ and caleulat:1n,
2 .n't!~1ghing and t~~
1 man decontamin,at1J1g, ol.aning tolls,~el<>adlng ,tQilboldera

III .. e,ooo units/mo. deliv,rtfd l!I 36 producta/dq == 12 prc>d./shitt

This lweI reql1irfj$ .anadditiona.1 $bitt and , ttlOrt mtrm. ~es.

men would have. the .tollo~ as$i~tst .

Shitt. superrts()t"
Jt!Gn ,.1gh1ng·.~d t~
men. _u.nt~ and r~g plating :run, ~d k$Elplng plating

lines in opfIraf.1tig ·oondition. . .
nmn COtltlt!n~ and caleuiaU.ng, ,I!ltor!ng "hof,it t01J.~
man. deoon\Mdnatir»; foUboldet'$, clElard,ng n~:tolli,
loa~ clean toil hol~$

, 'rotalingthe pe!'$onn~l~qU;~~utort~esM.l\egives
2S men,. this is a.'b~ ~.:t"e~nt and dt>eanot. t.ak.~? CQtl
si.derliti<m t.ime ,ott.•.ror'~tl~.·sn~ .. sJt.".kne$S, tumover and.·.neeessa!7
t1lXtra men ~r Unit ,itust.aJ.:tat1()f1. l\u;)rk~ transfe, pe,lodr,rom¥i#4
to Unit; and the ~~ore11'1n ~._lopm.,.t~kthat.wil1()bvi~li t:.
n(J¢eIU$~ 1n..•~unt,led in$t~la,il;>n,a~dlng 1$ .~. "ent-to the bare
m1n1mu,m to give som- ~llf\'l.ay tor-. these eonsl~ation$81ve$ til grand
tot-slot 32 men pJ.,U$tlieGJlQup teadet:' W a, n••d tor 33 _n tn th.

:i=~~a~~}'o/'::J~$~~f:".t::::ti;hj~~.•.()2~~!£![;:io~rcom$'
operatinS at both ~t~,~tWl.ous3i in on~sh! • woU1d.be tohlr.
the. m. "l.1U!rtd tor ·.t~'~ah!rt.$~t .Ut1it ; ~d1at.l1,this wou.ld
make them avdJ.a.bJ.$ in a uaeM <uapaelt1!n'Q Ulinimum 01 4 mt>ntb~, ..'.... .. ',' "", '>:~ ,"" " ", :,,' ' ,'." ,',
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(I r~$~k$ !or:cl.ar~c. frOnt date of hiring .... 8.. VJ~elt~ t:r~ al\~
clea3:'at'lc.) • 1b:i.s .~()~ ,month per1od&om date.ol*~~must 'be
bome in mind it men ~ W ~ .av~Ie.'ble l'.n.el1 mosturgentlr ne.,ded.

~. Prol~$tmn.·;t

The tourbasie joba~tornidin·M:ler~~~~, _to.;
oounting, caleulatineb. taring'-ll$lshing, mounting and.plating and
loading .. deeontamtnation~st,~oMl1 bt int$r:~hsnS$ab;let().au~

any flexibility in the U$$o:r ~e ~wnb~rot~rfQ.~ad to:rt~~ <

Group. On this I.$~."tion a1l ...~....n~d.ehou1d~ft tl1~. ,~.lj~l~
1".quir~nt and tMt.:i.$ a as <i.~ 1n chera~t!f1,Ch$m. Eng. Physics,
or any ot the a$soo1a.~.d $()ia:n<::8IiJ, .. ],:1;. wc>u~<£.'6e.~~~t~geo~s if a
~ .with .$om$ elect1"On1cs or .1.ct:r1~ ~n~uJ.rig6a(ik~cl co1,41d
be. acquited', Such a man shottld l1~.J~ •..•~ .1nt$r$st. in.contro1.'JOl'k,
howeveJi,che could make a thor()ughat~ Qf aU O-o:r~lec~rot1;~~qu1l>"
1MInt and perbapsav~rt so. of our.elect:t"onic troub+~.$J. ~.~. ~~ .. ~~h
metallurgy :m.d/orele¢tropoll$~gtr~.o:r'X1'~ieneeW()u!d ~d
in 1nvestigatlon ~d q~lopr.l.entofQ\W &l~c1;.~deeont;9,mi.na.t!~l'lprQ
cedure•.. F~ tht. rest of the p~lonne+,.~ri.nc.1n eontrol.~k <W
micro cherd.8t1"( .1$ ..nt0~ .desb-e<'l. than.:J.ectrodeposition.. (unle~$ ~1;..0
micro-e:t.ctr~~pq~J~IQn) ba~~tmd. .. In~r!eneed cQllese ~aduat$s
who. show. an.•.1ilt'r~~~ ~or 1der~al1~d.s. ld~l*Otrodepd$ition or
mj,cJ-o-ba·lan,c_lfol'lr w'q],dbe mtee:pi;able.


