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This invention relates to ciphering appa 
ratus of the kind in which intermittently 

' movable commutator shaped ciphering cylin 
ders are used to control electrical circuits for 
the production of the cipher, it may be that 
the latter is produced by means of a type 
writer or by means of a signalling or indi 
cating device of any kind. _ The movement of 
the ciphering cylinders is usually controlled 
by key wheels by which the movements of 

L said cylinders in accordance with any de 
sired series of signs are controlled mechani 
cally'or electrically and which are in turn 

. con?rolled electrically from a key board oper 
ate 
ciphered or deciphered. P 

This invention has for its object to provide 
.a mechanical key wheel system to operate the’ 
ciph'ering cylinders of the ciphering appa~ 
ratus in such a way that two or more key 
wheels will control one and the same cipher- ' 
ing cylinder in conjunction. 
The invention is characterlzed, chiefly; in 

the provision of key wheels of di?erent pitch 
-' ‘each of which is adapted to be driven in ac 

cordance with its individual pitch from said 
driving shaft, said key wheels being‘ adapted 
to act in pairs or in groups of more than two 
wheels upon the ciphering' cylinders in order 
to effect an irregular movement thereof. 
By the use of, say, two key Wheels ar 

ranged in pairs the cycle of the ciphering 
cylinders operated, thereby will be equal to 
the product of the pitch of each key wheel 

F and the number of possible positions of the 
ciphering cylinder divided'by the greatest 
common dividend. Preferably, such numeri 
cal proportions should be chosen that any 
common dividend may be avoided. By the 
present invention a very long cycle may thus 
‘be‘obtained in a simple way. ‘ 

Another feature of the invention resides in 
that the key wheels are provided with disen 
gaging pins by which the transmission of 

‘ power to the ciphering cylinders is effected. 
‘Another feature of the invention involves 

that the key wheels may be arbitrarily ad-a 
justed relatively to each other in peripheral 
direction. " ' . . 

In the accompanying drawings, a clpher 

in accordance. with the text to be 

. key wheel. 

ing apparatus having a key wheel mechanism 
according to this inventionis illustrated by 
way of example. ' 

Fig. 1 is a top plan view of the ciphering 
apparatus with the casing partly broken away 
to show the key wheel mechanism. Fig. 2 
is a side elevation of the apparatus, partly in 
section. Fig. 3 is a sectional view, taken 
along the broken line A-~A in Fig. 1. Fig. 
4 is a sectional View taken along the line B-—B, 
in Fig. 1. 
In the drawings the invention is illustrated ' 

as applied to a ciphering apparatus which as 
to the design of the ciphering cylinders and 
the ‘circuits to control same may be similar - 
to the ciphering apparatus shown in the U. S. 
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Patent'No. 1,663,624. It is to be noted, how- ' 
ever, that the invention may. also be used in 
connection with other types of ciphering ap 
paratus. - i ‘ ' . i 

‘.The ciphering apparatus shown is provided 
with a key board comprising twenty-?ve keys 
1 and may consequently be used for a series of 
v25 signs. Accordingly, the apparatus 1n 
agreement with the principle set forth in the 
above said patent is provided with two 
ciphering cylinders each comprising ?ve con 
tact rings with their respective contact pins. 
Said two ciphering cylinders are shown at 2 
and 3, respectively, in the drawings. 
The levers 11 of the keys 1 bear upon a com 

mon rocking lever 5 which is maintained in 
raised position by means of a spring 6 to hold 
the keys raised. The rocking lever 5 carries a 
spring operated pawl 7 engaging a ratchet 
Wheel 8 on the horizontal shaft 9. A stop pin 
lOis provided to limit the operative move 
ment of, the pawl. The horizontal shaft 9 
constitutes a common ‘driving shaft'for four 
key wheels 11, 12, 13; 14 rotatably mounted 
on a supporting shaft 15 parallel to the shaft 
9, each of said key wheels being rigidly con 
nected to a gear wheel 16, 17., 18; 19, respec 
tively, meshing in the gear wheels 20, 21., 22, 
23, respectively, on the shaft 9. Each key 
wheel 11-44 is provided with a number of 
transmission members consisting of axial pins 
24. The number of pins is di?erent for each 

The ratio of gearing between the 
driving gears of the various key wheels 
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20——16, 21-——17, 22—18, 23—19 corresponds to 
the pitch of pins of the respective key, wheels 
in such a way that at each step of the ratchet 
wheel 8 each key wheel will be moved a dif 
ferent step corresponding to its individual 
itch. 

P rll‘he pins 241 of the key wheels may be moved 
into and outv of operative position, for in 
stance, by being displaced axially. The pins 
when in operative position are adapted to en» 
gage star wheels 25 rotatably mounted on the 
shaft 9, one for each key wheel. Those two 
star wheels corresponding to the key wheels 
11, 12 are rigidly connected to an intermedi 
ate toothed wheel 26, the remaining two star 
wheels which correspond to the key wheels 
13, 1d are, likewise, rigidly connected to an 
intermediate toothed wheel 27. The toothed 
wheel 26 meshes in a toothed wheell28 rigid: 
ly connected to the 'ciphering cylinder 2 and 
the toothed wheel 27 meshes in a toothed 
wheel 29 rigidly connected to the ciphering 
cylinder 3. , 
In the embodiment shown the number of 

pins of the various key wheels is 17, 19, 21 
and 23, respectively. rl‘he movement of the 
ciphering cylinders will, as a result, be ex 
ceedingly irregular, presenting a maximum’ 
periodicity of 5 X 17 X 19 X 21 X 23:7 80.000 
signs. I 

By variation of the position and number of 
the pins any variation, desired may be ob 
tained. ' Moreover, means are provided to en 
able variation of the relative positions of the 
key wheels with respect to each other whereby 
a practically taken in?nite number of dl?'er 
ent initial positions may be obtained without 
displacement of the pins. To this end the 
supporting shaft 15 which carries the key 
wheels 11—v14 is mounted'by means of eccen 
tric journals 30, 31 in levers 32, 33, pivotally 
mounted at their opposite ends on pins 34, 
35, respectively. The shaft 15 carries out 
side the eccentric journals 30, 31 central jour 
nals 36, 37 , engaging horizontally elongated 
slots 38, 39 formed in the frame of the ap 
paratus. vThe journal 36 carries at its‘outer 
end a handle 40 to permit rotation of the 
[shaft 15. The shaft 15, when rotated by 
means of this handle through half a revolu 
tion, will be displaced in the direction away‘ 
from the shaft 9 a distance such as to bring 
the gear wheels of the key wheels ‘out of mesh 
with the gear wheels of the shaft 9 and re 
lease the pins of key wheels from their en 
gagement in the star wheels, thereb allowing 
the various’. key wheels to be a justed in 
dividually. Such adjustment having beenv 
completed the shaft 15 is“ turned back or 
turned half a ‘revolution in the same direc 
tion as before, to restore the engagement with 
the star wheels. '‘ _ 
Upon depression of a key 1 the rocking le 

ver 5 is operated‘ ‘so as to rotate the shaft w9 
one step by means of the pawl 7 and the ratch 
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et wheel 8. In the embodiment shown this 
rotation of the shaft 9 will cover a tenth of 
a revolution. By the key wheels said rota 
tion is translated to an irregular motion of 
the ciphering cylinders as determined by the . 
adjustment of the pins 24 and the relative ad 
just-ment- of the key wheels. ‘ 

Should-it be desired for any purpose, as for 
supervision, to rotate the ciphering cylinders 
backwards, this may be accomplished after : 
depression of the releasing‘ key 41 shown in 
Fig. 41. Said releasing key, when depressed,‘ 
releases‘ a pawl 42 normally engaging the 
ratchet wheel 8 to prevent return movement 
thereof, as will readily appear from the draw 
mgs. . 

'l‘he ciphering cylinders and their opera 
tion may, for instance, as above stated, be 
equal to what is described in the Patent No. 
1,663,624, but may also be of di?erent design , 
and operation without departing from the 
principle of the invention. 
Though in the drawings two key wheels are 

shown as provided for each cipherlng cylin: 
der it is to be noted that the number of key 
wheels and the number of ciphering cylin 
ders too may be varied at will. 
The releasing mechanism may, of course, 

be of another design than that shown. The 
key wheels may be modi?ed as to the pins 24. 
What I claim is: , 
1. In a ciphering apparatus the combina 

tion of a driving shaft, means to rotate said ’ 
shaft step-by-step, a series of key wheels of _ 
di?‘erent pitch, means to rotate said key 
wheels from said driving shaft at different 
rates corresponding to their individual 
pitches, intermittently movable ciphering 
cylinders, and means ‘to operate each cylin 
der in conjunction with at least two key 
wheels. - > 

2. In ‘a ciphering apparatus the combina 
tion of a driving shaft, means to rotate said 
shaft step-by-step, a series of key wheels of 
different pitchymeans to rotate said key 
wheels from said driving shaft at different 
rates corresponding to their‘ individual 
pitches, intermittently movable ciphering 
cylinders,‘ a driving gear for each of said 
cylinders, and means to operate said driving 
gear from twokey wheels at least in conjunc 
tion. . a ‘ 

3.1In a ciphering apparatus the combina 
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tion of a driving shaft, means to rotate said I 
a 

shaft step-by-step, a series'of keywheels of 
different pitch having power transmission 

. 120 

elements capable of being \brought into and ‘ 
out of operative position, means to rotate said 
key wheels fronn said driving shaft at- dif 
ferent rates corresponding to their individual 
pitches, intermittently movable ciphering 
cylinders, a driving ‘gear for each of‘ ‘said 
cylinders, and means to operate said driving 
gear from the power transmitting elements of 
at least two key wheels. ' ‘ ’ 
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4:, In a ciphering apparatus the combina' 
tion of a driving shaft, means to rotate said 
‘shaft step-by-step, a series of key wheels of 
different pitch, said key wheels having ad 
justable pins, means to rotate said key wheels 
from said drivingshaft at di?erent rates cor 
responding to their individual pitches, inter 
mittently movable ciphering cylinders, a‘ 

‘ driving gear for each of said cylinders, and 
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means to operate said driving gear from the 
pins of two key wheels at least in conjunc~ 
tion, 

5. In a ciphering apparatus the combina- 
tion of a driving shaft, means to rotate said 
shaft step-by-step, a series of key wheels of 

- different pitch, saidtkey wheels being shift 
able relatively to each other in the peripheral 
direction, means to rotate said key wheels 
from said driving shaft at different rates cor 
responding to their individual pitches, inter 
mittently movable ciphering cylinders, and 
means to operate said“ driving gear from two 
key wheels at least in conjunction. 

6. In a ciphering apparatus the combina 
tion ofa driving shaft, means to rotate said 
shaft step-by-step, a series of key wheels of 
different pitch, said key wheels having shift- > 
able pins to act as power transmitting ele 
ments and being adjustable relatively to each 
other in the peripheral direction, means to 
rotate said key wheels from said driving shaft 
at different rates corresponding to their in 
dividual pitches, intermittently movable 
ciphering cylinders, a driving gear for each 
of said cylinders, and means to operate said “ 

, driving gear from the pins of two key wheels 
at least in conjunction. _ 

7. In a ciphering apparatus the ‘combina 
tion with intermittently movable ciphering 
cylinders, of key wheels of different pitch, 

‘ means to operate each of said ciphering cylin 
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ders from two such key wheels at least in con 
junction, a common shaft upon which said key 
Wheels are rotatably mounted, a common 
driving shaft, means to rotate said driving 
shaft step-by-step, means to rotate said key 
wheels from said common driving shaft at. 
different ratescorresponding to their individ 
ual pitches, and means to move said key wheel 
carrying shaft so as to bring'the key wheels 
out of operative position. 

8; In a ciphering apparatus the combina 
tion of a key board mechanism to be operated 

‘ in accordance with the text to be ciphered or 
'deciphered, a common driving shaft to ‘be 

‘ rotated step-by-step under the controlof said 

at 

key board mechanism, intermittently movable 
ciphering cylinders, a supporting shaft,’ 
wheels of different pitch rotatably mounted 
on. said supporting shaft, gears positively 
driven by said driving shaft to rotate said key 
wheels at different rate corresponding to their 
individual pitches, star wheels loosely mount 
ed on. said driving shaft to be operated by 

3 

said key wheels, and means to operate each 
ciphering cylinders from at least two star 
wheels at a time. 

9. In a ciphering apparatus, the combina 
tion of a key board mechanism to be operated 
in accordance with the text to be ciphered or 
deciphered, a common driving shaft to be 
rotated step-by-step under the control of said 
key board mechanism, intermittently mov 
able ciphering cylinders, a driving gear for 
each cylinder, a supporting shaft, key wheels 
‘of different pitch rotatably mounted on said 
supporting shaft, gearing positively driven 
by said driving shaft to rotate said key wheels 
at different rate corresponding to their in 
dividual pitches, and star wheels loosely 
mounted on said driving shaft to transmit 
motion to each, of said driving gears from at 
least two star wheels in conjunction. 
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