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Iflectrical coding machines are known in
which an electric current is sent from a trans-
mitting point through a plurality of coding
members, such for example as changing or
permutating members, sliders or cylinders,
and produces at an indicating -point, such
for example as glow-lamps, the keys of a
typewriting machine or the like, a code letter,
which corresponds to the position of the cod-
ing members relative to one another and to the
associated end members. If for example as
such coding’ members rotatable cylinders are

‘employed, a plurality thereof are rotatably
arranged one behind another on a shaft and
equipped with driving means such for exam-

ple as toothed wheels or ratchet wheels, which, -

being driven by other toothed wheels or

" ratchet wheels, produce a rotation of the cyl-
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inders relative to one another at.each driving
impulse. The cylinders are equipped on both
sides with contact points, the number of which
may be equal for example to.the number of

letters in the alphabet. The contact points of -
one side are connected with the contact points.

of the other side in an irregular manner by
intermediate conductors. At both ends of
such a set of rotatable cylinders are arranged
stationary end cylinders, one of which serves
for the entrance of the electric current and the
other for its exit. When de-coding, the di-

rection of travel of. the. electric’ current

through the rotatable cylinders and the end
cylinders is reversed.
The disadvantage of such coding machines

consists in the fact that such a coding ma-

chine consequently possesses quite definite
compulsory paths for the electric current and
anyone who had a knowledge of the arrange-
- ment of the connections in the machine would
have a certain possibility, by the aid of exist-
ing coded messages and of a machine in which
the connections were similarly arranged, of
deciphering the code. Such a coding machine
moreover is dalways a comparatively bulky
piece of apparatus, which for the purpose
of maintaining secrecy must of course be kept
under lock and key and requires a. great
deal of space, . . _ :
These disadvantages are removed by the
present invention in that the most important
part of an electrical coding machine, namely
the permutating device, is releasable from
the coding machine, and is so arranged as
to be exchangeable and interchangeable in its
individual members. '

110,810, and in Germany March 10, 1920.{‘

'Af: the same time proVision is maﬂe for a
particularly advantageous guiding of the
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electric current through the coding device. - -

The invention is illustrated by way of ex-
ample in the accompanying drawings in
which :— : '

. Fig. 1 is a side elevation partially in sec-
tion of a cylinder coding device for an elec-
zg'lcal coding machine in the operative posi-

ion R X
Fig. 2 is- a rear elevation of the device
shown in Fig. 1, '

Fig. 8 is a side elevation of the device at_
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the moment of removal of the coding cylin: -

der from the device,

a position of the parts which permits of the
removal of the coding cylinders, '

- Fig. 5 is a partial elevation and partial sec-
tion of a detail on an enlarged scale,

Fig. 6 is a section on the line VI—VI in
Fig. 5. o ‘

In electrical coding machines such as have
previously . been mentioned there are pro-
vided a number of coding cylinders 1, 2, 8,
which are rotatably supported upon a shaft.
The coding cylinder 1 has contacts 1%, 1%, the
number of which for example may be equal
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" Tig. 4 is a rear elevation of the device in -
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to the number of letters in the alphabet, on.

both sides, and these contacts are connected
with 6ne another in an irregular manner
amongst themselves, as diagrammatically in-
dicated by the lines 4. The coding cylinders
2 and 8 have similar intermediate connections,

with a different arrangement thereof in each"

case. B denotes a ratchet wheel for driving
the coding cylinder 2, and 6 a notched wheel

for fixing the position of the coding cylinder -

2 for the time being. The coding cylinders 1
and 3 are likewise equipped with similarly
constructed driving ratchet wheels and
notched wheels. 7 denotes the entrance cylin-
der for the electric current, and 8 is an exit
cylinder for the electric current, and is in the
present case of special construction, which
will be further described hereinafter. The
end cylinders 7 and 8 are stationary, that is
to say, are non-rotatably arranged on the base
plate of the coding machine, being for exam-.
ple rigidly connected with end plates 9 and
10 which are secured to the base plate by

means of suitable feet 92, 108, or otherwise. . -

According to the invention the coding ¢yl-
inders 1, 2 and 38, preferably together with

their driving and fixing members, are so ar-
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ranged as.to be releasable from the coding
machine. This may be effected for example
by making the shaft that carries these mem-

. bers withdrawable towards one side, so that
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.cylinder.

the above-mentioned parts can be lifted out
between the stationary end cylinders.

- In a particularly advantageous construc-
tion illustrated in the accompanying draw-
ings the following arrangement is made.

The coding cylinders 1, 2 Z;d 3 are slid on
to a short shaft 11 which has a collar 12 at
one end. - For the supporting of this shaft,
in the end plates 9 and 10, short pins 13 and
14 are secured, having cup-shaped end por-
tions 17 and 18 respectively with holes 15
and 16, whereby tlie removal of the shaft 11
is facilitated, as will hereinafter be more
fully described. In order to make it possible
to 1ift the coding cylinders 1, 2 and 3 out, one
end cylinder 8 is arranged net fixedly, but

slidably on the pin 14. For this purpose it is-

equipped with a sleeve or bushing 19 and se-
cured to a plate 20, which determines its po-
sition, S : . :
5> This plate has a notch 21 by which its po-
sition is determined and it is guided during
its longitudinal movement on a pin 22. On
the plate 20 moreover are Secured wedge-
shaped or cam-shaped pieces 23 which serv
for displacing the end cylinder 8. '
In order to simplify shifting of the end
cylinder 8 as much as possible, and further
in order to avoid interference in the shifting
operation by cables connected to the end cyl-
inder for. the numerous:circuits of the indi-
vidual contacts (for imstance 26 such cir-
cuits), the end cylinder is not constructed for
the-passage of the electric current in the
axial direction, but as a current- returning
The electrical connections are ef-
fected according to the lines 24, so that the
electric. current entering at 25 leaves the sys-
tem of cylinders at 26. In this manner it is
possible to keep- the end cylinder 8 com-

pletely free from any connecting cable that

would hinder its movenr@,%lt. ' o
For the displacement of the’end cylinders

"8 a levér 27 having a handle 28 is rotatably

. supported”upon the pin 14, and is provided

50

with ‘pressure pins 29 or the like which are

"adapted to act upon the wedge-shaped or

cam-shaped pieces 23. If the device is lo-

~cated in the working position, as shown in
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Figs. 1 and 2, the pressufe pins 29 bear upon
the highest points of the cam pieces 23, and
the sleeve 19 by its pressure upon the collar

.12 of the shaft 11 holds them and the coding

cylinders in the correct position. - A suitable

recéss 30 bored at the inner end of the bush-

ing 19 at the same time centres the shaft 11.

_At the other-end of the shaft 11 the flange 31

of a bushing 82 surrounding the pin 13 forms

~ the abutment for the set of coding cylinders.

a5

. In order to keep the coding cylinders in

the correct position for the fime being, that

5

11,708,641

is to say, in such a position that the individ-
‘ual contacts of the individual cylinders touch
one another correctly, auxiliary members are
provided, which will ‘be described herein-
after, on the partsof the coding cylinder 2.

A spring actnated lever 33 carries a roller
-84 which is adapted during the rotation of the
cdoding cylinders to enter the notches of the
notched wheel 6.  Now in order to bring this
lever out of contact with the notched wheels
for the purpose of enabling the set of coding
cylinders to be lifted out and to set the entire
system fre¢ for such removal, the following
provision is made: o '

A lever 35 with a roller 36 which is con-
stantly pressed inwards by a spring 37, re-
mains in permanent contact by means of this
roller with the edge 38 of the lever 27.- A
lever 89 is arranged at the other end of the
set of codin
are connected with one another by a rod 40

which is adapted to act on the levers-35 and
39 at the fulecrum of the levers. A rod 41,
which forms the support for the levers 33; is
preferably employed in this case as a fulcrum
for the levers 85 and 39.

The set of rotatable coding cylinders. with_

-the end cylinders and the other parts just
described is arranged in a casing which is in-
dicated at 42 and which has a hinged or re-

.movable lid 48. As will be seen in Fig. 2 this
lid is so arranged that in the working posi-

- tion of the device it just covers the handle 28,
‘but-cannot be brought into its correct position
if the lever 27 with its handle 28 is in any
other position. Compare Fig. 4.~~~

The method of working of the apparatus is
as follows: : :

For the removal it is only necessary to
rock the lever 37 by means of the handle 28
into,a- position such as that shown in Fig. 4.
By the travelling of the pressure pins 29 upon
‘the wedge-shaped pieces 23, the end -cylin-
der 8is thereby set flx)'ee for a longitudinal dis-
placement upon the pin 14 and the levers 33
with the notch-engaging rollers 34 are lifted
out of the notched wheels and pressed back.
The end cylinder 8 can now easily be pushed
back -with the finger, and the set, of coding
cylinders 1, 2, 8 is'free, with the shaft 11, in
the cup-shaped members 17 and 18 of the pins
13 and 14, to be lifted out.  Compare Fig. 3.

In this manner it is possible for example
to exchange the coding cylinder 1 with the
coding cylinder 2 or with the coding cylinder
3 in a position upon the shaft 11, whereby the
possibility is given of altering the key to the
coding device. At the same time however it
is also possible now, instead-of one or of all of
.the coding cylinders 1, 2, 3, to insert other
coding cylinders with other arrangements of
the intermediate connections. . By employ-
ing a plurality of sets of eylinders differing
from one another for an electrical coding ma-
chine it is possible to. make>the coding ma-

cylinders. and the two:levers
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chine itself comparatively small and with
few cylinders, for example only three, as
shown in the constructional example illus-
trated, and yet toinerease the degree of safety
of the cipher to an unlimited extent, such as
would otherwise only be possible in. coding

machines in which a large number of such

coding elements are connected with one an-
other‘in series and which would then be com-
paratively bulky and expensive in conse-
quence of the complicated driving means
A’ further very important advantage con-
sists in the fact that in the device according

~ to the invention it is possible to take the sect

of cylinders, which only needs a small amount
of space, under lock and key by itself and to

-leave the rest -of the machine open, since

nothing can be made of the latter by itself.
For war purposes morcover the further ad-
vantage is given that in the case of a surprise
attack by the enemy for example it is only
necessary to take out quickly the set of cyl-
inders or even-only one cylinder, in which case
the coding machine would become useless for

25 decoding. After the removal of the set of
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cylinders, the cylinders are preferably with-

drawn from the shaft and only the cylinders

themselves taken away, the shaft 11 being put
back into the device and stored with it.
For the putting in of the set of permutat-
ing cylinders it is only necessary to move the
lever 27 into the position shown in Fig. 2, and
by the arrangement of the cover 43 provision
is made that this operation shall not be for-
gotten, because otherwise the cover strikes
against the handle 28 and cannot be brought
into the correct position. - : -
What I claim is:—. . B
1. A permutating device for usé in coding

machines including a plurality of relatively

movable contact-carrying permutating cylin-
ders adapted to conduct electric current for
the purpose of sign substitution in an irregu-
lar manner through the coding device, said
permutating cylinders being releasably and
removably arranged in the coding device.
2. A permutating deviee\ for use in coding

machines including a plurality of relatively

movable contact-carrying permutating cylin-
ders adapted to conduct electric current for
the purpose of sign substitution in an irregu-
lar manner through the coding device, a shaft

. as carrier for said nermutating cylinders, sta-
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tionary pins for supporting said shaft with
the permutating cylinders, and means for
holding the shaft in the working pesition of
the coding device.- - ~
" 8. A permutating device for use in coding
machines including a plurality of relatively
movable contact-carrying permutating cyl-
inders adapted to conduct electric current

“for the purpose of sign substitution in an

+ irregular manner through.the permutating
- device, a shaft as carrier for said coding cyl-

inders, stationary pins having cup-shaped

1,700,841
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ends open at the top for supporting said shaft
with the permutating cyhnders, an end cyl-
inder displaceably supported upon one of
said stationary pms and holding the shaft
firmly in the working position of the coding
device., ‘ ‘

4. ‘A permutating device for use in coding
machines including a plurality of relatively
movable contact-carrying permutating cyl-
inders adapted to conduct electrie current for

the purpose of sign substitution in an irregu-

lar manner through the permutating device,
a shaft as carrier for said coding cylinders,
gtationary pins having cup-shaped ends open
at the top for supporting said shaft with the
permutating cylinders, an end eylinder dis-

placeably supported upon one of said sta-

tionary pins and centering the shaft in the
working position of the coding device, said
end eylinder being constructed as a current
returning cylinder for conducting the elec-
tric_current back through the permutating
cylinders. : o

5. A permutating device for use in coding
machines including a plurality of relatively
movable contact-carrying permutating cylin-
ders ‘adapted to conduct electric current for
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the purpose of sign substitution-in an irregu- -

Iar manner through the coding device,
notched wheels upon said permutating cylin-
ders, catch levers engaging in the notches of
said notched wheels and holding the permu-
tating cylinders in the contact positions,

means for supporting the shaft with the per-.

mutating cylinders, an end cylinder displace-
ably supported in relation to the other per-
mutating cylinders, and means for lifting the
catch-levers ot of the notches of the notched
wheels to facilitate release of the permutat-

ing cylinders from the-device.

6. A permutating device for use in coding

machines including a plurality of relatively
moving contact-carrying permutating cyl-
inders adapted to conduct electric current
for the purpose of sign substitution in an
irregular manner through the permutating
device, notched wheels on-said coding cylin-
ders, catch levers engaging in the notches of
said notched wheels and holding the permu-
tating cylinders in the contact - positions,
means for supporting the shaft with the per-
mutating cylinders, an end cylinder slidably
supported 1n relation to the other permutat-
ing cylinders, a lever rotatably supported
near the end cylinder; means for displacing
the end cylinder during the rocking of the
lever, a cam surface on the lever, adapted to
act upon means for lifting off the notched
wheels:

7. A permutating device for use in coding

machines including a plurality of relatively
moving contact-carrying permutating eylin-
ders adapted to conduct electric current for
the purpose of sign substitution in an irregu-
lar ‘manner through the coding device,

95

100

105

110

115

120

125



(5]

10

15

fiotched wheels on said pérmutating cyliﬁ-

“ders, catch levers engaging in the notches of

the notched wheels and holding the permu-

-tating cylinders in the contact positions,’
“means for supporting the shaft with the per-
- ‘mutating eylinders, an end cylinder slidably.

supported in relation to the other permu-

tating cylinders, and carrying cam members
on the side opposite to the permutating cyl-
inders, a lever.rotatably supported near the
end cylinder, pressure pins on - the lever,
adapted to displace the end cylinder by run-
ning up on to the cam members during the
rocking of the lever, a cam surface on-the
lever, and a lever system with a rod extend-
ing over the length of the permutating cyl-
inders, influenced by the cam surface on said
lever and adapted by means of said rod to
lift the catch levers out of the notches in the
notched wheels when the lever is rocked.

8. A permutating device for use in coding

“machines including a plurality of relatively
moving contact-carrying permutating cylin-

J
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ders adapted to conduct electric current for
the purpose of sign substitution in an irregu-
lar manner through the coding device,
notched wheels on’ said permutating cylin-
ders, catch levers engaging in the notches of
the notched wheels and holding the permu-
tating cylinders in the contact positions,

‘means for supporting the shaft yvith the per-

mutating cylinders, an end cylinder slidably
supported in relation to the other permutat-
ing cylinders, a lever rotatably supported
near the end cylinder, means for displacing
the end cylinder during the rocking of the
lever, a curved surface on the lever adapted
to act upon means for lifting off the notched
wheels, a casing around the device, a lid to
the casing, and a handle on said lever pre-
venting the closing of the lid in the rocked
position of the lever.

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

WILLI KORN.
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