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1a& ~1 ..-.. of fao•tall• \~aaioa. 

Ia otlMr w~, b7 ..... ot ., ~1 .. ,. • ........ 1a 

written.. priatoc1 or pic~re tol"'l. ia v...aal'""• .... r tM Ill ..... 

~aa• .u .... u iA\w'np\ tM \r....teaioa 1A a.a irr.plar • 

tn.~I.M ., t.M v...~-·-
10 D7 ~~riaM ,.r .... u.ttl.W:\,. lt M\ 111•1 M t .. •••l~t. • 

• ,. lpMitie&lly. '" 11 .. d.J-d el .. t....u.a - fl""l .. 

a taMi.alle t.r....taat.ea .,.w. U.•t~ a t.ra-'\\be-... ,....t ... 

wi.\Ja & Ml•w• ltl'i ... drat\. fM -.a&• '- M VMT ....... I Ill 

.................... , ..-1 ... ,, .......... w ....... , 

11 .......... ~ .trwit •l .. ·1--~, lMt ........... , .. ,.,.,. 

-n .. ,.., .. ,-.. •1-.. -.t-... w. w••u ...... ••• rUaJar 

10 ..-1• A tlraB'•w.r I.e ...... _,_ .. I .... fill ... 11531 .... 
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'IPrtAp elftlll&.. A ...... _. '- •• IF 11181• ... .... .. I 1111 • 

.................. ta .. ,..,"" ............... , ... .. 

• • .... WI ... •"-At.. 4 I Elf ... ., ... ti t• • I h .. Ill I 0 

-•• ._....._..._ ta _,._ .,, • .,;I We 11 I I IW1ll ........ 

•u r '- •m• • 11 fill ..... , •• , .. tan *Uit .. IIJ tla I flS • 
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ftrie:a wblee"Hr tiM ou.t.put. volt&•tt• of \.Mae bra.nohea o£ thia 

••oond. brl.~• oir.u~ M.re not aubata.nti&lli' equal. A l1 .. ht-

ie looa1.e4i eo u t.o r•c•ivli and r•oord t.n• nr1at1ona in the 

•t \be or~~DMl .... ~ ••• 

ror a. furtl.er c.leaori~tio~ o! .. , 1nvent1o- rot•rence 

. 
eDd wheruot Lab uo~•l tu~L~o~ vf ~ 4ll~OLticn will ~~ speoifi-

oallj )Nti.ut..O. OU.\. &nd Uaimed. 

Ia the drawin.e. 11&ur•• 1 an4 2 are oireuit din&ra.. 

With ~ ~A U bloob and ded~tAd 1t1.th appropriate l&bf.ll•• 

Ia ~:t. eMo41.-.nt ot SA¥ lnftlltioo 1 .teote4 troll 

~ .. Vie la.p 1 Wh!.ob 1erve1 &I a IOW"Oe ot lia;ht. the 1 !&ht 

t--.. ..tl ... oa a 8Mt •t ~eper, -.o r•fl•ri the ll&h\ tall1J:l& 

II nab u a rna. \o ul• the 

up.. i.e .... ~ Ia ei\her •.-.n\. U.. .-.neo'tH or 

tnn a'._....._ fllll&", an.C la MOOr._ .. wU:I' ..,_ 11Jllw ... 

...... ....-... fll tM ....... .fa.Ua - a 1lp"to •••tUft Mll 

t. .... M • ,._-. e&.Mtrle ...u.. O.U • 11 .....W u f&l'\ 

• el • •llllt,.. el.rwi~ 112 Nll7 hdt-.-.4 Q 'l-* I etaM 

.., ..u.- • .,.. ., alU)ha oind' •7 '- ..P.,... 
A I 1111 •ulilc .... e ,._ • IIOJat 11w• flit 

I#Jbl •••t 'f • 1 .. ' .... • '-••••••• ..- • ,,, • fll • 
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MY1a& rela\1ft17 llpt _. -.rtt ,.n1 .... neh aa a wi\1-c. 

prin._, d.rawiJI& or raa ... arraac•-' ot ••· 

lelat1-n •UoD. h ,-.n .. d ".._ 1.., 1 _. ...... 

I uct be•weeu lUf I aad oou.V.l I N tM.t ~ Mea ..._,._. 

~ e&oll ot ..t• l~~~~pa tall• •poa AIM ..... 'Uie •••-c• ... 
tM ooatrel, r..,..,t1'"17• la a .._r wll·bewa 1a tiM an 

et ta .. t~l• ~••loa. 

!M Mt.a of lipt 'fV"ie4 ltJ ~rel •1.._\ a te.lle 

• a aeeoH l1pt-NDa1t1w oell ....... •• part •I aa ... 

pllfJi..al oirwtt 14eautla4 ~ _.. pMI"&l ret••••• ....,....._. 10. 

1M ...,..-. et tiM Ulplilflw& ob·•t•• I aM 10 an 

Hl .... 4. ~ .. , ... o1reu1~ !:avllll a tia&••l or ..... .._.... 11 

...... ._d ~ tM 'M..uala ef a .,_,.. eleevle t..., 1., ..._ 

p11f7111& eire.lu I ... 10 M'ft N ii~Mlr .. _,.. a ,.u.Muc 

tirH' .. ~ et .... ._, pelart.'r' a4 are -•••'W • ....._ 
...u ...a .,.aiM pe'hii'Uala are .. -..11-....,.... 1 ... ll 

~ *- alpala \~\tied....,. ..... \n1 ot ••••c• I_. 

Hlltrel I. Lup 1' 1• -.1\iaH lfr a lH&l -........, 11.....,... 

\7' adJu'"l• I"Hl.Wr 1&. 

I.- 1 f ••••W&wa tM liP' fna t..., 14 1a4le a 

Nul ti.I'MW4 .,_ a t~ttr• 11&"-.-.tU.- Mll 11 ,_,..... ...,. 

or a eti'Mlt t.Daldillc .. Ulpllfter lt •• " llilltd."-r 10 .... 

MJ'111Mla ot a wire tra:uC.aaloa .,...._ 

... , ~ 1H&\1oa er plaN a\ atota ...,_ ..... ,. 1• '-

M reeeiwd., ~" 1a pro'f16M a ..... 1Yia& ••£Iller., ...au 

ut--. II., u a'bowa, er tlhe oppMl'\e "-1"111•1• of ~ WII.N 

V&uld.niea .,..ta.. A neelftr II with aa uplit1or -. 1u 

., """" ........ e4 \e a lup 16 *loll 1.a ... r&f.aM ~7 a 1.-1 

kt'H17 II. Leu It aoa1•tnW. tao 1~ tna 1 ... II .... 
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li&ht-aena1t1•• oell ~ toraini part ot a oirou1t inoludiD& a 

third aaplitier 27. 

AD eleotrlo laap 28 em ta li,ht whiob 18 b...- b7 

lena 29 onto a aorec or control eleaeut 30 which ia a d\.lplioate 

gs ot control a. R.latiTe aoTement 1a prorlded be'hreen laap 28 

and duplicate O\Jntrol 10 ao that exact aynohronisa 1a •1nta1u4l 

between the IO&IU11~ ot control• 8 aad so. !he Upt troa .auroe 

28, retleoted or tran.-itted by duplioat• oontrol ~. 11 ~••4 

to l1,ht-aenait1Te oell ~l toraini a part of a oirouit which 

100 alao 1nolu4•• au a.plitier S2. the out~ut oirou1ta 13 and S4 

or e.apl1t1er o1rcu1 t.. " and IZ are OODDact.ed aa araa er 'branohea 

or a aeoond balanoed bri"-'• oiroui t haYiq a cua,onal or oro••-

wire 35 whioh conneota to the ter.in&la ot a third outpu' eleotrio 

laap SS en•r&i&ed by local batter7 IT uader tA. oontrol ot ad-

10~ ju•ta'ble redator se. !'he li~t ou\put ot lup se 11 ooll .. w4 

by lttna SV &Dd ralla 1D a beaa oa reeorder o60 wbiob •7 be aJa7 

li&ht-•euitiTa deTiM auoh •• a pboto,raphlo plaw or f'ila. 

RelatiTe •T~t 11 •intained betwe.n la11p II &JMl reoorder 40 

in exact IJDOhroni .. with the relat1Te 110....at be'-• 1-.p 1 

110 and ... a,. a ao that recorder .f.O reproctuaea 14eot.1aall7 ~ 

!he operatioa ot ...., HY1oe 1a a.a tell ... r ••-a• I 

ia aoamted bJ the beaa or Upt troa la.p 1 and pro&a .. a ftrlaUeu 

in thla beu de~DdiDI upen wlwther er JaCt t.he ?Onioa .r \be 
• 

115 .. ••&~• 11h1oa 1atero.pta tbe beaa 1a blaok or ft!M. TlleM 

ftrtat1ou are tranaal tMd -.., .. 11 f. aacl uplit1H. :lJl oli'Mll" 1. 

Oo••rol 8 Y&riea \be MAll or li11lt t:roa aovee I ... att-n. 

oell t aa4 •1rou1t 10 1.a tiM .... •1· liMe ~e out.put 1"81'-&" 

ot einu1 ta • allC1 10 are balaaee4 aaaiu't ... nlwr there 11 -

110 ~· 1a '\he ou'f•t ot l .. p 1.& ual"• tMn 1a a attw••• he

tweea tbeH CN"P"' 'ftlt&&•• la tt.e ara or 'WaaR elreu.l"te 11 ... 

t! 
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12. In other word•• or the tour poaaible condition• of .... &,e 

S and oontro1 8, two conditione cauae a T&riation in the output 

or la~ 14 and two oonditiona cauae no Y&riation 4D the output 

126 or laap 14. The oondi tiona whioh cauae a nriation are when 

the apot or mea•-.• S on whioh the beaa ot li,ht fall• ia black 

or white and the ai.ultaneoualy expoaed apot ot control 8 ia 

the reTerae. The oond.itiona llhioh cau•• no Tariatior1 are when 

the at.ultaneou1l7 expoaed apota or .. •••g• Sand control 8 are 

110 or the ..... hue. !be ~riationl in the intenaity of the light 

ea1 tted b7 la~ 14: oauae pulaea or oacillationa in the circuit 

GOntainilll aaplitier 19 and tranaai tter ZO. !he .. pula•• or 

oaoillationa are aent to reoeiT8r 25, where they cause oorrea-.. 
pending w.riat1ona in the light eaitted by output b .. p 24: and, 

111 theretore, in the output ot the oirouit containing the third 

aaplitier 2'7. Siall taneoualy with the aoannin' ot control 8, 

duplieate control 30 oauaea Tariationa ot the be&a ot light 

troa aouroe 18, whioh T&riationa actuate oell Sl and appear in 

the output circuit 54 ot the oirouit oontainin& the tourth 

1-60 &JII)litier IZ. La.p 88 11 110\lllted aorol8 the output circui ta 

IS and 14 or the circuita eontainin& third a.plitier 4T and 

fourth a.plitier S2 reapeot1Tely. Beoauae the TOlta,ea ot 

outpu\ oirouita Sl and 34 are equal and oppoaed, the light 

eaitted 'b1 luap 18 only n.riea when two ot the tour pouible 

14.1 oou41t1oo. exia\. that 1a to aay, when there 1a preaent in 

output eirouit IS a pula• oorre1poncli~ to either a blaok or a 

white 1pot ia the ori&iul -••&£• S and there 11 eiaal tan.oullr 

pre ... '\ in ou~put o1reuit 14 a pul•• oerreapondia& to a 1pot of 

the eppoli\e aue in tlle cluplioate eOJttrol 30. a ..ar1at1on in the 

110 li&bt output et lup II oeew-a. CoaTer1el7 wbell the aiaul taneoua 

1ilpul .. 1 pre.-'\ 1sl '\ale OU."P'&' e1rou1 \1 Sl e.4 14 oerrHpoa4 te 

apeu •t lib ll ... iD _ .. ,. I aad &tuplioaw ••trel 10. 110 

I[ 
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T&ri& tion happe111 in the output of output laap 38. Thete 

T&rla.tiona or the output or ~ l1£ht troa laap H aell the 

111 the pbtw,raph1o el ... nt .-J. apot bJ 1pot •• the el ... nt 1• 

eoanned, and thua reproduoe the ori&inal .. aaa&e s. 

I ; 
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We cSo uot intend to be liai t.d aa•e aa the aoope ot 

the att.aohei olaiaa aay require. 

•• olaia& 

1. kean1 tor aeoretli tranaai~~~n& piotorial information, 

aaid MIUll aoapridn&, a ao&1lllel' arra.D£ecl to aoan and reproliuoe 

a pictorial ..... b. •• a aMriea ot eleotrio i~ulaea ot varying 

intenaity, a aoreen ba•in• T&ryini portion•. a aeoond aoa~~•r 

arra~ed to aoen and re_t~roduoe the T&riationa or .aid aoree::~ a1 

a aeoond 1 ·riea of elootrio iapula•• ot vary1Jli J.ntenaity, an 

electric li~t oonneoted aoroa• the output oirouita ot 1&14 

IO&nnera 10 that ita output •ariea in intenaity when the potentiala 

aoroaa .aid output oirouita are not equal, a photo-eleotrio 

10 oell JIOWI.ted ao •• to ftr,r in reaponae to the output ot aaid 

li1h'i1 & truaitwr ltO&eoted to eldt li,D&ll in &O'OOrd&no• 

with 'he Y&riatioaa or 1aid photo-eleotrio oell, a reoeiYer 

arraqecl 'o reee1•• the aia.D&h ea1 tted by Mid t.ranlllli tter an4 

badJ&& aa "'put poteaa'iial ftl'JiJli in aooord&noe with aaid dpl&la, 

11 a • .-act ",.._ duplioatiD& eaid tir•t .. ntiouc! eoreen, a 

...... reoel YeP hadnc an eutput pote~a'iial 'ftl')'!JI& Wlder the oOAtrol 

ot e&id eeo.D4 aore .. , &DOther eleetrio light ooaneoted aaroaa 

ta. outt-" eirouite ot .. 14 reoei••r• ao ~t ita output T&riet 

in 1nteu1'\y ..._ tiM potettUab aoro•• 8&14 output oirouita are 

10 aot ..-1, NMI • lip._eentl'\i'ft el~t •uate4 eo u to be 

e--.mecl &M M J'eMr4 tM ft.riaticme 1a iateei\7 of •1• 

ether li&)l\ __. to til•r87 rMelTe the ... ~ •• 

1. ..... ter 1Mrnl7 tr&Uid \ti~a& p1oter1al btorM.U•, 

..U --.. .....,.1.~. a • ..._.,. •rN~~&e41 w eo&D aacl ,..,,.... .. 

• t~.......a. ....... u a .. n .. •t el .. vl• illpW.N• et ..aJ"'71a& 

la"'-attr. • ••,... •nJIC •I'Jbc per\leae, a ...... •oaaaer 

5 ......... • ... _. ...,,. .... tM 'flllriaUoae et MiC .. ,..... 

/l 
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an eleutrio li,ht OODDeate4 aoroea lbe outpu~ eirouita ot 8&1• 
aoan.nara ao that. ita output n.riea in int.nai ty wbeu the po-

tentlala aaroaa aaid output cirauita are not equal, a photo-

10 electric oell 110unted eo u to Tar J in reapon.te to tb8 outpu\ 

or aaid li~t. a tran&Jdtter oon:neotet. to emit ai~b in aooerd-

anoe •1 th the n.rb.t1ona or aaid ,..hoto-eleotrio cell. a reodinr 

a aecond electric li~t OOlllleoted to •id reoeinr 10 that it. 

l& out;ut T&riea in int.naity in ~coorQ&noe with the ai~l• re-

the output potential Y&rJ1Di in aooordanoe with aald •i&P&la, 

a aeooni aoreen ~~lioati~ aa1d tir1t .. nt~oned soreeu, a 

10 ••oond reoeiYer havi~ an outl.JUt potential varJ1D& wuler the 

oontrol of aaid aeoond soreen. a third eleotrio ll&bt ~ 

aoroaa the output oirouita or aaid reoe1Ter• eo tbat it• outpu\ 

IS reoord the •riatiou in intenai \f ot at.id third 11pt aDd to 

• 

thereb:t reoeiTe the ••N&•• 

••• mioatin& ........ 1Jl p1oture41 fora 1D wllilh til•" la JI'O

Tl•.t. a tin' •leotrie o1nu1\ ............... u te ...,, a 

tiJ'H\ eunat wl~• wki* ...n .. 1a ....,.... • tM ...n.n1 ... 

1a 11ab' v.u....lH1u eta....._ 911•1.a tll.e - .... la, a 

eoa\nl •1-t MYilll pertieu et •FJ:lallipt .......,.~ 

..t.t. a 4lren ew....n wl-... 1111d• YVt• !a ,...,..... • tM 
ftriat!- 1a licJr' VIE ll'llallea et Hi. eoa'nl .3.--t.. • 

10 ""-1"'- __ ._. _..r _.... Ma\ftl ot ..t• ..,._.,.._ • 

I~ -
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that the trauai t ter onlr eai ts a dpal wheft \U ou•t 

YOltac• ot eu or aaicl oireuitt tittora troa that ot tiM ..-... 

a reoe1 wr tuaed. to reapoad \o • icnala ..S. tto4 'tt7 aa1• "'-

a! tter an4 to pro\'1de t.a. ovt~ nryiq With aaid lipala. • 

11 ..-ozwi oontrel el...nt aubatantiall:r 1dent1oal w tb.• tiret 

..ati0De4 oontrol ol ... ct~ a third oleotr1e a1reu1t ooaatructed 

ao 1111 to oait a direct t.urront YOlta&• whioh Y&riee ia ....,. ... 

to the n.r1atiou in li&ht tn.laaiatin ot .aid aoooad CMIS\1"01 

ol~t, a Upt ..S. ttor Mucted w.der tM ooatrol et Micl 

10 r .. •1••r u.4 ot 1o.i.t tb1nl oleotria oi.reul\ ~ &J'I'U&M oo 

output ot adtl r ... i'Nr clitf'ora troa that ot aa14 th1r4 ell"'W.\. 

II -N&&•• 

/2 
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"- Ia a Herd ••-·atoatlon .,.t. '' --.u et taoalaile 

tnuldea1n, a ltal .... d bride• eireu1 t baYiD& an oat put e1e.eD\ 

aupplJill& aa out"" "fti"JiJIC 1a reepoue to the ou.\put or an 

u.pl11';y1JIC o1rou1 t ~trolled 'by the ••••'e to be aent and to 

~ output et a ae~4 a.pl1trta& e1rou1t OGatrolle4 b7 a 

aoH•, tlae wt.pl.lta ot •&1• aaplit,U, o1rou1te heiDI b&l&IIIHC! 

aaai.ut eaoh otber ao that there 1• llO output rroa aald. br14p 

o1rou1 t ex.oept when there ia a cSittereno• betwaen the output• 

ot 1&14 upl1tf1D& a1rGU1 ta, a tru-.1 tter ha•i.Js& an output 

10 el .. n\ wpplJ1n& an output 'ft.r)'iJII 1n reaponae to the output 

t~ aa14 bride• olrouit, a aeoond balanced bride• circuit 

banq aa output el ... nt euppl~ an output ftl"Jinc in reapoue 

to tU output ot a third aapl1ty1n£ oirou1 t oontrolled \y a 

recei wr GOD trolled ba turu b7 the receipt ot tl\e output troa 

115 ea1d tranditter aDd to the output at a fourth aapl1triD& 

ciraui t ooatrolled by a dupliMta ot aaid aorean, the outputa 

or aaicl third and tourtb aaplityi.Ja& oiroui ta, bein& balanaecl 

&&aiut eaoh other ao that there b no output troa aaid aeoond 

bri4&e oircuit except when there 11 a d1tter.noe between the 

output. ot aald third &Bd fourth aaplitjing oircuita, and a 

reoorcler naponai-.. to the output ot aa1d aeoond bride• oirouit 

to turniah .. taoliail• or l&ld ••~&&•· 
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I. A .,.., .. tor ...... , M-..a1oa\1oa 11011pridDL a ..-ree 

ari"UUM to ..S. t a 'beul ot 11pt, a •••ace lee&tft eo •• '

TarJ Mid beaa ot li&ht tro• aaid aouru, & 11pt-e ... 1'1~ 

oell arruced to reoe1Te aaicl 'beaa ot lipt hoa aa.1cl aourM 

aa •r1ed by aa1d ••nc•, u upl1t71a& e1rou1t 1aolu41Ja& 

... id oell, a aeOOD4l aouroe arran&•d to eat t a bea ot U.p't, 

a aoreen looated 10 aa to T&ry aald bMa or 11pt troa Mid 

aeooD4 aouroe, a aeoond l1'h'·•4Hl81tlw oell arn.D&ecl to re

oeiv• aaid beam ot li&ht tro ea1d aeoond aouroe aa T&ried b,r 

10 aaid aoreen. a aeooDd aaplltyia& oii'O\li t 1nol\ld1JI& aaicl HOOd 

oell, a lup ootmeated aoroaa the outputa ot aa14 aapl1ty1ac 

o1reu1 ta ao that the u,ht eJd. tted thereby nr1•• when there 

ia a cUttereno• between 'the outputa or ••14 a.l1ty1uc oirouita, 

a third. li&}lt-aeaiti'ft oell &rr&~~&ed to reoe1w 11pt troa 

16 aaid la.p and t 1 oaun nriationa in o011aoMAGe with the ft.J"ia.tiona 

in eaid li,bt, a tran..ttter connected in oiroult under the 

control ot aaid third oell ao aa to nry ita tnmell1.11iOA 1a 

ooneoDAnoe w1 th the 'ftriationa etteoted by said third oell, a 

reoei'Yer 1D oo..unioation with aa1d tranaaitter, a aeooad laap 

ZO oonnaoted to nry in oouo:aanoe witr. the 'ftriationa in ou~ 

ot ••id reoei'Yer, a fourth 11,ht-aeuait1Te oell arran&•d te 

reoe1Ye li1ht t'rtla aaid aeoond la~~p. a third a.plltytac olrouit 

1Doluc11Dt; aaid fourth oell, a third aouroe arr&n&ed to 8111~ 

a beaa or 111ht, a chtplioate aoreen looated ao •• to ney ••1• 

25 beaa ot liGht troa a&id third aouroe aa ftried bJ aa.icl dupl1•• te 

aoreed, a. tourth aaplityi~ cirouit 1nolud1D& aaid tourth oell, 

a t.~ird lamp connected aoro .. the out~'Utl ot aaid t 1ird aa4 

tourth amplit)~ft& oirouit. ao that the li&ht e.itted thereby 

'ftrie• when there 11 a difference between ~· out.,uta of aa14 

third and t'ourtb asrlifyin& o1rcu1t•, and a li,ht-•eatitiTe 

de·dce ar~ec1 to reoei" li1ht troa aa14 third laap and to 

reoord the T&riat1ona or aaid li&ht in the tona ot the or1,1Dal 


