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DEP.AlfJ:IIIEtrJ! OF lEFENSE 
.AllMED FORCES SECURI'J!!' IGERCY 

Wasb1ngton 25, D. C. 

• 
15 August 1952 

IIJK)RA!DD( FOR: Conailltan:t M 
Comptroller 
Chief I O:ff'ice or Operations 
Cl:d.et 1 Office of B t. D 

SUBJ'EC'l: Report by the Iuspector to the Director on ~ica.l. Machine 
Empl.oJment 1 dated 15 AU&WJt 1952 • 

1. 'four attention :ls d1rected to the sub.1ect report, copies of 

Vblch have been sent to the ad.dressees of this 'l!lleiiJQrandum. 

2. In order tbat appropriate action CaD. be ~ OD the recOJmeD• 

dations ot the report, ,our cOiiiDlellt is dee1rod at the earliest practicable 

date, ana. :l.n ~ event no later than 29 Ausust 1952. 

Cop)" to: 
Admiral Wenpr 
Inspector 

~~·h 
Colonel, S1pal Corps 
Chief of Statt 
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-wa&iCANOS 
Iff !!!'J!!T ~!!9! 
l!!:!!l!f ;e:e•t!o! 

.AJi'S.A 
lS &uguato 19S2 

lapo~t b;y ~e Inspector 
- the DiPeotor -Aaalrtloal Machine s.pl~ent 

!!! J!J!2'8LEM 

1. !o determine vhat pol.1c1ee and practicos 1D our uae ot 
eb&1Jt1cal .achinerf are oon4uc1Ye to g .. ateat e~t1c1encr and 
ertecfltYeneea. 

J!:OTS 

J. tbe anal~t1cal machtreP,J coyere4 1n thte report 1a l1ato4 
au4 4eacr1be4 1n tbejpaper •Haehlnea Vaed 1D Or,ptanal7a1a•, APIA 
!tlapector/13 June 1952. . 

). AU uaaco data cl ted her.ln are ror the .rtnt alx :aontbe 
t4 oalenc!a:r S2. 

11.. Det1Yl1tionss 

PI'Om!nv. b•ch1no procoaaee) ... La.;y1ng out 1n apoc1t'1o 
d•tail ~e t~a! and proce4ural atope that v111 be taken in 
the conduct or 1nd1v1dual .. chine pJ.-oceaaoa. 

IJ!H4ul1M (;;ach!.nes md •chine proceeaes) - Planning 
~ emplo,meni ofliach!nea and aachlne o~plexea, 4ete~in1ns 
wb!ch .acb!nee ahall partor.R vbtch proc•••••• .a4 4ev1a1ng n$V 
.. thode an4 app11oat1ona or ..chine proceaatng. 

P!~.t;US~IO! 

S. Aa lDcloaure. 

GOI"OLUSIOWS 

6. ~er1ved throughout tho dlacu.e1on. and tranalated 
d1rectl7 into reco=mon4at1ons below. 

\ 

BCOJDII9DA Tl'lllfS 

1.. It 1• reco:::uncn4e4• 

•• !ba' the function ot analJtlcal machine .mplo,mont 
Jtlannlne and aehec!'.ll1ng (under th• pl'1nc1plea or 
••NBftph l of the D!acuaaton) 'be placed 41nctl,
lmder the .APSA-02 !'eobn!cal Director (02f!'), with 
a Xach!ne Methoda tlroup (i!lclud!ag A.P!A·.3S •a4y1ao1"1" 
..mborah!p) to aaa1at htm. !bat apacea ror thte 
_.aup be tranate~red r~o~ ~ atatr (APSA-OOF an4 
.&PSA.-12 auc_.geete4) • t~~.n4 bod1ea hera APSA-2.2 an4 
APIA-lS. 

b. !bat the principle of bavlng decentral1se4 aaobine 
1aatallat1ona adjacent and &Yailable •ol aa4 d1raotl7 
'GDder tho eontro1 or .l lnd1 Y14ua1 anal7t oal a eo t1oDa 
(1nclud1na APSA-41) bo recognl•a4 and aupporte4l an4 
~t additional needs ot var1oua aectiona ln th • 
Napect be tilled u •oon u practieable. 4fhat the 
•upply a:a.d maln.tenanco or thea• 1natallat1ons ~~~
olud!nc the 1rdt1ative therator) be the :Nspou1b111ty 
ot the Machine D1Yia1on. 

1 
- . ~~ .. -~ior-.S-...'1.i.aP.S~~-rx...-.. ':.'!!··;:::: ~i•• f" ": .<»sc 
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•port; b7 the Inspector to the 'D1reotor on .lna1J1;1oal Jll&ch!ne 
-lo,ment · . . . - - . ~ ~ ~ - ~ - ~ - - - - ~ -. . - . -. -- ~ - -- -

•• 'fbat the d••elopment or comparat1Yel7 ablple. c=spaot. 
an4 •••117 -1Dta1ned aelectore and countes-s o~ 
.oderate apeed, auitable ~or 1n41Y14ual aect1on uae, 
lie pl*Oaecuted •• a part; of our :research and develop ... 
.abt progra~ (DENHAM reaulta .ay ropreaent an accept
a'ble a tart in thla direc t1on.) 

!bat, with the tranate:r at the •oh1ne methods and 
1ebedulinc: tunc t1on to 02!, APSA-22 be x-eorganised 
.. .tollowea 

(1) 

(2) 

(3) 

Merge the •IBM Bftnoh• and the 8 1AM Bftnch" aa 
~ or, it admln1atr.at1ve conYon1enoe ~reel 
apll t the pPOCNa1ng c~onent 'b7 aoma more Yal 4 
•rl ter1on than the IBM/RAM one. 

hanaf"er the proceaa pro~r&l:IJ11ne tunc tion to the 
,roceaatne branch or branohes, 

!leta1n, •• a •taft sroup 41:rectl7 under 22, one 
•r two aeslatante to aaelat With aecond-level 
-chine •ohedul.lne; L"t4 Job cl1spatoh1ng. 

•· !bat the quallt7 ot e1y111an machine eperators be 
N1ae4 through a progxt&z""l ot 

(1) 1DCreaa1ng the1~ &aal7t1cal roapona1b111t1ea 
11114 'backgroun<J. and 

(2) :ra1e1nu their entire pade a true ture -.ccor41ncl7. 

~hat tho admln1atrat1ve 4ec1a1ona an4 d1apenaat1ona to .S.•• thia e.ttect ba purau.ed. at whatever leyel or Oo'l'erA
.ent 1a neae•••r~, ata:f'te4 within AJ'SA b7 A..WSA-02 ed 
.&P8.1.-1S in oollabora. t1on. 

r, that Mach1ne D1Y1•1on atrength be au&e&ntod ae aoon ae 
poaatble b7 an 1ncroaao in Bd.l1tar7 pe:raorlllol, aupported 
•7 the Militar, Department• aa rollow•• 

(1) Sa"7• fteturntne to dut7 1n A1'SA all :laY&l personnel 
•uaU..t1ed 1n ana17ttca1 .-chine operation and Min .. 
teenoe. 

(2) AU Sentceo. Vftdel:'tak1ng to arrange necosa&%7 
-~enc• and non-rotation ot qualified anal7t1oal 
..ohine pereonnel, with adequate oareer oppo~tUDl~. 

~t the adM!n1atrat1ve deo1a1ons and dispensations 
taYo1ye4 1D thle •Upport be pm-aued. aa bi&h •• lleoea•arJ 
la the Department or Oe~enae, 8tat~od within AISA b7 
APIA-02 and APSA-l.S' in colla bora t1cm. 

•· !bat .APSA·02, AFSA-15. and the Oonptroller collaborate 
tn exploring eyeey means ot tac111tat1ne the rapid 
llhit~1ng ~ peraonnel at:rength betveon the Machine 
~1Y1elon and the ana1Jt1cal sections ot APSA-02, aa 
JUJe4a Y&l"J • w1 th a vlew to 

(1) prori.dlnl; s:reater .tlexl b111 '7 1n the -n•cei'!lent ~ 
COMIWT operations, 

(2) ~ot1ne: the analyt1oal competence and backgraunc! 
ot Bach1ne D1Y1a1on peraonnel aa a whole, and 

J 
J 

-I 
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laport ~7 the Inspector \o the Dlroctor on Analyt1oal Mech1ne 
~o;yment 

(J) :p~tins understanding and •ppreclat1cm. ot 
..chL~e proaeaaea and potontial1t1ea b7 ana
lTtloal •eet1on porsonr.el aa a whole. 

h. !hat our pl•nnt"e to~ ~ ~ort Xeads building be 
.._examined with an eJ• to the pr!nolples e.~rcsaed 
1n para, 18 ot ~ D1acuaa1on. 

Cop1oa tot tm(Ji) 
Olde.t or 8 \a.t't 
w.. h1edman 
CG~RPtroller 
02 

n 
1S 

K. 8 • L. r:ooDWD 
Capt.tn. u.s. li&YJ 

Iaapcctor 
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DISCUSSION 

1. ~oae ot analytical .aohinoa. A toroe ot people la 
the moat ~lbt~-;t~a veraa£11e oF an&~~tloal agenta, It tollowa 
lbat an anal,tioal macbinc, 1n order to be vor~ or oons1derat1on 
~o-r our pl'ooeaae•, 'llll8t have ao~o advantage over a force ot people 
tbat outwe1£h8 ita d!eadvant,~e or 1ntor1or tlex1b111t7 and Yer
nt111 t7. fid• a4vantaee, it bappena, la alvaya one almply ot 
geed. F.yal'J' III.Chino ln our 11• t 1• able to pe:ttro:rm one or more 
j(rocisaes {•eter than they oould be performed by a rorco or people 
equ•l 1n • •• to the force requ1ro4 to operate an4 maintain the 
•ch1ne.. fh!a gain 1D time benetlta operationa in two wa:r•• 

a. It eavea •n-houra ln certain operations which vould be 
perto~d aDJWa1 (at leaat 1n part), with or without 
~hinei'J, and thua per:.'d. ta machines to replace men, 
vlth saina 1n effect1voneaa and econo~. 

-· It pe~1ta certain operat1ona to be perforQ84 vh1chJw~th
eut tbe wach1no•, would never be undertaken at all. even 
1n part, 1n v1ev o£ proh1b1t1Ye or tantaattc requ!~cmenta 
ln ~-houra. 

Log1oally tao ••cond 1a no more than an eztenalon ot the ti~t, 
but practlcall7 the ap11t •U&geats a oatecorizat1on vldch has 
•~ application to tbia anal1e1a1 that 1• 1 catesor1sat1on by 
atent1al1ti• 

1. Machines accordln- to 2!tent1al1tz. 87 tbia criterion 
the .-cb1ne•·ta11 tnto two o&-tegorteaa 

a. Labor-savers and extendera. Maehino& which replace 
- ror "operatl'Ono whlcfi would be undertaken. at least 
iD part, even vlthout them, 

Hetolutlonlzera. Machines Kh1ob make posaible attacka 
l&:cn coUld not be undertaken v1tbout them. 

Aocord{ne to this break-down our ana1Jt1oal aaoh1n9a line up tbusa 

Revolut1onisera 

•ov available - • IBM, ABB~, A,.LAS I, (GOLr.BERG ~md COtlMIE 
are borde~l1ne cases). 

ProJected • • - • BOMAD, ATLAS II. (AFSAP l•l 1• a border
line caae)" 

kfbor-aavora ~ extenders 

All othera, plua a lal"So part o:t IBM. 

!hare u-, be ao:uo quarrel w1 th oall1ng the ••41um a11d lons oyole 
•olution ••lecto~• 8 l&bor-:avera" rather than "revolut1on1zeran 
on the ground that operational exploitation or certatn •J•t~~• 
vauld not be po•e1ble without thoo. While this ia undeniable. 1t 
oanta!ns qual!t'1eat1ona which make 1ta vholo tl""..tth quantitative 
ather than qualitative. In any oaao, •• vlll cleal'ly emerso .. 
eounttQs these solution aoloctora ae marc l&~or-extendera doea 
DO violence to the principles ot the1r aound ~loJr~ent, and tbe7 
are tberotore, perhaps arbitrarily, •o counted for the purpos~a 
ot thla anal7ala. 

). ll!loy.mcnt ~elato~ to ~otent1alitz. ~e categorization 
b7 potent a lljl:eiidi atrect!i' o a phltoaaphy Jl.:=fnt, '!'he 

. 1 ~~ 
IDOloe\U'"e wlth &PSA Inspector' • "~!~~ _9r __15 A_w;\llt 1.4152 --- --- ------
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DISCUSSIOH (cont1nuod) 

labott ... aavera and extondel'a aho11ld obvioual7 bo employed to perform fli' o~e!'at!on whero the7 •tand to •••o man-houru and apood up 
8 reeultSJ tho rcvolutionisera ahould be emploJed to ~o l1m1t 

on opeMtiona which could not bo atter.~pted without them7 Ji""'t!:ra£ 
8lan08 ~ese two POquiremonta look ltke •11shtl7 quibbled ve~~10D8 
or the aame tho'Uf:ht, but actually tho7 an tar apart 1n empba•1•• 
lA the two approaches to the Jallchine emploJ1Dont probiom which the7 

fenerato, The problem ot .. king the labor-aavera carry their weight 
• 1az-cclr the •tra1~ht-.tov•ard Jlallqemcnt problem or 1naurill8• U7 

'b7 da7 and boul' b7 hour, that operation• •~• baing pez-formod •• 
et.reotivol7 and,ert1olentl7 •• poaaible, I~ the de~nd tor the 
talents o~ a certain labor-aavine ~~&chine ia such that 1t 1a actlve 
10 bo~ par week, and 1 t 1a detel'Clined that there are no r•••1clual 
-..u beine petttormcd by hand or b7 other achina17 that could be 
done bottcr bJ thia machi~e, and it haa no backlo£., then ita e~ 
plo,m&nt leaves noth1nc to be 4es1rad •• it apenda 20 houra eaoh 
week 8&Y1nQ labor and apeedinc reaul ta, and thero 1• notbip.t; 110re 
bm_ ll .iQ. jo1 ita icile periods represent no l0a1 an! g!Yo no Siila 
"!!i' rcpxaoa'C!l.* '1'h.wl SD!L'Ea and D:DlOJra, ot whatever vintaee! have 
done thetr et1nta and •7 roet when thoro 1• no more of the 1" k1n4 
ot vo:rk to do.# Whether thezte te, 1n tact, DO ZIOZ'e ot their ldn4 or vork to do ia • matter tor 02'• technical peo~le to detor.aino, 
aa a oont1nu1nr; put or their nol'Plal jobs or rw:mlnp; the shop. 
Wt~ ~ rfvolstlonizere, ho~over, ~ere ••ems to be noed to~ ~ 
et!rel7 Tn'erent 'approach. Itt we have & machine that makes 1t 
po~elble to un4ortake analytical attacks ~t ve could not w1der
~ ~ paftiallt' without 1t, wo woul! seem to be"a!llhtlng 
~ idi"i!!n1 ve • low' n ~0 epend any •1£D1ticant time idlo 01" 
perto~nc labor-savinG operat1ona.A It it baa t1mo available 
rt1r a labor-aav!ne apcrat1on, 1 t ehould be ao ecployed, but the 
~nt thia happena it ehould be a •1snal for tbe beat brn1na to 
so lnto a huddle and devise •omo ravolut1anary emplo,~nt to take 
eYeP the thr.ae involved.,• l'..axi."!'..l""J e.mplo:;nent o~ tho labor aavera 
!nYolvee alr..,l7 good A.FSA-02 management 1n the ard1nai7 aenaoJ 

... -... -- .... - ............................... -- .. -.. -.......... .. 
• t di•res&N here the argu=ont that the apace it stands 1dlo 

tn costs liSOneJ. w111 '!.$ th!a !a true, the p:roper aD&1ysie ot 
all the tactora bri~s 1n the .formula tor the equ!wlence or 
.an-houra and lqU&rc·tcet, 1nvolv!~ concepts aompletel7 boyond 
'&i1:le aompi-ehanaion ot all e.xcept those who aro at ho:le 1n the 
.ore atratoepheric lovels ot Advanced Management, 

I o~ couraa an expanded toroe ot tmal{ata might ~e more wo1"k 
ror them to do • But the beat conoe vable reason f*or e.xpand1nc 
the torce would bo to produce r.~ore ror tho conaW!'lers, and the 
dea1rabi11 t7 or th1e, tram this anele. 18 beyond the scope or 
tia It'll~. ~the question orilie doa!rab1l:lt7 o.r expandinG tho 
-...lye!• f"orce !J';J.elz to keep tho DEMOli bOlit bel~ idle in 
.alu.able f"loor apace invol vea the tol'mUla tor the equ1 va.lenco 
et ~~-bears and aquare-roet. •• mentioned in the precod1ng 
tootnoto, q.v, 

G IBM, becauee of' lta natural 1a an obrloua exception to the 
prtncipla that ~o revolut onizera should ideally not be 
.-p1o,-od 1n labor-sa vine. IBM 1• 1nd1apODBablo ~oz. l&bor
•••1n.cl end a larse part o£ tba IBJol 1natallat1on mast alwaya 
oe ava lable tor labo:r-saYinc and extond1ug; oporationa. wl~a1; 
th!a pr1nc1J;Jle means vith regard to IB~t 1• that I!lM'• cs.pac1t7 
tor "rovolutionnr,r~ application fhould be ut111zod; whether by 
eztended Bhitt CI'Orat1on Ott b;; PIIOcurc..-A'iit or additional achJ.nca 
la a point ror 4tt:~1r.~t1on baaed on log1st1o considerations. 

• 
!rloloam-e w1 th AJIISA Inapeotol'l a Peport ar 15 AUc."'Ua-t 19>2 
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DISCUSSION (continued) 

fUll time emplo~~ont ot the revolut1oniaera, however, involves 
aoma~~ on an altogether different plane, tnventiveneaa and 

ent tic ima~ination and analytical c~Eetence of the K~at 
-M~i!-· nd' 'the two recii'i!i'e approaches filom &o dll'ferent '" ' 
a ing pointaJ 1n the first caae, the approach 1a "Which ot 
~- 3l~abcan be done better b7 ao~e machine?"J 1n the aeoond, 
I'i81iou e "What can we get ~ machine to do?" 

4. P~eaent em~lol!ent versus reserve capacitz. It hAs 
been a 11&tter or poilcr In tlil:tlgenCJ that mao~.m; opera tiona 
ehould bo generally con£1ned to one ahitt, •1th a view to main
taining 1n roady reserve the 66% ot total capacity represented 
bt the two idle ahitta. Lest this polie7 be reearded as in 
contl1ot wtth the .f'orego1ngt let it be clar11'1ed here. Surely 
lt is not the roal intent or the polic7 ~t ve actuallJ retrain 
bmn neceaeary or desirable .machine emplo,-ment to create an 
art1t1cial or illusory reservel Surolr it !! ita real intcn' 
that we should procure and 1natall1 posaibl7 not threo timos aa 
much machinery •• ve ncod, but at 1.eaat 11101"8 tba'l'l ve needl ito 
Other interpretation makes aenae, and onr: fnaotar as this ~lO 
doaa 1a the pollcJ a valid working doctrine. 

S. BDIDlomont of the re"Volutionizara. ATL!\8 bas been 
-nne4 dvrns i!x aar-ann'ts, f'lve even!ng-ahltts, and rive m1d
ah1tte per week. ~1 a 120 hours per week !e 76~ or total avail
able time (168 hoUl'a per week). Curine the r1rat thl'ee months 
ef _f!alen4&Je 1952, because of light uaa~e in the m1d-sh1tt, A'l'LAS 

.. -~· ~ual uae o:r \Ul.der •1ntenance or alteration onlf s~ 
ot ;otal a.\'ailable time. !'his vas increased to 72~ clurinc the 
eeaond three months ot the 7ear, very nearly tull utilisation 
during :m&Dned ahi.tta. A turther broakdown ot ATLAS •a amploJ1D.ent 
t'ollowe: 

a. '.Pota.l hatU's 1n 
three month period - - • • 2184 - - - - • - 2184 

b. 'fotal hours armed durlrlg 
~ee month period • - - - 1664 • • • ~ - • 1664 

o. ,.otal hours on "rav-
olut1on1ser"joba • - - - - 774.2 - ~ • - - 1099.7 

4 .. 

•• 

fotal houra 1n ma1ntonanco, 
alteration, teat1ne. or 
training ... .. ... - - - ... - -

Total houra on labor-aavine 
and extending joba - w - -

Zl.S.l - - ... - - 166.9 

144.6 - - - ... - 201.6 

~. ~ota1 Rroductive time 
(o pius e) - - • - - • - - 918.8 - • • - - 1)01.3 

•• Total non-idle time (o p!ua C! plus e) .... -- 11).).9 - - .... - Mil 

h. 'fotal idle time 
(a lllinua I) - -- -....... lOSO.l - - ........ 

l. Percent ot total 
1ro<l\lc t1 vo tinle •• 

reVOlutionizer" - ., -- ... 8~ -- .. --

ZDolo•ure wttb AFSA Inapecto~'• ~•port ot 1$ Auguat 19$2. 
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PttrefJf'~ ot wkl &ftllft"le 
tblo u l&bOr-aavf.il' and 
.tonc!era~------ J!<·-···-

'!'be 1ut thrca $.\~ ( J. lc1 e« 1.) &'l'e tJ:ut Qn•a 'Wh!oh( T..eiJr U. 
-pb11oa0Ph7 et p&N..:~;fi. 31 •hc't~1,.. ~e !dnl•1•o4, tt, v ll M aecm 
~~1\e 1c!l., t1~e baa haem ap~:orec1-.bl7 out down f.l'i tho aeecm\'1 
~· uaatc as a t.bOr-G&ver an4 extan~or baa rema!~~~ 'ro
~lor.all;y ecnata.~t;. or thtt otbeP revolut.lont•o:r:, ro4'J te ....a 
11\ tbla .-olo pJ~&ottoall: not at all (••• pa.ra. '• ro11cwl"f.) 1 
A!!r.f~ ba• onl7 reaentl;y been 1Mtalle4 an:! JJ¥t th'J"''U.;:h its !Dltial 
.,.rational '••ta 1 en~ Cv~n7~ baa been u••d 86! ot ~17 .no 8hltt 
~lual.el1- lD ~ •••oPt1a117 la~r-~tondlne role iB ~ aolutlon 
td .P!lDAti (f•eneh 'ba:J4 •e~leJt) •ett1nv.a. :he otnel' llol'darllna 
-•· r-:~r!·'A~'J, 1\~tafl qed 1». rml7 one-ah.ln, te cllao&Ja•ed Sa 
~,.~h '• ~llc;.rtnc. 

6. ~sZloEent of 1-hlll 1ahc:Jt--!&"YCN. II\ ~ene~l, an.d vt th 
speotrta ro.aaPV&~1ona, n-...a~ Se Hfd-ihat tbi lll~c:r-aav•:r• are 
do1n~ all or * ~ JOba •no1 _,.t of t.a .,.\1 ones that t.be 
aa&lpta uk or ~. !'be apac!tle NaaPMtlcma are u tol.lowa 

~ • ftJ" h.rt the g;t~'•r part or IBM -.pl~nt la tor 1&1tor
- ~and atcr...,1on. ~~ ~ 0010plox ~~ been wor~!~ 

•' about. tull oapac t tt:r 4ur1rll:: one •hit t Ul4 halt•o.ap•o 1 \)" 
~ a aeconl (punoh~~ta haYo been worko<l at; crn\7 a 
11&t;le over or.q-th!J'd oapaef.t:J' in t.he eeocmd ahltt1 
llht.ob 1r.4tca:.cu that. prc~aratlon 1a JIQ!. tbe l1.:.1t~ 
.taelo'P) • -n,.tte 1• vtdeap:road eompl&!iil1 ln pa~1 T 
believe. jua\tflltd, tat Ia~ reaultal uo •l.ow, va\ 
.-oh of 'he ~4 1• not aut.t!elent~ obeo~ea tor 
&00\U-r.OJ• aPt\ 'Ulat Mo amob :t-.aa hac! to be re-~oee !n 
8cJl• _. 1n p&l'\. 'be<:&USG Gf lNattll Wl:.!Ch ahoul4 b&YG 
bee e&U£ht on ~" .tloo::o •t tu ..:hines b\tt; whloht. 
S..t.ea4. a:-o allowed to oa:rr.1 th.JIG~h to .U end or 
~ p~occ••• aocun~latlnu ~r lO ~ ta\Al Y1,1atlon 
o!l ••14 ta. 

PI! • ftw 90ft!!"! •~te~:; hn baan ~lytag about ~ ue~o 1ft 
OM lhU' ud S~ m a aeeoftd. At; tho ar:~ tt~, the 
..-k 1 t wu pr-Gv1;16J. tor an.! 1a .. bw. 1• Act ~:.1~ 
~ to eo~let!on vi\h aDJ~ln€~ llke .._ •peo4 Mblch• 
1a u.. 11p;.ht o1" 0t1P •laetfn\1 we ahoul~ ~Nua tor. A& 
SA ~ .... ot 1'\}~, the 41ttteul'J beN •• ..,.,. to tNt 1a 
epot-at1on ot ._ 111aeh•nes ~ol•••• eot 1n prep&Mtton. 

;! .. 'rlib op.Q~to:r hU been ~eod ch&Plnc on-e !ull •hlt$ 
a ,S-da7 wec!r. Pntween 2Y: and SO!, 0t thh ••e• 

baa ~ on aeleotol' jo'ba whtoh •ould haYe been 'J'QI:.1 
Vl 0 1••• .eor~ventenae and :ron 4wla7 (lnlt aot uoaa
.-.!17 leas o£flo1~~7) 1 on o~~~ --~~'nee. 

!M9o•rt ~A~,re~t""•· ,..rv are Dl..Unb.(!:,r& or •• 11 
· $t ~,...~ ~. · !.n~Jobtl• ~1 tPO:!l a tw 

..,lOINN vttb A..!:ISA lDe;ootor'• tr'!'o~ ol' lS Au~~t 1QC:2. 
~ ~ ... & .. ~ ... :-. ......... ··- -· .... -~~~~~;....::...;..:..::....:....;:..:....::.;;:......;..;~,;,::;,;:;~---....;_--
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~utea to tive or •1z hours each, Which do not get 
dona and are not ovan asked tor because ot the oom
pl1cat1ona tnherent 1n the centralisation ot machine 
~acilities. ~ anal7ats either do these b7 band ~ 
paae ther! oval" and go on to other thine• or •lterna
tive attacks, 

!base points are dlaouaaed 1n detail 1n tbe following paragrapba. 
It abou14 be ..ntioned 1n paaaine that SlAtE II rur.Diahea a tine 
e.xl.ln.Ple or a labor-saver which •eel!ls to be vall ~lo,-ed, It hae 
"•on uaect1 1n three apparentl7 well packed ehitta

1 
.. (but, let .jt bo 

aata, w1 tn a rather h1sh maintenance ttmeJ recent '1 about l'n!') 1 
almost aolely on jobs vhich 1t ia well E1tted to do, 

1, IBM•• labor-aavlni cmglof?ont. fhe lBH Dl&nt'• troubles 
aeem to be aDi io fbidequa e qual !cations and potent1al1t1ea of 

r.reot!l"el. '1'ho lnta'.te at the botto!!l baa been largal;r in the G8~2 
enter1ne punch operator) grade which• •• tho lowest c1v11-aervlce 

JP'&d.e, 1a the •ump o£ tha porsonne1 pool, eonta1n1ne, alotl!: v1 th 
a«:!e poople ot excellent potential, man1 or the dPif'tera and part 
'b:.e Q&ztanta, and aome people who have no natural potential to 
aeh!eve h!gher q_ua11tioa tiona. ~e 08·2• thus provide tbJ.D 
p1ckf.nee tor GS-4, 5, ant! 6 operator and auperv1aor material. In 
&441t1on, not onl;r tho intake pa4e or oa .. 2 but the entire srade 
•tructuro ot ~ Haohino Division 1a too lov1 b7 at least one o~ 
two g1'1ldes to provide tor the kind of 'both 4alent and incant1't'8 
that f. !I faa d1Btineu1ahed fro:~ other Govermr&Ont agencies) needs 
~ 1ti chine Division. Appa~ontly, too, ~ outside labor pool 
of os ... 4e, $al and 6a 11 inadequate, perhaps to%9. the ••~ reasons 
tih&t exist v thin APSA • Added to this lack ot adequate sources 
~ replenlah:r.~ent ot ~ood tloor talent 1a the faot that ~at o'E 
\be tew e:l'lplOJ'eea with this talent are 1n the Mac}\1ne.,s~iv1a1on•• 
tront-ott1oe Methods ~ranch (APSA-221), pre~blf:th~Y are the 
only people q.ual1t1ed to •n that Br-...noh, '!'he bad e.tt"ecta or 
Cb1a whole eituation arc two-!'old, u tollowau 

a, !be people on tne tloor are not a4equatelJ qualified 
to Jcnov, from the analrt1cal atandpoint, 'ldlat they are 
doing and'i'O, bilb.rl unable to PI-Osrum their o"Wn Jobs, 
bave 'o receiye deta!led 1natruct1ona Wh1ch thoy follow 
ltllncll7. Errors 1n bath pz-ogra:umtng and execution tend 
to so undetected, and this la aggravated b)' the tact 
tbat eome or tho floor peraor..nel are unrol1able 1n per
~e o~ even acme or tho oheoke thnt tbe7 are qual1-
t1o4 cd requi:red to Zl&ke. lf'be tloor peraonnel tend 
tbu&l t~ be a group ot d1a1ntcreated autaaator~, tna!ead 
~ 8..1.C'ti Jalll!1be:ra o~ the ~lztical team (u they were in 
•oth Agencies du.rlne WI • -

'b, In Y1ev of the e1tuat1on on the tlooP, tho Methods Branch 
1• torced to apend much ot 1ta ttme in tbe detailed erp
.. !1.1 of 1nd1Y!dual IBM joba, much or vh!cli Ia. 'to an 

eiJiiCbine man1 a faizal;y l"'Utine OpeMt1on, '!'he l'letbodl 
~h thus haa taelr ~gely tied up 1n work whioh be· 
lODS* at opcrnt~·sect1on level, or which, it 1t mr~t be 
4n.e at branch levol, ehould bo eon.tined to the machine 
JRprft!es branchee. 

!be ettect 1• oumulat1ve. The able people ot the Methods Branch 
are unablo to devote proper attention to the p~1mary Job of a 
11Kothoda Branch"• which 1e to dl'aam .!!2 new and better usea tot
_,~~~ 1n other wo:rcta;-tS,. atte too '6ua:r"'WYtJi pro.-:riiii'l'itnno !o '• a le to devote adequate creative and constructive •tudy to 

• • 
j 
• 
j 
tj 

• . 
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Jthodullnr.. At the aamo tL-ae the;r are abaent .rro.m the operating 
oor, Whe~e. amonc o~her things, the7 aro needed to develop thotr 

own roplacenente and raise the level or tloor talent. lfh.e not 
~•ult 1a a aelf perpotuatlng ataaia which roqu1roa aome deliberate 
boo·t ... atrap .11tt1ne. Tho !l..achlne D1Y1a1on 18 movinG toward tbe rirat 
:DUll 1n thia c!1rec t1on by a pl'Ocram or te;nporar1lJ ahtftina lfethods 
~~ch people to the tloor, whore they aro to train and 1ndoctr1· 
nato the operat1nu aection people 1n the analytical and pro~inc 
Dhuee or the work, with a view to eventuall7 ah1ftill.r, the duties 
hvolvect to the .machine •ectlona. whero thor belonr,. Fo:r thle 
aovo to be ~ullf ertect1vo 1t will h&Ye to be acco~an!e4 b7 a 
p~gram o£ raia1Dg both tho grade leyels or •chino ope:ratln~ 
aeot1on joba and tho potential qual1t1cat1ona levol or PAchir.e 
D1vle1on raol"Ulte. A .t1rat movo in th!• direction 1a a1Na4y 
underway, an &l".N.ll;!:ement N&ched late 1n Juno between the terson
nel D1v1s1on and APSA-02 wheroby the atandarda tor lle\1 punch 
operators are raised. Much aore needa to be 4cme 1n tbia d1roc
'1on. It would appear to be not 1apoaa1ble to convinco the C1Y11 
lervice C~a•1on that our mac~e operltor needs are at leaet 
two gradee b1ghor than thoso of PSA and PBlJ the ammunition tor 
tbe attempt ia clearly the underotand1nc ot the ana1Jt1cal proceaa 
Whioh vo ahould demand in our opo~tora, not exoept1~ the punchers, 

8, f8!_ lOBIN job. ft.e BODIH program va• pushed thltoush aa 
an 1nter1ii ~M~Qure on the ba•1a that 

a. Bo alread7 available or immtno~tly aya1lable solution 
wa. eatietaotor,J, even •• an interim one. 

b. The work could not wait tor the J!!tU'le.t~ •olution (OIU.LA). 

!bo aooond promise. imposed b7 APBA-02. could not, ot course. be 
eballenced b;r an7one elae. !he t1I-at, however. was challenged bJ' 
the then Bead of APSA•lSl (Ml'. Duaey) and appear• to ao, nov :re
inforced bJ but not dependtng aolel7 on so~ b1nda1ght, to be 
wlnerable. 'l'be RODDie, hav1ne coat close to a millior.. dollaJ'a, 
are now under acrut1nJ as hav!nc produced a totally ur,expcotod 
lack ot re•ulta. '!''"1ore 1a no rGason ;ret to bla=e the RO'ili!l •m•:et, an4 the million ia bJ' no Mans wasted, because the ROBIHa 
I! preaumably alve.;rs bavo usea 1 but I am convinced that a good 
.._1 lees mona;; •pent 1.~1'0v1nr; AMBER would have permitted ue 
(with the help ot othe~ ex1attnc ~oh1~ea) at leaat to chock out 
Sh~ theor,r and approach of the ROBIBe to rind whether we ~eall7 
Deeded them. !he:t-e •7 bo no~ wrong vl th the theor,- and 
app~oaohj hut the t"act that we arc even now checking these to aee 
whether there 1a tndicatos the posaibilit7 that we crashod &neaa
IJ!houl Jii.O'iifng-too vell vhero we were going. ~e ROBIN d.ea.l, 
izlc14cm.tall;r, 1• tho pertect anawar to azqone who aa;ra that out
approach to our problema 1a "niv..gardl,- and par=1mon1owa". In rq
op1nion this particular deal waa e.xt.ravagant, 

9. ROBDI utilisation •. Putttng uide the h1ato17 ot the 
IIO!?IIa, vli!cfi oanno£ tie ai'tered and poaalbl7 ehould not it 1 t 
oould• we t't1l'n to the da;v b:r da7 uaea or tbeae sch1nea. APSA .. 02 
could not wait tor D'P.LLA. J'evertheleaa 1 with DELLA nov botng 
lnatalled, tho ROBilfa have bean emplo;red at leaa than S~ 
eapacit;rl !he reason 1a that there aN not enough ROBDI oporatora 
to .an the •chlnea at 1"ull oapao1ty 24 hours a da;r. !he ROBDI 
pz-oblem thua boils down to cme or personnel, requtr~ the aamo 
~dies that are needed ror IBMJ the Machtne D1v1a1on aimplJ 
dooa not have enOUGh people or b.lgh enoue)l caliber. 

10. ftOPIH Ere~arat1on. ~he preparation ot mate~1al ror ROBIN 
1llustrates a po!n Whlch baa a beartne on D1via1onte 
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pnaonne1 problema. ifhe hard cop:r received from the t'ield 1.!1 
r1rat edited and collated bJ ~e anal7ats (APSA-243) at Arlineton 
Jlall. then eent 8 a!lee to NAVSEOGTA to be punche"-• !he punohine 
process includes thu makine or pace proofs, wbiah aro chocked b7 
~e punchers against tho edited hard cop1esr tapes are corrected 
tr= this check :m,1. second pace pl"Oaf'a are Nn. Thouo ax-e thon 
•ent 8 milea to Arlington Hall, wbero the anal7at3 or 243 check 
tibDm aga:!n, lflhey &l"e than aent 8 miles 'back to RAVSECS'l'A Wharo 
tsba Machirie Division's punchers make t'inal corrcct1ona 1n tb.a 
t:ape!.1 thot1. run thc:'l to M.l·e hard ( "sra7") tape a. 'l'he fl"-7 tapes 
Ute men sont S mles to Arllneton Hall Where the7 are run ·on the 
IIOBIBs. It 1a not rv puri>oae to emphasise the 32 miles ot tnvel 
Which this material \Jndereoes; ! t 1a Nther 'f!l1 purpose to point 
out the tollov1n:::: 

•• 

o. 

~o 4iat1not sroupa ot people! 8 milea apart, ~n~aee 
tn what ia •saent1all7 a aing e routine proceae. 

One ot thoee groups has a srado level avc~Abfne; rul-2/), 
the othe~ baa a grade level &Yerag1r~ 08-4/$. 

!'het'l !s nothinr more ditficul t about the routine 
opel'ltt!on ot the 08-4/S group than about that of 
the fJs-2./3 group. 

Aalde !Pom the argument tbat ed1t1ne and collation belon~, log1-
e&l1J and econom!call,-, J!l the punohine process (and are. 1n 
tact 11 o.f'tsn done there in other areas or our e.t.tort), it wauld 
•oem to b6 poa=1ble here to give the MachL~e Dlv1a1on'• punobera 
~er ~oapons1b111ties ~ h1gher sradee, thua kill!n~ the 
to1low1r_.z tbreo birds 1 

•• Belpil"-C to solve the Machine D1v1a1on'• peraonnel 
problems. 

b, Ric!4f.ne what ia oatensibl7 an ana.l7eta • i;roup or a 
.routine, moc'han1oa1 operation. . 

o. Sav1ne total paraonnel, thus providing add1 t1onal 
baDda for, aaone other thJ.nse 1 Ja&nnift£ ROBili a • 

11. tJOLDBERO. ~1• borderline revolut1on1zet-' a a1nten&l1ae 
t!mo ~ -extremelJ h1shJ JS~ to SO%. D!eregardi!\8 this .taetor, 
~ch is ooncoivablJ capable ot correction. ita uaace ia ot 
tntereat tr~ two atandpointa1 . 

a. tt ia v.aed b. onlJ ene ah1tt 1 which SU£g&a ts the 
poes!blltt:r that a properl:r amanc1pated eroup ot 
.. thoda-1nvontora ~eht be able to 4a•1ae some 
uaea to till 1ta apare time. 

b. V1th proper pressure beinc put on 1ts eche4ule b7 
t;he c=a.nc1pated ~roup ot zaetho4a-1n~entora, 1 t 1:a 
ecnce1vable that itD pre5ent 2S-So~ emplo~ont as 
a ae1cctor would be ahitted to its leaa ve~at1le 
aousine! to permlt its tull-tim.c uae 1n ita h1ghe:&
oapab1l t;r •• an operator. 

lo:ne or OOLDBtmG•a lese ve:raat1lo coua1na are now eJplo;red onl;r 
pU't time (in one ah1tt) or no t1:ono at all. Consideration of' 
thea~, vh!ch are co1mten and tb.e elmpler kinda or :selectors, 
and ~1r poaa1ble emplo~ent leads directly into the next two 
p&!llllgt'llpha • 

lllolo.tuz-e with AFSA Inapector•a ropozat ot 
7 

. 
G . 
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12. M1aoellaneous 81'1411 o-oerationa. Rveey anal)'t1oal •ection 
in 02 bas 'a conatan£ need l'or IIJU.l! piecemeal jobs 1n which ::achines 
oan l!inbd.ze man-houra. SOir.-a ot theae, ot a purol;; matlle.matlcal 
kind, are pertor.med vith tho aid ot tho aaal7at•' desk-top Priden 
ealcUlatara. An anal7at viahas to make a sa~eaatlcal computation. 
U he baa no Priden1 he oa.."l'l do one or two thingas work it out b7 
band or tollov the :s.o.P to have the job 4ona b7 the Machin& 
DS.v1e1on an the IBM-604 lor o•t~LLt~, it appropriate).. Ir the Job 
ia a "17 larse one, he will, ot oours~! wr1 te 1 t up and a end 1 t 
'o tho Maohi.ne Division, and. will ~·t !118 anawer 1n not less than 
two d.a78, It it S.a anythine other than Ter, large, and he w&nte 
file answer J~_.ldl~ £f• to tlt 1D w1 th a currant train ot thought, 
he will pro~ e a stab at work1n3 it out b~ hand. Poas••· 
elon ot the P.r1den mcana that h• la aaa1ated and epeedod ~ 1n 
tbia oporatlonJ non-Eoaseaslon ot 1~ .. ana that ~e ~it v111 not 
m_ done or will ~£'&iDe liie?.t"IC!'in~. ~Iilimi cirloo
li&i Seen Uied puro 7 'i'8iD exa.!!!:;>leJro are -.n7 countlns and 
••lectine; joba to wh!eh the aal'l'lo argumonta apply. 'l'Wo of tha 
baa!o chorea or cryp~~l7ala, monogra~hic and 4ierapb1o t.requeno7 
oountlng, arG important ouea 1n point. An a.nal,-at mar vant oounta 
Uken on one or tvo meaaae;ea '"-ther than a thousand. The thousand, 
he would write up and eend to·'-;the Machine D1Y:laionJ the one or two 
lle vO\lld toaa to a clerk to count manuall71 unless he baa a -.ohlne 
oounter band7 and 1ntormal£imacceaa1ble. Poii'Ibly the count or one 
oz- wo meaeaee;-;"'aKvTric~s' that he wanta tbe oount on the entire 
thouaand, in which case he will go throuch the tor.wal!ty or tba 
work-roqueat to APSA-22 tor tr..e big Job. But poaelbly, 1natea~1 the oount o£ one ol' ~wo convinces him that thero' a no thine 1::1 h1a 
hu.uch1 so ho altatldo:~a tho idea ot fu.Ittltor countine. And thia laats 
ta taPortant, tor U be cannot convonlentll cheok his idea on the 
~ ·~le hO !ft•iiueat thO 6§8 1ili e.t D'Sl-22Vl'tli0ut aoliiik 
~ci Ia Dis• ve reiUit~o •7.-Ialir ifter a conalaer&61e 
a.ount ot ertort b7 22 !Datoad ot ane hour later atter an eaa7 
IUD on h1a cnm -chine). lii!Jtaetlr aia!lar consideratlone appl7 to 
1114ins co1ncic!enco and 41t1'el'oncine rruna. on 1ihe whole, the lack 
ot certa!n .-chtne• directlz and 1ntormally available to the 
aD&17ata leada to tho !o11ow1ne 1nettloleno1eat 

a. Work which ahoul~ be dane 18 not done, or . 
'-· It ia done b7 !land JUthods, or 

•• I' ia unneccsaar117 tntlated to make it b16 aa4 important 
«DDugh to be put throuGh the S.O.P. tor perrormance b7 
tbe central ~ohlne po01J or it la ordered in toto oven 
*- a t'1rat piecemeal reaulL !lfA.pgt ahow the completo 
job to be unnecessary. 

!bo principles involved here are recognlaed, and aever:.a.l ••ct1ona 
bave their amall .-chine ro~. adjacent to the1~ main areaa. 
!'here 1•, howevePJ a 11114 but; constant preaaure to minimize th1• 
4iapen1on end to prevent 1tc 1\Jrther govth; there seems to 'be 
a tar1done,. to aocopt u u1amat1o the theCtrJ that it 70u have 
eor.1othinc which 1a a -chine. and ao:meth!ng callecf"'i" Hach1.ne 
D1v1•1on, the maehino muat obvloual7 belonr. to ~o Machine Divi· 
a1on. Aa a result, aame aect1ana clo not have all the locall;r 
eontrolled ID&Ch"tnes thoy need, and aomo have none at all. 

~to.uro with AFSA InapectoP•a ;•port ot lS Augaat 19$2 

.. 
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X bellove that there are three possible "oYerr1d1ng reaaona to 
the contl'lll'J'", two or them oo:1pellint and one perm1ss1,e, u 
ftollowat 

Loa.oll1!JC 

•• !'hero being only one tool ot the kind (or a 11M1 tee! 
I\\U'Iber), and. that conat&ntlJ noodcd by more tban one 
41•ti:nct group ot techn1o1ana 1 centralized pooling 
un4er a ·~·t~ of pr1or1t1ea 1a unavoidable. 

Lor1et1cs conatde~t1ona eueh that decentrallzed use 
vonld be ¥SACCeRtablz expensive or ~~tallz 1mpract1ca-
1Jl.a. 

z.~~e1Ye 

•• fools employed in oont1nu1ng maa• operat1ona or fixed 
t:;pea, wlth 1arr.e amounts ot raw ma.tel'iala, requtnne 
onl7 routine or tntor.adttent participation or •~ve11-
1ance bt the :t,eequ1rirte technicians. 

Alonf vtth these prtnciplea, there abould be noted the eaeantial 
erma led premise that an increased expenea caused by decentraliza
tion 1• DOt necesaa~!ly an ~oe~able expenaeJ a amall increase 
tn o.p~ional canvonienee .ay we I tie worth a lar~e increase in 
~eoae, 1r the oporatlon !a an important one (opponente ot tbia 
rlev vi~l cite the eaa&ntial evil per ae or the 14le machine, 
bz.in.ciDG 1n the concept or the equivalence of -.n-houru and 
•~re teet. alrea4J mentioned). What these prtnc1plea point to 
vf~ reea~d to A.~A'a anal7tical aach1nory ta the yalidit7 in 
\hat f'ield ot what can bo ca.llod the Small Model. Shops Pr1JlC1ple. 
Aaer!can induatey lone aeo discovered the :re4uot1o ad abaurJtW 
of the centralftation-for-ert!c1enc7 principle oarrled be}ond a 
Jl'easonable po1ntJ the Oovel'm:lent 11 a l1ttle bGhlnd 1nduetq ln 
th!• regard laut ia. I believe learn1nc. !'b8 philosophies in
volved have beon tho:rouchly dlscuased in other connections, ll1d 
ued no t'urther bela.borlnc hera. 

14. 8Rec1fic ace11cat1on o~ decentralization er1nc~le to 
Fimea'rllllchlneit. I• tli!a--phl1oaopliy app!lea epec!:.r cal'tf 

, there la o v1ousl;y both :roC:~ and neceaa1 t1 tor both 
oentl"al pool!nz rmd dispersion. A'fLA!; JIOMAT>! GOLDB'mGi 8UTK II, 
the rmMONe, DiiLLA SLED. and a rew others obv ouaq tal under 
the :tirat oompell!nc roaaon ror oentttal poolin.c. 'l'he BOBilie (at 
leaat 1n their preaant ueaee) and a largo part ot the IBM co~lex 
come unc!er the perm! as! ve rea•on tor central pooling, and there
lora (aince the lo~1at1ce cona1derationa a1wa1a point to central 
pooltnc •van When theJ 4o not c~ol it) nee4 not be ~oucht over 
a the baa1a of tho col-:lpollil"-G reasons. CADILLAC, the .trequenc,
eounters, the deak calculators, the MATHEWs (and theix- fellow 
soapeller•~•ICCOLO, Etll!, and auch are obv1oualy tools ror 
lDdiYidual &nal:-ta and analytical aectlona, but aono who need 
them oooaa1onall'y- do not have them. and tho~e 1a, 1n oUJ'" list, 
mo ooinoldonce selector o~ digraph counter Wboll7 suitable to~ 
deoentralized uao, althougl1 there is need for tb.oae. In this 
oonnact1on lt 1e noted that the Machine D1v1a1on haa tho two 
10-mm gene"-1 CO!!i)a.ratora, four apec1al1zod eelectora (the 
COP?i!RBEADa and 1':S3l~a), and one ailaple atat1at1cal crib placer 
(Si'ORX) which a:rc not beine used at all, but which (with the 
probab1o exception or the COPP~;r-are applicablo to ana17t1-
0al p;roble:os that coma up h-om time to time. The reason whf these 
are not usocl is that OOLDBWRG o:~- IBM or ROBIH do the Jobs aoN 
eonvenlentl7 or mo:re qU1okl7. But 1 t •ppeara to .w that !& 

• 'I . 
1 
... 
-
,;; 
'I • .. 
t 
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.acf'n vh1oh uaar-e r1r;ures ahow ,!!. not needed !!l ~ centrtll iii! a E:z:t1yE'nve cani!lcii"t't!tor triuirer £0 a •ectlon tliiit &.PJ Yt. ~ an eae,- exteDJ!Ifon ot tl'Lta • ..n;--m'ichlno thar
uaag tsuraD ahow 1a uaod axc1us1vol7 or ~ly •o b7 one 
Mct1on is a 1t~~ candidate tor tr:m::ater to that sect1on. 
'D'Dde~ this reason 1\(! SKAW. I could Y8t7 well have been ~ven 
M l..PSA-243 (tor COLLitiOOE work) dur1nc the past elx ~~emtb.a, 
aru.t the tvo nm·tn~.e eould be turnod ovor to APSA-233. Several 
croups~ 1nclu4tns 04•• analysla division. have da~tnite need 
to1' 11. amall ll.lilO'Ul\t of on-the-spot IBM machiner;r Ullder their 
J.anedlate oporat10l'lal control. 

lS. t"..evelopmor•t needs 1n co!1"oct1on with decentral1.zat1on. 
De•p1t.e t!io foroco!rie tlio !'ac~ hili iiiO 1Ue ·
eamparatore and that the~e aro at least two aect!ons that nood 
1;o makt> occaa1or..al allding co1nc1denee runs on the spot Clo not 
.-co9aartly add up to a 4ec1elon to g1vo theao aectlons thoa~ 
.ampal'atora. 'lhe 70..~ cO'_.~aratora are obaoleto and a Uttle 
oetmp1cu: to operate and M!nta!n. It is qu1 to poaaiblo that 
noey aec tlon 1n 02 vould. l"utuae tho gitt ot ono. •r:.--~4) sec tiona 
vauld ..JW.!, h.owaver, refusa a aL!!ple• modom coaparator operat1na 
at Mcliiiate .speed trom T/T paper tapes or a ar..u111 dirm,h counter 
operat1.."lf; tron a ke]board or tror. ta;,e. !'here 1a a det:1nite need 
tar such •iePle analytical ~ac~!nos suitable ror 4econtra11zod 
ue and capable or .f"'.motlonin(" vith :Un!eum ma1fttenance. 'rho 
Di!IIHAM ~roject micht com:e1va.bly lead to equ!pmcnt bavln:: just 
u imPonant uaos 1n t .. t'SA contN.l proccestne as 1n tba t1old 
oatN.ta tor which 1 t is be1nc; 4ea1ened • . -

1£.., to;:1st1ca cons1dorat1ona, rentals. 1fhe tbow1.a.t til&t 
... "1•oentrallzed WIG or 'O'o'ili"onbional lt;M -.ch1nery is dea1r
able brinGs up a loclatlca factor which 1a peeull~r to that 
IWChino1'7; that 1a. the matter or rental costs an~ its boartnc 
Oft ut111sat1on. We have been 9~1e to accept as axiomatic the 
ldoa that a rented MaChine vaetes money 1D the approxtmnte 
proportion of "its idle time. 'J"hi" 14ea I nov wish to cballo030 
ami rotute. 1Jnless tho machine 1a ent.lrol.:f idle. tb'3 Ulount or 
ldle ttr.:.c baa •en little t;o do with whothor 1te rental 111 
3ast1t1od or vaated. 'l'b.e anly eona1deratlon that a1gn1:t1cantl7 
a1"1'ect-' the juat1t"1ab111qr o~ a rental oost 1a trhat usc (not 
'bow man.L~:m-a or wse) haa boan c:..ot out or the :aiac1iliie. yp-
tbe 80 produooa JDOnt.."ll7 resulta tbat •PO vorth more t.barl. 
l'- 11Q&lth~ rental, tho l'Glltal 1e Juat1f1ed, whether tho machine 
produce:~ the re:sulta 1a one ho~'• operation or 720. It these 
reaul ts can be obtained v:l th central pool!.!l.z, t.hen the machine 
ahmlld be central.l;y pool.e4, •o that it oan bo uaed to proauce 
o~~r result• tor other an&17ata 1n otherwise idle timoJ but 
U ~ aannot, the machine eh,-...t.l~ not be ~oolod. and aho\il'(l' be 
'Iirtvrth the ana1ya£ wWi neea8 It l.iiie'E'a e'ly an.1lab1e. The 
eo:.t ot ~ 1 ts 14le till'le !a zero; the coat ot its roeaulta ia 
tho coat or rental. Tho only quest1oDit app11cable arot 

•• 

c. 

ta the omplOJ'tl&nt dependent on the Ullllyst•a baving 
the mao111ne 1mned1tt.tcl,- available? . 

If' eo. how man7 man-houra docs he eave wl th the 
..china • an4 vba t resul to doe3 he £Gt that he would 
aot nun attempt without 1tt 

Ia the total operational YC.luo o~ b. wo:rth the rcnta.1 
ooat? · 

'the rental eeonQ"V real1zebl, rraca. contral J.I0011nc. vhero th1a 1a 
paaa1blo. ebould be rcgardod aa h1gh1y we1caao volvot. not aa • 
uecessa~ cond1t1an of machine emploT~nt. 

lbclosure with APSA 1Dapoetol"1 a report; ot l.S A1Jt!;USto 19S2 
10 
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17. Lo~ .. ~attce con81der3.i:.1ona, other. A.etrre t'ror. rental costa, 
11h1ch 1• • ccins!de:ratlcn pecu!!ar to !Aft &l.one, the lo:-;1at1ca 
~oto~a involved ••e •• rollowar 

a. Procure 'i.Emt and atortnr; or oan.aumabl.e aupp11ea (pap·ar. 
aar4a. tar-e. etc.) 

Jt. 'ifli.t!"'tenaraco, inolud1n,e procuro:w.nt and 8tOP11\r- or 
••atenAJ.'\ee parte, 

e. Prov1eion or trained opentlne; po:z-soMel, 

~ prov1e1cn ot trained operatlne personnel ror 4ecentra1ise4 
•chineey S.., b7 the nature or the problc~. eas11,. eol ved. It 
would not be 1t the .-chines wore r~red to be tull7 manned1 
'but decont.ro.l.iaed 1n.-eeot1on aachlnel";J uaual.l;y 4oea not have to 
be t\lll7 •nned. It ia ~ tlle eaaence ot thia k1nct or--chine 
arplo,.ment ~t lt 1a onl1 l.Dter:dttant, and that. in general, 
one or two full t1~ attondanta will autt!ce ror a .oam tull 
ot maoh1ne•J ~ analJeta themselves and tho1~ ole:r1cal aides 
vlll tlll 1n aa lntorQ!ttent aacrLlne operators aa occaslon, and 
v111 thercb;y 4o the!ra8e1Yea me! the Govoi'Ill1l8nt more eood than 
har.B. ~e rew pe~~ent tull-t1~e attendants needed tor aucb 
1nstallat1ona ahould be easily w1th1n the capac1t1 of the Machine 
D1vle1on to provide, on a rotat1nf bae1•• Aa ro~ aupp11es ac4 
maintenance. 1t 1a tru. that d!apersion adds to the coat o£ theae, 
but this added cost 1• .aa.1D1.ndsed b7 Jceep!113 the ro=,ons1b111t~ ~or 
~lz ~ maintenance centra11sed 1n the Machine D vision. W1~ 
riC an-.Francm"l-an\. the O!iiz aCldlt1cm&r-eost aUri'6uti6te ~ 
cl1apera1on or •omo machiner'J' 1• the add! t1onal man-hours of a!n
tenance time entailed 1n tho pbJ'atcal 8epll1'ftt1on ot tho r.w.cbines. 
1 bel1evo that thla would be necllg1ble ln the 11P')lt of the l&ina 
to bit expected 1n .s:aorsttona~ convenience. 

18. Reconcll1at1on ot ape~ational conven1enco and central 
~!if· 1E !a £bio~ol1ca1f:i poaafbte ao to ioeato and orbanlae 

7 cal. groups and tho •chinea that aerve thom that we both 
acet the roqu1rG!lent or oporat1onal convenience and realize tho 
advantagns ot centrnl pQ911ne. ~ ~ollowtnz topological (to 
eof.r. a u.eage of the wor4) diar,ram 1llu.tratea the poaa1b111t1ea. 
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1n the Preparation Maeh1ne~ rtng vou1d be all preparation .aoh1no~, 
'both that aentrall1 pooled and that al.looated to 1nd1rldual sectlona 
~or that~ direct control; tne punchea allocate~ to a aeet!on would. 
rou&bl;y, be those adjacent to tt. but allooat1ona would conatAntl7 
change v1th ftrylng %lCOda under ccmt:nltae4 pr1ortt1ea control. 
'ftaa aame would geno:rall7 bo true ot the JUtxt t;wo rln,cs. Co:mnon 
auPplY an4 .. intenance would aerve all parts ot the ~a~allat1on 
~~1~·~117 from the center. Be•1dea moattne tbe 41rec~ oporat1anal 
ueda involved, ~ arr~emont along these linEU!I weuJ.d have the 
~lovlnc added lndlttect advantageat 

a. Vau1d aaaiat 1ft closing the 8&1' betveon the two parte 
f4 :routtne preparation DOW done in tb.e ualytical 
••ct1ona on the one band and 1D the Jfach!ne Division 
e the ether (aec pa:ra. 10. a~ove), tac!lltatinc tbe 
atnia1a1ng ot tn. personnel enca£ed in tb!a work. 

"• Vould pl"'mote, through oloae ccmtact, tho anal,-t1oal 
competence ud background or •ob!ne operatol"a. 

e. Would pJ"OmOtc, 1ibx-oue;h cloae contact, the aD&lJ"eta 1 

appreciation and underatanding of macbine procoaaos 
and potent1al1tiea. 

It 1• ~reclated that ~ taotora render it 1mposa1blc to achieve 
Utez-al. con:rorm.it7 v1th th1• eoheme 1n our urangement or actual 
noo:r apace and p!q81oal tac111ties. 'rhla being ta-u.. one ot the 
~qu!ramonta 1nYolved will ~aye h&Ye to be aacritioed to aomo 
.xtont lD favor er ~ otheP. I believe that~ 1n accordance with 
the pr1nc1plea developed in proced!ne paragraphs, ve Should lean 
•re to 41ape%'aa1 tor opel'&tional convenience t;httn we have 1n \he 
put. tAt • ma!to it abundantly clear that this 1s ~an lndorse
.ant ot the utterli unaeeeitab1e d1aperaal representea-b~ aame or 
the machine !Dita!tatlona a£ laval Seeur1t7 ~tation, complotol7 
S"ell&&vect tram the IJ'OUP& that use the:r.s. 'fhe concentration ror 
concentration•• aake ~epreaentod b7 putting un~elated COMIF.! unita 
togethor at Arlinston Hall Vh1la leaving eaaentlal parta ot their 
proceaaea at •••SecSta hae been an axceed1ne17 dead doe a1nce late 
1949, but I cannot nalat th1a ono last 1aah at 1t. 

19. Machine Hethoda Greun. In pa.r&graph S there has be.an 
41aou.ae4 ~Jii 811p10J'D1Gnt ol J:t.i.4AS &nd other "reTolut1on1sere" U 
IU.Oh. In p~ph 7 there h.u baen 41acua•ed the aon-emp~o}'Dlent 
of J.PSA..,22'• •Metho~ BftDCh8 aa aucb. t'he two are intimately 
nlato4. CeP'I;aln17 if there 1• aDJ' poaa1b111t7 ot 1ncreas1n:?; 
Afi.AS'•t and DH•a, Uld GOLDBERG'• e~~plo;:raent 1n theil' rul.ler 
capab1l t1aa, 1t 1a tho function of the Method• Branch to deT1ae 
the ...,.. to do eo. But, aa baa been ahown, the7 haYe not enough 
tiao to~ th1a leTOl ot act1v1tJ under ~ preaent a~&n8emant, 
and the7 are orgdlzat1onallJ aeparated trom t.ba anal.Jtlcal 
probl-..s involved &D4 organ1sat1onall7 tied to the &~1n1atrat1~e 
1robleme o~ the oentml •chine pool. Bo uacunt of" •i!alaori" car 

coordination• can eompletel7 make up for the ~·o~!entation ot 
'Y1ev-po1nta wh!ch 1a Japose4 on the ifcthoda people 'b7 theee O:f'gmi,.. 
Mt1onal a~em.ente. I propose the tollow1ne aolllt10DJ 

a. Abolieb the •thodB Branch within A.PSA-22. 

lt. Retain • -11 group (one or two) or atart aa•tataDiiJ 
unde~ APSA-22 to aaa1at him in aeoond-level aohedul1ng 
Uld job d1apa tohlng. 

•• ~ater the Hethoda Branchta pro~lag rl'~ottonm 
to ~e op~rattng branchea or brench ot AJSA-22. 
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bta'bliah • Machine Hethod.a (!roup 41s-ectlJ under the 
t.eJ:mical llirec tor or APSA.-02 ( 02'r) , with part tc 1pat1on 
(ftex oftloio" or •aa~aor,r• •~ ~tever othor worda will 
.a\isty our o~gan1sat1anal aoroa) b7 APSA•)S. 

tbe Machine Metboda Qroup, under AP.SA·O~ would ha•q the ~eap~ 
a1b111t.J tor rirat-level proe&ae and aacbtne •che4ul1ne and roP 
1Dau~lnG boat and rulloat possible uae or the revolutionizers 
aD4 .ax!mu3 poea1ble aerv1ce bJ the labor•aa~o~a. The7 would 
aot, ~ cO\Il'ae, retrain eDt1Jt017 troa pro,;Nmrllne. s1nco the 
ln'1t1ns or new m4 prototrpe prosl"&UUU would be an ir-separable 
)Hlrt ot tho1r vork, but the;r would he rolleved entirely or tho 
n.apon•tbllltr for routine and rollow-up pro,z-ar-...na1ns. (Kor, 
111c1dentall.J', would the deyelopnent or 1doaa tor new machine 
-.p11cat1ooa ~· 41acouraeed in APBA~22. It could bo expected ._t mald.ng tbc ~hlne opera tlnc 'branches part o~ the anaJ.7t1cal 
~ would result aotuall7 in increased thinking t1ong theeo 
Unea w1 th1n the Jtach1ne Di via ion. ) · 

10. !chine D1v1e1on op"'\lsat10J1, othe:r urts. .lFSA-22'a 
pre•ant •P te fietiioon £Se • H !nnoli" and thO " J! Branch• does 
aot appear to be t-oe Y&lid t"roZ! a lot:1ca.l .t"1ulat1cmal etandpoint. 
8YerJ aaohlne 1D tbD •IBH Eranch" 1e a ·~p14 analytical aach1n&"• 
the HAM Branch" 1a tull or !BR 11aoh1neey, the RAJ! Branch usea 
both t11po and ca:rda aa hoth 1Dputa ud outputa alld aocse IBM Corp. 
•Melop:::onta nave turned to tape and aomo procc3sea aro dono 
par\\ly 'b}' "IBM" aachinea and pa:rtl;r b7 •RAM"'. '!'here vou1d aee;u 
to be aomo lo-:1c 1n ap11ttln.,"; 22'• Ha1n1amance Tlranch into two 
at thia baa1•t but aot h1a proces•trig Cat1po."lont&. ot collftlo an 
lllocical a pl. t or thia kind doos no sreat harm pe:r •• ~ but when 
1' 1a the ~alcal meni~eatation or a h&~~l and d1•rupt1ve 
•p11t between two r!.al ph1losoph1ea of &DalJtical machine devoloP
.-tl •• 1n thia eue, it vou1d aeem. to be a4v1aa.blo to usia~ the 
t.al ng ot tho breach b7 removing the •y:abol.- I theretore recam
aen4 that the two b~chos hG rqade 1Dto one. or U ane would be 
too larse tor o•J' ad..~1n1atrat1on. that the apltt 1te bued on some 
•re valid ocnsid~tlon (8lJCh u, at the ••eat, thG untortuna.te 
etroumatancea ot ~s1oal location). 

11. llaob!no .D1v1a1on atrstb. Better ad tulle:r uae or 
•chine a!G, acco'rcr.n:ii '£o Ehiprlnc 1ples o~ thia 41acuas1on, 
•hould tallow rr~ the ertorta ot • propor11 oonat1tutod, 
~es-17 auborJ.!nated Mach1ne Hethoda O:roup. !'hta w!ll pz.
•u.ablJ Hean a larGer allocat1an of peraonnal to ~ lachine 
Division at once, and • C01'U114erabl;r larger allocation ult1-
•te]J. I uve no apec1f'1c propoaala alon& these linea • be-
1.1eT1~ that tAe preaaurea generated b;r tho Mach1.no Methocla 
Group Will result 1n the r1aht lll'Uiwers •• ve go alone and tbat:: 
G1U' ?11-a t preoc cupa tlon •hould be vi th personnel qual l t7 M thar 
~ban numbers. but I point out the ~ollowingt 

.... 

Slnoe mach!nea aultipl{ men and a1n1B1ze man-hours. 
h.klnc men rrom analyt oal aeatlona ud giving the~1 
to tbe Hacblne D!Yii~on theorot!oallJ represents SA1n• 
11.0t lo••• 
Jl11it&1'7 peraonnol ha••• 1n the put, .f'lmctloned. ve17 
Mt1e.taotor1q 11& tho pre-APSA Ja&Ch!ne 4!v!e1ons. 

~e two point• are clevolopcd iza the De.xt ~o paragrapha. 

Incloaul'e ldth .l.PSA Iaapecto:r•a a-aport ot l$ .&ugW~t 19.$2 ______ _ 
"~- -- - - -
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.-ch!nee w...ioh li'Ultlpl7 per-:s.n-hour output 1a. of oourae1 an 
overa~l1ficat1cn. In the f1rat place. the aaobinea must be 
properl,- employed to •ke thia tl"'laJ 1n the aecor.46 since th.ero 
!II a cona1derable e&r>unt of non-me'h1n., c,fi"ort 1n preparinc job• 
1'er the -.chines and 1n ut111s1q thelz- reaUl.ta, t.hcre baa to be 
a bal.anee. 'baaed in each oa~e on apec1ttc a.nd unique corus1dera .. 
\1ona. between the atr.,DLtl"J. or tAo groups ael'ved and ot the 
.achine-operator groups that ••rn tho'!Tl. !'hwl, there vould be 
DO point 1n robbing AFSA•24l' a COT. "'iliOOF. 8CC t1on to MD SOft I 
t'or tul.ler operation elnce, at the z:o::uent, the eotEHIDO£ &eettcm 
ta not l.ar&o enough to roed alld uti't1:o an o.xpanded !T .... ~tTR I 
.-pel"atlon. 'fharo m.l.ght, 1'-m~evar, be •orne point 1.n inaz-oA:Jine 
ROBIR ope~ct1on at the expense or APSA-243'• AT~ATROS5 section. 
atnce the latter is now able to produce a steadily increasing 
lNLckloe of vor~ tor the Ha.chino 1>1-ylaion. I do not, howe•er, 
.ake any apecitic recommendat1ona 1n th1a reapaot, a1noe AFSA-02 ana h13 aas1etants and advlaera preaur~blJ have the .. tte~ in 
llmd 1n tho light ot al.l or tho ractoPs 1nvo1v0d l'B.thet- than 
~t the tew 'bJ'Otteht out here. I 4D believe, hovov-er. that all 
~n1strat1ve, san8£a~nt, and orGan1z&t!onal 4ev1coa whtch 
would t~d to civo tho~ a troer hand and greater tlexlb!l1ty 1n 
ald.tt1Dg strength baok and :!o:rth u needs ..ary should be ex
plored tor aeop,1on. with neoe•aar,y .. a1atance and aup9ort trom 
U:le Personnel Division anc the Co!!:ptrollerta iianaeoment BNnob. 
Ia addition, I auggeat that• a1noe wo havo Do a1nE1• aanacement 
aDd •thode pJ:tOblom u:re lmpo:rtant than the pl"ope:r ut111z•t:Lon 
of OtU" CO~I!ft •chine roaoul'C3S 1 an4 a1nce plana tor the .S.Yelop ... 
Mnt and .,!:!r'nt o-r theae reacunea are a.onG the a.oat 
tmportant p n~ ;robleu involved 1n our meat :laportmt m.ajol" 
t1old, it would -e no 1os• to allocate to APSA·02'a Machine 
Xethoda Group ao~o o~ t.ba ap.aa ea now devoted. to M"&gement • 
.-thods1 and ~lana ln the Staft »1v1s1ona ot APSA•OOF and AISA-12 • 
.l.l.thoua-~ aome ot t.ha bodies tor thia Cro119 wculcl hayo to ocnae 
flta::z the Macl:1ne D1v1•1on's prcasnt Hetboda !)ranch, t,ia would 
p~ t toJI'!Il1ne the SJ"Oup v1 thout rob'.:>inc the ~htne Di via ion of' 
c,- maerloal att-encth. 

Z). ~h1ne D!Y1a1on ~eraonnel - uae or ~111t!£Y• Pre·A~\ 
cn&l7tioa iaoH!~e 4lvlslone, especial~t&i Wav71•• utilized 
m!litar,r personnel to ezcollent •4vantage. Thera are no a~n1•· 
~rat1ve hindrances to mcv!nr, m111taP,J personnel rrom Job to ~b 
u atJ"'ncth needs Y&l"J", an~ military perso:anel can bo O¥er&tect 
:ln ah1.tta •• POquired.. JiTor these two reasons 1 l't(ltct or our :aohtne 
pereonLel proble=a voul~ disappear tr •• had a autr1c1ent toroe 
o~ &de~tely qualified mil1ta~ porsoanol. But the Mavy's ODe
time ... 11 torce ot adequatelJ ,ual1t1ed analyLlcal ~chino 
personnel has frittered away. What with normal attrition without 
npla.coment and ~ho J:aqta 1ns1atonce on rotation (in a ak1ll 
where rotation 1s entirel7 1nappropr1•te), until it has prac
ticallJ disappeared. We could realize a considerable advantaeo 
r,or::. having a larger proportion ot t'llr 1111.Ch1ne O:Pentor atreDGth 
tn m.111taey peraonnol. and en:-;, ettort abould be ma~e to enliat 
the QQQpcr&t~on and aupport c£ the 11a-v7 in retll4~1~ all aya!lable 
machine .en to dut7 he~e and ot all three Serv1eoa 1n buil41ns 
~ ~ ~ or competent \\tl.ltormad machine operators. v! th neceaaaey
~oe!Al 41epensatlono regaratne perman~co and rotation. 

as-e =:t A~irg· dei;:lr~o:!:n~:!!~=o~~!z-::.,~: ::•::•ion 
ropot*t. In senaral~ the7 !'all into three ~s, which .,. bo 
~reese4 aa three major ~ 1nclua1ve reconmenftationa, aa foll~DI 

a. ~t tho utilisation or our .nal7t1cal machinea be 
b.creased" &a appPopr1ate to the wo 41vergont :ra .. 
tutremonta or their two oategoriea 

ZDelosure v1Uh AFSA Inspector'• report o~ 
~M·~~=~~'-~-~4~~~~~·~~~~~·~,, :..- -._ .. -:- - .. 
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DISCtTSSlUH (co:1tinued) 

Wbat; t:Ae 1•ett1ate ••u. or doing th1• be certain 
ft~rs~S.aat1one w1 thin APBA-.02, p!'1nc1pall7 the .n:1f o~ the aach1ne methods u.d achec!ul1ng 
.tuDe ,ton out or AP8.4•221 and the putting ot 1 t 
ttlre,tl;r (v1th adequate •utt) ec!er 02'1'. 

,. tftt•tJblprovod sch1no ut1l1a&t1on and porto~e bo 
pram~ted by• tirat, ratatoc the qaal1tJ ot .. chine 
~ nnol b] tDcroas1ng their raapana1b111t1ea aa4 
o~ tance and ra1a1na t.bei'l" ~do etructure alld, 
••e , inoreaaine their D~en. iDcludin!~ lncroaain£ 
$he oport1on ot mill t&J7 peraonnel POne them,. 

•• '!'hat the UJ~o ot eMll, decentn.l!:ced sehine 1netalla
t1~- directly UQder 1n41v1dual eectiona ~ut wttb 
eeutzt8.11zo4 auppl:y artd -1ntenanco, be .toatel'"ed, aacl 
.lac~!;d •• :required, and i;ha t our clevolopJilent ..-o take aooOUDt ~ t.he need8 1uvo1Te4. 


