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The present invention relates to a cipher 
ing apparatus, which on account of its con 
struction is especially suitable for use as a 
portable machine and, in comparison with 
hitherto constructed portable devices of a 
similar kind, is characterized by simplicity 
of mechanical details and therefrom small 
ness of dimensions, which simultaneously fa 
cilitate its manipulation and the production 

: ; of ciphers of a more complicated nature and 
with a longer mutation period than hitherto 

, , , 2.) 

utmost importance for the security of the 
cipher, said security, as is well known, de 

attainable by similar devices. 
The extension as far as practically pos 

sible of the length of the series of different 
positions of the ciphering members in rela 
tion to one another, which series determines the successive possibilities of sign substitu. 
tions during the ciphering process, and 
which series must become periodical, as in 
every mechanical ciphering device, is of the 

pending partly upon the proportion between 

3) 

clear text and cipher. 

the length of period of the mutation series 
25 and the length of the cipher, respectively 

of the text to be enciphered. 
Here and in the following, “mutation se 

ries' means the number series whose terms 
successively indicate the distances in a cer 
tain standard series alphabet between signs successively corresponding to each other in idly connected to each ot 

-- rods 4. On the circumferences of said disks Apart from said proportion the security 
of the cipher also depends upon the regul 
larity of the mutation series, which mutation is more or less conspicuous depending upon 
the characteristics of the cipher. 

Because only in different terms can be con 
tained in the mutation series, when a stand 

40 ard series of n, signs is used, a greater or 
smaller number of these terms must be re 
peated a certain number of times in a se 
ries having for instance a length of period 
of a. n terms, it evidently may occur and, 
indeed, must occur sooner or later within a continued ciphering process, that repetitions 

to the mathematical construction of the mu- - - - - - - 
nut. 14. On the circumference the pin-wheel 

of sign combinations in the text coincide 
with repetitions of combinations of terms in 
the mutation series. Such repetitions can, 
according to known cryptological laws, give 
indication for conclusions of probability as 
tation series, which conclusions in their turn 

55 

Apart fro 
can facilitate. an unauthorized deciphering 
of the cipher. . . . . . 

the extenson of the length of 

Further, a ratchet wheel 11 is rotatably 

period it is consequently desirable on the one 
hand to construct every mechanical cipher 
ing device so as to prevent as far as possible 
the formation of identical intervals of repe-60 
tition and a uniform distribution of the same 
within the mutation period, and on the other 
hand to obtain prime number intervals and 
such intervals, the prime factors of which 
are not the same as those of the periods of 65 
movement of the mechanical members of the 
apparatus or those defining the arrangement 
of the key members. . 

It is the object of the present invention to 
realize these intentions as far as possible. 

ing and an easy adjustment of said members 
relatively to each other. 
The accompanying drawing illustrates one 

embodiment of my invention. Fig.1 shows 
a longitudinal section and Fig. 2 a view of 
the apparatus from above, partly in section. 
Fig. 3 shows a cross-section on the line 3-3 80 of Fig. 2 and Fig. 4 the arrangement of the 
chain, a member representing an arbitrary 
series of figures. ... : I." 
In a casing of substantially square shaped 5 

cross-section a shaft 2 is rotatably mounted, 8 
on which are fixed two circular disks 3, rig. 
id:lv connected to each other by means of 

3 axially extending rectangular bars 5 are 
detachably mounted, each bar carrying a 
normal series of signs, an alphabet. on its 
outside. The ciphering member or drum 
constituted by said disks 3 and bars 5 is here 
below referred to as the “cylinder'. 
wheel 6, in which engages a pawl 8, actuated 
by a spring 7. Said pawl 8 is journalled on 
the one arm of a double-armed lever 9, piv 
otally journalled on the shaft 2. The other 
arm of the lever 9 is actuated by a spring 10 
fixed to the casing and tending to keep the 
lever 9 in the position shown in Fig. 3. The 
ratchet wheel 6 has the same number of teeth 
as the number of bars 5 of the “cylinder'. 
journalled on the shaft 2. To the hub of 
said wheel 11 is secured a pin-wheel 12, kept 
in position by a milled nut 13 and a locking 

12, which may be composed of two disks as 
is shown in the drawing, is formed with 
radial holes arranged at equal distances from 
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Further it has for its object to facilitate 
a quick and easy exchange of the members 
influencing the whole procedure of cipher 

Further, on the shaft 2 is fixed a ratchet 95 

100. 
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one another, in which holes pins 15 can be 
placed. The pin-wheel 12 is provided with 
a cylindrical flange 16, carrying signs, cor 
responding to each pin-hole of the pin-wheel 
12, the chance position of which can, by 
means of said signs, be read of through a 
small aperture 17 (Fig. 1) in the casing . . 
The ratchet wheel 11, which is actuated by 
the pawl 8, actuating also the ratchet wheel 
6 has the same number of teeth as the num 
ber of pin-holes of the pin-wheel 12, Said 
number being smaller than the number of 
teeth of ratchet wheel 6. Said two numbers 
of teeth are so chosen in relation to each 
other and to the movements of the lever 9, 
that said lever, when its upper arm is 
pressed down fully from the position shown 
in Fig. 3, turns the ratchet-wheel 6 through 
an angle corresponding to two teeth, but the 
ratchet wheel 11 through an angle corre 
sponding to one tooth only. The downward 
movement of the lever 9 is limited by the 
pawl 8 stopping against a pin 18 (see the 
position of said pawl shown by dotted lines 
in Fig. 3). The two ratchet wheels 6 and 
11 are kept in their positions by a spring 
19 bearing against them, as is shown in 
Fig. 3. - 
The pins 15 of the pin-wheel 12 actuate 

a driving wheel 20 rotatably journalled on 
a pin 22 secured to a bearing 21. To the 
hub of said driving wheel is fixed an octago 
nal prism 23, which serves to transmit the 
movement of the driving wheel 20 to a chain, 
composed of links 24 and 24 of different 
height and arranged according to an arbi 
trarily chosen series of figures. This chain 
moves round an adjustable guide-roller 25. 
Every time a pin 15 actuates the driving 
wheel 20, this is turned one eighth of a revo 
lution, whereby the chain is moved forward 
a distance, corresponding to the length of 
one chain link. Against said chain and op 
posite the prism 23 a roller 26 is pressing, 
which is journalled on a pivot at the end 
of an arm 27, fixed on the one end of a 
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er 26 engages a high link 248. 

rocking shaft 28, which is journalled in a 
projection of the bearing 21. At the other 
end of said rocking shaft 28 and at 90° 
angle to the arm 27 an arm 29 is fixed. 
which by means of a link 30 is connected to 
a U-shaped member 31, journalled on the 
shaft 2. A spring 32 actuates said mem 
ber 31 in such manner that the roller 26 is 
kept pressed against the chain 24, 24. 
When the roller 26 engages a low link : 

24, the member 31 occupies the position 
shown by full lines in Fig. 3, while it is 
forced to occupy the position indicated by 
dash and dot lines in Fig. 3, when the roll 
per side of the casing 1 a rectangular aper 

65 
ture 34 is provided, the dimensions of which 
correspond to the surface of two adjacent 
bars 5 of the “cylinder'. The member 31 is 

In the up 
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so arranged relatively to said aperture 34 
as to cover alternately the one or the other 
of the two bars below the aperture 34, de 
pending upon its chance position. The mem 
ber 31 carries 
(see Fig. 2). 
When the apparatus described above is to 

be used for enciphering, the “cylinder’ 3, 
5 is turned into an initial position previously 
agreed upon by means of a disk 33 fixed on 
the shaft 2 outside the casing 1. 
According to agreement between the cor 

i'espondents, the operator before or after de 
pression of ever 9 one or more times, locates 
that lette in the alphabet on the member 
31, which corresponds to the first letter of 
the clear text. The letter on the cylinder 
alphabet, which is simultaneously visible 
th;'Ough the aperture 34 opposite said letter 
On the member 31, is then noted as the first 
sign of the cipher. Thereafter the lever 9 
is again pressed down fully and that letter 
of the alphabet of the member 31 which cor 
i'esponds to the second letter of the clear text 
is located, whereupon the letter of the cylin 
de' alphabet then visible through the aper 
it 'e 34 beiow or above the said letter on the 

an alphabet on its outer side 

inenber-31 is noted as the second sign of the 
ciphei''. identical manipulations are then 

Deated for each following sign of the clear 
text. 
That a deciphering of the cipher thus ob 

tained can be effected by the same apparatus 
is obvious from the fact that the different 
alphabets during deciphering will succes 
sively occupy the same relative positions as 
during the enciphering process. Whether the signs of the alphabet of the 
inember 31 and of the cylinder alphabets are 
arranged in reversed order or are arbitrarily 
recipi'ocal two- and two, according to any 
of the types: 

... abcdefghii klmnoporstuv Wxyz, 
... ZyXw vultsrqponmlkjihgfedcba 

II. edcbazyxWvutSrqponmlkjihgf 
jihgfedcbazyxWVutsiroponnlk 
and so forth 

O. : m 

abcdefghiklimnoporstuv wxyz 
imkxygfplacibvzhs woutnrdeo 

pSiwihlfecmgkxllatyboordinzy 
and so forth 

where I indicates the alphabet of the 
member 31 and II the cylinder al 

i. 

phabets, the sign substitutions can be effect 
ed in quite the same way in deciphering as in 
eciphering. - . 

If, however, the alphabet of the member 
31 and the cylinder alphabets are irregular 
alatively to one another, it is necessary, if 

Substitutions in the enciphering proc 
ess have heen made from the alphabet of 
the men her 31 to the cylinder alphabets, to 
innake the corresponding substitution from 
the cylinder alphabets to the alphabet of 
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the member 31 when deciphering, and vice 
We Sa. 
In order to explain the function of the 

apparatus, as regards the mutation series 
on which the enciphering is founded, and 
to simplify the description, it is in the fol 
lowing supposed that all cylinder alphabets 
have their signs arranged in inverse order 
to that of the alphabet of the member 31 and 
are displaced in relation to one another cor 
respondingly to their order around the cyl 
inder in opposite direction to the direction 
of movement of the cylinder, 

. In the apparatus described above, the 
drum, of course may be provided with any 
desired number of alphabet bars. Certain 
of said bars may be dispensed with at arbi 
trary places or they may have no alphabet. 
In such case, it will in certain positions of 
the drum happen that apart from the alpha 
bet of the member 31 no alphabet will ap 
pear in the aperture of the casing, in which 
case the lever 9 must be pressed down two 
or more subsequent times, before any sign 
substituition can be made. 

It may, for instance be supposed that the 
cylinder carries 29 bars and that the alpha 
bets number 7 and 12 are dispensed with so 
that at stillstand of the member 31 and a 
stepwise driving of the cylinder two steps 
at a time, the cylinder alphabets counting 
from 1 will appear successively in the aper 
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tire 31 in the following sequence: 
1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 27, 29, 2, 
4, 6, 8, 10, 14, 16, 18, 20, 22, 24, 26, 28, 1, 3, 

and under said suppositions result in a mu 
tation series identical to said series of num 
bet's. 

If, however, the member 31, which is sup 
posed at the beginning of the operation to 
have occupied the position shown by full 
lines in Fig. 2, changes its position for in 
stance at the first cylinder movement, the 
cylinder alphabet number 4 will appear in 
the aperture 31 and not the alphabet num 
ber 3. If the member 31 is not moved at 
the next manipulation, the alphabet number 
6 will appear, while, if the member had 
changed its position, alphabet number 5 
would instead have appeared. Thus the 
movement of the member 31 normally serves 
to produce quite the same effect regarding 
the relative displacements between the al 
phabet of the member 31 and the cylinder 
alphabets as if the cylinder were turned al 
ternately 2, 3, or 1 steps. But since empty 
spaces on the circumference of the cylinder 
can necessitate one or several extra manipu 
lations and the effect of such spaces will be 
dependent upon the chance position of the 
member 31, i. e. of the composition and 
chance position of the chain 24, 24b, which 
position in its turn depends upon the ar 

" rangement and chance position of the pin 

s 

wheel 12, it is consequently clear that, by 
utilizing said conditions, an enormously com 
plicated series of alphabet changes can be 
attained, the character of which cannot be expressed by any generally applicable and 
analytically useful formula, because one and 
the same effect can have several different 
CalSeS. 

Thus for instance a subsequent reading 
off on alphabets numbers 1 and 5 can de 
pend upon any one of below explained Sup 
positions: 

(a) Rotation of the cylinder from 1 to 3, 
empty space on 3, and rotation of the cylin 
der to 5, the chain being unmoved or hav 
ing two identical links successively in op 
erating position. 

(b) Rotation of the cylinder from 1 to 3. 
a high link of the chain being moved into 
operation position, which results in reading 
of position 4, empty space 4, rotation of the 
cylinder to 5, which becomes reading-off po 
sition, because a high link of the chain is 
again moved into operative position. 

(c) Rotation of the cylinder from 1 to 3 
with reading-off position 2 on account of a 
highlink of the chain being moved into op 
erative position, empty space on 2, rotation 
of the cylinder to 5, which becomes reading 
off position, because a low link of the chain 
is moved into operative position. 
Supposing the cylinder to contain an odd 

number, 2N-1, of bars 5, the pin-wheel to 
be arranged for S pins, the number of 
chain-links to be K and said different num 
bers to have no factor in common, the 
length of period will be P=(2N-1) S. K 
manipulations; and if a certain number T 
of empty spaces occur on the cylinder, the 
period will be P= (2N-1-T) S. K. sign 
substitutions, as a periodicity, can of course, 
occur only when all ciphering members have 
returned to their initial positions relatively 
to each other. 
Those parts in the above described appa 

ratus, which influence the composition of 
the cipher, are easily and conveniently ac 
cessible for re-arrangement or exchange. 
For this purpose the end walls 38, 36 of the 
casing are arranged as removable lids, and 
that wall of the cover, which is adjacent to 
the chain 24, 24, can be opened on hinge 
37. When the order of the bars 5 of the 
cylinder is to be changed, the disk 33 is re 
moved and lid 38 loosened. Then a pin 35 
is removed, which locks the cylinder on the 
shaft 2, whereupon the cylinder can be 
pulled out. When the pins 15 of the pin 
wheel 12 are to be placed in other positions 
the nuts 14 and 13 are screwed off, where 
upon the end 36 is loosened and the pin 
wheel 12 pulled out. 
Having now described my invention what 

E claim is: 
1. In an apparatus for enciphering and 
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6. 

deciphering messages the combination of, a 
casing formed in one of its side walls with 
a reading off aperture, a locking member 
provided with a series of signs visible 
through said aperture in both positions of 
said rocking member, a stepwise rotatable 
cylinder having on its circulnference a plu 
rality of axially extending series of signs 
visible according as the said cylinder is ro 
tated through said aperture the one after 
other at the one or the other side of the al 
phabet of said rocking Rehber, a stepwise 
inovable member for arbitrarily operating 
said 'ocking member, and mean: for arbi 

5 

2 5 

trarily moving said movable member, Sub 
stantially as and for the purpose set forth 

2. In an apparatus for enciphering and 
deciphering messages the combination of a 
casing formed in one of its side Walls with 
an elongated reading off aperture, a rocking 
member in said casing having a series of 
signs visible through said aperture in both 
positions of said rocking member, a step 
wise rotatable cylinder having On its cir 
cumference a plurality of axially extending 
series of figures displaced in relation to One 
another and visible according as the said 
cylinder is rotated through said aperture 
the one after the other at the one or the 
other side of the alphabet of said rocking 
member, means for rotating said cylinder, a 
stepwise rotatable pin-wheel, a toothed 
wheel operated by said pin-wheel, a prisin 
rigidly connected to said toothed wheel, and 
a movable endless chain operated by said 
prism, the said chain being composed of 
inks of two different shapes, and adapted 
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to operate the said rocking member, sub 
stantially as and for the purpose set forth. 

8. In a ciphering and deciphering appa 
ratus, a casing having a reading-off aper 
ture, a Focking shutter having a normal se 
ries of signs thereon visible at all times 
through said aperture, a stepwise rotated 
cylinder, a plurality of series of signs ar 
ranged in cipher order on said cylinder and 
longitudinally thereof, said aperture being 
of sufficient width to simultaneously expose 
the shutter and an adjacent cipher series 
and means to shift said shutter at intervals 
to One side or the other of said aperture for 
correlation to a cipher series at such aper 
ture. . . . . . . . . . . . . . . 

4. In a ciphering and deciphering appa 
ratus, a casing having a reading-off aper 
ture, a rocking shutter having a series of 
character's thereon and visible at all times 
through said aperture, a stepwise rot::ted 
cylinder, a plurality of exchangeable cipher 
series of characters arranged on said cylin 
der and extending longitudinally of the cyl 
inder, said aperture being of sufficient width 
to simultaneously expose said series of char 
acter: of the rocking shutter and an adja 
cent cipher series of characters, mechanism 
operated with said cylinder to irregularly 
rock said shutter into one or the other of 
its two positions, said mechanism including 
ineans to permit a change of such irregular 
movement. 

in testimony whereof I have hereunto 
subscribed my name this 10th day of Sep 
tember 1924. 

ARVD GERHARD DAMM. 
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