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$0 THE CCMHMISSIONER OF PATENTS:

Your petitionsr g , _¥Millism F. Frisdosn and J. C. Nsuborgne. . .. . ...
citizeny  of the United States residing at Wﬂgfxu&m&m
in the Xxyxxy nw;ma Riekexet Qﬁy ¥ashington, )

Fpahington,. D

.and whose post-office address .|

—Red Bank, Xew :Imly. reapeotively _ oray___ that Letters Patent nay be
granted o ek . rlthant pavment of fee, pursrusnt to the provisions

of tke Act of March 3, 1883, c, 143; U. S, Statuves, XiIl, p, 625, 2y amendea
Ly the Act of Avril 30 1928 for the improvement in
— : mm.m-.mnm Fanxinlle ... ..
gset forth in the annexed Specification.
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And _ __thay hereoy irrevocably give __ control of _ _thely =a-olication
tn; Letters Pateat to the Secretary of War, and sppoint____ William D, Hall, -
vhase post-office address is care of the Chief Signal Officer, Munltions
#uilding, Washington, D. C., attorney with full power of auhstitution and
raevocation to prosecute this application, to make alteraticas and amendments
therein, vo sign _  their uume g to the drewings, to receive the Letters
Putent, and to trrnsact all business in the United States Pausut Office

annnestad therewith,

Signed at in '* e County of
cad State of o this day of ____________ 14 &%
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Tiie invention deseribed herein may ba manmfactured sna wsea i or for the
. us
ioverniien!, for governneitnl purposes, witnout the payment to M of nny royalty
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This {nvention relates to & aystea for seorstly communioat.
ing by mesns of facsimile transmizsion. .

Ie athor words, by means of my invention, a messegs in
written, printed or pioture form is transmitted, under the ocountrol
of & sorssn or camouflage element, to ancther atetion at whioh the
transmission is received and reproduced under the contrel of a dupe
lioste of axid sorsen or oamouflege elemant, <These sorsens or
samouflage slemsnta faterrupt the transmission in en irrogular or
heterogsnecus manner which renders intercaption of tha transniasion
by unauthorised persons diffioult, if not indeed impossible,

More specifically, it is an object of my invention to provide
& Isosinile transsission aystes having & transwitiing means provided
with & balancsd bridge oircuit,. The message to bas tranemitted oauses
waristions in the flow of eleotrioity in one branch of this bridge
eirouit, Any arbitrerily seléoted sorean or contrsl element osuses
vuriations in another bravoh of this:-bridge oircuit. These two branches
are oonnsoted together so that egqual and opposite potentinls ars sstabe
1ished scross the cirouit of an oleciyis lemp whose output therefore
varies whenever the woltages of these two brenches are not substantially
squal. A tranamitter is wounted under the gontrol of the osutput from
said lamp, At the plmas to which it L& desirod to transmit $he intelli-
gence, & reaepiion means is loonted, provided wibh & second bhalanced
bridge oirouit. A receiver in compumiocation with said transmitter
oauses varistions in the flow of elgotrioity in one brandh of the
seoond bridge oircuit. A duplicate of said soreen or control slepent
eauges varistions in sanother branch of this seocond bridge oireuit,
These two branches of this second bridge oircuit are csomncotsd together
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80 that squal and oppoalts potentials are sstablished soross
the oirouits of an outpul electric lany whose cuipub thorefora
veries whenever the output voltnges of thasa branches of this
sscond bridge olreuit are not substantially equsl. A light-
sensitive elemsnt, auch as a photographis film or tho like,

is locured s0 as to receive and record the wariations in the
outzul of snid cutput electric lam dn the fory of a fucsizile
of the originel mogsage.

For & furtler description of my invention refsrence
may be lmd to the smnnoxed drawings and specificeation, at the
end whervof thoe novel fualures of ny invexticen will bde specifi-
cally pointed oui and claimed,

Iu the drawings, Pigures 1 and 2 are ocircult diagramg
with parts siown a8 blocks and designated with appropriete lahala,

In thab ombodimeni of wmy Invention selected from
aiwng, otlwrs Jor illustration in the druwle,s and dezcription
in the apeocification, my device is shown ag comprising sn
eleotric lamp 1 wilch serveés as a source of light, the light
being concentrated by msans of leas 2 upon the messags shest 3,
whioh is To bs transmitied. This messsze may be in an opaque
form, such as on a sheetl of papar, to reflact the 1ight falling
thereon, or in e trangparent form, such as 2 {ilas, Yo allow the
light to pass therethrough. In either event, the reflected or
tronspitted beam of light, varied in mccordnnes with the white and
blaock portions of the message, {alls on & lipht-sensitive cell
4, such a8 u photo-oleotric cell, Cell 4 is comncotad as part
of an awplifying oircuix, genorally indicsted by dlock 6 since
any woll-knows typo of amplifying oircuit way be smployed.

A ssoond eleatric laxp & forms & second gourcs of
14ght formed by & lena 7 into a bean direoted upon a moreen or

control sheet or slexont B, which may be any arbitrarily seleoted pattern
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having relatively light snd dark portions, such as a writing,

print, drawiag or random srrangesent of dots.

Belative motion is provided between lamp 1 and message

3 and betwoen lamp 6 and control 8 so thet the bean emitted
by esch of said lamps fxlls upon and scans the wessags and
the ocontrol, respeotively, in o saonsr well-known in the art
of facsimile tronsmiasion.

The bear of 1ight varied by control aslement 8 falls

on & second llght-sensitive cell connected as part of an am-

plifying circuit identifisd by the genersl referenos sharacter 10.

The outputs of the amplifying odrcuits 5 and 10 are
oppositely conmneoted as the arms or branches 11 end 12 of =
balanced bridge oircuit lwving a diagonal or sross wire 13
conneoted to the terminals of & third eleotric lamp 14.. Am-
plifying oirouits 5 and 10 have as their cutput a pulsating
dirsct ocurrent of constant polarity and are comnected so that
equal and oprosite potentials are established aoross lamp 14

by the signals transmitted under the control of message 5 and

oontrol 8., Larmp 14 is sensitized by a loocal battery 18§ regulated

by adjustable regiastor 16.

Lens 17 aqoncentrates the light from lawp 14 into a
beam directed upon a third light-gensitive cell 18 forming p;r‘b
of a oircuit inoluding an amplifier 18, a transmitter 20, aund
an cutrut element, such a3 an antenna 21, as shown, or the
torninnle of a wire transmisaion systen.

At the looation or plaos at wi:ioh the message is to
he received, thore is yrovided a recelvliy; member, such as

antemna 22, asz shown, or the opposite terminala of the wire
tranamission system., A receiver 235 with an amplifier has its

output somnsoted to a lamp 24 whioch is energised by a loocal
battery 25, Lens 26 conoentrates the light from lawp 2& upon
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light-sensitive call 27 foraing part of & oirpuit inocluding a
third amplifier 27,

An elsotrio lamp 28 emits light whioh is hesmed by
lens £9 onto a soreen or control elenent 50 which is a duplioate
of control 8. Relatlve wovemont is provided between lanp 28
and duplicets control 30 so that exaot syaohronizm fa maintained
betwoen the socanning of controls 8 and 30, The light from smource
28, reflectod or tranasmitted by dupllicates control 30, is passed
to light-sensitive oell 31 foraing & part of a eiroult which
also inoludes an amplifier 32, The cutput cirouita ¥3 and 34
of aumplifier oircuits £7 and §2 are connected sx arms ar branches
of & ssocond balanced bridgs olroult having = disgonal or oross-
wire 35 whish connects Ho the terminkla of a third output eleotrie
lamp 36 energiszed by looal battery 37 under the vontrol of ade
justable resistor 58. The light ocutput of lamp 38 is oollected
by lens 39 and fxlls in & heax on recorder 40 which may bs any
light-sensitive dovice such as & photographis plate or film,
Relative mevenment is maintained botween lamp 36 and recorder 40
in exact synchronism with the relative movement between lamp 1
and megsage 3 so that recorder 40 reproduces identically the
mosgage 3 as varled by controls 8 and 30,

The operation of my device ls as follows: Message B
is somnned by the besm of light from lamp X and produces varistious
in this bean depending upon whether or not the portion of the
message which intercepta the bamm ia black or white, TZhese
variations are tranamitted by ocell 4 and amplified in oirecuit 5,
Gontrol 8 varies the boam of light from sources § and affeots
oell ¢ and cirouit 10 in the sané way. Since the output voltages
of oirouits & and 10 are balenced againat each other thore iz no
change in the output of lamp 14 unless there is & diffsrsnce be-
twegn these output voltages in the arm or branch olrouits 11 and

t
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12 In other words of the four possible conditions ol message
3 und control 8 +wo conditions cause a variation in the output
of lamp 14 and wo conditions cause no vuriation in the cutput
of lamp 14 The cunditions which cause & vuriation are when

W 8 ot of "sssa,e 3 on whioh the boawm of 1ight alls 18 olack
or white and the simultsneocusly exposed apot of ¢ ntrol o is
the reverse The oconditions whioch cause no variation are when
the simul taneocusaly exposed spots of rmessags 3 and control 3 are
of the same “Wwe The variations n tne intensity o1 the light
emlitted by luamp 14 ause ulses or oscillations in the oircuit
containing amplifier 16 and transmitter 20 Ihese nulses or
osoillations are sent to receiver 23 where thev cause corres-
ponding variations in the iight smitted by out ut lamp 4 and
therefore in the output of the cirocuit containing the third
amplifier 27 Simultansously with the somnning of control 3
dupliocuts control 30 causes variations of the beam of 1light
{rom source 23 wqloh variations aotuate sell 31 and mppear in
the output ocirouit 34 of the oirouit cuntaining the ourth
amplifier 32 Lanp 36 is mounteda soross *he output circuits

33 and 34 of the oirouits containing third amplifier 47 and
“ourth amplifier 3 respectively 3Jecause the voltages of
output oircuits 3% and 34 are equal and opposed the light
emitted by lamp 356 onlv varies when two of he four “ossible
oonditions exist That is (o say when here is present n
output oircuit 33 a vulse corresponding io sither a black or =
whi e spot in the original message 3 and there is simultanecusly

pressnt in output oircuit 34 a ,ulse corresponding to a spot of

the opposite hue n the duplioate control 30 = wvariation in the
light output of lamp 36 ocours Conversely when the simultaneous

impulses present in the output cirouits 33 and 34 ocorrespond to

spots of like nue in weasage I and durlicave control 30 no
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variation happens in the output of output lamp $8. These
variations of the outpub of the light from ismp 56 swnsitisse
156 the phbtographis element 40, spot by spot aa the element ix

soanned, and thus reproduce the original message 3.
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¥a do not intend to be limited save as the ascops of
the attached alaims way require,
We plaim:

1. Moans for secretly trannm;tting piotorial information,
said mouns comprising, & sosunsi arranged to soan and reproduce
a pilotorial mesgage =s a series of slectric impulses of wvarying
intensity, a screen having varying portions, a ssoond soarner
arranzsd to scan and reproduce the variations of sald sorsen aa
s socond series of sloctric impulses of varying intensity, an
slectric light connestesd aoross the output sirouits of said
scanners so that {tz output varies in intenslity wheu the potontials
aoross seid output olrcults are not squal, a photo-eleotric
cell mounted sc as to wvary in respouse toc the output of said .
1light, & transmitter commooted to omit aignals in accourdance
with the wariations of said photo-electris cell, a receiver
arranged to recsive the signals emitted by ssid trensmitter and
having sn output potontial varying in acocordance with waid asignals,
& seoond soreen duplicating ssid firat mentioned sorsen, a
second receiver haping an.output potential warying under the gontrol
of said wecond soreen, another elesotrio light conneatod across
the output oircuits of said receivers so that its output varies
in intensity when the potentials aoross said output oirouits are

not equal, and a light-gengitive element mounted so as to be

other light and to thoreby receive tho message.

2. Means for sescrotly traunsmitting piotorial information,
said means comprising, & scsnnor arranged to scan and reproduce i
& piotorisl meszage az a ssries of sleotrio impulses of varying |
intensity, a soreen baving varying portions, a second scanner

srranged to scan and reproduce the variations of said screen
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as & sscoud series of eleciric impulaes of varying intensity,

an sieviric light connected saross the cutput oirouits of said
scanners s¢ that its output varies in intensity when the po-
tentiala soross said ocutput ocircuits are not equal, a photo
slsotric ocell wounted so as to wary in response to the output

of said light, & tranamitier conneotad to emit signals in accorde
snos with the varistions of said photo~electria cell, o receiver
arranged to rocsive the signals emitted by asmid transmitter,,

& second electric light counected to said receiver so that its
output varies In intenusity in mocordanco with the siygnuls re-
ceived by said recelver, an auplifier oirouit including a

socond photo~electric oell mounted so as to wery in respouse to
the output potential ver;ing in aocsordunce with asald signalas,

& second soreen dupliocating ssid Firast mentioned seresm, a
scoond receiver having an output potentizl varying under the
contrel of said second acrson, & third slsstrio light connected
aoross the output oclrouits of eaald receivera so that its oubtput
varifes in Intensity when the potentisls across ssid output oircuits
ars not squal, and & light-sengitivo elemont mounted zo as to
rogord the wvaristlons in iotensity of seid third light and to

thareby receive the wmeassge.

8. A transmitting and receiving system for seorestly
sommunicabing messeges in plotured form in whioch there is pro-
vided, a firat elsotric olrouit construoted szo as to enit a
direct surrent voltage which varfes in response to the varintions
in 1light transmixsion ¢f a sheet on which the message is, a
sontrel element having portions of varying 1ight transmitting
oharacteristics, a sesond oleotric sircuit oomatructed so as %o

emit a dirsct current woltage which varles In response to the
variations in light trangsission of ssid controli elament, a

transmitter mounted undsr the control of seid oircuits so
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 that the transmitter only emits & signal when the cutpub

voltage of one of said cirguits differe from that of the ch;},
s receiver tuned to rosrond to signals emitted by sald trans-
mitter and to provide aun outpub verying with zald signsls, «
sscond contrel slement substantially fdentical to ths first
wmbioned control slamont, & third electrio oirouit conmtructod
10 a8 to exit & direct current voltago which varies in response
to the varletlons in 1ight transmixsion of saild second control
element, & light smitter mounted under the sontrol of said
recelver and of gald third electric cirouit and arranged so
that the lipht exitted Thereby varies only when the voltage
output of said receiver differs from that of said third eirocuit,
and 8 recording devios located zo &8 to racord the veriations
of the light emitisd by said emitter and thus to reproduce the

NIFERIN,
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4« It & secrst sommuniocation system by means of leosinile
transmission, & bulanced bridgs cirouit having an output elemont
supplying an outpul warying in response tc the output of sn
axplifying olroult controllad By the message to be gent and to
the output of & secdnd emplifying olircuit coptrolled by a
soreen, the outputs of said amplifying circufte being balanced
sgainat ench other so that there is no output from said bridge
oiroult except when theres s a differsnce between the outputs
of said smplifying oircuits, & transmitter having an output
elemont supplying sn output warylng in responme to the output
from said bridge oircult, s second balanced bBridge circuit
having an output elemont supplying su output varying in responss
to the outy.ut of & third amplifying oircuit controlled by a
regeiver sontrolled in turn by the reseipt of the output from
sald trangmitier and to the oulput of a fourth awplifying
ciroult controlled by & dupiiscate of saxid soresn, the outputs
of sald third and fourth amplifying cirouits, being bdalanced
against sach other so¢ that thore is no output from gald seocond
bridge oirouit sxcopt when there is & differsnce betwesn the
outputa of said third and fourth amplifying circuits, and a
recorder responsive to the output of said sacond bridge olroult

to furnish & faosinmile of said mossage.
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8. & system for secret commmiostion comprisming, & sourge
arranged to smit & beam of light, s messuge Iooctted sc sa to
vary asld beam of light from said sourcs, s light-sensitive
oell arranged to recelve sald beam of light from said sourcs
as varied by awid messeage, on anplifying olrouit including
sald gell, & second source arranged to ssit & besm of light,

a soreon loosted ac sx to vary ssld boam of 14ight from said

sscond source, & sesond light-sensitive vell arrangod to re~

veive gaid bean of light fro. ssid sesgond sourcs as varisd by

said soreen, 2 seoond amplifying olrcuit inoluding said second
ooll, & lamp oonnectad noroms the outputs of sald amplifying
oirouits sc that the light emittad thereby varisa when thers

is a difference betwesn the outputa of sald an lifying oiroults,

a third light-sensitive cell arrspged to receive light from

s&id lawp end to oauss variations in oonsonance with the wariations
in seid light, a4 trausnitter connsobed &in sircult under the

control of sald third oell so &s to vary its treausmission in

consonsnce with the wariations sffected by said third gcell, a
racelvar in commmnicetion with said transmitter, a second lanp !
gounheotoed to wery in counscpancs with the wwriations in output

of szid rsoceiver, & fourth llght-zensitive oell srravged to

receive light from sald second lamp, 8 third sxplifying oirouit

inciuding said fourth cell, s third souroe srranged to emit

a beam of 1light, a duplicsts soreen lobated so ss to wary said

beam of light from said third source as wvaried by sald duplioate

soreed, & Pourth amplifying cirouit inoluding said fourth oell,

a third lanp connected soross the ocutjyuts of eald third and

fourth ampiifying oircuits so thal the light emitied thereby

varies when thore 1s a gifference batween the sutputs of ssid

third and fourth amplifying oircuits, and & light-senkitive

device arranged to receive light from seid third lamp and o

record the wariations of asid light in the form of the originsl

MORBHLO. )T
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IN TESTIMONY WHEREOF _ PR®¥ affix __ Sheir  gionapupe®

(Sign here, first neme in full,) :
OATH
)
: 88
) .
¥illiam F, Friedman and J. O. Meauborgne
the above-named petitioner® , being duly sworn, depose and say _ that they are

citizen® of the United 8tates of Americe

%932 Military Rd., Weshington, D. G, and No. 1 Alston Court, Red Bank,
- How-dJerssy:—

that they verily believe themselves +to be the original, first, and j&iﬁ%

ard resident® of

inventor® of the improvement in _ Bystem for Tnciphering Facsimile

described and claimed in the annexed specification; that they g0 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 thelr
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 then 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 them or thelr .04 nepresentatives

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

for patent or said improvement hes been filed by  Ythem or thelr  reprggentatives

or assigns in any country foreign to the United States, TCETH T TV .

(Sign-here, first name in full)

SWORN to end subseribed before me this day of , 10 48

Notary Public

(Seal here, to be.impressed
.in paper.) W-3952, 4C
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LICENSE

WHEREAS, we, William P, Friedman and J. 0, Mauborgne, are uployn: of the
Governmont of the United States of America, and

WHEREAS, In pursuance ¢f said employment the undersignegagzs invented cer-

tain imprevements in System for Enchiphering Facsimile

for which the undersigneaﬁgp about to make apvlication for Letters Patent of the
Unjited States; and

WHEREAS, the nature of;gg 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-exclusive license
and right to make and use sald invention, together with any and all improvements
thereen and inventions relating thereto that the undersigne€=ﬂ=E made er may here-
after meke while employed and engaged by the United States Goverament;

NOW, THEREFORE, in'consideration of the premises the undersigned dmms here-
by give and grant unto the Government of tho United States of America a non-
exclusive lieenss to meke, to have made, to use and/or to soll, said invention

as described in the specificatign oxecuted by the undersigned on__sven date

h'r‘"ffh ., gaid non-exclusive license to extend
to any and all Letters Patent which may_be grantcd for sald inventlon, (includ-
ing all divisions, reissucs, continuations, and extonslons thereof) together
with any and all improvements theroon and inventions relating thereto made by the -
undorsigned while .empleyed or engaged by the United States Goverament, or fer
vhich the undersizned may hereafter meke applicatien for Letters Patent while em-
ployed or engagod by the United States Government, reserving to the undersigned
in each case tho unrestricted posssssion of all other patent rights not heredy
or othorwise liconsed to the Govermment of the United States of America, Sald
license hereby granted or agreed to be granted shall extend thr.uéhout the Unite
od States, its territories and dependencies, and all foreign countries and shall

continuc in force for the full term for which said Letters Patent may be granted,

SIGNED at y State of

thig 8y Of_ , 1948

Witnesses: - Signed:
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VWHEREAS, We , Willism ¥, Friedman and J, O, Mauborgne s

of MW@&MMM- B.3.,

. ,» have invented certain improvements in
¥ '.?.. b*' 'i'l

L
for which the unggrg{gngg on __i P .
executed an application for Letters %a%en% of %ﬁe “United States; and

. - wre
WHEREAS, the invention was made while the undersigned #%E in the employ
of the War Department, and p®rtains to a device useful in the National De-
fense, and

n

WHEREAS, The Govermment of the United States is desirous of acquiring
the entire right, title, and interest in and to the said invention and in
and to any patents that may issue 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-,
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 the Secretary of War, the entire right, title and interest, throughout
the United States of America, and the territories and dependencies thereof,
and nobt elsewhere, in and to the said invention and to the invention as de-

scribed in the specification cxecuted by the undersigned on
ing Eetters Pat-~

» preparatory to obtaini >
ent in the Hnlgeg States therefor, and to all Letters Patent issuing there-
on end eny continuastions, divisions, ronewals, and reissuos or extensions

of such Letters Patent; the said entire right, title and interest as well as
the control of the prosecution of the application and all continuaations, re-
issues and divisions thereof to be held by the ffovernment of the United
States of America (as represonted by tho Secretary of War) and all Letters
Patent including any divisions, reissues, rencwals or extcnsions thereof

as there areé or that may be granted, to be held by the Govermment as fully
and entircly as the samo would have becn held by me had this assignment and
sale not beon madc. The undersigned hercby givedgthe Govermment of the
United States of America the non-exclusive right to meke, uso, or sell the
invontion for governmental purposes in all foreign countrics.

Provided, however, that upon any subsequent notice of allowance of said
application or of any rcnowals, substitutions, divisions, continuations, or
continuations-in~-pert being given by the Commissioner of Patents, the entire
right, title, and intcrest in and to said invontion and said application or
any rencwals, substitutions, divisions, continuations, or continuations-in-
part, and such patents as may be issuod thereon, will thereupon rovert to

Shamanlvas.
subjoot to an irrevocable, non-exclusive, and royalty-froe right and lLiconse
remaining vested in tho United States of Amcrica as represented by the
Secretary of War, to meke, have made, to use, and to sell the subject matter
of said invention for govermmental purposes only, to the full ond of the
torm or terms for which any Letters Patent, divisions, reissucs, rencwals,
extunsions, continuations or continuations-in-part are or may be granted.

* Witness

Before me, a notary public in and for the
apprarcd tho abovz-named

s porsonally knowm to mo, who

in my prosence exccuted the foregoing assignmont and acknowlodged that his
excecution thercof was his frec act and deced.

Signed this day of

(Seal) Notary Public
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