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Patenied Aug. 5, 1947 2,425,076 

UNITED STATES PATENT OFFICE 

SECRET FACSIVE LIE SYSTERA 
Charles 5, Yoig, Pricetoia, N. S., assignoir to 
Radio Corporatina of Algerica, a 
featyare 

cirpora SigE 

Applicaia Feierary 26, 1944, Seria. N. 524,11 
(C. 8-22) 4. Caixas. 

iiie present invention relates to communication 
Systeins and more particularly to systems for 
Serding and receiving facsinile signals in Secrecy. 
ivore particularly, the present invention relates 
to a Secret facsimile conimunication System 
Wherein a novable member at the transnitter 
a dia, CoreSpoilding nowable nenger at the re 
Ceiwei are caused to have substantially identical 
Sg88s. Variations. 

fi'iy, according to the invention, in a Scanner 
ich C3ae element, noves with respect to an 

i? to cause generation or recording of image 
Signals, the rate of this movement, is varied in 
accordazace with a prearranged plan at both the 
transmitting and receiving station or stations. 
Cite ci ha elements which innoves with respect 
to the other operates at Speeds regularly en 
ployed. Elie irregularity in rate is produced 
by rovement of the other element in a predeter 
rained manner. Any desired synchronizing and 
phasing scheme may be employed, the secrecy 
feature being obtained locally at the transmitter 
aid at the receiver. 
To be inteligible, the received image must be 

recorded with scanning speed changes along the 
direction of a Scanning line, which correspond 
exactly with the Speed variations introduced at 
the trans initter. If these variations in speed are 
not obtained at the receiver in accordance with 
a fedetermined plan, nothing Which is intelli 
gibe will be recorded. 

he primary object of the present invention is 
to provide novel nethods of and apparatus for 
preventing the intelligible receptica of facsirinile 
signals by anyone except althorized persons. 
Aiother object is to provide a facsimile trans 

mitter and/or a facsimile recorder having means 
for varying the ree of departure from the nor 
mal scanning speed during a single scanning ex 
Cursion of an eleinent of a Scanning means. 
A further object is to provide a novel arrange 

neint frr Cotaining changes in relative Speed of 
the parts of a facsirie Izi achine in accordance 
With a predetermined. Code, 
Other and more specific objects of the inven 

tion will become apparent and suggest themselves 
to those skilled in the art to which the invention 
is directed upon reading the following Specifica 
tion and claims in connection with the drawings 
in Which: 

Fig. is a View in elevation of a facsimile ina 
chine embodying the invention. This view is 
partially sectioned on line - of Fig. 2. 

Fig. 2 is a view in elevation taken from the left 
of the machine of Fig. 1. 
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Fig. 3 is a view in elevation taken for the 

opposite side of Fig. 1. 
FigS. 4 and 5 are details of the structure of the 

inactine of Fig. 1. 
Fig. 6 is a fraginentary view of the nachine of 

Sig. showing it arranged as a recorder. 
Fig. 7 is a view in plan, partially sectioned, of 

a machine embodying the invention in modified 
foin, certain of the well known parts being onit 
ted for the sake of clearneSS of illustration. 

Fig. 8 is a plan view of a portion of the nachine 
of Fig. 7. 
The machine of Fig. 1 may be used as a trans 

mitting scanner or as a recording Scanner, usually 
referred to as a recorder, With very slight modi 
fication of parts as shown in Fig. 6 of the draw 
ings. With the machine of Fig. in operation as 
a generator of image Signals, the output Cf the 
phototube SS may be applied to an oscillator 
nodulator and radio transfinitter (not shown) by 
Way of a pre-amplifier and the terminals 3 
as iridicated in Fig. 2. With the machine of Fig. 

in operation as a recorder of image signals, a 
scanning electrode such, for example, as a stylus 
3 (Fig. 6), replaces the phototube 3 of Fig. 2. 
Radio signals are intercepted by as antenna, 
connected to a radio receiver 7. A signal anpili 
fier and detector 8 serves to a plify in age sig 
nals which are supplied to the stylus 4. Any 
desired signal Separating means is represented by 
the connection 9. The purpose of this Will be 
pointed out hereinafter. 
From the foregoing, it will be seen that a coin 

plete facsimile Systern is disclosed diagranilati 
cally, and it will be understood that this System 
apart from features of this invention may Opelate 
in the usual manner to generate, tranSimit, and 
record image signals. Synchronization of the in 
terconnecting machines in this Systein Inay be 
obtained in any well known nanner. 
The machine of Figs. to 5 comprises a base 

2 Which forms the principal Support for the op 
erating parts and driving mechanisin of the appa 
rats. Uprights 23 and 25 are secured to the base 
2 by any desired fastening means such as Screws 
2S, he uprights Serve as bearings for journals 
2, extending from nowable frame members 28 
and 29 which are secured together by rods 33 and 
32. A suggested mode of attachment is shown 
Which comprises a reduced threaded end 33 Ugon 
each rod which receives a securing nut 34. 
The journals 2 are apertured concentrically to 

receive a shaft, 3 upon Which is Secured a copy 
holding drum 33. Driving power is imparted to 
the shaft 3 by a gear 33 secured on one end. 
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The hub 4f of this gear in conjunction with a col 
lar 42 secured upon the shaft prevents longitu 
dinal movement. The gear 39 and the collar 42 
may be detachably secured to the shaft by any 
Suitable means such as by set screws 43. 
The gear 39 is driven by a motor 44 through a 

pinion 46. The motor 44 is preferably a syn 
chronous or other speed controlled motor so as 
to insure synchronous operation of the Several 
machines comprising the communication system. 
The rods 3 and 32 serve as guides for a scan 

ning head assembly 48 which is movable axially 
along the drum 38 to produce scanning of a sheet 
secured to the drum as it rotates. The scanning 
head 48 is provided with recesses 5 (Fig. 2) in 
which are seated apertured slides 52 which re 
ceive the rods 3 and 32. - 
When the machine is to be used as a transmit 

ter for generating image signals, the scanning 
head 48 will contain an exciter lamp 54 from 
which is projected a beam of light to be reflected 
from the subject copy of the drum 38 into the 
previously mentioned phototube. 0-inwell known 
manner. . . . . . . . . . . . . . . . . . . . . . 
A lead screw. 56 is journaled in extensions 58 

and 59 of the frame members 28 and 29. A col 
lar 63 together with the hub 64 of a worm wheel 
66 prevents, end-play of the lead screw 56. 
To provide for rotation of a lead screw 56 at 

a Speed which is correlated with the speed of 
rotation of the drum 38 for producing the usual 
helical scanning movement, the worm wheel 66 is 
driven from a small synchronous motor 68 se 
cured to the frame member 29. The motor 68 
may be connected to the same power source as the 
motor 44 or to a separate frequency controlled 
power source so that these two motors will op 
erate in Synchronism. . . . . . . . 
The scanning head 48 is provided with a half 

nut 72 carried by a spring 13. The resiliency of 
this spring permits the half nut 12 to be disen 
gaged from the lead screw 56 by applying pres 
Sure manually or by an electromagnet to a thumb 
piece 76. . . . . . . . . 
From the parts thus far described, it will be 

seen that the scanning head 48, which is nor 
mally carried by guides rigidly secured to a sta 
tionary part of the machine, such as the base, 
is carried by the movable frame composed of the 
frame members 28 and 29 which are capable of 
concentric movement about the drum 38. If this 
movable frame is moved in the direction of rota 
tion of the drum, the scanning speed along a 
Scanning line will be reduced, and if it is moved 
in a direction opposite to the direction of rotation 
of the drum, the scanning speed along a scanning 
line will be increased. . 
The change in Scanning rate may be produced 

and controlled in a manner now to be described. 
A can 82 having any desired predetermined shape 
is driven from the copy holding drum shaft 37 
through a pinion 84 and gear 86. The pinion 
may be of a unitary part of the drum 38 in which 
case both the drum and the pinion may be se 
cured to the shaft 3 by a set screw 88. The 
Scanning drum may be provided with a paper 
holding clamp or the like, shown diagramma 
tically and indicated by reference character 89. 
The clamp 89 may be used to correlate the angu 
lar position of the subject copy sheet on the drum 
38 with respect to the position of a recording 
blank in the recorder, thereby providing for 
phasing of the received copy. This may be ac 
complished in other ways, for example, by a line 
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Scribed on the drum which will serve as a guide 5 

4. 
for locating the sheet; by a signal or signals 
derived from a mark on the subject copy sheet, 
or recording blank in a predetermined position 
With respect to the inscribed or recorded copy; 
or by any of the foregoing Suggested means in 
combination. Other framing or phasing means 
well known to those skilled in the art may also 
be used. Preferably, there is to be no regular or 
periodic relationship between the position of the 
subject copy sheet and the angular position of the 
cam.82 or other connection between the several 
parts of the machine which could serve to aid in 
deciphering received copy. It is also essential 
that the phasing signal, ordinarily transmitted at 
the start of each Scanning line, be blanked out by 
a commutator from the actual transmission in 
Order that no clue be given to the average scan 
ning speed or to the pattern of the cams. 
The frame composed of the members 28 and 29 

is supported on the cam 82 by means of a cam 
following roller 90 (Fig. 2) which is rotatably 
carried by a rod. 9 extending from between the 
frame members 28 and 29 to which it may be se 
cured in the same manner as the rods 31 and 32. 

; The axis of the can 82 and of the roller 90 pref 
erably lie on- an arc having as its center the axis 
of the shaft 37. . . . 

It is necessary that the rate of change of scan 
ning at each machine correspond exactly through 
out the length of a transmission. In order that 
this be so, the recorder and scanner drums must 
first be phased or framed with each other by any 
of various means known in the art, and then the 
recorder and scanner cans must be started 
Simultaneously from a predetermined position. 
This may be accomplished by driving, the cam 
82 from the gear 86 through a magnetic clutch, 
Ol' by the equivalent arrangement shown com 
prising a detent 92 and a slipping-drive clutch 93. 
The detent 92 engages a notch 96 (Fig. 2) formed 
in the periphery of a ratchet disc 97 secured to 
or integral with the cam 82. The detent. 92 is 
held in engagement with the notch96 by a spring 
98, and it is rocked about its supporting pivot 99 
by an electromagnet f of, the terminals 32 of 
Which are connected to a starting pulse source. 
The armature 03 of the magnet () may be 
formed integrally with the detent arm as shown 
So that the detent 92 and the armature O3 form 
a bell crank. The lower end of the armature 103 
is bent laterally as shown to clear the gear. 86. 
To retain the detent 92 out of engagement with 
the ratchet disc 97 after the magnet has been 
energized, a latch member f04 is provided which 
Will engage and hold a toothed projection 05, 
formed on the armature section of the detent 92. 
A compression Spring 6 biases the latch mem 
ber f4 to a position where it will catch the tooth 
05. The tooth fo5 may be released by pressing 

the thumb piece 07. 
The gear 86 and the clutch 93 together with 

its aSSociated parts is journaled in a bracket 98 
detachably secured to the base 2 by suitable 
fastening means such as a screw or bolt O9. The 
hub fiO of the gear bears against the face of the 
bracket fo8 to retain the gear in place laterally, 
and the portion of the hub providing the 
journal which rotates in the bracket is reduced 
in diameter as shown. The driving member 12 
of the clutch .93 is secured on the hub portion 
if f by a set screw or other fastening means. 3. 
The radial face of the member if 2 bears against 
a boss ff.4 on the bracket 08 and thereby co 
Operates with the radial face of the hub O. in 
maintaining the gear in its desired axial position. 
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The cam 82 and the ratchet, disc 9 are keyed 
or splined on a stub shaft f6 which is rotatably 
supported in the hub of the gear 86. In order 
that these parts may be removed when desired 
from the shaft , a nut and check nut con 
bination is engaged with the threaded end 
of the shaft S. 
The driven member 9 of the clutch 93 is 

slidably keyed or splined on the shaft 6, for 
example by a key 22. Frictional cooperation 
between the driving and driven members of the 
clutch is insured by a friction disc 23 pressed 
between the clutch faces by a compression Spring 
26. The spring reacts between the clutch mem 
ber 89 and a disc 29 which is held in position 
on the shaft by a detachable collar 3. A thrust 
Washer 33 is interposed between the outer radial 
face of the gear 85 and the inner radial face of 
the ratchet disc 97 so as to provide the stationary 
reaction point for the compression spring 26. 
By the arrangement of the parts just described, 

it will be seen that, if the ratchet disc 97 and 
hence the cam 82 are prevented from rotating 
by means of the detent 92, the gear 86 will rotate 
the driven member 2 of the clutch 23 but 
slippage will occur between the clutch members 

2 and 8. If the detent 93 is released from 
engagement with the notch. 96, the cam 82 will 
be driven as a unit with the gear 86. 

In operation of the machine of Figs. 1 to 5, the 
subject copy to be scanned may be placed on the 
drum 38 on the machine serving as a transmitter 
while a recording blank Will be placed on the 
drum of a similar machine arranged as Shown in 
Fig. 6 to serve as a recorder. The machines are 
phased or started simultaneously as previously 
stated. At the trainsmitter the can 82 may be 
started at any time by a signal generated from a 
commutator on the can shaft or by closing a key 
23S (Fig. 2) to energize the magnet 02, thereby 
permitting the can to rotate and oscillate the 
frame which carries the scanning head 48. The 
fixed contact of the key 38 may be connected 
to any desired source of energy 39, and the one 
terminal of the magnet 2 may be grounded as 
shown. A connection 2 leads to the amplifier 
and trainSmitter so that the pulse generated on 
closing key 3S will be transmitted to a receiver 
or receivers in communication with the trans 
mitter. Each receiver may be arranged as. Sug 
gested in Fig. 6 so that the pulse signal Will be 
applied to energize the Winding of the magnet 

whereby the clutches at both the transmitter 
and recorder will be released simultaneously. 
The gear ratio of the gear and pinion combina 

tion 84 and 86 can be made non-integral so as to 
give an extended run before a repeat in the 
Scrambled pattern, and the cams and gears can 
be changed according to a prearranged code. 

It will be obvious that when the machine of 
Fig. 1 is Operated as a transmitter with its cam 
stationary, any recorder of the usual type may be 
employed for making a record of the subject 
matter transmitted. If the machine of Fig. 1, ar 
ranged as shown in Fig. 6, is employed as the re 
Corder, the regular inage signals will be received 
merely by permitting the detent 92 to remain in 
engagement with the notch 96. 

Figs. 7 and 8 of the drawings show a modified 
form of machine suitable for use as a recorder 
of scrambled image signals produced by the ma 
chine of Fig. 1. This recorder is of the helical 
type and comprises a cylinder 44 secured on a 
rotary shaft 46 Which is slidably journaled at 
one end in a bearing 48 carried by a side frame 

5 

O 

20 

40 

5 

O 

O 

75 

6 
member 49. The opposite end 52 of this shaft 
is squared and is slidably carried in a square hole 
in the hub 53 of a bevel gear 56. The hub 53 
of the gear is journaled for rotation in a frame 
member 58. The frame members 49 and 58 
serve as supports for the entire mechanism of the 
recorder which may be of any well known type, 
and therefore, details of construction are omitted 
for the sake of clearness of illustration. 
The portion of the hub 53 which is journaled 

in the frame 58 is reduced in diameter as ShoWn 
to provide a shoulder 5. So that the gear 56 is 
positioned with respect to a meshing gear 62. 
A worn pinion 63 secures the gear 56 axially 
in position in the frame 58. The worm pinion 
63 is in mesh with a worm gear lé which may 

be employed to drive a paper feeding device (not 
shown) at a speed correlated with the Speed of 
rotation of the cylinder i. 
A compression Spring 65 reacting between the 

end of the cylinder 44 adjacent the frame mem 
ber 49 and the frame member itself urges the 
cylinder toward the left as viewed in Fig. 7 of 
the drawings. This movement is permitted by 
the slidable mounting of the shaft in the bearing 
member f48 and the hub 53 of the gear 56. 
The cylinder A4 is provided with a helix 66 

Which projects its peripheral Surface. A record 
ing unit is indicated in its entirety by reference 
character 6, and it may be of the type disclosed 
in my Reissue Patent No. 20,152, granted October 
27, 1936. This recording unit is secured in any 
suitabie manner to the frame members 3 and 
58 so that the printer bar 68 cooperates with 

the helix 66 to produce a record on a web or 
sheet (not shown) propelled in any suitable man 
ner knoWn to the art. 
The recording unit 6 receives image signals 

from a signal anplifier and detector which 
is connected to a radio receiver 3. The output 
of the detector in the unit f is fed to the re 
cording unit over a connection 4, and the re 
cording unit is indicated as having a ground con 
nection at 6. 
In place of the mechanical recording unit 67, 

the printer bar 68 may be arranged so that it is 
urged against the helix 66 by Spring pressure or 
other means. The connection it will then Sup 
ply the image signals directly to the bar 68 so 
that chemical recordings may be obtained, in 
which case the cylinder 44 will be effectively 
grounded, for example, as indicated at reference 
character . 
The entire recording mechanism is shown as 

being driven by a gear 9 which meshes with a 
pinion 3 on a motor shaft 82. The pinion 8 
is shown as being elongated to allow for axial 
movement of the cylinder 64 which is produced 
in a manner to be described. The pinion S: 
is driven at a speed which is synchronized with 
the Speed of the transmitter in communication 
With the receiver 3. While a gear and an 
elongated pinion have been shown illustratively, 
it Will be understood that any other drive for 
the reciprocable shaft (36 may be employed. 
The cylinder 43 is moved axially to vary the 

Scanning Speed along a given Scanning line by 
a can 86 which corresponds to the cam 82 of 
Fig. 1 of the drawings. The peripheral surface 
Of the can engages a can follower roller 88 
Which is journaled in a channel shaped member 
A89. The latter is mounted upon a pair of rods 
9 and 92 which are slidably received in aper 

tures in the side frame member 58. The chan 
nel member 89 is provided with a hardened por 

  



2,425,076 
7 

tion of 94 which is in contact with a hardened 
ball 96 secured in the end of the shaft 46. As 
the cam 86 is rotated, the shaft 46 Will be re 
ciprocated by irregularities in the surface of the 
Cal. 
The cam 86 is mounted upon the reduced end 

of a shaft 98 along with a latch disc 99. The 
cam and disc are clamped in position by a nut 
20 in threaded engagement with the reduced 
end of the shaft 98. 
The shaft 98 is driven from the bevel pinion 

62 through a gear and pinion combination 203 
and 204 and a slipping-drive clutch 208. 
gear 204 has a reduced portion 206 on its hub 
297 which is journaled in a bracket 209. The 
driving member 2 of the clutch is Secured to 
the reduced portion 205 of the hub. A reduced 
portion 2 2 of the shaft i98 is journaled in the 
hub. 207 of the gear and slidably carries the 
driven member 24 of the clutch which is con 
strained to turn with the shaft, for example, by 
the key 26. A compression Spring 28 reacts 
between the driven clutch member 24 and a 
member 22f which is secured on the end of the 
reduced shaft section 212 by a collar 222. In the 
arrangement shown in Fig. 7, the reaction of the 
spring 28 transmitted through the shaft 22 is 
taken up by the shoulder on the hub 207 which 
is in contact with the bracket 209. 
A notch 226 (Fig. 8) in the ratchet disc 99 

is engaged by a detent member 227 pivotally Se 
cured at 228 to a bracket member 229 projecting 
from the frame member 58. An electro-mag 
net 232, when it is energized, removes the detent 
member 22 from engagement in the notch 226. 
A latch member 234 holds the detent after the 
electro-magnet has been energized. The latch 
member may be released by pressing a thumb 
piece 236. - 
The electro-magnet 232 may be connected to 

the output of a pulse signal separator 238, or it 
may be connected as shown in Fig. 6 of the draw 
ings. The actual arrangement employed will de 
pend upon the method followed at the trans 
mitter for deriving and transmitting the start 
ing pulse. 
From the foregoing description of the opera 

tion of a secrecy system, employing machines of 
this invention, described in connection With FigS. 
1 to 6, it is believed that the operation of the 
modified machine, shown in Figs. 7 and 8, Will be 
understood. 

Various modifications of the System shown and 
described herein by way of example are possible, 
without departing from the spirit and scope of 
the invention described herein, and it is desired 
that any and all of such modifications be con 
sidered within the purview of the present in 
vention defined by the hereinafter appended 
'claims. 

The 
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Having now described the invention, what is 60 
claimed and desired to be secured by Letters Pat 
ent is the following: 

8 
1. In a facsimile machine for insuring privacy 

of communication comprising a Support for a 
sheet to be scanned, means to Scan Said sheet, 
means for producing relative movement between 
said scanning means and said sheet Supporting 
means, the combination of means for producing 
variations in the relative rate of movement be 
tween said sheet Supporting means and Said 
scanning means, means to render said variation 
producing means ineffective, and means for 
causing release of said variation producing 
learl S. 
2. In a facsimile machine for insuring privacy 

of communication comprising a Support for a 
sheet to be scanned, means to Scan said sheet, 
means for producing relative movement between 
said scanning means and said sheet Supporting 
means, the combination of means for producing 
variations in the relative rate of movement be 
tween said sheet Supporting means and said 
Scanning means, means to render Said variation 
producing means ineffective, and signal respon 
sive means operable from a remote point adapted 
to cause release of Said variation producing 
means. 

3. In a facsimile machine for insuring privacy 
of communication comprising a Support for a 
sheet to be scanned, means to Scan Said sheet, 
means for producing relative movement between 
said scanning means and said sheet supporting 
means, the combination of a movable mounting 
for said sheet Scanning means, a cam together 
with means for imparting movement to said 
'cam from Said support for producing Variations 
in the relative rate of movement between said 
sheet Supporting means and Said Scanning means, 
a detent for holding said cam stationary when 
normal operation of said machine is desired, and 
means adapted for causing release of said cam 
when said machine is to be operated for the 
purpose of insuring privacy of communication. 

4. In a facsimile machine for insuring privacy 
of communication comprising means to propel 
a sheet to be scanned, a helical Scanning mem 
ber and a printing member to cooperate with 
said helical Scanning member to Scan Said sheet, 
and means for producing axial movements of 
said helical member during a Scanning opera 
tion in accordance with a predetermined plan 
whereby to insure privacy of communication. 

CHARLES J. YOUNG. 
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