Oct.7,1930.  poeernsten 1777425

ELECTRIC CIPHER WRITING MACHINE.

Filed March 25. 1925 4 Sheets—Sheet 1

Ry _
Ihventor
PLerhstein

ByM \ M |
| Attys.



Oct. 7, 1930. P BERNSTEIN 1,777,425

ELECTRIC CIPHER WRITING MACHINE

Filed March 25, 1925 4 Sheets-Sheet 2

&
oy N
N
® \‘ o
R |
' m\ N
EN A’
s 1R -
QN
TN -
| M&m | NN S O R S
i) R R I I R
~ U v | | |
Y | | |y
) N 7 N\ h ;
'illlm-llmﬂ.l.\.\—ﬁ —\\\\~ "
R~ N N 1| >
% l.mxﬁ‘,&mmm\\\\\ SOANEUANRRNERANY |
— Y SN :
S ~u77 . S
| $DTHE >
L o | tk e
malalaNNulaNelalnlns §

7 32

se30 37

Funmlalalml oW Mol il | ]
| O O I 1/ I OO .

S IR

“

—mmanamirm ;e 8
B | I O O N O I D N N

NS | .
& N ~
!<IID€<IN>—X§ |

/
1
|
I
-

H .
oLl QO Ol
O |

F

L LI UL Y 3 I (VT - é
R (A N O NN N O O N R I '

EIT ——WC
_

“ \
' klalaNalaalalalnlnls | - z hvéh f'a j"

. RBernstein -
- | B =i

27




~ Oct. 7, 1930. P. BERNSTEIN 1,777,425
| ELECTRIC CIPHER WRITING MACHINE |

Filed March 25, 1925 4 Sheets-Sheet 3

S
| 1
| 1\‘-3 -
Q . e
N
SR\ N
N l%l%_._-\“
_ A\ E .
NN -
N N 'xﬁm\m\\\\\\

S NN

[ A ‘r,

)

7

&

V_-y;
%J’ /A 456//

N
/)

[ OO O 0 I N
- um\\w\\\\\\\\\

-.Hmlh

'
m‘\

.‘9

N

candd,
S\

\\‘l\\\ AR
N

Q EQ_

¢

37 32

™ 5§
O o
Q 1)
3
xQ
o
R
'l'f\
i-.F-!Il“I..I -Il l.-..‘-‘.'-===||.'l

l.l—ll!l

5 HTIIII-'-T'HT-'-'-TH 2

- Jnverdor.
‘0 A 5&1“1'157'."&”'\

*
-




Oct. 7,1930. ' P. BERNSTEIN - L,777425

ELECTRIC CIPHER WRITING MACHINE

Fiiéd March 25, 1925 4 Sheets-Sheet 4

N .
. RN
_ L 3
0 T NIb N
OSSN
& s \s-k \\\:\.\
m\“.\ ' -|V ?L .
N \7.:.-/4  —
L | | R
N N glllllli§§§s
. § K
| :mml.l:l.ullmmiim\!\ﬁ: \\\\\\\\\\\\\w _
“““-h b

XX

1g. 4
8a 30 37 32

S G
. | _
- onaneenanam oy

M LI
] .\\\‘
1

- P Lernstacr '

O
P Pt TG

_
N
na
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UNITED STATES PATENT OFFICE

PAUL BERNSTEIN, OF BERLIN.CHARLOTTENBURG, GERMANY, ASSIGNOR TO THE FIRM
' - CHIFFRIERMASCHINEN AKTIENGESELLSCHAFT, OF BERLIN, GERMANY

ELECTRIC CIPHER-WRITING MACHINE
Applicatilan- filed March 25,. 19é5, Serial No. 13,271, and in Germany March 25, 1924,

Cipher-writing devices for instance elec- it be to decipher the ciphered text by unini-
tric cipher-writing machines of the type dis- tiated persons. | o .
closed in Patent No. 1,583,252, are known ~According to the invention an arrangement -
‘which comprise a plurality of ciphering ¢yl- is miade which makes the ciphering periods
inders having on the eénd faces a number of very long so that the deciphering by unini- 55
~contacts by means of which they come in con- tiated persons by observation of repeated
tact with one another. These revoluble ci- changes of character is practically impossi- .
bhering cylinders are arranged between sta- ble. Care has to be taken, that the ciphering
- tionary end drums. The contacts of the one cylinders shall be easily brought into a pre-
10 end face of the ciphering cylinders are con- determined position the one with Tegard to 60
nected with the contacts of the other end the others, that this position is rendered easily
face as irregularly as possible by means of recognizable and that the ciphering . cylin-
wires passing through the ciphering cylin- ders can be easily brought back to any initial

&

- ders; the contacts of the one stationary end position. - | |
15 drum being connected with transmitters, for =~ An embodiment of the invention is shown, 65
instance key contacts, while the contacts of by way of example, in the accompanying

the other stationary end drum are connected drawings, in which =~ =~ R
-with signal devices, for instance with incan-  Fig. 1isa perspective view of four cipher-
descent electric lamps or with a typewriting ing wheels with their contact points and

20 mechanism. _ -+ driving mechanisms. (For better illustrat- 79

Owing to this arrangement the electric cur- ing the course of the current the ciphering
rent travels, as when a transmitter point is wheels are shown at a slight distance from
operated, for instance by the depression of one another). L :
the key of the character ¢, in an irregular  Fig. 2 shows a plan view of the ciphering-

5 manner through the system of the ciphering. wheels and part of the driving and adjusting
cylinders (see Fig. 1) and makes a cipher mechanism, partly in section. ' -
character, for instance, the character % ap- Fig. 3 shows one-of the four ciphering
pear in the indicating or recording mecha- cylinders with their drivihg means and- in a
nism. =, o  posttion different to that of Figs. 1 and 2.

30 It has further become known to rotate  Fig. 4 shows the same ciphering cylinder
one or more of the ciphering cylinders with with the driving means, as shown in Fig. 3,
reference to the others during the cipher- but with a different position of the driving
writing of a number of characters so that the mieans to that shown in Figs.'1, 2 and 3.
system of the changing of characters is al- In Fig. 1 only six contact points are shown -

9 tered and at the next following depression of for clearness sake, a greater number of con-
the character key ¢, for instance, the charac- tact points being indicated in Fig. 2 in ac-
‘ter m will be operated in the indicating or cordance with the_real construction of the

~ recording mechanism. | | ‘machine. | s SO
1t may further be mentioned that there are - The Fig. 8 shows the position of the driv-

0 as many contact points on the ciphering cyl- ing wheels, indieated on the. driving wheel

inders as there are signs to be changed, for 17, in which the driving -wheel and the gap
mstance 26 contacts corresponding with 26 toothed wheel 21 are disengaged and the regu-
letters of the alphabet. The ciphering cylin- larly toothed wheel 17 is in engagement with -
ders will, in this case, resume the initial posi- the gear wheel rim 1%, This position has for _

> tion after a comparatively few ciphering its object to:turn the ciphering cylinder 1-by
operations, so that, in the example selected, means of the knob 25 in order to adjust this
the character ¢, for instance will again cause ciphering cylinder relatively to the others
the typing of the character %, e. o. the same in a predetermined position and thus adjust
period of ciphering will start again. The a new code key. | - | |

) shorter a ciphering period is the easier will - Fig. 4 shows how both driving wheels 21 '*°

75

80

9@
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“and 17 are compietely out of engagement

10

15

20

- 25

30

40

with the gear wheel rim 12, whereas the

toothed wheel 40. This position has for its

object to adjust the gap toothed wheels in a
predetermined position relatively to their re-
spective gear wheel rims and thereby to ad-
just a certain code key. o

~ The toothed wheel 40 serves to maintain
the proper position of the teeth of the driving

wheel 17 relatively to the gaps of the gear.

wheel rim 12 so long as the two toothed wheels
are mutually disengaged. - o
In the form of construction illustrated by

way of example four ciphering wheels 1, 2,
3 and 4 are arranged betweén stationary end

drums 6 and 7 so that said ciphering wheels
These ciphering

can rotate upon shaft 5.
wheels have each a toothed .crown 12, 22,

outside the ciphering wheels; each shait car-
rying a spur wheel 12, 13, 14, 15 respective-
ly and all these spur wheels are driven at the
same time from a common driving element,

for instance a spur wheel 16. On the end
of each shaft 8, 9, 10, 11 opposite to the
~spur wheels 12, 13, 14, 15 a regular toothed

wheel 17, 18, 19, 20 respectively is arranged
and further at the side of each regular
toothed wheel a mutilated toothed wheel 21,
29, 93, 24 respectively which has only a few
teeth and very wide gaps between the teeth.
The shafts 8, 9, 10, 11, are adapted to be
moved in longitudinal direction to be ad-
justed .into different positions with the aid

of knobs 25, 26, 27, 28 (Fig. 2) fixed on the

ends of the shafts on which the spur wheels
are keyed, each shaft having three notches
30, 81, 32 with one of which a suitable lock-
ing element 8 engages to lock the . shaft
in the adjusted position. - Of the three po-
sitions of each shaft 8, 9, 10, 11, two po-

~ sitions correspond each to a drive condition

45

b0

55

36, 37, 38 and 39 mounted on the knobs 25

60

according to the invention, to prime num-

85

for the code wheels, namely a drive by means

of the mutilated gears 21, 22, 23, 24 and a
drive by means of the regularly toothed
gears 17, 18, 19, 20 while the third position
renders possible completely free rotation of
the said shafts without any connection with
the code wheels for the purpose of adjust-

~-ment of the mutilated gears before their

connection with the code wheels. The actual
position of the driving shafts i1s indicated
by marks, for instance characters, appearing
either at the right, at the left or at the mid-
dle in windows 33, 34, 35 arranged in sleeves
,

26, 27, 28. . S .:
The divisions of the driving wheels 12, 13,
14, 15 and consequently of the regular
toothed wheels 17, 18, 19, 20 and the mutilat-

ed toothed wheels 21, 22, 23, 24 correspond,

bers or numbers which have no common fac-
tor. For the divisions of the wheels men-

‘accurately in the same manner, e.

1,777,426
tioned'the numibers 11, 15, 17, 19 have for

+ yhere ‘instance been selected. -
toothed wheel 12 now engages with the

By reason of this arrangement the period

of coding is particularly long since for com-
plete rotation of all of the adjusting shafts

8, 9, 10, 11, e. g. the adjusting of the same

70

to the original initial position, as many

single steps are-required as correspond to

the product of these members, e. g.
11X 15X 17X 19=53295. The division of the

toothed wheels for the driving of the cipher-

79

ing wheels is further selected, according to

the invention, so that it is not a multiple of

the divisions of the ciphering wheels (con-
tact number, for instance 26). Consequently
the total period of the -ciphering 1s
11X 15X 17X 19X 26=1385670. -

80

If, for each ciphering, one should start

from the same initial position the ciphering -
32’ 42, Four shafts 8, 9, 10, 11 are arranged

periods would repeat themselves every time

cession of the alterations of changing would
always be the same in this period. In order

to avoid this the ciphering is started every

time or after a certain number of cipherings
have been done, with a new initial position
of the driving wheels. ) o
~ When the shafts of the driving wheels are

at the extreme left position so that neither

the regular toothed wheels nor the mutilated
toothed wheels are in gear with the toothed

crowns of the ciphering wheels, each shaft
can be rotated independently of the others
with the aid of its knob so that the driving
wheels can be brought to any desired initial

position indicated by the characters appear-
ing in the windows of the knob-sleeves 86,
37, 38,39. _ | .

When the shafts 8 to 11 are shifted in such
a manner that the fully toothed wheels and
the mutilated wheels for instance, 17 and 21,
respectively, of shaft 8 (Fig. 2) are disen-

gaged from spur gears on the cipher cylin-

ders, for instance, gear 12 of the cipher cylin-
der 1 (Fig. 2), it is possible that when the
shafts are reshifted one tooth of the full gear
will not enter into a gap of the.correspond-
ing spur gear of the ciphering cylinder, but

“will abut against the side thereof. This difii-

culty is overcome in the following manner:
A djacent the driving gear 16, which 1s 1n

engagement with a corresponding toothed

wheel 12 (Fig. 2) as long as the mutilated
gears are in engagement with the corre-
sponding spur gear of the ciphering cylin-

der, an auxiliary gear 40 1s provided,, which

can be turned manually corresponding to the

tooth spacing and which has the same num-

ber of teeth as the driving gear 16, there
being a stop device 40* engaged with the
teeth of the gear 40 to maintain the same

in stepped position. When in the shifting

of the shaft 8 (Fig. 2) to the left, the gear
12 comes out of engagement with the driv-
ing gear 16, so that it .is located between the

o. the sue-
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5

lgtter-aild the auxiliary gear 40, the fully

‘toothed gear is in engagement with the spur
~ gear 1* of the cipher cylinder 1.

As the

~ shaft 8 is further shifted towards the left-

11

“hand side, the. fully toothed gear 17 comes
out of engagement with the spur gear 1=

However, before this takes place the gear 12

engages the gear 40, and the shaft 8, is, there-

fore, held in the proper position and cannot

rotate. When the shaft 8 again is reshifted.
towards the right-hand side the teeth of the

- fully toothed gear 17 must positively engage

1%, and proper meshing of the gear teeth i§

13

28 _ .
- 1s only necessary to bring the regular toothed |

wheels 1n gear with the toothed crowns of

‘wheels. |

the spaces between the teeth of the spur ear
assured. The same function which has been
Just described in regard to shaft 8 (Fig. 2)
refers, of course, also to the other shafts 9

~to 11. - - -

If the knobs are pulled and the driving

shafts shifted to the right the mutilated

toothed wheels are brought in engagement
with the toothed crowns of the ciphering

When the ciphering‘whéels have to be ad-
justed to a predetermined initial position it

- the ciphering wheels by shifting the knobs

into the middle position, whereupon, by ro-
tating the knobs and consequently the driv-
ing shafts, a predetermined position can be

given to each individual ciphering wheel.

" To indicate these positions rings 41, 42, 43,

40

- 45

44 respectively are fixed on the ciphering
wheels which rings are marked with char-

acters, as indicated on the ring 42 one of
which appears, according to the position to
which the ciphering wheel has been adjusted

in a window 45 arranged for this purpose.

In order to bring the ciphering wheels into

a predetermined position with regard to one
another that 1s, to adjust the code device

to a certain code key, so that certain letters

appear 1n the windows 45, the following de-

vice 1s provided.

A crank 46 can be inserted into one of the
adjusting knobs, for instance into knob 25,
‘but only when this knob is in such a posi-

~ tion that the multilated toothed wheel is in

60

gear with the toothed crown of the ciphering.

‘wheel. In this case. the spur wheel 12 is in
engagement with the common driving wheel

16, and when knob 25 is rotated-all the shafts

- 8,9, 10, 11 and consequently all the ciphering

wheels will be adjusted with regard to one

~ another -through the intermediary of said
- mutilated toothed wheels.

60

The shaft 8 is secured to the knob 25 by a

pin 25’ so that the shaft also rotates when
the knob 25 is turned. The knob 25 has in-

ternally a longitudinal bore 25% and also a

. transverse bore 25, The transverse bore 25P

. gitudinal bore 25%. There is inserted in the .

65

has a substantially less diameter than the lon-

transeverse bore a pin 48, which is normally

numbers.

3

held by a spring 48’ in such a manner tha,t--l

‘the knob of the pin bears against the sleeve
36. The said knob 48 has a flattened member

49 which, however, does not extend over the
-tull height of the inner bore 25* of the knob

25. 'The crank 26 has a cylindrical member
46* which changes into a bifurcated member
46°. This bifurcated member is only so high

that it corresponds with the flattened member
49 of the pin 48. When inserting the crank

of the cylindrical member 46 in the knob 25,
the bifurcated member 46° engages with the

pin 48 on the flattened part so that when turn-

Ing the crank, the knob 45 and also the shaft
8 1s turned. Since in.the operative position
(Fig. 2) the toothed wheel 12 engages with

‘the toothed wheel 16 and the toothed wheel

16 again engages with the toothed wheels 13,
14, 15, all shafts 8, 9, 10, 11 will be turned
when the-crank 46 is turned. @~

1t the shaft 8 is to be brought out of the
position according to Fig, 2 into the position

- according to Fig. 3, the knob 25 is taken hold

of by the hand and advanced in the direction
of the arrow A. This is, however, only pos-
sible when the pin 48 is first pressed inwardly
so as to permit the said displacement. The

- position of the knob 25 is shown in Fig. 3.

- If the knob 25 is to be further advanced in

the direction of the arrow A, it occupies the o.

position shown in Fig. 4.~

I cl_a-im — | | |
1. An arrangement for electric ciphering

“machines comprising in combination, a num-

ber of ciphering wheels, contact points on

both sides of said cip-}_lering_.wheel's', a trans- -

mitting device, a receiving device, irregular

~electric connections between said transmitter

and said receiver and passing through said
ciphering wheels, a toothed crown on each
ciphering wheel, and driving wheels engag-
Ing with said toothed crowns and having each
a different number of teeth without com-
mon factor. - .
2. An arrangement for electric ciphering
machines comprising in combination, a num-
ber of ciphering wheels, contact points on
both sides of said ciphering wheels, a trans-
mitting device, a receiving device, irregular
electric connections between said transmitter
and said receiver and passing through. said

ciphering wheels, a toothed crown on each

ciphering wheel, and driving wheels engag-

ng with said toothed crowns and having each

a different number of teeth according to prime

70

80
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3. An arrangement for electric ciphering -

machines comprising in combination, a num-
ber of ciphering wheels, contact points on

both sides of. said ciphering wheels, a trans-

mitting device, a recelving device, irregular
electric connections between said transmitter

and said receiver and passing through said

ciphering wheels, a toothed crown on each
ciphering wheel, and driving’ wheels engag-

130
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o .ing with said toothed crowns and having each

- a different number of teeth without common

factor, the different numbers of teeth being
selected so that they are not a multiple of
‘the number of fe'edy I ¢

-~ one revolution of the ciphering wheels.
-4 An arrangement for electric ciphering -

1 g st‘epg. necessary for

 machines comprising in combination a num-

10

~ ber of ciphering ‘wheels, contact points on
both sides of said ciphering wheels, a trans-

mitting device, a receiving device, irregular

electric connections between said transmitter

. and said receiver and passing through said

15

ciphering wheels, a, gap toothed wheel for

‘each ciphering wheel, a regular toothed wheel
- for each ciphering wheel, a common shaft for

~ ¢each gap  and regular toothed wheel, said
" shatt beingshiftableinlongitudinaldirection,

- 25

‘means. at the other ends of said shafts for ro- -
oo tating and shifting

, _ ing sard shafts, and means
for indicating the actual position of said

* shafts and for locking said shafts in the ac-
iﬁal posttion. - |

5. An arrangement for electric ciphering

machines comprising, in.combination, a num-
~ ber 'of ciphering wheels, contact points on

- both. sides .of said ciphering wheels, a trans-

30

mitting device, a receiving device, irregular

‘electric connections’between said transmitter . for rotating and shifting said shafts, sleeves,

and said receiver and passing through said

~ ciphering wheels, a gap toothed wheel for

“each ciphering wheel, a regular toothed wheel
-for each ciphering wheel, a common shaft for
each gap and regular toothed wheel, said

85 shaft being shiftable in longitudinal direc-
. tlon, means at the other ends of said shafts for-

- rotating and shifting said shafts, and means

~ for indicating the actual position of said

40

~ shafts and for locking said shafts in the ac-
tual position, a common driving wheel for the

shafts of all the driving wheels of the cipher-
ing wheels, said common driving wheel act-

. ing upon the-spur wheels of said shafts and

.45

- tion. -

being disengaged -of said spur wheels when
sa1d shatts are shifted out of the driving posi-

a
]

- 6. An arrangement for electric ciphering

~.machines comprising in combination, a num-

60

60

€5

‘ber "of -ciphering wheels, contact points on

both sides of said ciphering wheels, a trans-
mitting device, a receiving device, irregular

electric connections between said transmitter
and sald receiver and passing through said

ciphering wheels, a _gap-toothed wheel for

each ciphering wheel, a regular toothed wheel
for each ciphering wheel, a common shaft for
each gap and regular toothed wheel, said

shaft being shiftable in longitudinal direc--
tion, means at the other ends of said shafts

for rotating and shifting said shafts, and "

means for indicating the actual position of

sald shafts and for locking said shafts in the .

actual position, a common driving wheel for

~for indicating

1,777,425

acting up'on".-i-:he spur wheels of said shafts |

and being disengaged of said spur wheels

ing position, an auxiliary toothed wheel be-
sides: the common driving wheel, gearing

~when said driving shaft is out of the working
position, with the spur wheels of each driving

shaft, which, when the shafts are in the work-
ing position, gear with said common driving
wheel and permit thus only a stepwise shift-
ing of said driving shafts from tooth to tooth.

7. An arrangement for electric ciphering

machines comprisinig 1n combination a num- -
ber of ciphering wheels, contact points on -

.80
mitting device, a receiving device, irregular

both sides of said ciphering wheels, a trans-

electric connections between said transmitter
and said receiver and passing through said
ciphering wheels, a gap toothed wheel for

“each ciphering wheel, a regular toothed wheel
for each ciphering wheel, a common shaft for

each gap -and regular toothed wheel said
shatft being shiftable in longitudinal direc-

“tion, means at the other ends of said shafts for

rotating and shifting said shafts, and means
| the actual position of said
shafts and for locking said shafts in the ac-
tual position, a knob at the end of each shaft

one for each knob, enclosing a portion of said
knob,.and a window in each sleeve ‘behind

- when said shafts are shifted out of the driv- -

o

05

which a sign appears to indicate the position

oi said shaft. _

8. An arrangement for electric ciphering
machines comprising in combination a num-
ber of ciphering wheels, contact points on
both sides of said ciphering wheels, a trans-

‘mitting device, a receiving device, irregular -

100

electric connections between said transmitter

and sald receiver and passing through said
ciphering wheels, operating means for each

105

ciphering wheel and for moving said cipher-

ing wheels after each ciphering sign in a dif-

ferent manner with regard to one another,
rings on said ciphering wheels each ring be-

110

ing marked with a number-of characters cor-

responding to the number of contact points,
one of said characters appearing in a window

of the ciphering device and indicating the ac-

tual position of the ciphering wheels: =~
In testimony whereof I affix my signature.

PAUL BERNSTEIN.

the shafts of all the driving wheels of the
- ciphering wheels, said common driving wheel
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