
•UNCLASSIFIED 
M A S S A C H U S E T T S IN i W ITE Of TFCHNOLOGY 

DgPAHTMEWT F fJjfeCTRICAL BUG)METERING 
A V . - I f •• • ' . - - . > ' S . T S 

I 
• •••• SB • . .»'?CHA>-"-M'i LAMNtATONV 

i»> N ^ O M l l t V L H I i C'»*< » -. 

»LW'.. -. •(« ifiU - m o -it1 aw 
Tii.v >|. •.' Klr41 J I ' 

UejaorejiUuffl l«-6 

H B A)-vWi,:".L7p_^X-'.-.-• ..'_..' !•:.•". -^ ' : J * . : " . - X .... '-* L'^' ^»':'':-,: 

r.-cc: ,r«y Fa Porraatar M.J. b .. rt ' . fcpratt 

Batei Ootobor U, 1,941 

On October 5 *:- vlalti i .In I i t t i tu ta fox Aivanaad 3tu6jy to 
diseusa nith thaw ti.<*tr «opJc on digital coapqtara. r bfa L..*,:>. c-.J 
L. i . r . . ••. norking or .,-rJ.l i--y_ • digital coapufcttrri. Seyojtd th l i , 
t io too grv^pa held V M ; TC-..- oinuat] viava rm tho DM ..O I. fo* apeelfi-
caiV- i- "'..•- Lft£ .-.x^.i.-t. j ^ ; . ' . - . . . l . v 

Tlic d:' i • • . . . tbfl two t,"ti.;s rMult j,: I'isylly fwh 
a atffer: it baaC< phllciopij .r.d u-*->'.—.t. oljj.--.iv.. The actiTitlfc* of . 
•ash ircnp sc«i. tc f i t m i l ..-'.*-'-. •' . A -". prioai.pl*a xa-^rc' 
I. '.At '•'• •••0I-V.. 

.•»£ :_ f.- Mahtlj v .^ed In cor „t.-^.:ti,.t ?.-î i istmaantiaUf 
a ha*aadHoard aodal of a owffiput̂ r. It iu tbaii fiallng that ••_ffi.?i'.j;;tly 
llttli . . . .-.r, abc-t. M;,h-i;..:J japctan la the aev.-*! iMulds of - .-
pace... '• -'v •• .-iwi, ra l ia t i l l ty* ar.d problaa aatap anu ooajej 
t'. tt>ka v.igioa ur.,- ».*.r.i'»pt at ti.iei T$M to build any so<-t of a fi.n..il 
m>*lei. la corn c uanaa tncv kavs gar*e about the Cra^r. of ss flrtwpTii r. 
eaaput< • u '.. . Id of tl v general tyt;9 ! . chloh taty ^J'o tflt-waa 
ihor- .1: noooj ar j , t>»e;- bar* t,'vr:5 SP 'Jl'•"• ''• "-'••'• -~ie';:'.t-.;iiv ijt t t e 
laV^Mraeti of thii ii ••!ic\*,. It ; thaii ploa '.o uoa tholz 30a,;.' r 
less i..- .. • »pc.:ox Hitioo than a8 -^ aajploratloi. Ouco tho aaohin* 
is a^b.' iV.: I 1 U.c.. n i l ^ m tot that thoy i«a/ diaccv-r sc-cu'-.i; av>j\.t i ta 
itaa *uij .^ict-rtruuioe ai to draatioa'U) aff s« at;' tarmac laalgtaii 

1 

!• f-:t.!.. tX *.or!i c 1 ipitflr disVj,,; !>-• i,>'ii "i" wuch la aoHht. 
Iha> VM jjrlauril^ ^5—a U. UM .'iil3 of -- : ...'-U"x'. cultvulutiov.. Xa • 
tnJ • • vf:0i•''3•ra*^o,-, f*'3 n*';-l<d.*i; a»rf "u1 o» a..'' l^it. 
»tri«t than ir other ; - e fts, : t ' - .t i.triisujat'l; ô eincc aa • 

uio EL1*O ... . ktlj ij .-rftj-. . •aojtiy io eril-i-i tioii. CoeaaoJittMj-, 
a •..::•. i»ith • • . • / i ' . sV pear r l.' s»r •": * t y (-• 'wipa awaaatior SO/i of tba' 

, tut k ....... ..1..' a ' " r h 1. J.* '...v «i _̂v . -.tl. ao'oisa jjo.-oi'.,!. (but 
a t i l i 10^ •• fast aa band •alcvlatlotij way . s i 1 w n thaii pwrpvia* by 
, '.„• j; . o< -r tting oapaa'^j >uoJ eraaVn* v..r... th«j ocm t»t uraa-tat 
t»a« If thwli Circt iaohi&a ;"I-L. tbaae raqairc, •..:̂ ., they nl^ht oorbir.t 
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x.Jj*A*«alv6e «rtW i t fo r c period or jwa**; w^tr ta l toi t : i t in t h o i r l tbor»* 
tcry t„- -WW ayfsf-athotic «ttfentien of ' i t * %p<Ctg^tP«.f If,-the «cuohlto» f a i l * 
to meat,' *h i te rttquajpisisent*, tLaa a i ^ t ctotluuu *ln^?'i2B<idiat<. V Ijotfep 
'<» *t©w uewigti or. «4^ii6ivc aadi<la«i»l«n cra-id«<lag thelr^pa^*4«K* bre&d*-

..Their 'sjyrfScrtifch io tWvtfor* »4r»aHi*Ili' LiituraiSf, i t cp -B j* 
- t ' j jy 'in ••tfoftpittu- Iwi^wifie, s e r i a l , thifix Staff it. s r * H | ti»«(ir viscigiu 
a m pJjB^lfi*. w.sy s*3co...#itictrs. r t fo ; to t o obtsir. a^coi, fl4xifcil5?t>(l 
sfld T t l i t i M I r t v , but.'cV'prwJ.",* wr.-ra n ^ e c s a r y . t>£be« the^ A--*1 sBfcjigall 
l a T(}Mtt^te,et;S'-';.lifci\# tjj c&*«r£jwn$j't$iep ww-B^t partitnCtar'l^ tr.w.rsot** 

•'•VAitrsepwrtfjij cr. the ^ct^t-rwticii of t-aoir «rr<c^i*,ait^l ^rjaipgtct, r.or i n 
• ;•.• intiri'kv.itib the*- o:1ui$i:»r.V-;i:h ctj^r-.aS? - t i :v , oviyiaawat no* In *„.. JOBS.^* 

i:*t$pl* f or tafLvac o*^nacli-hwe >*;J %* to tliW »*<»« r l * ppsailil* ".rsjiilt 

& e r o t r ^ v ^ ' t ^ ^ t e i i ^ t o . I'JI i s ' b & l « 1 r f « 2 ^ W g M p * 
correctly ' t* -OU.X** « vT-.Votjpi> arJ r.ot an •'ittslri'niwrt or fcrtf*dl«ard„ 
£ |e s^c i f4c*" iaha . g i w n './i5 «n£ t I $ « t&ai idSid V7 *h£ir o%a'lovi-tifc*.-. 
'Vloa» « r s *ucb HKis^rettlaVjayl 1*fe$ fc->t»f kftqtec 'than C O J » ' df. JUS. On 
th$ >^si*- of e.•naldcrtMs st'uly fen a*e re*sbiid.& f a i r l y f*js» coaclwiwi 
tc to t h e u&turt i f tjw a o ^ v t c r haod<ajU <• IOT btu coat ^qvawrfcl̂ - e U r t ^ 
construetiou of u teurasfcet citth t>rtij. r.kture. wince i t i s ij«w t l ao 
v^cw^BlE-i; tb«rt rznak -ia u t i l l t o b© AeiU\»e>i tba* MB only be ;Loarusd 
frc» tfcis racl-iiivi i t s e l f , t h i s ' 6OJ p*.t^-- 1-s net a fi i :al U«3lj£i but 6 
p'*ot«typ«« 1'rJ.i. prefcotop* i s ,bcti>g b u i l t «£, iwur.tD to* ^r«»«fitlj- i 'orj-
aeon neefiei iLsriXcUrir.ticj *^ )>cj*iijl.i vf.Wj the f s i e v i n g . i i f f e r e a e e . ' - » 
CSrsfctv-ffwEfbllitj i s h t 'w j i»iVt''?-".; '.">.•:-> Jr.-'V.-^ ro t c..s;' f.tv.i^, 
rt6$ntaBjS»tt>, «:.C BCJJ ioAtituj 1R b^'ng j-.rok-idud. jiaW>v#r coupt;cilt« 
un 3podificu:ior8 rani. Van- «Ki<»v.)«aj*j ! t *• is. 1:*«i s t i * ui:ly vit i l prp^ 
v i r ion t o r It t-t ' i jff .rov't i:.nt aind «J.tu.>itt n . l a t ins - ih« ' »(H»clficsitiaio 
fo'.- -.''.:••!• «!(.•-.tuts, rfh'.ra n . . \ 33 i ' . : ' * i "se^' ?r "(jiKautii/iit; £pcc'kStl 
C'«., c . ' .nu w:'?,V0i. ;IRS boer. i..Itr1,&«i>rj, t l»kpr»t« OTJH *.ca/->'JUjo^ r e -
•iuiuMit ti',.u^l_-I?ce">-io!i and . .ovt-r.^iwii .c.^'.^fApt i*as aeon dcsiyKaii. 

or'.ii'. d* " cd f e a ^ r p i aul sD»ifj^k«#xjti :4, «Ai t j ir.a.^-u t i i a tu» 
ocoitVl- a v-' :-1 i-'""'-'ei-X(',f i '--wi twiv .•.i.i.ch L - : .- j;t hif^'jMli The i I# i 
iiptroiiWi Ji t o a t t a i n til* d ^ i w d i r a l bjf tti Atcw»tlVt j>r«cod«r*k_>'tol 
f i r i i 3t«i> of *tiofa ip a j..t.;>'6tttf<5fc'ttif.^ i-.-!. -"^^tiiiafctftd <Uro<vticu. 
TLi. ICT *p, '.wt.cb i s t i •" 1Jriv.>f.u ,/3fci *ir.•.'••:• ^:t,lv er^ th<x t » l l ^od 
&i- 5 i t « r a i * Lc« area a-jjnvuiid.'.r^ '"i*. c i t ' / i » . j ir. \ cor^l .-. i-.ttacV.„ 

' - ' , ' 
Sfl be r.ul'o, . ^ ^ U Bpyt-w^li ii- lca« -.fXJ. C . : * e 

..._ onoi•>.•«, b\^- i t • hwUl:'. be ;V , ' .w , X<J90 i r titp .-ittaliinart of tsftbi^ 
cc. ( i . w t bc-ac of gT'T^t iny<MW£j<" r:!..''.." fr*taft^ •...•'•' r.'.o^p. 

lh»i ibora jcmAdtita -Jtfm b» r*pkr„... i .,.;;. r.^.-pli' b7 Ki'l*& 
that IAS ic *nm(|»4 ir. »«£efBtljii rer.c-,r<5L, th« gp«l c : fb}«fa i.i tha 
4tuto '•? >.!«.;:.--i,vod coi^pct.'.n^ t-.^cijdq^ tdiil? S3S i a tn^fcged ijj . : ^ i i ' : r i r i ^ 
dctelopei*'".:., tba c*^- °-^ ihici. i r to rrAc.ueo u>id. ua« Poni-vtt*Ti>. 
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6 3 ^ 

•"*« uiiii'i.-onasa bafriwaa tJ»B« ;*ic«lnles i in fsrobrfjjj bas t . 

.. dab tt&li** 2 i a jp?«a18ffT d e t a i l fcaq o t . j c t l v e cf tlw 3WTrd^«h«oi**i 
l*,T,vrat«wy. 

. 

.' l . * c ^ — . 

MH iu i iijsijpitiS ivt«rt*8t»d In : j S * ^ i stoi tee 
jjfoM«*a ,.i.:: •''. urls« in .if.-.' ofcerilixatijii «£ J»9W .acuirioufrnie itstd 
oj- tV i-.j B.-j.-^pn^nt. U2 )>«• ttwa iVv rftitrifftW i*« j.i.i.nrit'icB ta 
- /••:. a t r.evrlopu.'r.t _-.u ftoaa net , c t z'.na t-. Lavu £too»4 yjjtLjajjtlaa 
nX otobicia^ vih^cr. oanj>oa";:U la ta s. #orkifltJ ao*»v:tw. 

2 . - T r4 f^» . 

At «U*r oo*.* 3C3 of tho a*arf i 6 oh ' » & « * & & . 
r c U t i r . j a'jtsjeriic «pj.c>lr.tn»«j$ wliiob :critr!lsst«s so t*j» .deteijwtaly 
c r l t i o a i t r t inir .^ • " s»w e pl»sow»l . - • .."^ ' 

-i*9 US - -jilojG i. bi i*l! i-'-rrjnsoaU e tcf f mil 1 * r i s i n g • 
•">.' . . . . . ' , -outijshSwtlcn t-> tWi -;r:lj:ir.£ t f nes" £*rcons in; the 

coKpuUn f i e ld . ' , ' ; 
, • : . • 

Jtt'.'HV viijfc'iU.tj- of ti»« pnk I« cdaeii'sred ttporVurt 
ana ante* fcite^tier ia yivsp t o tcc-vr..-- Art.w-kbs and <?o*j>I«ta Iwiehr.-'...A 
yej-rr ts . T>*aS fee cirM-Lu*-.*. ;iart.-»^hcu* the uouatry t e &U iuKvr>t.;tei 

' --eT:-.„ Ao ..-v» kWt sl- ifct f"" -J* •jlfjT.U'iuil Sr vaciaasifloA t s suUn 
f he *'a-... 

• - , 

1, • _ - i vlyiis l i t t l e wpor*ine on the ^ c i i s l a b l a s s e t s 
...or ,-i.v ••gtj.-u'.v.-. !»« rrlni--* i-: Conation on Such kuu bo«o cnsllM^Ic 

i t j i E . Tii*/ iifcve i v i t t s i . i w t r . /C1UAJ»1? reports "to withRtr t ic svet:^.-. 
fc: . . . i -.oo oX'rfff-Nwtf'' •'" .- . ' .A'^as/*; nclj. a^ b. repor t jjjtviinjt fa • 

. •goi'C.-cJ. dcerr.v ' .>!i bi tfn- u- sjschiro, 
• -

.. - , . . ; : , , „ ' .v,,., 

MTi i.j holding ** 'U.i Qrlglriul.coi.i^tcv n«oijrt4«!tioi;3 
tfit *po«U tad je.'-t'orijn^*, VIC'L'.I V&fj ''-•.•'' tL^se t>Bl««tiV»i nui't >:v-•r-tiiallv 
'- .ot «hoiji t> I c ,«*.>'»& tt'» |»»i >. co t ro l ariilica*—o.ii, 

Xho U9 ". i l i v s V.'u * •'+, U Bjira j ^ o r W . to o l U i a 
»:•>• tyj« <.r -..- v—-''-"^ M P C ' - I L : > ' . Per &•&» i a j c r I r . U r e t i 
fhioh ia 1J. MttiMRMifiWl oj-.-u'-itloi., 6 a \ l t r c aijih i;jcet:,. at-d net 

ary a t i l * . 
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5« j-i -'.iVhai-jit.r 

The Fnijetrt R-'.rl-fir.u I ..„•• pa r.:.ieu gres.t : ' lo;d-
k i l i t j in c twrmgtAg i*svtro], ••q.iuanooi aj*u tobl ••>•»rctieiu. JS M9 
ba . ' .v.. ' r?cc-3ce.rv in tfae SV. 

T:.o IAS la .\>llc...l..w ' I ODpoaiVba ap{P6«fife i.rui r U 
^lan • v.'...:LnUE pen.tr*! ooalfcrol i^ci redatiga u. fw >oeaMX3f< 

«rr la fbllowias J . •• is -—.i-.\-..J. claovrbaia ; . 
ca *'l»t ^anolc T _ '.. • Ugm cc v ' s&ibilitij lc BMtpon*jStt« 
' sign - - . - •" thSjta •""•oi. to r«dav at ' fciliWry •I*Cffcrt»M 
sja to i . 

• Tho Xa£ La :.V'_ing aoij 1 . ei ' B*M iJL••. n. ir.n-.l 
ayr tac t : • ,• itlr^ '„.:>• \-,••<-:. -'._. LnaoccaaialA. ': at Kt t i o 
.•an t i . - B l r . p l t ^ l a j hhaj p o x r u^u lift* ar ivi . prvblaala i&ieb _''..;c-
i:. c. I«ag»r -^e..i:«j, -:\. Ii.s St̂ pAoiis btfirilj . -t>rt ^o.lier~d a l a t t r i p a l 
r.enu3v»ti,0A3 x'or macfc-.-.1 ~. tvppaort, uai a F« la rcjMMB to -ioub:. ti*.t 
t'.;---ir oirccaiw oan t* wta . ' id to »p< .••t'.c.cJL p*wHaĵ <ig ai-tfooct bagl&Ai&g 

DOH oii-.-t't feaaarah* 

/ • -• — >, ••.~X-'j • 

• WT. acuiu eauofeiar i-̂ Ji -« . i ia \ io oporatioa *.s A r.iiuJ- ' 
B\JC haoapla&X* ov (i fe th'.« prototype «"vJ; ..'•jut rm:"lft t i n T ^ wejld 
cc'.-.j'jjr £u;4 oprrptlos as exi> l.W.x aff3 :•-~j J'orV.iust*. 

la eor.uefctiti. wi'. i t s eonpjajfcor met »IY Ja ckive'siag 
' 3 C ' '.. .','--.• >X" i t J li'oCIV.J' J"j . Tf. i ' . -V *-.** d-'fair...--J..-! 

•bisli lts*a uaaful. «pp^l«4tiai V •>'•).'.- crtaput*** i jd out&ld tba .-.cx-
pxitw M-lci. '-;.-„. ' i .^lui^ *...;-.., L "oey, [lUlai trar.-,f:•- U.- , pa>S &fa 
v u ; : , '.--i'. "_i'i - . , t , aad iri Oodpatatjoq with ^ l v a n i a t<iiiG •..";: ca 

T\- j.*J iw . on ..-.a.'.i..'-l« so • >tt0pts atid ooia-
proa^?>ia t<•'•":. an»l ;>orrc." .1 L,- IVj lo t- * ' . ;»t.-vi fcv*Iojr-
:.ic:.ts. IncIxJlEj; I . J . \t: i .<..«' .-»*. t'.l'a I• . • ':" LJ.-r.;.--, -f £|B V.au. 
"' • MAua.1 tcllrtjVi '.;-ir l \ - ". ttl (. (ir I '. "Viinctd r;cvaip^:„'.L 
ttarta Uuua ' r . . 

"ft fiVtTaTiTfff j j J . - ? ^ 1 ^ -«, £ •»? c--v ~:'-^ 

NrtV * ^- t : . . i c ' . ^ . t ^ ••?«'. "-•- '-5"1-! 
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• • . 

» • % « & » iM> 

salt'ic-'sat'ioui c^aj»its.tfis» «zi tpjiarw>tl/; list.; not &tv;.i swftenjs.crn-
*S5*r*tloii La the i r oor/trol iajtffc'^'jfjferi i t UK *o >si^»i(tl tfc&t can-
•-r-cl upliotktioBii.Jffe. 'tfii^mv t>ti'"^K'<»ji' t t e c r e d i t engiifedring w-d 
i»c*--Ur.v valv* ^r4 -LITAI iOR-vtitof^Ji* •ath.'.asiAic&l awl •qi^nfflLli^'^rlc.s; 
• i l l be </r>tai»*c a«~» J&'-aWtftt'r? /^St tfcTdffoAi 

" ' . , < • • • 

'..iicv-.'t. tna ly iar »hiob +r. «y^oi(3r''o£',«&n)r poealM? si/relfcilcn jirotl<-«> 
<iad thd u^uipa*** rqj» tf.ich' i+, .?l^."Uxv 40 m.«t rrffjuiusc* <• control, .' 
• p p l l c a U H * . 

** ' 
. . . , • • „ , ' 

Oarnrefctrj- :c?-uii* « I u i t -..v:«i»i'>-.»l'V;m. iiiico -it aypdara l i ^ « i y • 
t t r t th i i i - ir.'V'rai't % «ii..,;j»..ieftX,i.'..udi€j. ,/HJ. cw«thv<*ew tiwiir l a -

• t e r c e t ju. •63WJMK>,' l t s l « Mjtftjy thtV ti-ji:- dwvelflpwnfc pro^ro* vLU. 
»>»£•: with tbl« I".rri O«^4MWS". Thai'r r>rO{jr..j tloda fict, i,Ji»rji"oJ^ ; 
j rcvia»-<-cr.tir.\J.t7 AfNiJrI l l . bo *«M atiict id ca-r 14 progress in «cto». r 

• . - , > ' • ' . , . 

:• Bsaaft . 
" \ • ' 

- . - ' • ' • . • 

UZ7 bellti»v»..'sh*t MM ?evelcpa«:t of d i ^ t . , 1 »^ulp-
e tn t j.or ad l i t a ry control 1*Jjtpar* trX in '*>srvaoJ ier. -.vtvii wthti a±13.-U»ry 
I ' c . J i ' * r.o.i 4n taofcrete. 

lAc, beir-e pjriwitrlly laicrestcfJ JV. s e ion i i j i c e j j f l l*:**. . 
•K^i^: 3 wi"! Q u i e t l y tfcfcc & BOX* leii-.axl^ col r s r . 

At KTi' t>.« ^Tiifbtet prcHea to finite! c'^.put«i»-l« •• . 
t t l J v*« t< bo t l i t t c£.roOJ.fclii:ty. ^*p.$aJt£t electronic .•:•-'•} l r » j , the 
IttlJLC in*- tha I£i>Q«3puier> fto* axis t «r.il shr* tueh peer r e l i a b i l i t y ' • -;'. 
tha t tr.ijy oaftt 6. doutt i> the *<»i of -di^iu^. ctt^iitiirs: i a o c t r o i &;;-
plinatici.*,.. ./; fc«i tfeiit the Wkjiprrprcbl»H i e , ^JtrrefcrCj to b t i i u 
O'-V.ĵ .wcr.t t.iri co-.oloj-.."c-i- I t tfii froutCL»floc«rtijjS w.^ iniiiittrwJiMSO pa-o- _ 
sedvTc; th.ii « i l i ^»r:ir'.t hi£i: .r.'»ij.t;.U',.- tM

J. r^p i i i ^ r v i c i - ^ . 

13 pirrtipe jvs.ti^l<id i s i r iac^ptifn the r e l i a b l l l t j l^gjrjjfjyw utui cut. 
oonxtr.%'* to i'yllicv t$i rofiti. cf c-Lhar 5S-i,!.ii-^ »ii :'.r. ,;'.j Baltljflw. 

kQ^p0r^lficza ccvW-'T ^ e a u to be cf $rf)a$rb i:.-
poVfaiics be»u-.j-o MrJ c - r c l u»i i l«ul*tlon ; - • ( . ' . . • • to rv 

ul ' . ' . ' . ' '; i^b- : •••0. Sr -OVI.ILZ co^i't..n-j t>> f i t i a j cr; the itSftt 
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ILZ " sing jfrias.rj.ly ' i ... i c a i ' d \:. icl*at4Ti«j ofitft* 

p- T,„'.icas ? a rc l* te JineA) -peiu r* . ut« t< ths pr«fcXwa b£ J:<;vt-
'.-. tpO% t^uijaStiii* tiiui v'^uiind r « t l c of cerq-- ting epsed i» jranu.1 .j-ofcl'-a 
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