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This invention relates te a sywitem for seeretly cenmmnieat-
ing by means of facsimile transmission.

In other words, by means of my inveatien, & messags in
written, printed or pieture form is ‘reasmitted, uader the ssmtrel
of & sereen or samsullage eloment, Lo anstdar station at vhich te
transmission 13 received and repredused under the oemirel of a Sup-
lisate of 32id seresa or camsuflage elensnt., These sereens eor
eamuflage slemsats interrupt the tramsmission in an frreguler e
heterogensous manner whish renders interesptisn of thw trenewmiseion
by unauthorized persems diffieuis, 1if met indeed iupeseidle.

lore spesifieally, it s an objeet of my invemtion %o previde
a facsixnile transmissies syetem haviag & tranemitting mwans previded
with & balansed bridge sireuit. T meseage %0 s \ramsaitted cumesw
vearistisas in the flew of slestrieity ia cne bramsh of this Widge
elrsuit, Any arbisrarily sealested seresn or csndvel clowewd wMweee
varistions in amsther breneh of Wihechridge eirexit. Thess W deontbes
are seamsoted tegother oo that squal aad eppesite prieutiials wre eriod-
lished sereee the eiremit of on olosi(lis Lonp vhins emigut therefure
variss vhenever %o wltages of thase We hveashie are Wt sbotanbially
oqual. 4 remswitter is newnted wader the conival of Whe oviped fyen
said lamp,. AS the plaes te which 14 L2 decived & Wommit the intelild.
gomee, & reseptise mans is Lamuted, pruvided with & sesend Salensed
bridge eirendt,. A resviver in ssommicstion with sid wonsadber
csmgte varistises in e flw of clovtrisity fn e boundh of the
sssend Wridge olrenit. A Suplimte of endd 0iOER or bl chevand
cngse wwistens in ansther houndh of Wia snsamd Widps cderonlt,
Toeos W enndhee of this asvend Sridge ojemitt Ave comneoted Segetiiy
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se that equal and opposite potentials are establlsied .crces
% the oireuite of an outpul electric la.. ¥aose sulL.bt thsreofors
varies whenever the output voltages of these brenches of this
second bridge oireurt wre not substantially equal., A 1i ht-
sensitive element, such ag u pirotographle film or the like,
is loouted 8o as Y0 receive and record tue variaticns in the
E sut ut of suid outyut slactric law, in the foru of a fxesl lle
of the orig.nal mousu,e.
for a furtler description of wy Inventio. roference
may be had to lhe wunexed drawings and specificetion, at the
end whersof Lue uovel fualuros of wuy inventicn will be specifi-
«® oally pointed oui and cleimed,
In the drawings, Figures 1 and 2 are oircuit dingrams
with parts suwown es bloaks and desigaated with appropriate ladbela,
In that smbodiment of my invention selected fron
among others lor illustration in the drawin_s and deacription
L] in the speeification, ay devioce is shewm as ocomprising an
olostris lamp 1 which serves as a souroe of 1ight, the 1{ght
»oing ecuoentrated by means of leas 2 upon the messsge sheest 3,
whioch is to de transmitted. This message may de in an opague
forw, suesh a3 on & sheet of psper, %o reflect the 1ight falling
» theress, or in a trsasparent form, suoh as a film, to ellow the
1ight % pass W Is sither event, the reflected or
Sranamt $had heanm of light, varied ia accordanse with the Whits and
Siask pertiens of e msesage, falls em & Jight-ssusitive eell
G sush a3 & phwte-elestrie sil, Oell 4 is seumested os part
" of an saplifying eireuit, gemerelly imidaated by bleek § einse
say wll-ham Aype of amglifying ocireuit may bo eupleyed.
A sosend diedtds Jamp 4 forue & srsend goures of
Nt Somnd by & 1eme 7 Lafs & Vern Glreoted e o Sereen o
Aiusk it a5 dheumm 8, Whith Wy b sy ALIwerily sslested pethers
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having relatively light and derk pertions, sueh as a writing,
print, drawing or random arrangement of dots.

Relative motion is previded betwsen lanp 1 and mesesge
3 and batween lamp 6§ and oocntrel 8 so that the dean emidted
by each of said lemps falls upoa and seans the messnge sod
the contrel, respectively, in o mammer well.imown ia She art
of facsimile trsnsmission. )

T™he beam of light varied by comtrel slement 8 falls
on & seeond lighb-sensitive cell esunseted as part of an an-
plifying eireutt identified by the gemeral refevenve sharnster 10.

The ocutputs of the amplifylug cireuiss § and 10 are
eppasitely commestad as the arus or branches 1]l and 18 of &
balaneed dridge oireuilt having a diagesal or eress wire 18
ovaneeted 30 the terminals of a third elsotrie lamp 1‘\%“—
pPlifying eircuits 3 and 10 have as thelr euniput a pulseding
direed ourrent of consthant pelarity and are ccomeeted se S
equal and eppesite potesntials are established asress lamp 1¢
by the signals Sreansmitted under the eontrel of mesmage § and
comtrol 8. Lamp 1¢ 13 sensitised by a lecal battery 15 regulated
by adjustadle resister 16,

Lens 17 cemeentrates the light from lamp 14 in%e o
boan dirested upon a Shird light-semsitive vell 18 feraing pars
of a sireuit ineluding anm aaplifier 19, a trenswitber 30, and
an output elemeat, sush as an antenna 11, as showa, or the
sormimls of & wire transmissien syasem,

At the lecation or place at whioch 4he maseage is %
e reeeived, Shere is provided a reseiviag mesber, swsh as

antenns 22, as shown, er the oppoaite termimals of the wire
sransmission system. A receiver 15 with an amplifier hes its

outpus commeeted Ve a lamp 14 whioch is emergized by a lesal
battery 25. Leas 1€ scnssmtrates the light from lawp 28 wpox
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light~sensitive cell 27 forming part of a oircuit including a
third amplifier 27,

An electric lamp 28 emits light which is beamsd by
lens 22 onto a soreen or control element 30 which is a duplicate
of copntrol 8. Relative movement is provided between lamp 28
and duplioate cuntrol 30 so that exmot synchronism is maintained
between ths soanning of controls 8 and 30, The light from source
28, refleoted or transmitted by duplicate control 30, is passed
to light-sensitive osll 31 forming a part of a oirouit whioch
also inoludes an amplifier 32. The ocut,ut eiroults 33 and 34
of emplifier oircuitis 27 and 32 are connected as arms er branches
of a asoond balanced bridye cirouit having a diagonal or oross-
wire 35 whioh connects to the terminals of a third cutput elestric
lamp 36 energized by local battery 37 umder the oontrol of ad-
Justable resistor 38. The light output of lamp 36 is oolleated
by lens 39 and falls in & beam on resorder 40 which may be any
light-sensitive device such as a photographic plate or film,
Relative mevemsnt is maintained bstween lamp 38 snd reocorder &0
in exact synehronism with the relative movement between lamp 1
and messaze 3 30 thet recorder 40 reproduses identioally the
msssage S as varied by oontrols 8 and 30,

The operation of my device 1s as follews: Message 3
is scanned by the beam of light from lamp 1 end produess variatiens
in this beamn depending upen whether or mot the portion eof the
message which imterocepts the bsam ‘io black or white. These
variations are transmitted by oell 4 and amplified in oirewis 8.
Control 8 varies the beam of light from sourse 8§ sad affests
osll ¢ and oirouit 10 in the same way. Simse the cutput velsages
of eireuits 5 and 10 are dalanced against each other there is n»e
ohange in the output of lamp 14 umleas there is a &ifferemes be-

tweea thesse output veltages im the arm or braned eirouite 1l and

tf

Se—
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12. In other words, of the four possible conditions of message
3 and oontrol 8, two conditionas cause s variation in the output
of lamp 14 and two conditions cause no variation in the output
of lamp 14, The conditions which cause a variation are when
the spot of message 3 on whioh the beam of light falls is black
or white and the simultanecusly exposed spot of control 8 is
the reverse. The oonditions which cause no variatior are when
the simul tanecusly exposed spotis of message 3 and control 8 are
of the same hue. The variations in the intensity of the light
smitted by lamp 14 cause pulses or oscillations in the circuit
oontaining amplifier 15 and transmitter 20. 7These pulses or
osoillations are sent to recelver 23, where they cause ocorres-
ponding variations in the light emitted by output lamp 24 and,
therefore, in the output of the circuit containing the third
amplifier 27, Simultaneocusly with the scanning of control 8,
duplisute control 30 causes variations of the beam of light
from gouroe 38, whiech variations actuate cell 351 and appear in
the ocutput cirocuit 34 of the eirouit eontaining the fourth
amplifier 32, Lamp 36 is mounted moross the output circuits

33 and 34 of the ocirocuits eontaining third amplifier 47 and
fourth amplifier 32 respectively. BRecause the voltages of
output oirouits 35 and 34 are equal and opposed, the light
enitted by lamp 38 only waries when two of the four possible
oonditions exist, That ia to say, when there is present in
output eirocuit 383 a pulse corresponding to either a bdlack or a
white spot in the original message 3 and there is simul taneously

present in output sirouit 34 a pulse serresponding to a spot of
the eppesite hue in the dupliocats eontrol 30, a variation in the

light cutput of lamp 38 cecurs. Conversely when the simul taneocus
impulees presemt in the ocutput oirouits 35 and 34 cerreapond te

spets of like hus in mmesage 3 and dupliecate esntrel 30, mo
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variation happens in the output of output lamp 38. These
variations of ths output of the light from lamp 38 sensitise
the phétographic element 40, spot by spot as the element i

scanned, and thus reproduce the original messege 3,
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#e do uot intend to be limited save as the soope of
the attached olaims may require.
He olaim:

l. kesans for seoretly transmitiing pictorial information,
said weans comprising, & soavner arranged to soan and reproduce
s plotorial message as & series of electric impulses of varying
intensity, a screen having wvarying portions, a seoond sca:ner
arranged to soan and reproduce the variations of sald screen as
a sooond s ries of sloctric impulses of varying intensity, an
electric light oonneoted across the output cirouits of seid
scanners so that its output varies in intensity when the potentials
aoross said output circuits are not squal, & photo-eleotrio
ocell mounted sc as to wvary in response to the output of said .
light, a transmitter ocomneoted to emit gignals in acvordance
with the variatieons of said photo-eleciric cell, a receiver
arranged to receive the siynals emitted by said tranamitter and
having an output potential varylng in accordanoce with said signals,
a seecnd soreen duplioating said first mentioned soreen, a
seeond receiver haring an eutput potential verying under the aontrol
of said secend screem, another eleetrio light connescted across
the output eircuits of said receivers so that its output varies
in intemsity whem the potentials aocross said output oirouits are
not equal, and & light-gensitive element mounted so as to be
seanned and to reeerd the veariations in imteneity of said

ether 1ight and to thereby reseive the message.

2. Neans fer seeretly transmitting picterial informatiea,
said meens comprising, & semmmer arranged to scan and reproduee
& ploterial msssnge &0 o serics of slecirie impulees of varying
fatensity, ¢ sorvoem Maving varying pertions, a seeend soanmer
arringed % sesn and repreduce the wuriations of said sereea
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a3 a gpeoond series of electric impulses of wvarying intensity,

an slectric light connected seross the cutput eirocuits of said
scanners so that its output varies in intensity when the po-
tentials across said output clrouits are not equal, s photo-
slectric cell mounted sc as to var,; in response to the cutpus

of said light, a transmitter connectec toc emit sigoals in acoerd.
snce withi the variations of sald ,lwoto-sleatric cell, a receiver
arranged tc receive the signals emitted by sald transmister,

a ascond slectric light connected to said receiver so that its
output varies in intensity in scoordance with the signuls re-
ceived ;s saad receiver, sn auplifier cirouit including a

second photo-electric ocell mounted so as to vary in response to
the output potential var,ing in aocordance with sald signals,

a second soreen diupliocating said first mentioned soreemn, a
ssoond reoeiver having an output potential varsing under the
control of said second soreen, a third elegtric light oconnected
aoross the output cirouits of sald receivers so that its outpub
varies in intensity when the potentials asross said output sireuite
are not equal, and & light-sengitive eslement mounted so as te
record the wvariations in intensity of said third light and to

thersby reoeive the message.

3. A transmitling and receiving system feor sesretly
sommunicating messages in platured form in whieh there is pro-
vided, a first eleotrie oirsuit ecustrweted 50 as te sait a
direst ourrent weliage which waries in response % the varistiens
in light transmisaien of a sheet cn whieh the meseage is, a
sontrol elemsat havisg pertiens of varying light treansmitting
oharsoteristies, a seoond eleetric eirculs ccmeiruoted s as W

emit a 4ireot current woltage whioh varies ia reeponse % the
variations in light sramsmission of said sontrel slemsat, &

Sransnitter nounted wader the eocntrel of seid elreuits se
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that the transmitter only emits a signal when the output
voltage of one of said cirsuits differs from that of the othwr,
s receiver tumed to respomd to sigmilis emitted dy said trems-
mitter and to provide an output varying with gaid siguals, «
sesond oontrel element substantially f{dentieal to the first
mentioned sontrol elsmert, & third eledtrie cireuit oomstructed
so a3 to emit a direct currert voliage which varies in response
to the variationa in light transmission of said second centrol
slement, & light emitter wmounted umder the sontrol of said
recsiver and of said third electris eirsuit and arranged so
that the light smitted theredy varies only whem the veltage
output of said reeseiver differs frem that of said third sirouis,
and 8 recording device loeated so as to recerd the variations
of the light emitted by said emitter and thus to reproduas the

megeage.
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4. In a seeret sommmnication system by means of facsimile
transmission, & balanced bridge cireuit having an output element
supplying sn output wvarying in respomse to the output of an
amplifying cirouit ocomtrolled by the message to be sent and to
the output ef a seednd amplifying eircuit ocomtrolled by s
soreen, the cutputs of said amplifying oirouits being balanced
against sach other so that there is no output from said bridge
cirouit exoept when there is a difference between the outputs
of said amplifying oirouits, a transmitter having an output
element supplying an output varying in response to the output
from said bridge siroulit, a seoond dbalanced dridge circuit
having an output element supplying an output wvarying in response
to the output of a third amplifying cirocuit ocontrolled by a
receiver controlled in turn by the receipt of the output from
ssid transmitter and to the ocutput of a fourth amplifying
cirouit sontrolled by a duplieate of said scresn, the outputs
of said third and fourth amplifyimg oireuits, being balanced
against each other sc that there 1s no output frum said seoond
bridge eircuit except when there is a difference between the
outputs of said third and fourth amplifying oircuits, and a
recorder responsive to the output of said sscond bridge eirouit

to furnish a faosimile of said massage.
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&

8. A system for seorel scammication ecmpriaing, a seuree
arranged to emit a beam of 1light, & message lecated 9o as e
vary seid bear of light from said sourse, a light-gensitive
oell arranged to receive sald beam of light from said souree
as varied by said message, an amplifying sirouit including
said oell, a seocond source arranged to emit a bean of light,

a sersen lcoated so as to vary said beam of 1ifat from said
second source, & seoond light-gensitive cell arranged to re-
ceive said bean of light fro said second source as varied by
said soreen, a seoond amplifyimg eircuit including said second
ocell, a lamp connected across the cutputs of aaid amplifying
sireuits so that the light emitted theredby varies when thare

is a difference between the cutputs of said am lifying sireuits,
a third light-sensitive cell arranged to receive light from
said lamp and t) causs varistions in consonanse with the variations
in said light, a transmitter conneoted in oirocuit under the
oontrol of said third aell s0 as to vary its transmission in
consonance with the wvariations sffected by said third cell, a
receiver in communiocation with said transmitter, a second lawmp
connected ta wvary in consonance with the wvariations in output
of said reoceiver, a fourth light-sensitive oell arranged to
receive light frum said second lamp, a third amplifying ocirouit
including sald fourth eell, a third souroe arranged to emit

a beam of light, a duplicats soreen located so as to vary said
beaxr of light from said third souroe as varied by said duplieate
screerd, & fourth amplifying ciroult ineluding said fourth osll,
a third lamp oonnected across the out.-uts of said tilrd and
fourth amplifying oirouits so that the light emitted theredy
varies when there is a differsnce between the cutputs of said
third and fourth am;lifying oirculits, and a light-gensitive
device arranged to receive light from seid third lamp and to
record the variations of sald light in the form of the original

mossage.



