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_ . Pehont Dey be

granted to him withoud p&fﬁ > “ohe thn provisions
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The subject matter of this invention is & system foy’
enciphering facsimilies.

This iavention relates to means for seoretly comsmunil-
cating information by transmitting a facsimile of the
message in a graphio form of any sort sush as a writing,
type-writing, picture, photograph or the like. Beoreoy is
cbtained by transmitting a seriss of impulses caused in
part by the message to be trensmitted and ip part by a
oontrol in graphic form such as any writing, ploture or
random arrangemsnt of dots or lines. Such a oontrol does
not necessarily have any intelligibility in itself. It
operates as A random key. At the receiving ead, s dupliocate
of this control is employed. This duplicate oomwrel is
moved in synohronism with the wovements of the sontrol at
the tranmmitting end and causes a series of impulses whioh
co=0perate with the impulses received from the transmitter,
the intersction betwesn the two series of impulses serving
to produce & faosimile of ths original wmessage.

It 1s an object, therefare, of my inveation to pro-
vide apparatus comprising & transmission sysbtem imeluding
a transmitter section and & receiver seotion. Beoh of
said seotions has, as a pert thersof, an eleotris oirouit
ineluding the ocontaots of a plurality of relays inter-
sonnsoted in suoh & way az to cause a plurality of impulses
to oiroulate in said circuit. In the traasmitter sestion
these (mpulses represeut tha combined effwats dus to the
message to be transmitted and to a control slemsnt. An
impulse can only ocour in this oircuit when both of the
relays have mot moved their contacts to the same positian.

In the ressiver ssoiion these impulses repressent thosse
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oaused by the original message, sinoce the impulses due to the

~opntrol have been removed by the use of a duplioats of the

oontrol in the receiver section.

For a further exposition of my invention referenge may

be had to the annsxed drawings and specification at the end

whereof the novel features of my inveantion will be specifiocally
pointed out and oclaimed,

In the drawings

Pigure 1 1s a oirouit diagram of the transmitter with
parts designated by blooks bearing appropriate labels.

Figure 2 is a tabulation 1llustrating ths impulses
comprising the intelligence transaitted.

| Pigure 3 is o olrcuit diagram of the receiver in bleok

fora.

In the one sabodiment of my invention whioh has been
seleoted from among others, my devios is shown aw comprising a
transuitter ssction having a motor 1 driving shaft 2 carrying
transparent drum 3 surrounded by mossage sheet 4 and slso earrying
transparent drum 5 surrounded by control sheet 6. Filthin drume
3 and 5 are looated slectric lamps 7 and 8 which sarve as souroes
of 1ight and which are snergised from a source of eleotricity #.
Oppoeite lamps 7 and 8§ so as to receive & beam of light therefrom
and, respéotively, under she ocemsrol of udug§ shest ¢ and oontrol

"sbest 8, are lesated light-gsasitive oells 10 aud 11 whish form
'pn"u.or sirouits inoluding smplifiers 12 and 13 and relay oolle

1( and 15, These relays also inoclude movadble contacts ic and 17

bisseds) in one direetion by springs 18 and 19 and, in the ether

g diroation)by ooils 14 and 16, respectively, when these colls arse

snergized, and engaging one or the other of stationary ocontacts
20 and 21, Contaots 16, 17, 20 and #1 form parts of a cirouit,

inoluding a meurge of ourrsnt 22 and relsy ooil 23, which, whea

V%




REF ID:A362758 ‘

snergized, atiraots movable contact 24 into engagement with
stationary ocontact 25, overooming the pull of spring 26. Contaote
24 and 35 gontrol a oi(ouit inoluding transmitter 27 hnfins an
output elewent 28, shown as an ahtcnnl.

- At the plesas to aiich 1t is desired to tranaamit the
intelligenoe, there is located a receiving sysien baving & re-
seiving element, indicated as an antenna 29, foraing part of

. recalvor 30 whioh 18 oconneoted into sirouit so as to control rslay
ooil 31. iais raléy'alno includes movable contaot 32 atressed
10 away from ovil 31 by spring 33 saud co~operating with stationary
contacts 34. Notor 30 drivea shaft 3C oarryinmg trsnspesront dun
37 surrounded Ly second gontrol aheet 38, whioh is a duplicate
of control shest €. Within drum 37 is looated electric lamp 39,
energised by a source of electricity 40. Opposite lamp 39 oo as
18 to receive & buam of light therefrom under the control of second
control sheet 38, ls looated light-sengitive oell 41 whioh forme
a part of & circuit inoluding awplifier 42 and rolay coil 43. This

] rﬁql%% relay slsc iucludes movable contaot 44 biaged ir one directiog;) by

dﬁ ,44143 spring 45 und._in the other diractiéfjby coil 4%, when this ooil
20 is energized, so a8 to ongayo one or the other of stationary contaots

46, Countmcta 34 and 46 form psrts of a olreuit including a source
of eleotricity 47 and & relay ocoil 43. Whis relay inodudes movable
contact 49 strossed away from coll 48 by spring 8C and co-operating
with geationary contact §l. Contacts 48 and 51 are parts of a

38 oirbuit inoluding & source of elsctrieity 62 and coil 83, which is

the operating elemsnt of & facsimile reproducer of sny cenveniont

type.
The operatien of my device is as follows: The message
_%ﬁ and the control sheets are in any graphla form such as & writing,
\kfxm 30 printihg, dnﬁ'ing. photograph or the like. They may be sald to
‘M‘\\\\ sonsist ef pluralities of spots or slemental parts emoh of which
.
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is either black or white depending upon the part of the message
whioh it forms. Relative movement is provided behwsen lamp 7 and
nessage shset 4, between lawmp 8 snd osontrol sheet 6, and between
lamp 3¢ and noond.control sheot 85 ia lay sonvenient manner bere-
tofote used in the art of facsimile transmission. i’hu causes the
beam of 1ight emitted by sach lamp to scan svery spot or element
of the messs;e or ocontrol associsted with i{t, In the transmitter
this soanning thus prodncn a sories of impulses in the amplifying
oircu;t: through the nt_'.ion of the light sensitive cells 10 and 11l.
For convenience of duc:"iption. these im ulses can ha gsaid to de
prodused by black spots in the message or ocontrol. Thus colls 14
and 16 are .n;rgitod overy time an impulsee occurs in the amplifying
oirouit agsooiated therswith. The action of the ralays sontrolled
by these coils produces in the cirouit assoeiatsd with thema series
of impulses distributsd in time ma shown in Figure 2 of the drawings
in whioh the tera "X" represents an impulse. This figure shows the
four possible eases. Thus it will be seen in ocolum 1 thnt-onargizing
00il 14 by message sheet 4 without anergiesing coil 15 bj osontrol

sheet %) causes an impulas in the sirguit containing occil 23 and

" lsbeled "Result" in Figure 2. This energizes coil 23 and causes

transmitter 27 to smit sn ixmpulss. As seen in ocolumn 2, when both
coils 14 and 15 are energirved no impulse appears in the cirouit
oontaining ocoil 23. As meen in column 8, energieing ooil 16 but not

energizing coil 14 oauses an impulse in the cirouit eontaining eeil

23. Oolum 4 shows that when no impulse is present in sither amplifier

12 or 18 and, eonswquently, neither coil 14 nor 15 is energized, mo
impulse appoers in the circuit containing eoil 25, To put it another
way, an impulse only appsars in coil 23 and, therefore, an impulse

is only sent out from transmitter 23 when coils 14 and 15 are not in

the same condition, 1.0.) are not simultanecusly energized or de-energised.

- This is due to thes faoct that simultanecus energiszation or de-energisation

4
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of coils 14 and 16 ocauses movable -oontacts 18 and 17 to engage

stationary 20 ard 21, respectively, which are conneasted to the

" same side or polarity of sourse 22.

The series of impulszos smitted by the output element
28 of transmittsr 27 is received by the input elencnt 2§ of re-
ceiver 37, Each lmpulse 50 received energited coil 31, ‘otor
35 produces relative movenent betwsen second conttol sheet 38 and
1ight 39 so that control shest 38 is scanned 1n-aynohronilm with
control sheat €, S3ince second control sheet 38 is e duplicate
of . control sheét 6, coil 43 is energized in synchronisa with the
onorgizationu of coil 15. Referring again to Figure 2, the line
labeled "Rasult"™ represents the impulses which pass through receiver
30 and energize coil 31, while the line labeled "Control" represents
the simultanecus impulaes caused by ocontrol sheet 33 und which energise
coil 43. Figure 2, colu:a 1, shows that when there is an impulse in
coil 31 and none in couil 43, an impulse ia produced in ooil 48, whioch
is repressnted in Fijure 2 by the line labeled "Heasaje". Following
through the other columna of Fijure 2 shows that whan ooils 31 and
43 ere gimul tunecusly enarglizad or dé—enorgi:-d, no impulae appears
in coil 40, Likawlse<?$%?§301thar-ooil 31l or 43 is onergized when
the othsr la de-onsriized, coll 48 is anergized. The energiasation ef

coil 43 oamusoz coil 53 to he energized and coil 83 operates a stylus

or other marking meolanism and thus message sheet 4 is reproduced,
. / Aef—- 4 6 —
dec ~7 7
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1. Aﬁ\gpantus for secret facsimile tyAnsmission comprising, a
ol rouit cogtrolled intu eithor of two posiyions by the movement of the
m;asnge to b\ transmitted, a second cirgfit oontrolled into sithar of
two positions b\ the movement of e ca uf‘ltg%meth a transmitter

"6 . arranged to emit a'gigral intermitfently,sn interlocl provided between

M/J‘ t said circuits and szid\ trarsmitYer so that said transmitter onl y sends

seid signal when both of aid cirouvits xre not in the same position, .
({b’y receiver in communication it said Lraﬁ'smittar to receive signals there-’
1qadde from end to @o co:xrol unto ther of two po.aitions thereby, a third
10 oi}cuit controlled igto either of ¥wo positions f)y s duplicate of seid
l%m@ oamouflagak(‘:]:‘e;ﬂ.ont moving in s;:nohroni n therewith, a s‘.econd interlook
provided betweer/ said receiver and said thyrd ci'rcuit so\"t}__mt aaid second
4odvbinterlock cnly tranamits a signal when n;d(r eivez)and au\i:\d\(t_\hird olire

cuit are noy¥ in the same position, and a recorder gontrolled by ;‘ail

second interlock to reproduce the measage.

2. An spparatus for secret facsimile transmissigh ocomprising, a
soanner contrelled by the monment of the message Yo bs transmitted, =

Wt'v
oireuit controlled by said scenner into either &f two pcnitiom,(l

ad-te fad o R e :
w cc-o!ufil.lgo t:;;nont% & sesgnd socsaner controlled by the movement of the
elemaiit

W . B ﬂﬁ""‘%murhp(
*(% into either of two positions, a tragsmjitter arranged to tranemit a signal |

Ny
70", (or ncno) un interlock provided betwedn gaid cirouits and said tranemitter

a second direuit eontrolled by said second scanner

8o that said transnitter only sends seid sijpals when both of sald oir-
ouits are not in the same position, a receiver In ocommuniocation with said
) a acnled,
10 “uf‘“'trunllitt'r 40 recdive signalé therefrom and to(bo ntronog) into either
st ¥o? two positions by a duplycete of said omuflo.go(alom soving in
4o 0¥ @ynohronism therewith, &/second interleock provided between as d(nid)
receiver and said thipyd eircuit so that said second interlock on
. A Teh,
”.w(innsmitl & signal yhen uid(roo.iver and said third circuit are not
18 in the same position, and & recorder controlled by naid second interleek

to reproduce theg message.

/
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5. An spparatus for secret facsimile transnission ocenprising, a

circuii contrelled inty eithar of two positions by the movement of the

mersa,t va he trapsmitted, o secoond ciroydt controlled into either of

_ Vsastg
by the movowent of & o tlu;o(al.emnr. a trangnitter

8,0 %% “Tarranied to ea

a signalfor nono) interlock provided betwoen said

oircuits and said Uransmitter ao t said transmitier only nends said

cirouiys are not in the sane poalition, a receiver
in communjoation with seid s

el @ ek
ot o ¢ (he oontrolleyinto elth

snitter to receive si.nala therefrom amd

tvo positions thsreby, & scanner sontrelled

4, An apparstus for seoret faodsimile transmission comerising, a
eipouit controlled into either of two positions by the scanning of the

mesgapzes to be trangmitted, a lipht-sengitive cell forming the oontrol

Qa,,u—(/ ’ element of sald cirouit, a second circult /controlled into either of two

R4 )

] positions by the socanning of a ocamouflage slemant, a second light-nsnsitive

gell forming the mtmi slament of 4 sscond olirouls, a trangmitter

eirouits and s:id tranemitter so

signal when one of said oirouits ergized by one of said c¢ells into &

ot Lot
e sontrolled)into sither of

slement moving in symchropism therewith, a secondq interlock provided be-

twesn sald reseiver and sald third eiroutt so that 2uid zecond interlosk
! I] L

B
18 i only transaits a sl when nid(rouivezylnd said third cirouit are in

different positions,/and a recorder oontrolled by said sdgond intcrlo&

to reproduce the messags.




10

18

REF ID:A362758 .

S§. Moans for seoretly transmitting graphic 1nfonnation, said

means comprising, & message in grephio form whioh it is desired to tramgw
mit, a scanner arranged to scan and ropfoduho said maagagze a3 a series

f electris¢ impulses of_vnrying_inton-ity. & soreen having varying
portions, & second scanner arrangsd to ascan and ropraduéq the variations
of zald soreen ;u.u second series of electrioe tnpuquj-of'vnrying inten-
sity, a relay co.nected under the oontrol of said scammer and arcanged
to be moved by each of said impulses to one of two positions, a second
relay conneotad under the control of said seoond scanner and arrenged

to ba moved by cach of said second impulses to one of two positions, an
slactrio olrcuit including parts of said relays and adapted to be olosed
only when there i3 instantaneously en impulse in eithsr sasries but not

in the othar, a tranamittar conneoted under the control of seid electris
oirouit so ag to enit impulses whenever said oirouit is closed, & re-
ceiver arranged to receive the impulses emitted by sald transmitter and
heving an output comprising a third a;rion of electriocal impuiaen of
varying intensity, a wecond screen dunliomting said first mentioned
screen, & third scanner arranged to scan synchronously with the scannimg
of said sscond scanmer and reproduce the wariations of said gacond

soreen az a fourth series of slectric impulses of wvarying intensity, am

n’N% (oloctor-mechnnicﬂ{intorlock connected under the sontrol of said third

and of ssid fourth sories of impulass and arranged to be energized

whenever &n impulsq ccours in one of said third and fourth series and me

impulse occurs simultaneously in the othar of said third and fourth
sories, and a recorder connected under the control of said interlook

and arranged to opersts whenever sald interlock is snergized and to

thereby roproduce aaid message,
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€. Means for mecrectly transmitting graphioc inforration, said
means comyrising, a mrgsa,c in graphic form whioh 1t is de~ired to transe
mit, a scanner arranpged to scan and reproduce said messa e as a series
of eleccric lispulsee of varyln, intensity, a screen havin, varying
portions, a second scarner arranged to scan and reproduce the variations
of sald goreen as & seoond reries of electric impulsoa of varying in-
tamait_, au(i}actor-mnchnuical nterlooiz connected under the nontrol
of bot! of sa. ceriea of 1+11ae3 and arranged to be cnerglized whenever
an iriulse ocours in one of seid ssries and does not ocrur zimultaneously
1n the othapr of aarid sories, 8 transmitter connected under the control
of said in.erloek so &s to emit impulses whenever amid interlock is
enor_ired, a racelver arran_ed to roceiv: the impulses emitted by
sald transmitter and havin, an output compriszing a third series of
electrical impulses of varyin, intersity, a secord screen duplicating
said first mentioned sorcern, & third scammer arranged to soan aynchronously
with the scarning of said second scamner and reproduce the variations
of said second screen as a fourtd geries of elestric imrulses of varying
irtengity, & second electwo-r:chanlcal interlock connected under the
control of said third and of said fourth series of impulses and arranged
to be ener_ized whenever an irpulae oocurs in one of said third and
fourtl! series and no impul 8 occurs aimltaneoua]‘.y in the other of said
thire snd fourth series, and # recorder oonnected under the control of
saicd sccond interlock end arran,ed to operate whenever saaid second

interlock is enerpized and tn thereby reproduce saxd message.
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7. Moans for seoretly transmitting graphic information, sl_id
neans comprising, 8 meseaye in ,reaphic form whioh it is desired to
trans:it, & sounner arranged to ascan ana reproduce sald message &8
a meries of eleotrio impulsers of varylng intensity, a screnn having
varying portions, a seoond scanner erranged to scan end reproduce the
variatlions of said soreen us a second gerles of electric iipulaes of
varyinglinteusity.'a ralay connected under the control of said scanner
and arranged tc be moved by each of ssid impulses to one of two positionms,
a second ralay conunected under the conirol of seld second scennar and
arran;ed to be @oved by each of said gecond impulses to one of two po-
sitions, an electiric circuit including parts of said rolays and adapted
to be clused only when there is ingiantaneously en impclse in oither
geries but not lo tho olhor, & transamitter coonseted under ths control of
said elgotric olrouilt 80 B3 to emit iapulses wheagver aald cirsult is
closed, & recaliver arranged to rscoive the izpulses emittod by said trans-
mitter and having sn output comyrising a third assrios of elecirioal
impulses of varying intensity, a« 3econd screen duplicating said first
mentioned soreen, & third scanﬁsr arrangsd {0 soan s nchronously with the
scanning of said gecond scannsr and reproduce the wariations ol said
second goreen saa & fourth geries of electirio impulses of varying intensity,
& third relay commected under the control of said thira scenner and
arranged 1o be moved by sach ol sald inpulses of said fourth ssries to
one of two positions, a fourth relay connacted under the control of said
receiver and arranged to be moved by vach of saild impulases of said third
series to one of two positions, an electric cirsuit including parts of
sald relays and adapted toc be closad only when éhere is instantaneously an
impulse in either said third or said fourth series but not in the other,
and & recorddér oounnected under the control of said circuit snd arrenged
to be snergized whenever said ofrcult is closed to record £he original

message.
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IOH.I J 1
ades (sending) a facsin

W.{,X 8. 'tho sethod ol‘(truuniuion whig

Ampt ol ol P :
45p llion nnd Yo, or Jindre _or Andreasing g the secrecy of the trnnnmillioggﬂ /

TR

3. _Tho motliod ol secret messuge transmission which

| slve 47
the fol Qwing steps al the transmission stationg-writing the meassg)

apyy el
lofve)$] scaﬁnmb theltwritien msz ) benoratlnb g-serios mmusos due to

fjpl o/
ifig due tofpresence &£ absence of

udes taking

telvo]¥] the scorning, seidNupulses e

5,,},,,[¢7 written mntter at the indent 6l the impulse at the poins warme{nﬂ

qhte . (—g
at that instant))énwrgo nt inand removing impulses from seaid series 9

{ e . ¢

impulses acoosding 6 a predesierninedplan and transmitting the resulting

q Ree . 8- m k. S
strean)of impulg’s to the receivin, statiomyland takin, the following. ﬂp""

Ylve Iy

g
7¢Tti’ﬂ Mye ¢

wlyely7 ®Leps ut the receiving station: receiving tha(t api\of impulseaf’(‘f'cj"'"‘
141'“ ‘uw
10 ses at thfs

‘trafismitting sPetion and adding‘impulses that were removed {rom o)

moving 'pulse.,! that were Interposed in the series of i
series of impulses B theckrlns:r-.itting atatiy shereby to effectively
reproduce the sald series of impulses that directly resulted from said

scanning, and recording the last-named reproduced scries of impulse.

10 In a system of secret {acsimile transmisaidn, a transmitting
station cdgprising first and seoond elementa of which each eloment is
adapted for operation to a pluralityd positions, socanning means £ér
operating the first of said elements to control its positjefi, means

5 for ocontrolling the position of the seoond element jx an irregular manner
Q?L’ sccording to a ﬁredoternine law; and a receivifiy station comprising

r&,éboj' | third and fourth elsments of whidh oaocl: elament is adaptsd for operation
to a plurality of positions, means whd -bj the poasition of the third

slement is controlled mcoording €o the conyoint action and in dependance

10 on the relative position of the first and secohd elements, means for
controlling the fou element in the same irregulex manner that the

- second element is oontrolled, and means respongsive to the oonjoint action
and acting-in dependance on the relative positions of the third and

fourth elements for roproduoiﬁg the original message.
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IN TESTIMONY WHEREOF 1 affix _ my signature___

(Sign here, first name in full.)

OATH
)
: 88
)
Tillian P, Priedman
the above-named petitioner , being duly sworn, depose® and say® that he 1s &

citizen of the United States of America

and resident of 3232 Hilitlry Road. Ro ﬁl. N‘.hington‘ D. c.

that be verily believe® himself to be the original, first, and sole

lnveutor of the improvement in System for “roiphering rncairile

described and claimed in the annexed specification; that he do¥8 not know and do®®

not believe that the same was ever known or used before his invention or discovery
thereof or patented or describéd in any printed publication in any country before his
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 him or his legal representatives

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

for patent or said improvement has been filed by him or his representatives

or asgigns in any country foreign to the United States, except as follows:

(Sign'here, first name in full)

SWORN to and subscribed before me this. day of : , 1943

Notary Public

(Seal here, to be .impressed
in-paper.) : ¥-3952,AC
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. ASSIGHHENT
LosiuBsdan L

WHEREAS, T , W®llian 7. Friedmu R
of __ 3982 Eilitary Resd, ¥, W., ashington, D, Op

’ haf invented certain improvements 1in

>

for which the undersigned on __ gyen duie herewith
executed an application for Letters Patent of the United States, and

WHERTAS, the 1nvention was made while the undersigned was 1n the employ
of the .ar Department, and pertains to a device useful in the National De-
fense, and

WHEREAS, The Government of the United States 1s desirous of acquiring
the entire right, title, and interest in end to the said invention and 1in
and to any palents ihat may issue thoereon.

NOY/, THERDFORE, in comsideration of the premises and one dollar (%$1.00),
the receipt of which 1s hereby acknowledged, the undersigned have sold, as-
signed, end treansferred, ana by these presents do hereby sell, assign and
transfer unto the Govermment of tne United States of 4imerica, as represented
by the Secretary of war, the emtirc right, title and i1nterest, tnroughout
the United Statas of America, and the territoriss and dependencies thereof,
end not elsewhere, i1n and to ihe said inventicn and to the invention as de-
scribed 1n the specification cxescuted by tne undersigned on _even date

herewith » preparatory to obtaining Letters Pat-

ent 1n the United States therefor, and to all Letters Patent issuing there-
on snd sny continuations, divisions, roncwals, and relssues or extensions

of such Lettors Patent, the suid cntire richt, title end inteorcst as well as
the control of tnc prosecation of the application and all continiations, rec-
1ssues and divisions thereof tc be held by ihe foverarent of the United
States of America (as represontea by tho Secretary of Nar) and all Letters
Patent including any divisions, relssucs, rencwals or cxtinsions thereof

as there arc or that may be granted, to Lo held by thc Governmont as fully
and entirely as the same would have becn held by e had this assisnment and
selc not been made. The undersipgned hercby gives the Government of the
United States of Amcrica tne non-cxelusive right to make, use, or scll the
invention for govcrnmental purposes in all foreign countries.

Provaded, howcver, that upon any subseqaent notice of allowance of said
application or of any renuwals, substitutions, divisions, continuations, or
continuations-in~part being given by the Commissioner of Patunts, the entire
right, titlc, and intorest in and to 3aird invontion and said application or
any rcnewals, substitutions, divisions, continuations, cr continuations-in-~
part, end such patents as may be i1scucd thereon, will thereupon rovert to

nysedf

subjcct to an irre¢vocable, non-erclusive, and royalty-free right and licensc
remaining vested in the United States of Amcrica as r.prescntod by the
Secretary of Lar, to maeke, have made, to usc, -nd to sell the subjeet matter
of sa1d invention for goveramental purposcs only, to the full c<nd of the
term or torms for which any Lettors Patont, divisions, reissucs, rencwals,
ext nsxons, continuutions or continuitions-in-~psrt are or moy be granted.

Witness

Beforc me, a notary public in and for the -
app: arcd the nbov.-named

s pursonally known to mz, who

in my prosencc exccuted the foregoing assigument and acknowledged thet has
exccution thercof was his frec cet vnd dced.

Signed this dry of

(Seal) Nolary Public
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