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' PRODUCTION OF CIPHERS.

Application filed April 2, 1920. Serial No. 370,708,

To all whom it may concern,: .
Be it known that I, Arvip (GERHARD

Damm, a citizen of the Kingdom of Sweden,

- residing at Ronninge, Sweden, have 1n-

b

‘vented new ‘and useful Jmprovements in or

Relating, to the Production of Ciphers, of
which the following is a specification.

This invention relates to a mew system
and apparatus for enciphering and deciph-

10 ering messages, also to electromechanical

15

connections between a ciphering apparatus

proper and  such auxiliary machines ot

known types, provided with keys corre- .

sponding to the different characters or signs
used. in. written, printed or telegraphic cor-

respondence, as may serve the purpose of

- simultaneously recording by material signs,

20

" obtained.

- prevent periodical recurrences by causing .

for instance by printed characters or per-
forations, the successive manipulations for
enciphering or deciphering and the results

A further object. of the invention is to

irregularities in the ciphering. process to
follow every occurrence of a particular

‘sign in the text enciphered and also to en-

" gsure the deciphering of such messages.

30

- prising all signs

‘The ciphering method or system used in

~ this invention consists in this that the selec-
tion of a cipher-sign corresponding to a

given text-sign depends upon the momen-
tary positions relatively to each other of
two cyclical series or alphabets each com-

der of said signs in . one series being ve-
versed as compared to that of the other

~ series, and further upon the relative po-

10

~responding to a sequence of movements and

45

o0

55

sitions of said series with respect to _each

other being successively- changed as deter-
mined by two cyclical key-series, each cor-

stops (periods of rest) of one of the alpha-
bets, so that either the one or the other
or both or neither of the alphabets will
move a given distance in a certain direc-
tion at each individual ciphering operation.
The effect of this is a series of positional
changes of more than one kind interrupted

by occasional stops or not as desired and
further upon the occurrence of a certain
text-sign having .
the influence of the key-series either by sup-

the effect of eliminating

next ciphering opera-

pressing during the .
the alphabets

tion a relative movement of

or by causing them to. move relatively to

‘grammatically
‘g drawings. Fig. 2 illustrates the col-

that may be used, the or-.

Tent. o

each other -indepehdentlj{ of the sequence

NT OFFICE.

of displacements and stops defined by the - |

key series aforementioned. _ _
A whole ciphering apparatus constructed

according to the invention is shown dia-
in Fig. 1 of the accompany-

lectors partly in sectional view and partly
in side view. Fig. 8 is a side view of the
mechanism for stepping a ciphering mem-

60

69

ber. Fig. 4 is a section through the line

a—>b in Fig. 2. Fig. 5 shows the key-wheel

viewed from two different sides. "Fig. 6 is

a modified form and Fig. 7 a detail view.
Referring to Fig. 1, T is a key of a key-
board actuated according to the text to be

ciphered. T,'‘is a key of a common type-

writer and T, is a key of a type-writer or
a machine for producing telegraphic signs,

- for instance in the form of combinations of

perforations in paper-strips - according to
known systems. | -
The relation
chines as to their functions is-as follows:
When enciphering, the key T of the
ciphering machine proper which corre-

he typewriter

the manipulation thus being, for controlling

‘purposes, recorded in print,. while a key
T, of a second typeprinting or perforating

machine is simultaneously actuated and re-

cords the cipher-sign corresponding to the

text-sign in question. -

~ When deciphering, the key T which cor-

responds to the casual cipher-sign is de-

pressed, key T, rtecording this manipula-

tion. by printing the same sign, and T,

“recording the result of the operation, which,

70

75

between these three _mzi-'* '

80

- sponds to a casual text—si%'n'is depressed,
simultaneously a key T; or t
corresponding to the same sign is actuated,

89

9

85

in accordance with the method above- -

‘mentioned, will necessarily be the corre-
sponding original text-sign, if using the
same key-series and starting from the same
initial position of the mechanisms when en-

ciphering and deciphering. From the key

—

T depends a rod @ provided at the lower

end with a metal-pin s. Placed beneath the

latter is a rhombic metal-member » elec-

trically ‘connected through a conductor 1
with the positive pole of a source of cur-

Arranged _ ]
is a metal spring %, and %, respectively
placed at such a distance from the same that

100

105

at éither sicie of the Thomb *r "

110
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the pin s, when positioned between the mem- - As mentioned above, the contact spring
. ber r and either spring, forces the latter ko, will, on the release of the key T, enter
outwards thus effecting electric connection- into conducting connection with the source
between the spring and the source of cur- of current S, a circuit also being closed
rent. On the depression of the key T, the through a conduetor 9, a solenoid S, and the. 70
pin s strikes the upper inclined edge of the conductors 10, 11, 9% 5. 'The movable arma- -
rhomb thus being caused to pass between tureof the solenoid S, is pivotally connected -
the rhomb 7 and the contact spring %,, until with a stepping device shown diagrammati-
the pin s passes the lowermost corner of the cally in Fig. 1 and turning, for each up-
rhomb. Then the pin s is forced by said ward movement of the armature of the sole- 75
-spring towards the centre line of the rhomb noid, a circular disk N, through a certain
and, on the release of the key T, while strik- part, for instance 1 /13, of a revolution, said
ing the-lower inclined edge of the rhomb, turning being transmitted by a gear v, v,, v,
1s Torced by the same between:the rhomb » to another circular disk N, thereby obtain-
-and the contact spring %,. Having passed g a correcponding movement correspond- 80
the upper corner of the rhomb, the pin s is ing to another part, tor instance 1/11, of
moveg by the last named spring towards a revolution. The peripheries of the disks
the centre line of the rhomb, the movements N, and N, are divided into a corresponding |
described then being repeated at the next number of parts, for instance 18 and 11. On
depression of a key. The contact spring these parts projections wu may be placed 85
k, 1s by means of conductors 2, 3 connected passing, on turning the disks one step at a
with one end of the winding of a solenoid time, beneath contacts %, and ks SO as to
S,, the movable armature of ‘which 1s close the same temporarily. The said pro-
pivotally connected with a lever & which, jections may, however, be substituted by
when depressed, may actuate the first-named electrically conducting pieces inserted in the 90
- type-writer key T,. The other end of the peripheries of the disks, the contacts %, and -
winding of solenéid S, is by conductors 4, f4 being constructed as contact springs bear-
9% 5 connected with the negative pole of the Ing against the peripheries of the disks. One
source of current. Consequently, on the de- part ‘of each of said comtacts %,, s ‘1S by
‘pression cf the key T the solenoid S, will  conductors 18, 14" connected with one end 95
- be excited thus causing a aepression of type- of a winding of the solenoids S, and S; re- .
writer key T,. Thereby a type-sign is ob- spectively, -the other part being connected
tained identical to that marked on -the key--by a conductor 12, 12* with the positive pole
. L. On the depression of the latter another of the source of current. s The other ends™
circuit is closed simultaneously* passing of the windings of the solenoids S, S, are 1060
‘through the ciphering members C,," C, of by conductors 15 and 16, 11, 5°, 5 respec-
" the apparatus described below and in Fig. tively connected with <the negative . pole. .
1 only indicated diagrammatically as two Consequently, when two projections % are so
- cylindrical collectors which, by being turned placed as to pass, on the depression of the
1n relation to each cther, may obtain dif- key T owing to the excitation of the sole- 105
ferent mutual positions thus efiecting elec- noid S,, beneath the contacts %, &, so as to
*ric connection between different pairs of close the same, both solenoids S, and S, are
contact springs %, and %, respectively each  excited. The movable armatures of the lat-
bearing against one of sald members. The ter are connected with adjusting mechanisms
contact spring %, mentioned above is by the - for the ciphering members C, and C, shown 110
- conductors 2 and 6 connected with a certain diagrammatically in Fig. 1 and more par-
- contact spring %, bearing against the mem-- ticularly described below, both of the said
ber C, and connected in the Inanner above members under’the said presumption thus
-~ mentioned with a -certain contact spring k, being turned to a certain extent, said turn-
bearing against the member C,.  The spring ing, if effected in oppesite directions in both 115
k4, 1s by a conductor 7 connected with one members, always causing a mutual adjust-
end of the winding of a solenoid S., the ment of the members resulting in an-altered
other end of the winding being connected - relation between the respective text and:
by the conductors 8, 5%, 5 with the nega- cipher signs.: If one projection % only is .
~tive pole of ‘the source of current. In a position, adapted to close either con- 120
When excited, the solenoid S, will actuate, tact k&, or %, one ciphering member only-
by means of its movable armature pivotally * will be adjusted with the result of an alter-
connected with the lever C, a key T, of a ation of the ciphering relation>~If on the
- type-writer or perforating machine gIving contrary no projection in either disk N, ov
~a cipher sign correspon ing to the sign N, has assumed such a position, the relative 125
- marked on the key T and the nature of adjustment. of the ciphering members will
which depends upon the position of the ¢i- remain unchanged. o .
phering members C, C, in relation to each In order to have the movement or period.
other in a manner-to be described in the of rest of the. ciphering members, as men-
following. - - U tioned in the preamble, to depend to a cer- 130
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‘tain extent upon the occurrence and posi-
- tion in the text of any certain letter, or,
in -other words, upon the key T being de-

pressed at any certain occasion during the
ciphering, a switch device is inserted in the
conductor 12 consisting of a stationary con-

- net M breaking, when excited, the contact

10

15

d, d,. The arm d has a projection ¢, and
bearing against the same is a spring f 1n

such manner as to retain the contact 4 1n

breaking - position, even if the magnet) is
inoperative, until the movable armature of
the solenoid S, or a member connected there-

-with as a ratchet lever and pawl strikes, at

~-the end of its path of movement, the arm &
~ thus returning the same to contaét with d,.

- 20

25

- ciphering members  will obviously

If for instance the letter “a” is selected as

influence-letter and if one end of the wind-

1ing of electromagnet M 1is connected by a
conductor 17 with the conductor 2 of the -
T marked with the letter “a” and the
‘other end of the winding by a conductor 18

key
with the conductor 5, a standstill of the

- place, each time the text letter “a” has been

. 30 I

ciphered. Consequently, an irregularity of
the ciphering depending upon the occur-
rence of the Ietter “a” in the plain text will
take place. When the same magnet M on
deciphering, is connected by switch 17® to
conductor 7 of the solenoid S, actuating the

| key T, marked with “a” of the type-writer

30

.40

50

text: thus being obtained in- the type-

10

R5

to the influence letters with an electromag—

or perforating machine, the same standstill
and irregularity will obviously take piace,
each time a cipher sign corresponding to
the text letter “a” has been touched on any
one of the starting keys T. ' '

The two solenoids M and S, are connected,
when switch 172 is moved to the position

shown in dotted lines, in parallel to the
- negative side of the battery
T and line 7 to the,

, and are con-
nected through a key |
positive side of the battery S when said key
is depressed, as follows: negative side of S,

line 5, solenoid M, line 17,-switch 17® to

line 7; negative side of S, lines 5, 5* and 8,
solenoid S, line 7; both circuits then con-
tinuing through line 7, contact %, cylinder
¢;, cylinder ¢,, contact A, Iines 6 and 2,

spring %,, pin s, member 7, line 1 to posi-

tive side of battery S, thus causing the sole-

“noids to operate. = - |

Thus, the deciphering is effected in such
manner that the key board T 1s actuated ac-
cording to the cipher obtained, the original

writer T,.

If, in the ciphering of a Ifleésagé more

than one influence letter has been used, it
will be necessary, when decilphering, to con-
nect each of the solenoids S, ‘corresponding

net M, since otherwise all the solenoids S

piece d,, a contact arm d swingable
about its middle point and an electromag--

‘take

‘tance and held between two p
‘and 292, 30* secured to the shaft. The

“wheels, and the |
circular disks each provided with a cylindri-

corresponding to the inflience letters would

be excited, each time a sign corresponding

‘to any one of said letters i1s deciphered. =~
If it be desired to obtain, instead of a

standstill of ‘the ciphering members, each

70

time the influence letter is ciphered, a move-
ment of . said members independent-:of the .
movement caused. by the contacts A;, &g 1t

is only necessary to insert the switch d, 4,

in the circuits of the solenoids s,, s;, that is 7
~ to say between the conductors 13 and 12 and

75

14 and 12* respectively and so to arrange

when ciphering the influence letter.

- the switch that it is normally open, but pre- '
vailingly closed by the electromagnet~M,

8y

- The general course of the functions of the

different devices having been diagrammati-

cally described above, said devices will be

more particularly treated below in their -

actual embodiments, reference being had to
'Figs. 2,3, 4,5,6 and 7. '

Each of the two mpher_ihg_.members 01 |
and C, shown in Fig. 2 is fastened to a

shaft 21 and 22 respectively, said shafts

being placed coaxially and adapted to be

turned in bearings 26, 27 and 28 secured

to the walls 68 and 68* of the apparatus and
to an intermediate support 36. Iach mem-

ber counsists of a metal tube 23, 23* enclos-

ing the shaft concentrically at a certain dis-
1jeces 29, 30

pieces 29, 29* have the form of ratchet
pleces 30, 30® comnsist of

cal flange. Slid onto the tubes are rings

00

D5

100

-

25, 25 msulated from one another and the
tubes. Each ciphering member has a num- /
ber of metal rings equal to that of the start-. -

ing keys T (Fig. 1). Placed on the shafts 21,
99 are also circular disks made of insulat-

105

ing material and having circularly arranged
contact pins 35, 35° placed in each disk at

equal intervals and in a number equal with
that of the métal rings 25 and 25* respec- .

110

tively of each cipher member. - Kach contact - -
pin 85, 85* is by an insulated conductor 67&

said metal rings 25, 25% in arbitrary order.
The arbitrary order of said connections 1s
reverse in the two ciphering members, and

electrically connected with any one of the -

115

consequently, if said members are considered

to be placed side by side having the ratchet
~ wheels 29, 29* positioned in the same direc-

tion, the ciphéring members would be identi-

“cal. Inserted from both sides- in metal
sockets 37 placed in the stationary inter-

120

mediate support 86 are contact pins 38, 38 -

forced outwards by coiled springs 39 and
arranged circularly-at equal intervals with *
‘the aforementioned pins 35, 35%, the metal
-rings of the ciphering members C,, C, thus

125

being ‘adapted to be electrically connected
in pairs by suitable adjustment of said mem-

bers.. Bearing against each of the metal
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.. of 1nsulating material.

The ratchet wheels 29, 29a

| ;';(JUtEI ends of the. mphernw members C,, C,

» ~arve provided on their sides with ratchet
. teeth 41, 41® 1n a number equal with that
ot the contact pins 35, 35% mentioned above

Each ratchet wheel may be turned
by means of a pawl 42 pivoted on an arm

The .-

~ (Fig.3)..

.........

o ;adapted to be turned stepwme as the lattex |
- by means of a pawl 55 seeured to a mov-
- able arm 56 pivotally mounted on a pin 59,
-+ the said arm being adapted to be I‘&lS&d;ﬁ

by an electromagnet 76 and provided with

riu pixotallv mounted on a

-:-e't electlomafmets 4,

r'lIl“’ dev 1Ces.

pin 44,

qtops 45 but are adapted on. the exmtmcr
to be. attracted by thet
o datter ﬂmmst their pole ends, the mtchete
 wwheels 99 thereby- being: fed ‘forward one
- step

dld mflonets 4? 1S eﬁ'ected by bhe fc}llow-fz
o Pivotally mounted on a pin
49 fastened to the frame of the apparatus
18 a mtchet wheel 51 constructed in the samei |

~a'tooth 57 preventing further movement of

:' |  the wheel 51 on qccount ot the i1nertia.:
- cured to the ratchet wheel 15 a toothed Wheel? 3

52 having as many teeth as the teeth of the
ratchet wheel and gearing with an inter-
mediate wheel 53 mounted on a pin 48 and
gearing with a toothed wheel 54 mounted
on a pin 50. Placed at the side of the
toothed “heels 52, 54 on the same pin 1s a
cylindrical member 60 and 61 respectively
caused by a screw 62 and 63 respectively to
partake in the rotation of the toothed wheel
(see Fig 4). As will appear from Kig. 5,
both members 60 and 61 consist of circular
disks 602, 60°> and 612, 61° respectively, be-
1ng prmflded at the circumference with a

| ﬁanﬂe having a certaln number of recesses

and an equal number of perforations 60°¢ and
61° respectively placed concentrically within
the flange.

Ring No.  1,2,3, 4,5 6, 7, 8, 9, 10,
Contact No. 26, 7, 4,11, 9, 16, 29, 19,

Ring No.

Contact No. 25,

| counting the contacts in the direction of

movement of each cylinder, further suppos-
ing the key-series and its initial position for

yone cylinder to be 11011100111, and same for

the other one to be 1010100111111, the sign

Said springs cor-.
~respond to the contact. sprmgs ks and k Te-
- spectively shown in Fig. 1

- and by means of pm]ectmns 48 formed
Cooon tlm arms and stopping the ratchet teeth
41, prevented from moving fuuhel on ac-

_-Lovnt of 'the lneltld - gear of the ratchet wheels 29,

toothed wheels 52,-53, 54 and the disks 60& o

61%,:.the latter bemcr termed “key wheels” 1

- Se-

In sald recesses loose members

1,602,876

60¢ may be inserted which by means of
pins 60¢ entering the 'perfﬁratmns 60c, 61¢ 55
are retamed so as not bemg able to be, dIS— DR

_-..mﬁ' home the aforesmd screws 62 63 hzwe
placed at the -

61* respectively.

-been connected with the members 60" and N

80

The members 60‘5 pm]ectmg aslugs (mts:tde L

the periphery of the disks 602, 61* are des-~ N
tined, on stepwise turning of the rotating

members, to close either or both of two con-

tact devices 64, 65.

292,51, the

" As a lug 60¢ passes be-
neath the: wntftct device 64 corresponding -
~to the contact &, in Fig. 1, a cireult is closed,
~as mentioned above, eamtmg the solenocid 4"’ |
at one: side of the apparatus. ‘A lug
passing beneath the contact device 65 cor-:
responding to the contact 4, m Fig, 1, the =~ =
solenoid 47 at the other. side of the appam—- S
tus is energized. In the embodiment shown =
n Figs. 2, 3 4 aud 5 the pitch and ratioof - -

6 -

60¢ .

0

w o

. . - - : - : -

the f@llowmg, are chosen so as to have no

factor in common, the wheels 29, 29 having
Tor 1ustance 29 teeth, the wheel 51 13 teeth,

“the key wheel 602,

wheel 613
609 phced arbitrarily.

13 recesses and the key
11 recesses destined for the lugs

bodiment shown the total

ment (single series of mutations before repe-

Accordmg totheem- =~ = .

85._._

tition -occurs) of the ciphering members cor- -

Assuming that the ke s T (Fw 1) ca,rry
the characters of an rtlp]m,bet and three ad-
ditional characters the same alphabet being
also represented by the keys T,, assume con-
tact-spring %, of key T ca,rrymg letter “a”
to be connected through conductor 6 to the
first contact spring 66 to the right (Fig. 2)
of the right hand cylinder, the solenoid S,
of key T, carrying letter “a” to be connected
thmu&h { to the ﬁret contact spring to the
left of the lett hand cylinder, supposing the
sequential order of char acters of the alpha-

bet to correspond to the sequential order of

metal rings 25 (Fig. 2) from right to left
and rings 25* from left to right, further S1p-
posing the sequential order of connection:
between said metal rings 25, 25° and con-
tacts 35, 3.3'“ respectively to be

11, 12, 13, 14, 15,
3, 8,

16, 17, 18, 19

21, 1,17, 10, 23, 2, 14,13, 6

20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
15, 20, 28, 5, 22, 18, 12, 27, 24.

1 standing for movement and sign 0 for pe-
riod of rest, and the initial relative position
of the clphermg cylinders to be such as to
connect the first ring to the left on the
left haﬂd cyhmder to the first ring to the

| 1esponds consequenﬂy to 13 H 29“-4 14 de- S
| pressmnfs of the keys. ,

90*

8o

100

105

114
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nght on the ri <rht hand cylmder, then the

~ depression of key T carrying letter “a”
would of course cause the key T, car-

- rying the same letter
5 presqed On releasing said key T, each
- ciphering-cylinder would, according to the
key-series, move one step, mnsequently if -
key T for letter “a” were again depressed,
‘the 1mpulse would pass through ring num-

- 10 ber 1, and contact number 26 on the right
- hand cylmder on to contact number 28 and
ring number 23 on the left hand one, thus
(,a.usmg key T, for letter “w” to be actu-
ated, the reversed relation for deciphering
between key T for letter “w” and key T,
for letter a” being at the same time estab-
- hished, the impulse in this. case passing

bt
o

through ring number 28, and contact num-

ber 28 on the right hand cylmder on to con-
20 tact number 26 and ring number 1 on the
~ .left hand one. .

When releasmcr key T for letter “3” g sec-
ond time, only one of ‘the cylinders will,
&ccordlng to the key-series_assumed, move
one step, a third depression of the same key
T then causmg a depresswn of key T for
letter “g.”

The sequence of relative d1sPlacements ot
the cylinders under the above suppositions
would- be the following numbers of steps:
2,1,1,1,2,1,0,1,2,2,2,2,2,1,1,2,1, 1,
012222122110211221
2221021211122211
with a permd of 11}(13—143 terms, the nu-

‘merals 1, 2 and 0 designating movements
and pemods of rest following successive de-
pressions of key T the sequence of cipher-
_ sign corresponding to successive depressions.

~ of key T for letter “a” would be: ..

40"3‘7 W, & 13 Dy Gy g Xy Sak n, e, q,f 1, Z, V‘J

77,0, %y usgapa]agah k, e, e, d, e,r,u,m,

2y Y, 7, Dyt ¢ , U, w, 1, p,J,¢,8,k,n,d,e,

mﬁh a permd. of 29X 143—4147 letters.
In the above example 1t has beem sup-

29

30

30

'45 posed that letter “a” is not chosen as the letter

which 1nfluences the ciphering by wregularl- B
' means corresponding to two series of con-

$1es " Under the same conditions and if “e

is chosen as influencing letter, the word “let--

ters” would'be ciphered: y g1z q y, the
‘said contacts * relatively to one ‘enother, 115

“mechanism to.cause the interruption of &h@

59# c1ph@r of the same Word without any mﬂu—
- encing letter being: y '

Eeh mt

In the apparatus descn d both mphermg _
s Os are turned at each move- .
The appara-
- Means corresp(mdmg
- tacts arranged qppomte one onother, meens
to cause a relative, regular stepwm moeve-

The movement of the key . ment of said contact series, mechanism to

‘change the regularity of the s’teppmg of said
contacts and means to cont ml the @pemtmm ﬂ%

| -of said mechanism.

‘members °
~ ment thmugh the same angle.
% tus may, however, be so modified, that said
~ members, by changi g the gear members, ob-
tain dlﬁerent ang
to each other.

wheel 612 may, by suitable arrangement of

%0 the gear members, obtain any desired mag-
nitude

~the lugs 60¢ may be varied. Fig. 6 illus-

& - “trates a deviee for eﬁ’ectmg any clesmadﬁ

.
-,

._(’ -'

“” to be de-

diameters of the toothed wheels 72,

- wheels 60 and 61 respectively, a

es of rotation in relatmn -_

in rel ation to the movement of the
- key Wheel 60°, and the pitch of the. key -
.wheels with reference to the recesses for

{movement of one of the clphermg membars.

In this case the ratchet wheel 75 is not
mounted on the shaft 70 supporting the ci-
phering member 71, but on an arbor 74 car-

rying also the toothed wheel 73. The lat- 70

ter gears with a toothed wheel 72 secured -

to the shaft 70 of the ciphering member, tha
movement ‘of the member 71 for each move-
ment of the ratchet wheel 75 by means of -
«ny pawl 42 or 42* on the arms 43 and 43* 5
thus depending on the ratio between i';rhe -
3.
Said toothed wheels are changeable. - The
number of teeth of the ratchet wheel 75 is, -
on the contrary, always equal to the num- 80
ber of the keys of the apparatus. By choos-
ing suitably the gear wheels it may for in-
stance be effected that the one ciphering
member, if the number of the keys-be 29,
turns through 2/29 of a rew}lutmn and the 85

- other one for mstance 4./29.

By changing the number of teeth of the «
“wheels 51, 52, 54 (Figs. 2 and 4) and a cor-
respondmg change of the recesses in the

wheels 60 and 61* for inserting the Ilugs 20

609, arbitrary relations between the turn-

ing of the two key-wheels for each depres-
sion"of a key may, of course, be obtained,

and likewise different armngements of the
lugs 60* may effect different series of op- 95
eration.. The angles of rotation of the key-
wheels should ailways correspond to so
areat a part of a revolution, ss is determined
by the number of recesses of the wheels 60° .
and 61% Supposing the following rela-. 100

tions: 17 teeth in the wheel 51, 34 testh in

the wheel 52, 44 teeth m the wheel 54 and 17

and 23 recesses for lugs to be msertgd in the .1
ricd of

1T 23=3891. key-depressmns would bs nec- 105

\gssa,ry for returning the key-mechanisms to

starting ' position quite mdependent of the'
number of lugs inserted. .
Having now described my mventwﬁ I
declare that what I claim is:— .
1. In a machine for producing - clpher,

110

tacts arranged opposite to .one another
means  to cause the stepwise movemenﬁ eé

steywase movement of elthw or- th @f %1&

series of cnntacts. R |
-2.-In 2" machine for pm&ucmg mpher, o
to two series of com- 120

8. A machine for pro&ucmg clpha'.ﬂ: com- o

'pI‘lSlIl ‘means corresponding to two cerles
of cipber characters, means for displacing
~ the me som'egpondm to ﬁ;h@ ‘W@ geries of



]|

means for producing

' cipher characters one with respect to the

other, means for controlling the periodic
movement oi either or both series 1n ac-
cordance with a selected periodicity and
means to produce irregularity in such peri-
odic movement. - '

4. A machine for producing cipher, which
comprises key mechanism two displaceable

cipher means, means to control the displace-
ment of either or both said cipher means in
accordance with a selected periodicity, and

cordance with a key for a definite character.
. 5. In apparatus for producing cipher dis-
patches the combination with a manually
operated key board, and recording mecha-
nism of two co-operating ring commutator
drums, brushes therefor, each brush of one
drum electrically connected to a key of said
key board, and each brush of the other drum

electrically connected to said recording
mechanism to record its pertaining cipher

character and electrical means in circuit
with key mechanism of said manual key
board, to step one or both drums.

6. In apparatus for producing cipher dis-

patches the. combination with a manually
operated key board, and a cipher mecha-

‘nism of two co-operating ring commutator
~drums and brushes therefor, brushes of one

arum electrically connecied to the key levers
of sald manual key board and brushes of the
other drum electrically connected to the
cipher mechanism electrically operated se-
lective drum stepping mechanism in circuit
with manual key mechanism, whereby the
cipher mechanism will be operated upon the

depression of a manual key and a different

cipher for each repeated operation of a

manual key -dependent upon the relative

movement, of said drums, be given.

(. In apparatus for producing cipher dis-

patches' the combination with a manually

~operated key mechanism and cipher mecha-
‘nism of two co-operating ring commutator

drums, each ring terminating in a contact
in a circular row on its end face, and the
two rows of contacts on the drums in slid-
ing  contacting relation, brushes for one
arum each electrically connected to 2 manusg)
key and brushes for the other drum each
connected to the cipher mechanism elec-
trically operated stepping mechanism for
cach drum arranged to step each drum at se-
lected periods but to different extents and
included in manual key circuits.. .

8. in apparatus for producing cipher dis-
patehes the combination with a manually

operated key mechanism and a cipher mecha-
nism oi two co-operating ring commutator
drums, brushes for each drum, the brushes

of one drum electrically connected to the
manual key board, and the brushes of the

irregularity in ac-

- nane.
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other drum electrically connected for op-
~erating the cipher mechanism electrically

operated drum stepping mechanism in cir-
cuit with manual keys, and means to break
the circuit of ‘the stepping mechanism upon
the depression of a definite manual key.

9. In apparatus for producing cipher dis-

patches, and for deciphering the same, the
combination with & manually operated key

mechanism and a cipher mechanism of two
co-operating ring commutator drums whose
individual rings are electrically connected to
sliding contacts
with their axes at their opposed ends
brushes for each ring, the brushes of one
drum electrically connected to the manual
key mechanism and the brushes of the other
drum electrically connected to the cipher

arranged concentrically

70

5

80

mechanism, electrical means to selectively

control the stepping of the  drums, and

‘means dependent upon the actuation of a
‘particular manual key or keys to tem-
~porarily discontinue the operation of the

stepping mechanism.. -~

10. In apparatus for producing cipher
dispatches and for deciphering the same, the
combination with manually operated key

alined ring commutator drums having co-
operating end contacts connected to their
respective rings, brushes for said rings, the
brushes for one drum electrically connected

~to said manual key mechenism and the
brushes for the other drum electrically con-
nected to sald cipher mechanisms, elec-

35

80
mechanisms and cipher mechanisins, of two

05

trically operated stepping means for said

drums, means to selectively control the se-

L8

quence ox operation of said stepping mecha-

nism, means controlled irom a manual key
or keys to*temporarily electrically discon-
nect, the stepping mechanism and recording

mechanisms in parallel with the manusl
key mechanisms to
to be ciphered.

cipher recording mechanism, a ciphering

‘mechanism comprising two series of co-act-

Ing contacts corresponding to two series of
characters movable one with respect tc the
other and controlling the operation of the
recording mechanism,. electrically operated
means for stepping either or both said series

of contacts, means to contro} the operation

oI sald stepping means, a sending key board

record a tally of the text

163

i1. In a machine for producing cipher, ¢

110

having on each key means to first send op-

~erating current through said coacting con-
tacts to the recording mechanism and there-

arter to the controlling and stepping mecha-
nism, and means connected to a key to break

the operating circuit for a stepping device.
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In testimony whereof I have signed my

" ARVID GERHARD DAMIL,
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