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PETITION 

'j:O TilE CGMl-ilSSIO!rER OF ~A.TJ!.::NTS: 

Your petitioner...__, _Bll1aa.r ... frJ.ad:IINl. gd il.. 0..~~-M--
citir;ella- of the United States re(\iding at Mia MUe ld....AA.clfl..jh_t.o.B~~-
in the aau D: D1da__Qsaln8J.A..i,T:r~·nd. eA:d:cnrf !W;J' .. ,.w~ ....... Dk..l • .t 

.and whoa& post-office addres!; li -··-~ lfuhfprton.~A .. J2.~Aml~lh~ U.ltoa Oovt 
-~Jank, .. ,l• .tler.aey ••. rup.-~~1:Dl3.-=.,--J,:rH,Y_ that Letters Patent TIIEIY be 
grnnted t:'l ··-··· .tJ:wn. -~--.--.,~\olthl'lllt pr.;rmen1: of fe6, purP-wmt .to thr: prov15lono 
ot tr.e .Ac:t. of Um·r:h 3, 1683, c. 14.3i U. S. StatllteB 1 XX11 1 P• 625, i!b H.Dlt!nriea. 
·t...y the Aet of ~ril 30 1 1928 1 for the improvement in_ _ __ ...... 

· J~¥rt• . ..tar: BnobhlrWI. Pu&Wl•. ·-~~------------~·· 
set forth in the nnnexed Specification. 

And----~- hAreby irrevocably give_ control of~ c..~·~Jl.i!"'ation. 
1~·,. Letters Patent \o the SecretAry of WRr, and enpoint __ 't11lliam D. Hrul. · 
•.lh(J~e post-office tu\d:ress is care of the Chief Signal Officer, Muni tion.s 
1i11ilding, ~ashingt.on, D. C. 1 attorney with full power of su~tJti. tution and 
r~vncation to -proser.nte thiR application, to make til terat1ons _utJ. amendmer&tu 
\.!ta.l·e1n. to stgn _._ ... thti,r._ M·.me....1.. to the dre.w1ngR 1 to reoet ,.~ the Letters 
J.•E~tent 1 aud to trrnsnct all business in the United States PtnM.t. Office 
·.~nnneetad therew1 th. 

Sir.ned at ---·------- in • ~ e County of . ·-r.a 
·-~hi. &t!"te of -' ·- ··-w~- .. ·~-.~this__ ~ of -----·-~·- --· l~i--~ 

( Si,m bere, -------,-----~~ 
(fir~t name 1n full) 

·:'II ~u.L 1/lWI-i · rr 1.:.w coim !1:ar:: 

ui uhich t.ho tollo\liu~ 1:.\ (;. epeciflc..e.tion: 

'I1 ht~ i noqont1on tle~u:rt bed herein m:lY hi"! mnnnf:1otured .<tiH u~;cn r,;,. Ol' fo~· t"he 

ua 
!io•JP.rn:Jnul. for ~~n·lol'I111fMt~ll 'iHli'!~Mian, wituont the pr1ymP.nt to -r.f a.ny roynlty 

--
1!\pproved for Release by NSA on 09-11-2013 pursuantto E .0. 1352e 

-. 
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!ai• 1nYent1on rela tea to a •:v•t .. tor 1Hrtt'tl)" oOIE1\UJlloat .. 

1a& ~7 .. aaa ot tac11.t1e traatalttion. 

Ia othor word.•# b7 .. aua ot DJ in..,.ntlaD., a ••••s• i:a 

written, 11riatod or ttiotur• lora 1a tra.zsam.lttecl, u.cler the oontrol 

S ot & ao:reen or oamoutlac• •l...,u\. to another 1tt.tioa at 111\!oh. tM 

trauaiaalo:ra 1• reoelw4 and Np:roduo•cl under the ooatrol ot a chlp

U.oate ot a&ld aoreen or oaiiOutliC• •leJUnt. !h••• •ore•u or 

OUIOutle&• •l•u~t.a .lnt•rru.pt the traneudteioD. 1n an 1zoroplar 01" 

hetero,eDeOUa Manner Which ~end~• tnteroeptlo~ ot tba traa.a11a1oa 

10 h,v unauthor1ae4 peraoua d1tt1oul~. lt nat tadee4 1mpOfllbl•• 

...... apeoltto&llr. 1 t !a an objeo._ of ay :I.DYeDtlon 'to pro'ride 

a taoaiJill• trtU:UIIIi1alo11 IJII't.f!l ba.Ttac, a tranard.ttlq ••n• proYld414 

w1 t.h a. balaao•4 br1d&• oiraul t.. !h• ••••'• to 'be tra.neai ttecl oau••• 

WU"1&t.1oa• ill the tlaw or a1eotr1o1t;r 1n one braaoh or tb1• br1dp 

16 oirouit. J.nt arb1trar111 ••1Ctote4 eol'ea or aontro1 •leMli't oau"• 

'ftrlationa iD another- braooh ot ·t.hia-.'bridc• oircuit. ~•• two bnnobea 

are oou.oted tocather 10 t.ha:t •qual &Del oppo•1te poten\lala are eatab• 

11•h•d. aoroaa tho oirout t ot an ele(ftt1,. lap whose output therefore 

url•• 'llhen•••r the '101 t&i•• ot the•• • bru.ohea are not IU'batant1&1l7 

10 equal. A tru1m tt.•:r la .,UDtecl UDdor tbo ooa.trol ot the output troa 

l&ld laap. At the plaae to 11hlch 1t !.a dealrod to 'W&n~~a1 t tho lute111-

leDOa, & reoeptton ••• 11 located. proYicle4 witsb a aeaon4 ba1anoe4 

'brl~• Oii'OUlt. .A. No•!:nr ln oo-=!oatloa with aaic:l traullltt•zt 

oau••• Y&rlatdona ill tts. tlow ot eloo\r1o1t)'iD one bruoh ott~ 

II aeoOACl br14&• o:lrout:t. A du.Pllo&t• of Rt4 •oree~ or ooa.trol •1--.t 

eau••• ftl'1at1cma ln another branch ot Wa ••oon4 bride• oiroul'b. 

!h••• two 'braraoh•• ot thia aeaond bri~e oircult ar• oo:a.neotecl toc•thel' 
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•o that oqual and Ofpoa1te pote~t1als Are •atablished aorosa 

••coud brid6e circuit are r~t •ubatAntiall¥ equal. A l1~ht

aeus1~1~• olem~nt# auoh ao a photo&raphio tilm or tho liko. 

ia looat.•d •o aa to reoeivd and record the Tariatlona in the 

15 outi-'ut o~ aaid. \iUtput el\Jctric la...,._ in tho 1"vr1:1 of a. i"&.cai~r.ilc 

For a. i'urtl ... er C.eacription o! m:t inv•nt1on rof•ronce 

.. 
end wheruo.t' t.ho ll0'¥61 fuul.llros <Jf ~ 1n~t.:t1on will bt· speoifi-

In the drawi~s. Fi&ures l and 2 are oircu1t dia&r~ 

with pnrts si.tOWJl as blo.cka and do:dt;::latcd with appropriate labBllh 

In tha.t, ombodi:mont or ~ btvention attleoted trol!t 

&~n.t;. ot.},•Jrs ;or illustration in the druwln.,.a ani! doaoriptio!i 

15 in ~10 apeoification~ ay device ia ahown a• compr!ain, an 

elootrlo lac~ l wl~ch aorv~• as a aouroe ot lieht. the light 

bei~ oonoontratad by ~eana or la~s 2 upon the mosea&o sheet 3, 

which 1• to be transUti ttod. 'Zhis Meaa•.;e "JJIAY bo in An opaque: 

£orm, auoh aa on A •hoet ct pa~ar. to retleet tho lt&ht tall1~g 

~1oreon, or in a tr~sparftnt fora, ~uch as a film, to allow the 

light to pan tltitrethraue,h. In o1thor event,. the retleoted or 

trana=i tt.erl beaa ot li&llt. v~ried in accoretlnoe 111. th the 'Wb1 to and 

blaok portions or Ulo ~•sace, Call• en a l1cht-•ensitive oell 

•~ auoh ae ~ vhoto-olcotrio cell. C~ll 4 ia connected aa part 

86 ot an ~lif¥1~ oircu1~. &onorally indicatod by block 6 since 

any 'llt-oll .. li.nowu typo or allpl1ty1nt: circuit aay be eYSployed. 

i aeoouc! electric lat'-P G tonas & &eoond SOUI"Ot! ot 

u,ht fomed by .. lena ., into a EH')&Cl dirootod upon a eor••n or· 

oontrol ehoet or ele~nt B, which u.y b& any arb1trarllr ••leated pattem 

.. -il ·---· <I_ 

---
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h&Yiul relat1Yel;y lipt and dark portion•• auoh aa a writiq• 

print. drawl»& or rAndom arrance.Mnt ot data. 

B.elatl'Ye 110tion ie pro'rlded between laai) 1 and M•••c• 
a and be~W$en lamp 6 and control 9 eo that the be~ •-itted 

by each of aaid larapa talla Ui)on ancl acane the •••••&• and 

'!'he beaa ot light Yaried by control ale11ent 8 tall• 

on a ••oond ll&ht-•anaitivo cell connected •• part ot an •~ 

plltying oircu1t 14ont1t1ed by the &•neral rererenoo oha~aoter 10. 

The outputs ot the upl1fy1J31 oircu1ta 5 and 10 aN 

oppoai tel7 connected ae th• &tiNt or branohea 11 ancl 12 ot a 

balanced bridge circuit haTln£ a diagonal or oroea wire 11 

oonneoted to the ter•inala ot a. t-hird electric lup 14 •• .Aa-

glit,r1D& oirouita 5 and 10 ha•• •• their output a puleatin& 

direct current ot oon1tant polarity and are connected ao that 

equal and oppoaite poten~1ala are ••tabl1ahed aoroaa 1-.p 14 

by the •l&nal• tr&nlmittod uDder the oontrol or ••••&• S and 

oontrol 8. Lanp lot ia aenli thed by a looal battery 15 MiUlated 

by .e.djuatabl• redator 16. 

Lena 1'1 oonoeutrat•• th• lipt troa laap 14 into a 
. 

beaa dlreoted upon a third 11&ht-aena1t1Te oell 18 torain1 part 

o£ a o:t.roult inoludiJI& e &lllpl1t:f.er 19. a tran1aitter ao. and 

an output elea.ent. suoh •• an antenna 21. as aholm. or the 

ter.linftll ot & wire tranaaiaaion ayatea. 

At the looa:tion or place at wh1oh the .moaaage ia to 

be reoe1Yed. thore ia !JN'Yided a receiYl~ m~mber, auch aa 

antenna 22. aa ahown. or the oppo•ite t,erainiJ.la ot the wire 

trana•1adon •1•wa• A receiwr 2S with an uplitier haa ita 

., output OODneoted to a la11p 24 wbioh 1• ener111ed by & local 

batter;r 2&. Lena 26 concentrates the 11t,ht t'l'OJI la•p 21 upon 
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10 11&ht-aena1t1'f'e oell ."t/ tora1D& part ot a. oiroutt inoludin& a 

third aapl1tier !7. 

AD eleotrio lup 28 emi ta li1ht whioh 1a boiUMcl. by 

lena 29 onto a aoraen or control ele~nt SO Whioh ia a duplioate 

05 ot oontrol a. Ralat!T• movement ia provided bet.een lamp 28 

and duplicate control 10 10 that •xaot •ynohrontam 1a aintained 

bet.oen tha •oanninc ot oontrola 8 and so. !he light troa •ouroe 

28~ retl•otod or transMitted bJ duplicate oontrol SO~ 18 p&a8ed 

to li&ht-•ensitiva oell 31 torm1n& a part or a oiroult which 

100 alao 1noludet an amplit1•r 52. the output cirouite 33 and s• 
or amplltier olrcuita 27 and 32 are connected •• ar~a or branohea 

ot a aeoond balanoed br1d&• oirouit havin& a diagonal or oross

w1r• !I Whioh oonn•ct1 to the terminal• et a third output eleotr1o 

lamp 58 ener&ised by local battery 17 under th• control or ad-

lOti juatablo reaiator 10. tho l1&ht outvut ot 1.-p 16 ia oolleoted 

by- lent 39 and tall• in &. beaa on recorder 40 Whioh •7 be any 

llght·••nsitive deT1o• auoh ae a photo&raphio plat& or tila. 

Relat1'f'o me'MlHnt ia ~aaint&ined hotwoen lamp 38 and t>eoorder 40 

in exact ay.oohroni•awith the relative .aveaant betWGeu 1-.p.l 

110 and maa•a,e I ao that recorder 40 reproduoaa 1dent1oally t~ 

... ,age ~ aa Y&ried b7 oontrola 8 and so. 

the operation. ot rq devioe 1• &I tollon1 Keaaac• 8 

is aoanned. by the boaa ot 11&fit f'roa lamp 1 t.nd produoo• "ft.riationa 

in thia bea~ d•p•ndin& upon whether or not the portion ot the 
• 

116 uasa,e 1tb1oh lnteroapta the bea 1• black o:r- wbita. 'fh••• 
variation• are transmitted by oell ' and a•plitiod in o1rou1t a. 

Oontrol 8 v.ariea the boam of li&ht troa aouroe f and atteota 

oell 9 and c1rou1t 10 in the aau• ~y. Iince the output volt•l•• 

ot olrouita & and 10 are balanced againat eaoh other thor• 1a no 

120 ohan.-:;e in the output or laap 14 unl••• there 11 a dltter•nce be

tntn tho•• oUtj)Ut ..-olt•,•• in the ana. or bruoh olrouita ll and 

f! -
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12 In other word1 or the tour po••ible onnditiona of ~••••&• 

3 &nd control u ~o aond1t1ona oauae a T&riation in the output 

ot lamp 14 and wo aonditiona oauae no vr.riation Ul 'the ou1iput 

125 ot lamp 1' fhe aondit1ona W1ich oau•• a var1ation ar8 when 

~e s ot or ~~s••~• 3 on whioh the bea• of libh1i all• 1s ~lack 

or white and the •i•ultaneoutly expoaed apot ot o ntrol o ia 

the reverse the oondit1ona ~ioh cauae no variation are when 

the simultaneously expo1e~ apota of naa1abe 3 and oontrol a ~r• 

lSO or the 1ame ~ue •he ~ariationa n tne intensity 01 the light 

emitted by lamp 14 auae ulses or oaoillation• 1n the oircult 

containin£ amplifier 19 and trantm1tter 20 rhete oul••• or 

oaoillatlone are sent to receiTer 2S where tbev cause oorrea

pon41ng .ar1at10nl in the light ••1tted by out u~ lamp 4 and 

lSI therefore in the output ot the circuit con~aining the third 

amplitier 27 Sia1ltaneoualy with the eoannin' o£ con~rol ~ 

duplio&te control 30 cauaea var1ationa or the beam ot light 

from aource 28 w~ioh variation• actuate oell 31 and appear in 

the output cirouit 34 ot the oirouit cun~ining the our~h 

140 &l!lplitier 32 .s...anp 16 11 mounted aaron •he outpuli circuita 

sa and St or the oirouita eont&ininb third L~plitier 47 a~d 

•ourth aaplitier 3 respectively 3eoa~ee the voltages or 
output cirouita 3S and ~' are equal and op~o1ed the light 

8Jiitted by lop 36 onl V varieo when WO of he four "')OIBible 

14-6 oond1t1ona exist That ie t.o aa.y when here is preaent n 

output circui-c 33 a aJUlee oorreaponding t.o either a black or a 

whi • 1pot in the oricinal :neaaage S and there il llmul taneoualy 

preaent 1n output oirc1.11t S4 a t'ulae correapondins to & apot ot 

the oppo11te hue n the duplicate control ~0 a Tariation in the 

110 light output of lamp 36 ocoura ConTerael7 when t.he almultaneoua 

i~ulaea preaent in 'Che output oirouits 33 and 34 correspond to 

spot• ol like .nue in •••age 3 and dunlioat.e cont.rol 30 no 
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~&~i&tion happen• 11\ the output ot output 1&~ se. Th••e 

v.ariationa or the output ot thG light trom lamp 88 ••n•1tts• 

165 the ph*to,raph1o ele~ent ~>. spot b7 spot aa the ele~ant 11 

BO&nned, and thua roproduoe the original .-sea&• s. 

, .. 

I 

• 
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We do not. 1ntend. to be liaited sa•• as the aoope ot 

tb• attaobed ola1 .... Y require. 

•• olai11."a 

1. Ieana tor aeoretly tran1m1ttinc pictorial intorm&tion. 

a pictorial maaaaG• aa a aeriea ot electric i•pulaea ot varyin& 

intensity, a aoreon ha~ing varying portions, a aeoond aoar~er 

arraJlbed to acan and reproduce the "V&ri&tioDI or aa1d aorean aa 

a aeoond aeriea of eleotrio iapul••• ot v&ryiJll intenaity, an 

electric light oonnooted aoroaa. the output oirouit• ot aaid 

acannara eo that ita outrut variea in intensity whau the potontiala 

aoroaa aaid output o1rouita are not •qual, a photo-eleotrio 

10 oel.l aounted 80 ... to 'far') in reapona• to the output of ae.id 

light, a transa1tter oounooted to ellit ai,nala in aooordance 

with ~le ~riationa ot 1aid photo-eleotrio cell, a reoeiYer 

arranged to reoeive the •i&nal• e.Itted by ••id tran•.ttt•r and 

havin& an out~ut potontial Taryin& in aocordanoe with taid a!cnala. 

16 a aeoond •or••n duplicatin& •aid firtt mentioned toreen. a 

eeoond reoe1Tor ha~ing an-output potential.~ary!n& under the oontrol 

ot aaid ••oond aoreen, another eleotrio light oonnaotod aoroaa 

the output oircuita ot eaid reoa!Yera ao that it• output var!ea 

in intenaity When tho potentials aorosa aaid output oirouita &re 

20 not aqual. and a li&ht-aen•iti~• •l•ment ADunted •o aa to be 

·•canned and to record the variation• in 1ntent1ty ot 1&14 

other li&ht and to thoroby receive the me•••,•· 

2. Meana tor aeorotly trana~tti~ p1otor1al 1ntor.mat1on, 

aaid meana oompriaba,, a soannor arr~ed to acan and reproduce 

a pictorial ..... ,. &a a aer1ea ot eleotrio t.pulaea o~ .ar,yin& 

intensity, a •oreen ba1iD& varyin& portions, a aeoond scanner 

5 arr&n&ed to acan and reproduce the nriation1 ot aaid. •oreen 

J { - / 

--- ------------~--------------.:.._..;...__......__..__ __ ,;__....t...,~ 
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as a ••con4 aeriea ot eleotrio !.pula•• o£ varying inten11t1• 

an eleutr1o li&ht oozu1eatad aoro•• the output oirou1t• ot ••14 

•oa.nnere ao that it• output T&a:"i•• in inten•1t;y whc the po ... 

tentiala aoroaa aa1d output oircuits a.r• not oqual.~~ • photo ... 

10 •leotrio cell 110unted ao •• to ftl'.Y il:a. reaponae to the output 

or aaid 111ht. & transmitter oonneotsd to •mit ai~nala in aooo~d· 

anoe with the va.r1a.t1ona or a&1d photo-eleotrio cell.. o. receiver 

arranged to roceive tho a1snala eai~ted by aaid tr&ntmitter.J 

a second eleotrio li&ht connected to •aid reco1Ter ao that ita 

liS output varioa 1n intensity in a.ccordtlnco with the ai6NAla r•

ceivod by a11.id reoeinr,. an &tlpli.f'ier oirou1t inoludin& .. 

1eaond photo"electric oell .aunted ao as to vary in reapona• to 

th• output potential var;1nc in aooord~noo •1th aaid ai&nala, 

& ••aond aoreen d~plio&t1n' s•1d tirat mentionod •ore&n. a 

•ooond receiver ho.vi~ au output. potential va.r.:t1n& under the 

control or aa1d second soreon, a third elaotrio ll&ht connected 

aoros& the output oircuita or aa1d reooiTera ao that it• output 

~riea in 1nt•na1ty When the potentials aoroa• ea1d output oircutta 

ar• not tqulil, and a l1&ht-aenlit1vo eleaoxat IJOUntl)d ao •• to 

25 reoord the •ria.t1onl in intrmd t;r ot a-.id third licht and to 

thereby receive the -.aaage. 

1. A tranaa1ttiD~ and reoeiT1UC ayateD !or aeoretly 

oommunieatin& Msaacea in pictured tora 1n whioll th&re 1a pro

Tided~ a r1rat eleotr1o o1rou1t oonatruoted •o •• to amtt a 

direot OUM"ent -.oltar.e whioh varlea in reaponae to the Y&rllltiotla 

in li;ht tran•lll•aion ot a ah••t on which the ••••'• 1a, a 

control •l•ent haYi:bg portiona ot var.v1na: llght tr&nlmi.ttil'l& 

oh&raoteriatioa, a eeoond oleotrio o1rcu1t oonatruoted so aa to 

.mit a 41reot ourrent Toltate Whidh v~riea in r•apona• to the 
uria.tlons 1n 11cht trlllamiaaion or ta1d oontrol aloment, a. 

10 tran1aitter 110untod under the oontrol ot aaid o1rou1t• ao 

... -~~·~-----------------------------=--'.-
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that the trana~ltter only emits a •i,nal -hen the out~ut 

Yoltac• ot ono ot •aid oirouit• dittere tro~ th&t ot tho othor, 

& rooo1~r tunod to ro•poud to ai,nals •~tted by said trans-

aitter And to provido t..n output T~l"Yin& with aaid •~i!lds_. • 

15 aeoond control ele~ent aubatantially identical to th~ fir•t 

~tionod oontrol element, a third &l9otrio oirouit oonatruotod 

to IUS to tttd. t a diroot current vol t.a&o which var-ies in reaponae 

to the variationn in light tranamiaaion ot •aid ••oond oontrol 

element, a light Gld.tter mounted under th~ control or •aid 

20, receiver and or said third •leotria oirouit and a~ed ao 

the.t tho litht ~1tt~d thftroby nriea onl:y -.hen the volta&• 

output C3r s&id reeoi vor diffora !'rom that of ... id third oirouitJI 

and A r•oord1n& deTioo looatod ao aa to raoord the ~ri~tions 

et t1;.~ H~t emittad by aa.id ellitter and thus ta rept'Oduca the 

·- -·-- ···--·--· . ·-·-----

·-==-

It 
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*• In a aeoret oo-.un1oation a,atea bymeana of tao•imil• 

trc•'llliaaion, • balanced b:r1d&• oiroui t ba:.tnc an output eleMnt 

aupplyl~ att output 'ftrying 1n reeponse to tho output ot an 

ampl1ty1D& oirou.1 t oontroll•d by tho ••••age to b• ••nt and to 

the output ot &. I8Cdncl &lllplity1q Oireuit Ool.ltrollod. by & 

aoreen, ~· output• ot said u.plif':yiq oirou!.ta beln& be.lanoed 

•ca1nat e&oh othe~ so that there is no output rroa aai4 brld&• 

otrouit •xc•pt when there !a a difterenoe betwmen tho outputa 

or aai4 ampl1ty1n& oirau1ts, a trana•1tter bav1n& an output 

10 element •upplyln& an output Y&ryin& in reaponae to tho output 

trom aa14 bridge oircutt, a ••oond balanced br1di• circuit 

haVin' q outgut eluant. supply~ an output va.:eyin& in rtt1ponae 

to tbe output ot a third aapl1f'ying o1rou1t oontroll•d by a 

reoai ver oontroll•4 in turn by the receipt ot the output tro111. 

16 aa1d tranamitter and to tho output ot a tourth aaplityinc 

oiroui t ooDtrolled b,y a duplicate o~ aa!d aor•en, the output• 

or a&id thir-d and tourth upli!"ying cd.roui ta, bein& balanced 

a&&iDat each other ao that thore 1s no output troa said 1ooond 

bridge o1rou1t exoopt whon there ia & d1tterenoe between the 

10 outputa ot aa.id tbircS and fourth uapl1.ty1ng oircuita, and a 

recorder reaponain to the output ot eaid •econd brid&• o:trouit 

to turniab & raoaiail• or •aid mo•••&•· 

(!' 

- . -· . ·- -· .. ·- -- .. . ·-·- ~----. -· ------··· -·--------------------=--~-~2i."---.u;; ..... ;a;.· -· 
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&. A ayatem ror ••~ret oommunio&tion co*fr1etn:. a •~uroe 

-~~an&ed to •mit a b~am ot li~t. a meaa&ge loa~t•d ao aa to 

vary aaid beaa or li&ht from •aid aouroo. A li&ht-aenaitive 

cell arranced to reoeiva aaid beam of licht troa aaid 1ouru• 

as ..a.ried by •aid ••a~e, an azaplityin& circuit inoludin& 

•aid oell, a aeoond souroe arr&t~od to eldt a be~ or liGht~ 
a •o~oen. looated e.o aa to vary aaid: boa.-o. ot li&ht .f'rotl ae.id 

aeoond aou~e. a. •eoond licht-aenaitive oell arr~od to r•

ooive said beam or 11ght tro. aa1d ••oond •ouro& a• varied by 

l.O a&id IGr•en, a. aeoond a.raplify1ng oircui t inoludin& aaid aeoond 

coll • • lamp oonneoted &oro•a th• outpu.tt or ea.id aapli.tying 

oirout ta ao that the li£ht •ad ttsd thor•by Tariea wh•n there 

ia A dit.rereno• between the outputs of .,.1d .ans.."'lity11l' oirouita,. 

15 ea.id l&s~~p and to oaUI$ n.ria..tion& in oonsonanco with the va.ri•tiont 

tn said litht. L transmitter connected in ci~ouit under the 

oontrol of aaid third cell ao as to vary ita tranam1ation in 

oonaonanoa with tha ~riations •treoted by aaid third cell. a 

r•oeivo~ !n oo=munioation with a&ld tranamlttera • aecond laMp 

20 connected t~ vary in consona.nc& with the 'Q.:t"ia.tiona 1n output 

or aaid reoei•er. • fourth l1ght·aena1tlT$ oell &rr~ed to 

reoeiT• li~ht trua •aid aeoond l~mp. a thi.rd u.pl1f;r1n& circuit 

inoludin, aai4 tourtb cell, • third aouroe arr.n&ed to ~t 

a. 'boa.m or liibt, a dupl1oa.t6 scrc•n lobated eo aa to va.cy aaid 

85 beam or light from aa1d third aouroe aa Tari•d by aaid duplicate 

aoreed. a toul"th uplif'y1n& oiroui t lnoludinfi ea.id fourth oell. 

fourth amplityin& airoui~a ao that the li&h~ emitted thereby 

V&ri•• when tberoe ia a. d1f'teronc& betv.ean the out)lut• ot a&ld 

third and t'o\U'tll amplif')'in& oircuite, a.nd a l1tht--••n*1tiv• 

doTice arr&n~e4 to reoei•e lilht from aa14 third l~p and to 

~oord the Ttr.:r1at1ona ot aa1d Hr:,ht in tile torrt ot the or1t1nal 
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IN TESTIMONY WHEREOF they affix ___ t_h_e_1_r ___ si~ature~ 

(Sign here; first name in full.) 

OATH 

,SB 

William F. Friedman and J. o. lfaubor&n• 

the above-named petitioner_8 ___ , being duly sworn, depose ___ and say __ that th~y are 

citizen 1 of 

ar..d 1•esident 8 

the United Btatea of America 
-------------------------------------------------------------------------

of 3932 Jl111 tacy Rd.·, Washington, D., o. and No. 1 Alaton Court. Red Bank1 

Hew JerlfJ)' • 
...... .. .. 

verily believe themselves to be the orig~n~l, first, and ~j~o~i~n~t ____ __ 

inYLnt u1·_• ___ of the improvement__ in ___ B_y_a_t_e_m __ r_o_r_F"'" __ c_ip_· h_e_r_i_n_& ___ Fa __ c_a_i_rni __ l_• ______________ _ 

d6lscribed and claimed in the annexed specification; that they do not know and do 

not believe that the same was ever known or used before their invention or discovery ---------
thereof or patented or described in any printed publication in any country before their 

invention or discovery thereof, or more than one year prior to this application, or in 

public use or on sale in the United States for more than one year prior to this 

application; that said invention has not been patented in any country foreign to the 

United States on an application filed by _t_h_e_m _____ or ___ th_e_i_r __ legal representatives 

or assigns more than twelve months prior to this application; and that no application 

for patent or said improvement has been filed by ___ t_he __ m ____ or __ t_h_e_1_r ___ representatives 

or assigns in any country foreign to the United States, ~: 

(Sign here, first name in full) 

SWORN ~o and subscribed before me this _______ day of --------------' 19 a 

Notary Public 
(Seal here, to be.impressed 

. in paper.) fi-3952,AO 
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. ._, 

WHEREAS, n, Will:l.u r. Friedman and J. o. JlaubQr&llf. are aploye•• ot tu 
OoYe:rnmont of the t1n1t•d State• of Aller1oa,~ an4 

~~. in pursuance 9f said employment the undersigne~ invented cer-

tain imprevements in Syatem tor Enohiphering 1aasfm11• 

for which the undere~ne~ about to make application for Letters Patent of the 

United States; and 
our 

WHEREAS, the nature of- employment. and the conditions and circumstances 

under whiCh said invention was made, are such as to justly and lawfully entitle 

the Government of the United States of America to have a non-exclu~ive license 

and right to make and use said invention, together with any and all improvements 

theretn and inventions relating thereto that the undersigne~ made er may here-

after make while employed and engaged by the United States O.over:Rment; 

NOW, THEREFORE, in consideration of the premises the undersigned ~ here-

by give and grant ~to the Government of tho United States of .Ame.rica a non-

exclusive license to meJ(a, to have made, to use and/or to soll, said invention 

as described in the specificatLfn oxecuted by tho undersigned on tv~ data 
t 

--------------~--~ ___ t_t~h------------------• J&id.non-exclusive lice~se to extend 

to any and all Letters Patent which may be granted for said invention, (inolud-

ing all divisions, reissues, continuations, an~ extensions thereof) together 

with any and a.ll improvements thereon and inventions relating thereto made by the · 

undersigned whilc.empl~yed or engaged by the United States Government, Dr fer 

which the undersigned may hereafter make applicatitn for Letters Patent whi~e em

ployed or O!lg~J80d by the United States Government. reservi:ng to the undersigned 

in each caec tho unrestricted possession of all other patent rights not hereby 

or otherwise liccns~d to the Government of the United States of Amer1ca. ~aid 

lieonso hereby granted or ~reed to be granted shall extend threughout the Unit~ 

od States, its territories and depo~dencioa. and all foreign countries and shall 

continuo in force for the full term for which said Letters Patent may be granted. 

SIGNED at'---------------• State of __________ .,. 

thi ____________ day of _______________ , l9..iL 
I' \'I 

Witnesses: 

... 
•. 

...... \I 

Signed: 

...... ,... 
.. >= .. '· .. o.sc, .. ~, 

'~· 



' 
WHEREAS, Wa , Will!aa I'. :rrie&.n and J. o. Jfau'borcne _ 

of •aaa Military .19&4. lfy)lincton, n.o., •n• Ia. 1 .A.latQJL Court, .lad Wk, 
~A,~~ , have invented certain improvements in .. .,~ .... ,. --- -

~f---~-~~----aa.l~~"~~ .. &1t~a.~a.--•1~f&~~~~~~~·••1~•~i1~•~------------------------· or wh~ch tho una'brhgne<l on e-q w ;a i:J·:b. 
executed an application for Letter~atent o!~e1dnited States; and 

-- ..... 
WiillREAS, the invention~as made while the undersigned~ in the employ 

of the War Department, and p~rtains to a device useful in the National De
fense, and 

WHEREAS, The Government of the United States is desirous of acqu~r~ng 
the entire right, title, and interest in and to the said invention and in 
and to any patents that m~y·is~ue thereon. 

NOW, THEREFORE, in consideration of the premises and one dollar (~1.00), 
the receipt of which is hereby acknowledged, the undersigned have sold, as-l 
signed, and transferred, and by these presents do hereby sell, assign and 
transfer unto the Government of the United States of America, as-represented 
by tho Secretary of War, the entire right, title and interest, throughout 
the United States of America, and the territories and dependencies thereof, 
and not elsewhere, in and to tho said invention and to the invention as de
scribed in the specification executed by the undersigned on ~ da~----

~ ~ , preparatory to obtaining etters Pat-
ent in the~~~ States therefor, and to all Letters Patent issuing there
on and any continuations, divisions, renewals, and reissues or extensions 
of such Letters Patent; tho said entire right, title and interest as well as 
the control of the prosec~tion of the application and all continAations, re
issues and divisions thereof to be held by the r.overnment of the United 
States of America (as represented by tho Secretary of War) and all Letters 
Patent including any divisions, reissues, renowals or extonsions thereof 
as there are or that may be granted, to uo held bJ th..: Gov~;;rmnent as fully 
and entirely as tho sruno would have been held by mo had this assign.Ine:..'Ilt and 
sale not been :hla.do. Tho undersigned horuby givcH#the Government of the 
United States of America tho non-exclusive right to make, usc, or sell the 
invention for governmental purposes in all foreign countrius. 

Provided, however, that upon any subsequent notice of allowance of said 
application or of any renewals, substitutions, divisions, continuations, or 
continuati"ons-in-part being given by tho Commissioner of' Patents, the entire 
right, title, and interest in and to said invention and said application or 
any ranowals, substitutions, divisions, continuations, or continuations-in
part, -nnd such patents as may be issued thereon, will thereupon rovert to 

thnt•Jua 
subject to an irrevocable, non-exclus~vo, and royalty-froe right and license 
remaining vested in the United States of America as r~prosontud by the 
Secretary of War, to muko, hnve made, to use, and to sell the subject mutter 
of said invention for governmental purposes only, to tho full ond of the 
term or terms for which any ~otters Patent, divisions~ reissues, renewals, 
oxt· .. msions, continuations or continuations-in-part nro or may be granted. 

· Witness 

Before me, a notary public in ~nd for the 
app•')a.red tho o.bov~-n!l.mod ---------------

~~~----------~~~~--~----~---~-----· personally knovn1 to me, who 
in my presence executed tho foregoing assignment and ncknowledgdd that his 
execution thereof was his free net and deed. 

Signed _______________________________ this ____________________________ day of 

(Seal) Not'lry Public 

lt.J •• . 
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