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Application filed April 22, 1930, Serial bNo. 446,258, and in France April 26, 1929. ;

The present invention relates to a method
and apparatus for coding and decoding.
The object of the invention is to provide
a method and apparatus for deforming the
& writing on a document prior to its transmis-
sion and for correcting the deformation in
a receiving system: The two operations—
deformation and re-composition—are car-
ried out in any apparatus independent of
0 the transmitting system. The document to
be transmitted will, in accordance with the
present invention, be illegible even to_ the
operator transmitting the message. Similar-
ly, the operator at the receiving station of
16 the transmitting system will see only an il-
legible, deformed document. The person
possessing the re-composing apparatus is the
only one who will be able to transform the il-
legible message transmitted into a‘replica of
20 the original document used for transmission.
Therefore, all danger of any third party
learning the contents of the transmitted doc-
ument is thus eliminated. Transmitting may
be effected without any special precautions
in the ordinary apparatus now in general
use for transmitting documents electrically.
The basic principle upon which the inven-
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tion operates consists in scanning parts of

the document in narrow parallel bands or
lines. In addition, the lines of the document
are deformed longitudinally so that points
thereon -occupy positions different from
those on the original to be transmitted. The
imbroglio may be complicated by position-
ing certain characters without significance
along the margins. g
The document is first explored by a lumin-
ous beam along a narrow band and the latter
is then displaced. This band is then photo-
graphed on a surface whose displacements
follow any predetermined law, i. e., regular,
irregular, or regularly irregular. Obvious-
ly, means must be provided for preventing
any given line being registered over one al-
5 ready recorded, i. e., an anti-duplicating sys-
" tem must be used. :
The invention will be more clearly under-
" stood in the course of the detailed descrip-
tion now to be given with reference to the
accompanying drawings in which:

30

35

0

50

Fig. 1 illustrates diagrammatically one
constructive embodiment of the invention in
part;

Fig. 1a shows diagrammatically the addi-
tional part to Fig. 1;

-Fig. 2 is an illustration of the optical sys-
tem of Figure 1;
~ Fig. 3is an elevation of the anti-duplicat-
ing system; :

Fig. 8a is a side elevational view of the ap-
paratus shown in Fig. 3;

Fig. 4 shows a mechanism for varying the
rate of advance of the receiving apparatus. -

Defor-ming apparatus

The document to be deformed is applied to.

cylinder 1 which is illuminated along a gen-
eratrix a over a width of one third of a mm.
by means of any convenient optical system.
In my preferred form of carrying out my in-
vention, I use, to illuminate the generatrix «
of cylinder 1, a lamp S and a cylindric lens
1., as shown on Figures 1 and 2; a slit F is
placed on the path of the luminous beam

after reflexion on the cylinder 1, so as to-

give a plane beam P (Fig. 2) whose width is
equal to that.of generatrix a, i. e. one third
of a mm. This beam falls upon an oscillat-
ing mirror 85, which rejects the beam on an
objective O; this objective O concentrates
the beam on a photographic film or paper ap-
plied to cylinder 6 which is énclosed n
opaqué chamber 7, 8 through which it is pos-
sible to obtain a punctual aperture, which is
displaced along a given generatrix as will be
explained hereinafter.

The mirror 35 is given a slow movement of
small amplitude about an axis perpendicular
to generatrix a.

Chamber 7, 8 is composed of two concen-
tric cylinders. Interior cylinder 7 is fixed
in position and provided with a longitudinal
slot 77. Exterior cylinder 8 rotates at uni-

form speed about its axis and is provided
with a helicoidal slot 8’ on one half of its
periphery. ) L
The light reflected from mirror 35 traverses
slots 7.and 8’ and yields a punctiform beam
at their point of intersection which falls upon
the photo-sensitivé film or paper on cylinder
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6 to give the deformed image used for trans-
mission. .

The photographing of the line takes place
during one half a turn of cylinder 8. Dur-
ing the other half turn (dead) the following
operations occur: Photographic cylinder 6
is displaced angularly by predetermined
amounts in a manner to be described further
on; the movement is given by the main motor
shaft M to a system which shall be herein-
after described and which gives the cylinder
6 variable displacements. At the moment
that cylinder 6 takes up a new position, cyl-
inder 1 is rotated through a distance corre-
sponding to one third of a mm. by means of
a ratchet 2 and pawl 2* controlled by a so-
lenoid 3 (electro) a cam 51 positioned on the
main motor shaft M cutting off the current of
the solenoid 3 after a brief interval (this
assembly will be described in detail further
on). During the exploration of the docu-
ment applied to cylinder 1, which lasts only
one revolution, cylinder 6 rotates through a
number of turns which depend, obviously on
the magnitude of successive advances.

The small longitudinal bars, not shown, "

which are used maintaining the photogaphic
film or paper in place on cylinder 6 may move
into position in front of slot 7’. In'such a
case, a cam 52 breaks the circuit to the so-
lenoid controlling cylinder 1 thus preventing
further displacement of the latter and obvi-
ating the loss of non-photographed lines.

Mirror 85 is actuated by pinion 28 driving
Maltese cross 25, simple or eccentric gear
systems of the type 28, 27, 34, 89, being inter-
posed to vary the character of its displace-
ment. :

Assembly for obtaining variable advance

Referring to Figs 1 and 4, there is shown a
motor shaft M driving a link 22 connected
at one extremity to a lever 21. The latter
supports a pin or stop 21’ engaging with a
lever 23 fitted with a pawl 23" co-acting with
ratchet wheel 20. Stop 21’ engages with and
displaces elements 28 and 23’ each time that
it rises. During its descending course, lever

23 contacts with anyone of a plurality of pins -

» mounted on a rotatable support 24. At
each oscillation of lever 21, support 24 is ro-
tated by a mechanism to be described further
on, so that the pins » mounted thereon are
brought successively under lever 23. Ratchet
wheel 20 is thus displaced through distances
varying with the height of the pins » on sup-

.port 24. Rotation of 24 is effected by means

" of the Maltese cross 25 driven from the main
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motor shaft by auxiliary shaft 29 and plate
26 carrying an extension.

Anti-duplicating system

The movements of cylinder 6 take place in
successive angular intervals coresponding, as

an example, to 3, 7, 11, 9, 13 teeth, occurring
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periodically in accordance with the number
of pins on support 24. In order to be certain
that all the lines on cylinder 6 are explored
without any omission, the sum of the ad-
vances during any given period should be
prime with the number of teeth on ratchet
wheel 20. Secondly, certain generatrices
would be repeated before arriving at the final
line. But since any given generatrix can
only be exposed once, means must be provided
for preventing super-position of any pair of
lines, i. e., an anti-duplicating system must
be employed. ‘

Anti-duplicator 86 includes a circular
crown provided with as many keys 41 as
there are teeth on ratchet wheel 20. Rotation
of 86 brings an explorer 42 in front of some
one key 41. At each stop, explorer 42 is dis-
placed radially by a system of levers 37’ con-
trolled by a cam 37 driven by shaft m and,
contacting with corresponding key 41, closes
the circuit to solenoid 8. As soon as contact
is established, a pusher 43, actuated in an

analogous manner by lever system 372, dis-
. f=1 bJ

places key 41 radially so that the latter is out
of the range of explorer 42 during further
explorations. During this period, cylinder
1 is arrested until a new photographic im-
pression is to be made. ' '
Inasmuch as the photo-sensitive film or
paper on cylinder 6 should not be exposed
while lines already recorded are being suc-
cessively brought into line a second time for
exposure, a shutter 19 is placed in the optical
system between mirror 85 and cylinder 8, to
prevent re-exposure. The shutter 19 is
opened under the action of a solenoid 18 in
series with solenoid 8 and closes automatical-
ly during the half (dead) revolution of cyl-
inder 6. _ '
Dividing system

In order to explore a cylinder by thirds of

a mm., wheels of disproportionated diameter
would have to be used if a proper form of
teeth is to be used i. e., about 2 mms. With
wheels 100 mm. in diameter carrying 149
teeth, prime number, a peripheral advance
of 1 mm. requires a 50 mm. cylinder.

The dividing system to be described effects
an exploration of one third of cylinder 1, the
latter progressing by one third mm. by means
of a reducing system of 1 to 8. Since the
progression of cylinder 6 bandwise is cifficult
to maintain. correctly, the latter is driven di-
rectly without reduction i. e., by multiples
of mms.

‘When the first 149 lines have been photo-
graphed, the 149 following are intercalated

in the first third of a mm. left between the -

first; then the third and last series of 149

- is inserted in the second third of the same

interval.
The mechanism employed is simply a
ratchet wheel 18 yielding a displacement of
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4/3 of a tooth instead of 1/3. This mecha-
nism enters into action only twice in ‘the
course of each cryptograph, once after the
series of 149 lines, and the second time after
the second series. It is actuated by solenoid
19. After each series, all of keys 41 which
are displaced radially, are moved back into
operating position by a cable 50 in external
contact therewith and manually actuated.

Re-composition. of the document

In order to reconstitute the deformed docu-
ment, an inverse operation is used: cylinder
1 supports the deformed document and cyl-
inder 6, the photographic film or paper which
receives the decoded document.

By referring to Fig. 1, it will be seen that
cylinder 8 is rotated by pinions 9, 10, and
is rotatably supported on yoke and roller 12
mounted in a casing 13 supported on said
cylinder. Carriage 14 serves for.the rear-
ward movement of ¢ylinder assembly 7, 8,
when cylinder 6 has to be charged with the
photo-sensitive film or plate. Rotation on
cylinder 8 is effected by plate 15.

Obviously, the action of the pins support-
ed on support 24 may be complicated at will
to vary the deformation in any way desired.

What I claim is:

1. The herein described method of secret

transmission of a document, which consists'in
producing a deformed image of the explora-
tion generatrices of the document by arbitra-
rily transmitting lines and putting said gen-
eratrices in a variable order to render the same
illegible, then correcting the deformation of

“the generatrices and putting them back in or-

der at the receiving end so as to reconstitute

-the original document. :

2. The herein described method of trans-
mitting a document which consists in dis-
placing the document in a predetermined
way, projecting a band of light on the docu-
ment, reflecting the band of light projected
on the document onto a photosensitive surface

" being displaced in a different manner than
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the original document, developing and finish-
ing the image on the photosensitive surface
and transmitting the developed image thus
obtained.

3. A method, as claimed in claim 2, includ-
ing the step of displacing the transmitted
image in the same wav as the said photosen-
sitive surface was displaced, displacing an
unexposed negative in the same manner as
the original document, reflecting a light beam

~ projected from said transmitted document
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onto said unexposed negative, and developing
the image thus obtained. '

4. An apparatus of the class desecribed
comprising.1n combination a suppert adapt-
ed to carry the document to be transmitted,
means for producing a deformed image
of the exploration generatrices of the docu-
ment by arbitrarily transmitting lines on a

3

second support carrying a photo-sensitive sur-

face and means for putting the generatrices.

in a variable order to render the same illegi-
ble.

5. An apparatus of the character de-
scribed, comprising in combination, a rotat-
able cylinder adapted to carry the document
to be transmitted, means ‘for displacing said
cylinder, means for producing a deformed
image of the exploration generatrices of the
document by arbitrarily transmitting lines
on a second support carrying a photo-sensi-
tive surface and means for putting the said
generatrices in a variable order to render
the same illegible.
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6. An apparatus of the character described

comprising in combination a rotatable cylin-
der adapted to carry the document to be trans-
mitted, a cam, an electromagnet, a main mo-
tor shaft carrying the cam which during each
turn closes a eircuit-actuating the electro-
magnet controlling the rotation of the rotat-
able cylinder, means for forming a deformed
image of the exploration generatrices of the
document on a second support carrying a
photo-sensitive surface and means for put-
ting said generatrices in a variable order to
render the same illegible.

7. An apparatus of the character described

comprising in combination an electromagneti- -

cally actuated rotatable cylinder adapted to
carry the document to be transmitted, a main
motor shaft, a cam supported by the main mo-

“tor shaft for controlling the electromagnet, an
‘optical system lighting the document sup-

ported by the said rotatable cylinder along
a generatrix, means for forming a deformed
image of the explorated generatrix on a sec-
ond cylinder carrying a photo-sensitive sur-
face and means for putting the sticcessive gen-
eratrices in a variable order to rendér the
same illegible.

8. An apparatus of the class described com-
prising in combination a rotatable cylinder

adapted to carry the document to be trans-

mitted and actuated by an electro-magnet

-controlled by a cam supported by.the main

motor shaft, an optical system comprising a
luminous source and a cylindric lens to con-
centrate the beam along a generatrix of the
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cylinder, means for forming a deformed -

image of the explorated generatrix on a sec-
ond cylinder carrying a photo-sensitive sur-
face and means for putting the successive gen-
eratrices in a variable order to render the

-same-illegible. '

9. An apparatus of the character described
comprising in combination, an electromag-
netically actuated rotatable cylinder adapted
to carry the document to be transmitted, a
main motor shaft, a cam supported by the
main motor shaft for controlling the electro-
magnet, an optical system composed of a lumi-
nous source and a cylindric lens concentrat-

ing the beam along a generatrix of the cyl- *
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_ inder, a slit, after the cylinder, giving a band

0

of light reflected by an oscillating mirror on
an objective which concentrates the said band
on a generatrix of the second cylinder, means
for nnmasking the said generatrix through a
movable punctual aperture and means for
putting the successive generatrices in a va-
riable order to render the received document
illegible.  °

'10. An apparatus of the character de-
scribed comprising in combination, a rotata-
ble cylinder adapted to carry the document to
be transmitted and being actuated by an elec-
tro-magnet which heing controlled by a cam
supported by the main motor shaft, an optical
system comprising a luminous source and a
cylindric lens concentrating the beam along a
generatrix of the cylinder, a slit after the
cylinder, giving a band of light reflected by
an oscillating mirror on an objective which
concentrates the said band on a generatrix of
the second cylinder, a c¢ylindric case concen-
tric with the second cylinder and composed of
two concentric cylinders, interior cylinder
fixed in position and provided with a longi-
tudinal slot, and an exterior cylinder rotat-
ing at uniform speed about its axis and being
provided with a helicoidal slot on one half
of its periphery and means for putting the
successive generatrices in a variable order
to render the received document illegible.

11. An apparatus of the character de-
scribed, comprising in combination, an elec-
tromagnetically actuated rotatable cylinder
adapted to carry the document to be trans-

mitted, & main motor shaft, a cam supported '

by the main motor shaft for controlling the
electromagnet, an optical system composed of
a luminous source and a cylindric lens con-
centrating the beam along a generatrix of
the cylinder, a slit after the cylinder giving
a band of light reflected by an oscillating
mirror on an objective which concentrates the
said band on a generatrix of the second cyl-
inder, a cylindric case concentric with the

second cylinder and composed of two concen-.

tric cylinders, an interior cylinder fixed in po-
sition and provided with a longitudinal slot
and an exterior cylinder rotating at uniform
speed about its axis and being provided with
a helicoidal slot on one half of its periphery,
further means for transmitting movement to
the oscillating mirror of the main motor shaft
to accomplish oscillation of the mirror dur-
ing half a revolution of the cylindric case of
the second cylinder and means for putting
the successive generatrices in variable order
to render the received document illegible.
12. An apparatus of the character de-
scribed comprising in combination an electro-
magnetically actuated -vrotatable cylinder
adapted to carry the document to be trans-
mitted, 2 main motor shaft, a cam supported

by the main motor shaft for controlling the -

electromagnet, an optical system comprising

1,851,748

a luminous source and a cylindric lens con-
centrating the beam along a generatrix of the
cylinder, a slit after the cylinder, giving a
band of light reflected by an oscillating mir-
ror which accomplished an oscillation during
half a revolution of the cylindric case of the
second cylinder on an objective which con-
ventrates the said band on a generatrix of

- the second cylinder, a cylindric case concen-

tric with the second cylinder and composed
of two concentric cylinders, an interior cylin-
der being fixed in position and provided with
a longitudinal slot and an exterior cylinder
rotatimg at uniform speed about its axis and
being provided with a helicoidal slot on
onc half of its periphery, means for trans-
mitting the movement of the motor shaft to
an oscillating lever in tavo parts, one of which

raixes the second ome, which falls back on .

pins of different heights and controls the cor-
responding rotation of a wheel leading the
suid second cylinder, and means for causing
sitecessively, 1 the course of each oscillation,
the presentation of the pins of different
heights under the movable part of said lever.

13. An apparatus of the character de-
seribed comprising in combination, an elec-
tromagnetically actuated rotatable cylinder
adapted to carry the document to be trans-
mitted, a main motor shaft, a cam supported
by the main motor shaft for controlling the
electromagnet, an optical system comprising
a fuminous source and a cylindric lens con-
centrating the beam along a generatrix of the
cylinder, a slit giving a band of light reflected
by an oscillating mirror on an objective which
concenirates the said band on a generatrix
of the second cylinder, a cylindrical case con-
centric with said second cylinder and com-
posed of two concentric cylinders, an interior
cylinder fixed in position and provided with
a longitudinal slot and an exterior cylinder
rotating at uniform speed about its axis and
provided with a helicoidal slot on one half
of its periphery, means for transmitting the
movement of the motor shaft to an oscillat-
ing lever in two parts, one-of which raises the
second one which falls back on pins of dif-
ferent heights and controls the corresponding
rotation of a wheel leading the said second
evlinder, means for causing successively in
the course of each oscillation, the presenta-
tion of the pins of different heights under
the movable part of said lever, and a cam
fitted on the shaft of said second cylinder
closing the circuit of the electromagnet of the
first cylinder and breaking it when the/fixa-

70

75

80

85

90

100

105

110

115

120

tion bar of the photo-sensitive surface on the

second cylinder falls in front of the luminous
beam.

14. An apparatus of the character de-
scribed comprising in combination an electro-
magnetically actuated rotatable cylinder
adapted to carry the document to be trans-
mitted, a main motor shaft, a cam supported
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by the main motor shaft for controlling the
electromagnet, an optical system comprising
a luminous source and a cylindric lens con-

. centrating the beam along a generatrix of
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the cylinder, a slit giving a band of light

refleeted by an oscillating mirror on an ob-
jective which concentrates the said band on
a generatrix of the second cylinder,a cylindri-
cal case concentric with said second cylinder
and composed of two concentric cylinders, an
interior cylinder being fixed in position and
provided with a longitudinal slot and an ex-
terior cylinder rotating at uniform speed and
provided with a helicoidal slot on one half
of its periphery, means for transmitting the
movement of the motor shaft to an oscillating
lever in two parts, one of which raises the
second one which falls back on pins of differ-

ent heights and controls the corresponding-

rotation of a wheel leading the said second
cylinder, means for causing successively in
the -course of each oscillation, the presenta-
tion of the pins of different heights under the
movable part of said lever, a cam fitted on the
shaft of said second cylinder, closing the cir-
cuit of the electro-magnet of the first cylinder
and breaking it when the fixation bar of the
photo-sensitive surface on the second cylinder
falls in front of the luminous beam, and a
cam fitted on the motor shaft and radially
removing a lever mounted in a drum, which
lever removes one of the keys mounted in this
drum and closing the circuit.of the electro-
magnet of the first cylinder. 5

. 15. An apparatus of the character de-
scribed comprising in combination an electro-
magnetically operated rotatable cylinder
adapted to carry the document to be trans-
mitted, a main motor shaft, a cam supported
by the main motor shaft for controlling the
electromagnet, a luminous source, a cylindrie
lens concentrating the beam along a genera-
trix of the cylinder, a slit giving a band of
light reflected by an oscillating mirror on an
objective which concentrates the said band on

" a generatrix of the second cylinder, a cylin-
- dric case concentric with said second cylinder
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and composed of two concentric cylinders, an
interior cylinder fixed in position and pro-
vided with a longitudinal slot and an exterior
cylinder rotating at uniform speed about its
axis having a helicoidal slot on one half of
its periphery, means for transmitting the
movement of the motor shaft to an oscillating
lever one part of which raises the second one
which falls back on pins of different heights
and controls the corresponding rotation. of a
wheel leading the said second cylinder, means
for causing successively the presentation of
the pins of different heights under the mov-
able part of said lever, a cam fitted on the
shaft of said second:cylinder closing ‘and
breaking the circuit of the electro-magnet of
first cylinder, a cam fitted on the motor shaft

removing lever actuating keys mounted in a-

&

drum and closing the circuit of the electro-
magnet of first cylinder, and means for bring-
ing back the said keys in their rest positio
at the end of each operation. ' L
16. An apparatus of the character de-
scribed comprising in combination an electro-
magnetically actuated rotatable cylinder
adapted to.carry the document to be trans-
mitted, 2 main motor shaft, a cam supported
by the main motor shaft for controlling said
electromagnet, a. luminous source, a cylindric
lens concentrating the beam along a genera-
trix of the cylinder, a slit giving a band of
light reflected by an oscillating mirror on an
objective which concentrates the said band on

a generatrix of the second cylinder, a cylin--

dric case concentric with said second cylinder
and comprising two concentric cylinders, an
interior cylinder being fixed in position and
provided with a longitudinal slot and an ex-
terior cylinder rotating at. uniform speed
about its axis and being provided with a
helicoidal slot on one half of its periphery,
means for transmitting the movement of the
motor shaft to an oscillating lever one part
of which raises the second one which falls
back on pins of different heights and controls
the corresponding rotation of a wheel leading
the said second cylinder, means for causing

successively the presentation. of the pins of-

different heights under the movable part of
said lever, a cam fitted on the shaft of said
second cylinder closing and breaking the

‘circuit of the electro-magnet of first cylinder,

a cam fitted on the motor shaft removing
lever actuating keys mounted in a drum and
closing the circuit of electro-magnet of first
cylinder, means for bringing back in their
rest position the said keys at the end of each
operation, and a shutter actuated by an elec-
tromagnet in series with the electromagnet

actuating the first cylinder, the displacement .

of this shutter being simultaneous with the
movement, of said keys. :
EDOUARD BELIN.
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