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Application filed May 21, 1928, Serial No

Electrical coding devices or machines are

known in which rows of contact keys are
employed as transmitting points and a chang-
ing device in the form of relatively rotatable
5 coding cylinders and a typewriting machine
with type levers or rotating type wheel as
indicating points. In such coding machines
the rotatable coding cylinders have usually
been arranged between stationary end cyl-
10 inders, and the passage of the current has
been such that it enters at the end of the set
of coding cylinders through one stationary
end cylinder and leaves through the other
stationary end cylinder. For the transpos-
15 ing of the coding machine from coding to de-
coding and conversely a special switch was
provided which caused the electric current
to traverse the set of coding cylinders in the
reverse direction to that taken when coding.
It has also been proposed to employ glow
lamps with suitable inscriptions as indicating
points. In these devices the rows of glow
lamps weie arranged between the individual

20

rows of keys in order that the lettering on-

the glow lamps or on the keys might serve
simultaneously for both, i. e. the glow lamps
and the keys. Such coding machines are
very complicated in their construction, bulky
in their form, expensive to manufacture, and
not simple to operate. In the coding devices
with ¢low lamps as indicating points, the
operating is rendered particularly difficult
by the fact that upon the individual keys
_ being depressed the individual glow lamps
with their inscriptions are covered by the
operator’s hand and thereby easily give yise
to errors and delays.

The invention overcomes these disadvan-
tages by providing a device which is par-
ticularly simple and also clear, besides af-
fording satisfactory security against the de-
ciphering of the code. In consequence of

30

490

its small size, easy manipulation and low.

45 price this device is adapted for extensive use,
not only for commercial or diplomatic pur-
poses, but also for military and naval use:
The invention is illustrated by way of ex-
ample in the accompanying drawings where-

50 jn.——

110,809, and in Germany March 20, 1926,

Fig. 1 is a partial plan of the device with
cover partly removed, -

Fig. 2 is a diagram of the connections for
the circuits of two keys and glow lamps,

Fig. 3 is a side elevation with a partial s
section through a detail showing a special
constructional form, A

Fig. 3% is a side elevation with a partial
section through a detail similar to Fig. 3
showing a modification.

Fig. 4 is a'side elevation of the device seen
from the right with the box covering the
device, and ,

Fig. 5 is a side ~levation of the device seen
from the left without the box covering the
device. )

Tte device consists of a set of coding cyl-
inders A, a set of keys B as transmitting
points, and a set of glow lamps C as indi-
cating points.

The set of coding cylinders consists of
individual coding cylinders 1, 2, 3 between
end cylinders 4 and 5. The end cylinder 5
serves as the so-called entrance cylinder for
the electric current and is preferably fixedly
arranged. The actual coding cylinders 1, 2,
3 are so arranged as to be rotatable relatively
to one another and to the end cylinders, and
during the coding they are rotated, pref-
erably irregularly, by any convenient device.

According to the invention the end cylinder
4 is constructed as a so-called return cylin-
der. In Fig. 2 the course of the electric cur-
rent is illustrated for two keys. In order to
render this current path possible the con-
tacts of the individual keys are constructed
as so-called exchange contacts, that is to say
a movable contact 6 is combined with a sta-
tionary contact 7 and an intermediate spring
8, and it will be seen that upon the key z 9
being depressed a current flows from the posi-
tive pole of the battery through the working
contact 6, the intermediate spring 8 and a
conductor 9, into the entrance cylinder 5,
traverses the set of coding cylinders as far
as the end cylinder 4, is here returned. trav-
els back through the set of coding cylinders,
and through a conductor 10 to the correspond-
ing intermediate spring 8” and the stationary
contact 7/, from there through a conductor 11
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to the corresponding glow lamp, in this case
the lamp y, and returns through a conductor
12 to the battery.

The course of the current when decoding
is as follows: If the letter Y of the coded
text is to be decoded, the Y key is depressed
without having to move any special revers-
ing key when changing from coding to de-
coding. When depressing the Y key, the
contact between the intermediate spring 8’
and the stationary contact 7/ will be broken
and in substitution thereof the contact be-

 tween the intermediate spring 8’ and the

15

20

25

movable contact 6” will be established. The
current now flows from the positive pole of
the current source over 6’ 8 through the
conductor 10 to the fixed cylinder 5, passes
through the coding cylinders 3, 2, 1 in the
direction opposite to the arrows in Fig. 2,
returns to the returning cylinder 4, passes
back throu%h the coding cylinders 1, 2, 3,
passes out through the end cylinder 5, passes
through the conductor 9, to the intermediate
spring 8 and over the contact 7 and over the
glow lamp 2 which therefore illuminates and
passes through the conductor 12 to the nega-

" tive pole.
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The coding cylinders 1, 2 and 3 have at
their end surfaces corresponding contacts, as
indicated at 13 and 14, for the coding cylin-
der 2. The contacts on one end face are con-
nected with the contacts of the other end face
in a known manner by as irregular an ar-
rangement as possible of the conductors; as
indicated at 15. The return cylinder has on
one end face similar contacts, as indicated at
16. These contacts are connected among
themselves by corresponding conductors, as
indicated at 17. The construction of the end
cylinder 4 as a return cylinder, as well as the
construction of the key contacts as exchange
contacts, presents the important advantage
that in the case of the device according to the
present invention, a special switch, such as
has been required hitherto for the change of
such a coding device from coding to decoding
and conversely, is entirely omitted. This ad-
vantage becomes particularly evident when
taking into consideration the fact that such a
special switch must have a number of contacts
equal to the number of contacts of the coding
cylinders, twenty-six for example. In one
constructional form of the return cylinder the
same can be adjusted into various poesitions,
into four positions in the case of the construc-
tional example illustrated, owing to four
notches 19, 20, 21 and 22 being provided on a
plate 18 connected with the return cylinder
and a holding pin 28 being secured in the
frame work of the device. According to
which one of the notches 19, 20. 21 and 22 en-
gages with the holding pin 23 (Fig. 1 and
Fig. 5), one particular position of the return

“cylinder is given. In order to prevent an in-

correct adjustment of the return cylinder by

1,733,886

the operator, blocking screws 24, 25 and 26,
which with their heads cover the said slots and
only leave one slot free, are provided in the
plate 18. These screws can be transposed in
such a way as to enable the other slots to be
employed, but they always leave only one slot
free. Owing to the four different positions,
the combining power for the number of pos-
sible coding combinations is increased. In
one special constructional form the return
cylinder is rotatably supported like the other
coding cylinders. For this purpose, a sleeve
98 is secured, for example, riveted to a plate
99 and together with this plate slidably
mounted on the shaft 27. The plate 29 is held
in its angular position by a pin 80 secured in
the casing.of the machine. The said pin 30
engages i a corresponding slot 30° of a mem-
ber -292, which is secured to the plate 29.
Thus during the sliding movement of the
sleeve 98 with the plate 29 on the shaft 27 the
plate 29 is always kept in the same position
and secured against displacement. The
plate 29 (Fig. 5) corresponds to plate 18 of
Fig. 1 and the pin 30 of Fig. 3 corresponds to
pin 23 of Fig. 1.

There is rotatably mounted on the sleeve 28
the cylinder body 31, which forms the return
cylinder and can consequently be adjusted in
any contact position with respect to the ad-
joining coding cylinder. The adjustment is
effected by means of a notched wheel 32 with
a corresponding locking device which secures
the notched wheel in the adjusted position.

In a further constructional form, illus-
trated in Fig. 3%, there is secured upon the re-
turn cylinder a driving wheel 33, in which a
pawl or the like 33% (partly shown) engages
when the keys are depressed, and rotates the
return cylinder during the coding relatively.
to the coding cylinders in a manmner similar
to the known manner of rotating the coding
cylinders themselves.

To the individual coding cylinders 1, 2 and
8 are secured notched discs 34, 35 and 36.
Into the notches of these discs there enter
catch rollers for the purpose of holding the
coding cylinders fast in the correct contact
position, as may be seen at 37. These contact
rollers are mounted upon a spring-actuated
lever 38. It will be seen from Fig. 4 how
these notched dises project outwards over a
casing 39 covering the parts of the coding de-
vice for the purpose of this adjustment, and
in this casing are provided windows 40 which
enable the existing adjustment of the indi-
vidual coding cylinders to be inspected.

To the coding cylinders are secured in a
known manner ratchet wheels 41 with which
there engage pawls 42 capable of producing
a small angular rotation of the coding cylin-
ders. These pawls are rockably supported
at 48 in a driving stirrup 44, which 1s rock-
able about the point 45. In thi§stirrup are
arranged bars 46 which are located within
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reach of key rods 47 of the key bank B, so
that upon any key being depressed, the driv-
ing stirrup, which is held in its normal posi-
tion by a spring 48, is moved. The pawls 42
of any individual coding eylinder arve, as
already mentioned, rotatably supported ahont
a pivot 43 in the driving stirrup 44 and are
subject to the influence of a spring 49 which
constantly presses the pawls against the
ratchet wheels. These pawls have a projec-
tion 50, and in the framework of the machine
1s provided a stop 51 which in the normal po-
sition of the driving stirrup 44 holds every
pawl with its pawl tooth out of reach of the
teeth of the ratchet wheel. Compare Fig. 4.
This enables the individual coding eylinders,
in the position of rest of the device, to be ro-
tated by means of the notched discs 34, 35
and 36 not only forwards, that is to say in the
direction of the teeth, (the direction of the
arrow 52), but also in the opposite direction
(the direction of the arrow 53), which con-
siderably facilitates the adjustment.

Besides the notched wheel and the ratchet
wheel there is also secured to cach coding
cylinder a feed disc 54 with one or more deep
notches 55. Now when one coding cylinder
is moved by the pawl on the driving stirrup,
in order to prevent an adjacent coding cylin-
der from being carried round with it by the
contact pressure between the individual cod-
ing cylinders, as a result of which the adjusted
coding combination would be disturbed, the
following provision is made :—

On the outer edge of the pawl 42 opposite to
a pawl tooth 56 is provided an oblique surface
57 and in the framework of the device a block-

- ing tooth 58 with an edge 59 is rigidly secured.

40

o

Now if by the depressing of a key the pawl
tooth 56 of the pawl 42 of one coding cylin-
der enters a gap between the teeth of the
ratchet wheel 41 and this ratchet wheel and
with it the associated coding cylinder, is
thereby rotated through a certain angle, the
pawl teeth 56 of the other pawls likewise
enter the gaps between the ratchet teeth of the
associated ratchet wheels. Since in this
movement the surface 57 of the pawl moves
along the surface 59 of the blocking tooth
58, and _consequently the pawl cannot yield
catwards, the other coding wheels are locked
against any undesired driving during the ro-
tation of one coding cylinder.

The arrangement of the drive of the cod-
ing cylinders is thus preferably so provided
that one coding tylinder, for example the
coding cylinder 3, located next to the entrance
cylinder 5. ig’continuously fed forward at
cach key dépression, in which case, as de-
scribed in the preceding paragraph, it is also
locked at the same time against being turned
further unintentionally. The other coding

cylinders are only fed forward periodically.
As will be seen from Figs. 1,4 and 5, the keys
60 are united to form a bank of keys B.

3

Besides the bank of keys B glow lamps 61
are united to form an independent bank C of
glow lamps. Over these glow lamps are ar-
ranged in the casing 39 transparent windows
62, upon which are painted or cut ont the code
signs 63. The marking of the windows with
the code signs is preferably symmetrical with
the marking of the keys in the bank of keys,
In a specially convenient constructional form,
as shown in Figs. 4 and 5, the lamps are se-
cured to a lamp plate 64, and the windows
62 are arranged above the lainps in a cover
plate 65 releasable from the casing. By thesc
means the advantage is obtained that the en-
tire device in its essential parts is complet cly
enclosed by the casing 39, that this casing can
be secured by locks in such a way that un-
authorized persons and even the operators
cannot alter anything in the adjustment of
the individual parts of the coding machine,
whereas the bank of lamps C on the other
hand is at all times accessible for the pur-
pose of changing the lamps. In the lamp
plate 64 are provided seatings 66 for reserve
lamps 67.

On the under side of the lid of the casing,
or,in the case of the constructional form illus.
trated, on the under side of the cover plate 64,
are fitted screening sleeves 68, which concen-
trate the light of an individual lamyp on the
associated window and keep it away from the
windows of the other lamps. Instéad of such
a bank of glow lamps a bank of separate re-
lays with switch flaps or the like may be em-
ployed as indicating points.

In the device according to the invention. a
special reversing switch is not necessary for
deciphering but it is only necessary for de-
ciphering to press the cipher letter on one key,
the letter of the clear text appearing illumi-
nated through a glow lamp.

What I claim is:—

L. An electrical device for coding and de-
coding, comprising in combination rotatable
individual coding cylinders with suitably ir-
regular intermediate connections, end cylin-
ders forming with the individual coding cyl-
inders a device for the conducting of elec-
tric current through the cylinders, one end
cylinder being constructed as a retirn evlin-
der for returning the electric current through
the individual coding cylinder and the other
end cylinders, contacts upon both sides of
said cylinders being in the individual posi-
tions of the cylinders in contact with one an-
other and forming the path for the clectric
current through the coding cylinders, a set
of individual contact keys as transmitting
points in a bank separate from the set of
coding cylinders rotating the coding cylin-
ders relatively to one another upon a key he-
ing depressed, the contact keys each co-oper-
ating with one working contact and one sta-
tionary contact (exchange contact), a set of
transparent windows bearing the code signs

70

75

80

90

©
<t

100

105

110

120

130




&

10

20

25

30

33

40

[
et

60

4

and individually illuminated by the lamps of
a set of glow lamps as receiving points, united
in a bank separate from the set of coding
eylinders and the set of contact keys, the
signs marked on the windows of the trans-
mitting points being symmetrical with the
s1onk marked on the keys. ‘ :

9. An olectrical device for coding and de-
coding. comprising in combination rotatable
individual coding cylinders with suitably ir-
regular intermediate connections, end cylin-
dors forming with the individual coding cyl-
inders a deviee for the conducting of electric
current through the cylinders, one end cylin-
der being constructed as a return cylinder for
returning the electric current through the in-
dividual coding eylinder and the other end
eylinders, nieans connected with the return
evlinder for the adjustment thereof into a
plurality of positions, contacts upon both
sides of said cylinders being in the individual
positions of the cylinders in contact with one

“another and forming the path for the electric

current through the coding cylinders, a set
of individual contact keys as transmitting
points in a bank separate from the set of
coding cylinders rotating the coding cylin-
ders relatively to one another upon a key be-
ing depressed, the contact keys each operat-
ing one working contact and one stationary
contact (exchange contact), a set of trans-
parent windows bearing the code signs and
individually illuminated by the lamps of a
set of glow lamps as receiving points, united
in a hank separate from the set of coding cyl-
inders and the set of contact keys, the signs
marked on the windows of the transmitting
points being symmetrical with the signs
narked on the keys.

3. An clectrieal device for coding and de-
cading, comprising in combination rotatable
individial coding cylinders with suitably ir-
reoular intermediate connections, end cylin-
dors forming with the individual coding cyl-
inders a device for the conducting of electric
current through the cylinders, one end eyl-
inder being constructed as a return cylinder
for returning the electric current through the
individual coding eylinder and the other end
evlinders, the retuin cvlinder being Likewise
rotatably arranged, means for displacing the
same upon individual keys being. depressed,
contarts npon both sides of sald eylinders
being in the individual positions of the cyl-
“nilers in contael with one another and form-
ing the path for the clectric current through
the coding eylinders, a set of individual con-
tact kevs as transmitting points in a bank
separate from the set of coding eylinders ro-
{ating the coding eylinders relatively to one
another upon a key being depressed, the con-
act keys ench operating one working contact
aned one stationary contact {exchange con-
tact)s a set of transparent windows bearing
the code signs and individually illuminated

1,738,886

by the lamps of a set of glow lamps as Te-
ceiving points,united in a bank separate from
the set of coding cylinders and the set of
contact keys, the signs marked on the win-
dows of the transmitting points being sym-
metrical with the signs marked on the keys.
4. An electrical device for coding and de-
coding, comprising in combination rotatable

individual coding cylinders with suitably ir- .
regular intermediate connectlons, a ratchet

wheel upon each coding cylinder, end cylin-
ders forming with the imdividual coding cyl-

“inders a device for the conducting of clectric

current through the cylinders, one end cyl-
inder being constructed as a return cylinder
for returning the electric current through the
individual coding cylinder and the other end
eylinders, the return cylinder being likewise
rotatably arranged, means for displacing the
same upon individual keys being depressed,
contacts upon both sides of said cylinders be-
ing in the individual positions in contact with
one another and forming the path for the
electric current through the coding cylinders,
a set of individual contact keys as transmit-
ting points in a bank separate from the set of
coding cylinders rotating the coding cylin-
ders relatively to onie another upon a key be-
ing depressed by means of pawls, a stirrup
being at one end within reach of the individ-
ual contact keys and carrying at the other
end the pawls, a blocking tooth blocking the
coding cylinders against unwanted further
movement during the rotation, the contact
keys each operating one working contact and
one stationary contact (exchange contact), &
set of transparent windows bearing the code
signs and individually
lamps of a set of glow lamps as receiving
points, united in a bank separate from the set
of coding cylinders and the set of contact
keys, the signs marked on the windows of
the transmitting points being symmetrical
with the signs marked on the keys.

- 5. An electrical device for coding and de-
coding, comprising in combination rotatable
individual coding cylinders with suitably ir-
regular intermediate connections, a ratchet
wheel upon cach coding cylinder, a notched
wheel upon each coding cylinder projecting
with one part out of a casing enclosing the
device for the adjusting of the coding cylin-
ders at the commencement of the coding or
decoding process, resilient catch levers en-
tering the notches of said notched wheels and

fixing the positions of the coding wheels rela-
tive to one another with their contacts in con-
tact, end cylinders forming with the indi-
vidual coding cylinders a device for the ir-
regular conducting of clectric  current
through the cylinders, one end eyvlinder be-
ing constructed as a return cylinder for re-
turning the electric current through the indi-
vidual coding cylinders and the other end
cylinder, the return cylinder being likewise

illuminated by the~
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rotatably arranged, means for displacing the
same upon individual keys being depressed,
contacts upon both sides of said cylinders be-
ing in the individual positions in contact with
one another and forming the path for the
electric current threugh the coding cylinders,
a set of individual contact keys as transmit-
ting points in a bank separate from the set of
coding cylinders rotating the coding cylin-
ders relatively to one another upon a key be-
ing depressed by means of pawls, & stirrup
being at one end within reach of the individ-
ua] contact keys and carrying at the other end
the pawls, a blocking tooth blocking the cod-
ing cylinders against unwanted further
movement during the rotation, the contact
keys each operating one working contact and
one stationary contact (exchange contact),
a plate releasable from the casing of the de-
vice exhibiting a set of transparent windows
bearing the code signs and individually il-
luminated by the lamps of a set of glow lamps.

8. An electrical device for coding and de-
coding, comprising in combination rotatable
individual coding cylinders with suitably ir-
regular intermediate connections, a ratchet
wheel upon each coding cylinder, a notched
wheel upon each coding cylinder projecting
with one part out of a casing enclosing the de-
vice for thé adjusting of the coding cylinders
at the commencement of the coding or decod-
ing process, resilient catch levers entering
the notches of said notched wheels and fixing
the positions of the coding wheels relative to
one another with their contacts in contact,
end cylinders forming with the individual
coding cylinders a device for the irregular
conducting of electric current through the
cylinders, one end cylinder being constructed
as a return cylinder for returning the electric
current through the individual coding cyl-
inders and the other end cylinder, the return
cylinder being likewise rotatably arranged,
means for displacing the same upon individ-
ual keys being depressed, contacts upon both
sides of said cylinders being in the individual
positions in contact with one another and
forming the path for the electric current
through the coding cylinders, a set of individ-
ual contact keys as transmitting points in a
bank separate from the set of coding cylinders
rotating the coding cylinders relatively to
one another upon a key being depressed by
means of pawls, a stirrup being at one end
within reach of the individual contact keys
and carrying at the other end the pawls, a
blocking tooth blocking the coding cylinders
against unwanted further movement during
the rotation, the contact keys each operating
one working contact and one stationary con-
tact (exchange contact), a plate releasable
from the casing of the device exhibiting a
set of transparent windows bearing the code
signs and individually illuminated by the
lamps of a set of glowlamps,screening sleeves

5

on said plate concentrating the light of the
individual lainps upon the associated window
and keeping it way from the other windows.

7. Electric device for coding and decoding
comprising in combination rotary individual
coding cylinders with irrecular intermediate
connections, end cylinders constituting to-
gether with the individual coding cylinders
a device for passing the electric current
through the cylinder, one end cylinder con-
structed as return cylinder for returning the
electric current through the individual cod-
ing cylinders, and the other end cylinder
whereby decoding without using a special
reshifting device is possible, contacts on both
sides of said cylinders being in the individual
positions of the cylinders in engagement with
the contacts of the other cylinders and form-
ing the way for the electric current through
the coding cylinders, a set of individual con-
tact keys as senders, said contact keys co-
operating each with one movable contact and
an stationary contact, both forming an ex-
change contact and a set of glow lamps as re-
ceiving apparatus.

In testimony whereof I have signed my
name to this specification. .
WILLI KORN.
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