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 UNITED STATES PATENT OFFICE.

ARVID GERHARD -DAMDM, OF STOCKHOLM, SWEDEN.

To all- whom it may concern:-

Be it known that T, Aryio GERELARD DAMM,

a citizen of the Kingdom of Sweden, resid-

ing at Stockholm; Sweden, have invented

new and useful Tmprovements in-Apparatus
for Producing

a standard 'se'ries,*of which the following is
a specification. RO

~The object of the pi'esené invention-is to
-produce series of

signs; the real meaning of
which- will be protected from being’
out by an unrightful scrutinizer, even-in the
case of his hHaving an’ imlimited nuinber -of

such ' series of signs’at his' disposal: * The
principle of the invention resides in that the-

substitution of the signs of a certain-series’

(for inst. a certain text) by other sigis is
effectuated by means of two or more muta-

tion series (commonly called’ “keys™),; these
geries cooperating -and
chosen and one of thesé is possibly: identical -
with-the original series of signs (text). = -
In  theaccompanying drawings I have-
shown' some embodiments of ‘my invention.
‘The apparatus or devices shown are specially

being - arbitrarily

designed to produce ciphers. - Some of the

fioures are diagraminatic in so far ag certain-
fel ful

non-essential details have been’ omitted, for
instance covers, bearings and ‘so on, certain
details being moreover, in order to make the;

figures' clearer; shown in-positions slightly"
different from their real ones.- Figures 1-8 -

show one -constructional form-in’ end view,
front elevation . and- in detail respectively..
Figs. 14 and 2* show in end view and front
elevation;a modification of the device-shown
in Figs: T'and 2.~ Fig. 4 shows ‘

Referring to Figs: 1-3;2 indicates a cylin<
der and & a disk; both- rigidly secured to a
The ¢ircumference ‘of the disk

main-axle 1.

APPARATUS FOR PRODUCING SERIES OF SIGNS.

Series of - Sighs, the indi--
vidual signs of which ‘are arbitrarily:dis-
posed as compared to their positions-within®

found -

another ‘con:*
struchional form:seen from above, and Tig.
5 the same in side elevation viewed in -the-
direction. -of the atrow in Fig. 4. Figs. 6°
and 7 show-a third constructioral. form seén-
from above and from one end.” 'Fig. 8 shows,
o fourth form of construction in-a side view;
where certain details are broken and omitted. -
Fig. 9 shows a section, F1g. . »
above and Fig. 11 from undernéath some of
the: details of this lastimentioned form. EE

Fig. 10 a view from”

) " Specifioation of Letters Patent, | Patented July 10,1917.0
Application filed July 21,1915 Serial No. 41,105, R

is divided in rectangular fields ot squares,

the ‘numbér of which:is arbitrary and Ywhich

are marked with the‘letters of an ‘alphabet’

in the ordinary or any other ‘conventional”
oirder.' - The curved surface of the cylinder

918, by lines parallel to its axle, divided into

the same number of fields as the circumfer-" -
160
subdivided "into an -arbitrary - number of

ence of disk 3. These longitudinal fieldsare

squares by means of circles (in'the present

instance .in 10, ‘the curved -surface of - the”
dium- ot ¢ylinder thus containing 10° times
as many fields as the circuniference of .disk’
8.) " Racli'square of the cylinder'2'is marked:

with - -sign corresponding ‘to- one: of “the~

row of.squares’these. signs, if counted from
disk 8, follow-in the same order ‘as’ do the”

signs on" dis

Moreover: the signs'in- any.

or types,

inder-ané disk.

signs-on “disk ‘3; . Within ‘each longitudinal

i disk 8, when counted ‘around’ its
circumfeérence in one‘and the'same: direction.”
: longitudinal row
of ‘squares on the drum'advance one step as
compared with' the signs in an adjacent Tow,"
and conseilently” didgonal rows’ of fields,
each ‘1ot showing one and the same sign, :
will be formed on ‘the- drum, as'is shown in*
Tig; 3. ‘Instead of letters,any signs, figures
differently shaped and sizéd holes,’
etc., may occupy-the fields or sqiiares of cyl-
Around both “ends’ of 'the’
cylinder 2 loose rings 5, 0, ~vhich ‘may be "

55

65

70

75

‘80

turned indepéndently of the drum, are. diss,

posed, “each "Iing immovably " fixed to -a
ratchet wheel: 7 and 8-‘respectively. “By”
means of ‘some  simple  arrangement,not -
shown in the drawings, these ratehet wheels™
and rings ave rigidly united s6 as to form ’

' parts 5,6, 7,8,
Tach iatchet wheel has the same number: of -

a‘movable whole, comprising p

‘85

‘90

teeth as the circumference of the disk 3 has -

fields or ‘squares;

the teeth-of the wheels be-~
ing turned in- opposite directions (Fig: 1).”
* Bach ratchet wheel may be ‘operated by -a
ratohet 9 or 10 respectively “which; being :
fixed on & common axle 11, areé ‘adjusted so.

‘95

as mever to come simultaneotsly: into gear’’
with both wheels, in: whatever way the axle -

11 be turned. ~The bearing of the axle be:

100

ing ‘afranged on’ w part 14, which' may" be"’

made'to’ swing ‘about the main axle 1, the

one or ‘the -other of the ratchets ‘9rand 10

may be made to turn-its ratchet wheél in: one




>

direction. The turning of axle 11, in order
to put either ratchet 9 or 10 into gear, is
effectuated by means of a link 13, attached
by a pin stud to one of the ratchets, for in-
stance 9, the link 13 being also connected

with a lever 24. This lever 1s fixed on an

- axle 22, the bearing of which is arranged on

10

an arm 23
mentioned. g :
The axle 22 carries another lever 21, in-

joined to the part 14, already

fluenced by a link chain 19 driven by a -

prism 18. This prism is loose on. the shaft

"1 and is fixed to a toothed ‘wheel 27 likewise

15

20

30

45

 the link 13,

(@11
<

55

S0

' wheels 7

65

~ -ratchet wheel 929. ;

Cdriven by a ratchet 30 carried by a lever 81
which may be made to swing about an axle :
. 33 carrying

‘31 a stop-part
“order to limit the swinging motion of each

chain 19 from
45 multaneously. |

-carried away from

- and is followed by

loose on the shaft 1 and in gear with another-
such wheel 28, the latter one fixed to a.
This ratchet wheel is

also both wheels 28 and 29.:
Consequently
moving the lever 31 forward and backward
in such an angle as will permit the ratchet
380 each time to catch a new :tooth of the
ratchet wheel 29. The levers 14 and 31 may

; be attached for instance by means of springs
84 to one and the same part 82, which part is

movable in directions indicated by arrows
25 and 26, (Fig. 1), either by hand or by
means of an eccentric,
contrivance, and may be guided in any .suit-

able manner by the casing (not shown) of

the apparatus.” Between both levers 14 and
12 is immovably ‘placed, in
lever in one direction. Said stop-part may
be secured to the casing of the apparatus,

This arrangement -serves to prevent the
parts 5,6, 7, and 8 mentioned before and the
changing their positions si-
Some links of this chain
carry protruding knobs 20, which, following
the movement of the chain, will come in
contact with and Iift the.lever 21, thus turn-
ing the axle 22. - This will cause the lever
24 to move the ratchets 9 and 10 by means of

1'by full lines, to those
shown by dotted lines, thus putting the .
ratchet 9 out of and the ratchet 10 in gear
with its wheel. - If a'link with a knob 20 is.
under the lever 21, when
up a new link of the chain,
1 by a flat link without a knob,
the parts 21, 13, 24, will, on account of their
own weight, move into the position shown in
Fig. 1 by full lines, and a new change will
take place in the
10.. Thus, the part 32 being swung in hoth
directions 25 and 26 sufficiently far, the
chain 19 will be driven always in the same
direction the length of one

those shown in Fig.

the prism 18 turng

in the one or other direction, according as
the one or the other of'the ratchets 9 -and .10
is in gear with its wheel. R

“der; The

the prism 18 may be turned by -

crank or some similar -

changing their positions from

positions of ratchets 9 and

link, the ratchet:
and 8 being also driven one tooth -

1,233,035

Around the cylinder 2 an endless flexible

band or sheet 16 is led. A series of holes 36

_Dear each border of the band enables the
"1t in position. by

rings 5 and 6 to keep
means of studs 15, fixed on the rings and en-
tering into the holes. The band moreover
has a .series of Tectangular openings 17,
(Fig. 2); in. size and
ing. exactly to the fields of the cylin-
studs 15 and openings 17 are ar-
ranged relatively to one another and to-the
fields of the drum so that one field of the
drum in any longitudinal row will always
be visible through‘,any_one .of'th,ei_openings
17 when the band is conducted over the
drum.
may be arbitrarily disposed.

By means . of “the apparatus. “described

above an original :series of ‘signs can be
changed in the following manner. - The disk
3, which may be placed outside the casing of

In. other respects the ‘openings EYS

7

form correspond- -

75

80

85

the apparatus and the drum 2 are turned -

till that of the signs of the disk 3
responds to the first sign of the
ries comes into alinement with
observation (marked by the - rectangular
space 4 in Figs. 2 and 8), which may in
reality be an aperture in the cover of the
apparatus. )
forward and backward, causing the band 16
to-be transported one step in the one or the

original ge-

other  direction relatively - to the drum, so

that one of the -openings 17 uncovers one
sign_on the drum within the field of obser-
vation. - This sign is then substituted for

the first sign of the original series.  The disk

8 and the drum 2 are thereupon turned until
that of the signs of the disk 3, which corre-
sponds to
ries comes. into alinement with the field .of
observation and then the part 32 is again
moved once -forward and backward.  The
band is thereby again moved one step in one

direction or the other so that another one
of the openings 17 of the hand urncovers. a

sign of the drum 2 within the field of ob.

servation. This sign is then substituted for

the second sign'of the original series.

The same operations are repeated for each
sign of the original series. e

Which of the signs in a longitudinal row
of the drum that will
the field of observation, will, as is easily con-
ceived, depend upon two factors, viz: 1, the
accidental position of this opening on- the

band, and 2, the direction of ‘movement of-
by the chain 19. The

the band,-determined
arrangement of the openings 17 in the band
as well as of the different links of the chain
19 may represent arbitrarily chosen series of
figures, for Instance, as regards the chain;

by letting the odd figures of any number,

say of 831452, determine the number of flat

- links without knobs following one another,

‘which cer-.

the field of

Then the part 32 is moved once.:

‘the second sign of the original se-.
105

96
95

100

110

115

, be visibile through an
-opening 17 in the band 16, falling within

125

130
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and - the even figures of the same number,
viz: 3, 4 and 2, determine the number of

high links with knobs following one an-

other, these numbers of flat and high links

disposed alternatively within the chain.
Evidently the substitution of other signs for
those of the original series by means of. the
above apparatus will depend on ‘the simul-
taneous influence of two series of signs. The
combination and codperation of these latter
series being arbitrary, it is also evident that
the signs of the resulting series substituted
will be arbitrarily placed as compared to
their respective places within the chosen
standard series. - o
A combined influence of two or more mu-
tation series may be obtained in the follow-
ing way; reference being had ‘to Figs. 1*
and 2+ which show a slight modification of
the device illustrated in Figs. 1 and 2. ,
The reference characters used in the last-
mentioned figures, are used in Figs. 1* and
94 to indicate the same or corresponding
parts. , )
The lever 81 is as in Figs. 1 and 2 adapted
to operate by means of the ratchet 30, the
ratehet wheel 29 and the toothed wheel 28,

which is rigidly connected with said ratchet

wheel and meshes with the toothed wheel 27

loose on the shaft 1 and rigidly secured to

“the prism 18 serving to drive the chain 19,

soma links of which have protruding knobs
90. This chain actuates the lever 21 and
thus the lever 24 rigidly connected to the
lever 21 through the axle 22 which latter
may be secured to the casing of the appa-
ratus or any other stationary part thereof.
The lever 24 is by means of a link 13* con-
nected with one of two ratchets 30° and 30°
rigidly connected to each other and jour-
naded on an axle 30° fixed in the lever 31
and in a lever 31 forming together a fork
which is journaled on the axle 33. Tor each
of said ratchets 30* and 30° is provided a
ratchet wheel 29* and 29 respectively, said
ratchet wheels being loose on the axle 33
and 1igidly secured to each other. The teeth
of the wheels arve turned in opposite direc-
tions and the ratchets are so arranged that
they can never come simultaneously in gear
with both ratchet wheels. - Rigidly secured
to the latter is a toothed wheel 28* which
meshes with a toothed wheel 27 loose on
+the shaft 1 and serving to drive a chain 192,
some of the links of which have protruding
knobs 20%, This chain actuates a lever 212
fixed to an axle 222, which is fixed in the
arm 23 integral with the lever 14. Fixed
to said axle 22* is another lever 242 which,
by the link 13 is connected to one of the
ratchets 9 and 10 operating the ratchet
wheels 7 and 8 respectively in the manner
described with reference to TFigs. 1 and 2.

When the part 32 is moved once forward

s and backward as described above, the ratchet.

S

30 will cause the chain 19 to be moved 5o as
to engage by a new link the lever 21. Ac-
cording  as this link is a flat one or one
having a protruding knob 20
or 30° will engage the corresponding ratchet
wheel 29° or 29%, whereby the chain 19 by
means of the parts 282, 2% and 18> will be
moved so as to bring another link into en-
gagement, with the lever 21 According as
this link is a flat one or one having a knob
202, the
10- to. engage, the corresponding - ratchet
wheel 7 or 8, so that the band 16 will be
moved one step in one direction or the other,
The direction of moyement of the band; 16
thus depends- upon the cooperation of the
two chains, each representing an arbitrary
series of figures or mutation series,
uncovering of a sign on the drum 2 is thus
determined by the codperation or combined

influence of three mutation series, represent-

ed by.the two chains 19 and 192 and the band
16. "It will now be easily understood that

a combined influence of four mutation series
-90.

or more will be reached only by increasing
the number of chains.

differs from that described above chiefly by

several of the parts being in the shape of
plane. disks. or disks with ‘approximately
plane surfaces,

less spacious and in some regards facilitates

the manipulation. - A special advantage is,
that some parts may be made out of trans«
parent material, whereby a suitable arrange-

ment of artificial light for reading off in the
Moreover the part.

obscurity is facilitated..
corresponding to the band 16 in Figs. Land
9 may. be made out of stronger material and
attached so as to be easily changed. o
The part 37 in Tigs. 4 and 5, 2 circulay
ring-shaped disk, suitably supported in. 4
way permitting its rotation around. its cen-
ter, 1s at its outer circumference formed
with teeth 39 of the form usual for stud-
driven star-wheels (¢ Maltese cross ”-shape),

its inmer circumference forming a common

toothed gear 88. This disk 37 in some- suit-
able. way. supports another ring-shaped. disk
40, the rotation of cither disk being inde-
pendent of that.of the other one. . The outer
circumference of the disk 40 is formed into
teeth 41 being in. gear with a toothed wheel
43, arbitrarily movable by a crank. 42, by
which means the disk 40 may be. turned as
desired. .- :

with all signs composing the standard series’

chosen, .(in the present case an alphabet) , ar
ranged - in radial rows. The number. of

radial rows is the same as the number of

signs of the standard series, each row. con-
talning an arbitrary number of signs, for in-
stance 10, the signs of each row being, alpha-

the ratchet 30°

lever.24* will cause the ratchet 9 or.

The apparatus shown in’ Figs. 4 and 5

which renders the apparatus.

The upper surface ofF ‘diskéO is. marked .

70

75

80:

and the .

95

100

105

110

115

2120

125

betically, advanced one step. as. compared 130




10.

- different distances from. the center 44,

15

20

25

;4

to those of the next row, which -causes the
outmost signs of all rows to form a ocircle
containing = all' the signs, following one
another in the order of the standard series
chosen, an arrangement, the purpose - of
which will
to that of the-signs on disk 8 in Figs: 2 and
3. The disk 87 by means of its testh 88 is'in
gear with a changeable toothed wheel 45,
revolving around an axle 44 and to which is
fixed a disk 46;" In this last-mentioned disk
a number of openings 47 are arranged in
The
size of these openings- corresponds to the
space occupied by each sign in the radial
rows on disk 40, and moreover the disposi-
tion of the apertires is such, as always to
bring one of ‘them exactly in line with the
centers of the disks 40 and 46, Whenever
disk 87 is turned
angle correspondifig to one tooth 39, the
straight line through the ceriter marks the
field of observation underneath an aperture
in the cover of the apparatus; through which
the result is read off. Thus one of the signs

in a certain row on disk 40, occasionally

30°

35

L 40

~ - spectively Fig,

45

50

placed on this line will be ‘visible through
an opening 47 in the disk 46. o
The intermittent rotation of the disks 87
and 46 is effectuated by means of two stud-
wheels 48, 49, the studs 50 and 51 of which
may alternatively be brought into gear with
the teeth 89 of the disk 37, segments 52 and
53 in the ustial way serving to keep the star-

‘wheel 39 in rest- when both studs are out of

gear.  Each stud-wheel is sliding on- and
Torced to revolve together with its axle 54

and 55 respectively, an arrangement which

may be carried out in different well known
ways. The axles 54 and 55 are perpendicu-
larly disposed relatively to the plane of the
disks 37 and 46. The naves of the stud-
wheels have annular grooves 56 and 57 re-
5, into which grooves each

-end of a double-armed Iever 59, with its cen-

ter of movement at 58, is entering. Conse-
quently when one of the stud-wheels slides
upward along its axle, the other one slides
downward. On the-axle 54 a toothed wheel

60 is fixed, in gear with another such wheel

61 on the axle 55, this latter axle also carry-

. ing a toothed wheel 62 in gear with a wheel

55

63 on an'axle 64. To the toothed wheel 63
is fixed 'a prism 65" (Fig. 4) which serves to
drive a chain 66 guided by some suitable
meang. Some of the links of this chain have

_protruding segments 67 (Fig. 5), destined to

60.

65

lift a disk 68, fixed to the nave of the stud
wheel 49, and consequently to put this stud-
wheel into gear with the disk 37.  Simuyl-
taneously the

screw spring 69-arouiid the axle
on'the other hand, a segment link 67 of the
chain, driven. around by the-prism- 65, is

be. shown to ccorrespond exactly

in either direction at an .

stud wheel 48 will get out of f
gear, sliding downward and compressing a

54.  When,-

1,238,085

moved out of
followed by \ , ) .
screw - spring. 69 to push' the stud=whee] 48
upward into gear with the disk 87 and
simultaneously o
of gear with ‘the same ot
of the stud-wheels may be effectuated for in-

contact with- disk 68, and 1is

stance by turtiing a. crank fixed on the axle

54 or 55, , PR S
The apparatus shown in Figs. 4 and 5 is
used in the following
an original series -into another series of
signs, the individual signs of which are ap-

bitrarily disposed as compared to their po-

sitions within a standard series.

-~ TFirst the disk 40 is brought-into the po-

sition required by means of the crank 49 and

"~ gear 43, placing the radial row of signs, the

first sign of which, nearesé to the circumfer-
ence, corresponds to the casual sign of the
original series to be -changed, on the line
of - observation. Tn the present example
(Fig. 4) the ‘Sign in - question is a. Then
the axle 54 or 55 is turned exactly one revo-
Iution which causes the disk 37 to move the
length of one footh in the one or ‘the other
direction,
of two stud-wheels 48 and 49 is in. gear with

the said disk, this finally depending on'.

whether the disk 68, sliding on its axle 55;

is lifted by one of the segment links of the -

‘When the disk 46 is turned
one tooth, the gears 38 and 45 will cause
the ‘disk 46 to turn part of a revolution and
place one of the openings 47 on the line of
observation, '

underlying

chain 66 or not.

row. of signs on the disk 40, in

~the: present example the letter &, which is
then: substituted for the original- letter a.
‘The same manipuldtions. are repeated for

every succeeding letter. -

In every special case, the substituted let-

ter resulting, will, according to the above

description of the apparatus, shown in Figs.
4 and 5, be the result of two codperating

flat link; this will permit the-

put the stud-wheel 49 out,
disk. The rotation

manner for changing-

according as the one or the other

thus uncovering one sign in the -

90

95

104

105

110

factors, -exactly as is the case when using

the apparatus shown in Figs. 1-3, viz: 1, the

disposition of the openings 47 in the disk
46 and 2, the order in. which segment links
and- flat links follow one another in the chain’
66.  Both these factors ‘may represent an
arbitrarily -chosen series of figures; conse-
quently  the resulting series of signs, substi-
tuted for the original one, will be composed
of signs quite arbitrarily disposed, as com-
pared to their positions within the standard
series chosern, * o - '

Figs. 6 and 7 show
means of which the change of a given series
of signs is effectuated by using the very
sameé series itself as one of the series’ deter-
mining’ the change; - T >

On a2 main axle 70'a cylinder 71 is fixed,
on’ which sighg are marked with -the same

disposition -as -on-the' dium 2 in  Figs. 1-3.

an apparatus, by -

120

125

130



On the same axle a star-wheel 72 with teeth
approaching the form of a Maltese ¢ross is
arranged in such a way, that it may slide
along, but not rotate independently - of its
5 axle  Two stud-wheels 73 and 74 are placed
on axles 75 and 76 respectively in 'a way en-
abling the star-wheel 72 to come ‘in’- gear
with either of them. The axle 75, carries a
toothed wheel "77, in gear with -another
toothed theel 78 of the same size, fixed on
the axle 76. . The wheel 78 further gears
with a wheel 79 of double its size;.the lat-
ter wheel revolving independently of its
axle 80 and carrying a ratchet 81, A spring
82 ‘presses this ratchet against a ratchet
wheel 84 having two diametrically. opposed
teeth 83 (Fig. 7) for catching the ratchet
81:- On the axle 80 a toothed wwheel 85 is
also fixed, gearing with a toothed segment
86, formed on-one end of a doublearmed le-
ver 87, which may swihg about the main
axle 70, the other arm of the lever heing
curved in U-shape running alongside the cyl-
inder 71 (Fig. 6) to the other extremity of
the main axle passing through it. The lever
87 has a spring 88, keeping the lever, when
the apparatus is not worked, in the position
marked by full lines in Fig. 7. Tf swinging
into the position shown by dotted lines in
Tig. 7, the lever will by means of the seg-
ment 86, turn the wheel 85 as well ‘as the
axle 80 exactly half a revolution, the ratchet
wheel 84 catching the ratchet 81, thus tak-
ing the wheel 79 around half a revolution,
whereby the gears 78 and 77 will be driven
exactly one revolution. This will ‘cause the
ctar-wheel 72 to be turned one tooth in gither
direction, depending upon its position on the
axle 70, 4. e. its being in gear with the one or
the other of the stnd-wheels 73 and T4.
When brought back by the spring 88 to.the
position shown by £ull ‘lines in Fig. 7, 'the
part 87 will turn the axle 80 half'a revolu-
fion in the opposite direction, and, the ratchet
81 sliding on the circumference of the wheel
o4 without catching its teeth the wheels 79;
78 and 77 will remain in their positions.
" The.sliding motion of the stariwheel 72
along its axle 70 is accomplished by means
of an annular groove 89 in the nave of the
wheel (Fig. 6), engaged by 2 guiding fork
90, swingable on an axle 91. On this axle
one end of -another lever 92 is' fixed, the
other end of which carries a roller 93 in
contact. with the links of a chain 94, This
chain is of the same construction and its
links have approximately the same’ shape as
described in connection with the chains 19
~ and 66 (Figs. 1-b), some. lirks carrying
60 protruding segments 95, and both kinds of
* links being alternatively’ disposed in. a way
to represent an arbifrarily chosen "series of
figures, the resulting effect ‘of the chain 94
 being also exactly the same as. mentioned
65 regarding the chains 19 and 66. ‘A prism
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96, ﬁ*{ed on'ah’ éixle‘ 97," ydﬁves‘} the chain,
this ‘ax1e 97 also’carrying a fixed  toothed

“wheel 98'in‘gear with a.toothed wheel 99, of

half the ‘size of the former. one, and fixed
‘on an’ axle 100. ‘This axle by means of a

bevel ‘gear’ 101,102 may be driven from the
axle *80:" To  the 'bevel "géar wheel 102" 1s
fixed-an arm or sector 103, both parts re-
'?Qly‘irigi’incTe‘per_rdéntly;‘Qf the axle 80, the
‘sécfor 108 -carrying a, ‘ratchet 104 and a

spring 105 pressing the ‘ratchet against a
tatchet. wheel 106, fixed on the axle 80 and
having tivo diametrically opposed teeth 107
(Fig. 7)" Hor catching the ratchet. These

teeth are facing the opposite direction com-

pared to those mentioned in connection with
the “wheél ‘84 (Fig. 7)." When the sector
end’ of part ‘87 swings upward, the other
end being pressed down, the ratchet 104
consequéntly-will slide on the circumference

of the wheel 106 without catching'its teeth,
thits leaving the wheel 102 and the chain-
mechanisms in théir positions..” When part
§7 iy swung back by the. spring 88, the sec-
toi 86 going .down, the wheel 102 will be
moved by mieans of ‘its arm or sector 103,
the ‘ratchet: 104 and’ the ~wheel 106, thus

gausing the gear 101,99, 98 to turn the
prism 96 the fourth part of ‘a revolution
and bring a new link of the chain in con-
tact with the voller 93. *'Supposing this
Tink to carry a segment 95, parts 92, 91, 90
will ‘be brought into the position shown in
Tig." 6, compelling ~the’ tar-wheel 72 'to
dlifle ‘into ‘gear with thé stud-wheel 73; thus
compressing ‘a spring’ 108 (Fig.'6) placed
on the axle 70 between the ‘star-wheel’ and
the cylinder 71. Tf, at the next novement
of the prism; a link with a segment is fol-
lowed by one without a segment, the spring
108 will force the star-wheel 72 out of gear
ith the stud-wheel 78 and into gear ‘with-
thé other  one T4. - Thus' the direction of
the, movement "of both star-wheel and cyl-
inder id determined by the c¢hain 94.
“The iworking. of ‘part 87'is ‘obtained by
pressing’ down keys ‘ot touches 109, each’ of
which is marked with one sign ‘out ‘of ‘the
standard ‘series used in’ the, rows ‘of 'signs
ofi the drum 71. The touches are guided by
fixed ‘parts 110, 111, and kept in thieir high-

est positions by springs 112. | To the touches

ing' out over the part 87 and through an

opening in a small screen 114." "These screens
are kept in position. by a guiding part 115,
running alongside the drum 71 They' are
ciretilarly | curved, thus permitting “them 'to
dlide ‘along a circle somewhat bigger than
the circumference ‘of the ¢ylinder.” "When
Kept in the position shown by “full lines in
Fig. 7. these screens cover an' aperture 116

Fig. 1) in the cover of the apparatus, cor=
resporiding o' one -longitudinal row, , of
signs on the drum 71 * MR AT R
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The apparatus shown in Figs. 6 and 7 is
used in the following way. One of the
touches, marked with the sign to be changed
into ‘another one, is pressed down. This
causes the cylinder 71 to turn one step in
the one or the other direction and to show
one sign in the space left uncovered by the
.one screen .114, which slides down together
with the key pressed. This sign uncovered
is marked instead of the one in the button
on the key, which latter is released. The
spring 88 then’ influencing the part 87, a
new link of the chain 94 will be brought
forward and determine the direction of the
movement of the cylinder, next time a but.
ton is pressed, carrying the second sign in
the original series. A new sign will show
in the unscreened place of the drum and so
forth. : ’ .

Evidently the series of signs resulting
and substituted for the original one will be
quite. arbitrary as regards the order of the
signs -compared to their order within a
standard series. It is also evident, that this
arbitrary result will depend on two muta.
tion series viz: 1, the original series of
signs, being itself arbitrarily chosen, and 2,
the arbitrary arrangement of the links of
the- chain 94.-

Figs. 8-11 show another apparatus also

utilizing the original series of signs as one -

of the mutation series. Instead of being
marked on the buttons of a key-board as in
Figs. 6 and 7, the signs of & standard series
are marked on a ruler 118, sliding in the
upper- part of the cover 117 of the appara-

tus, and having at one end an opening 119,

being at the other end provided with a suit.

able handle 120. A string or band 122 is -

attached to an arm 1921 fixed to one end of

“the ruler and led over a roller 124 to another

roller 128, around which it is wound several
‘turns and to which the end of the string is
Tastened. To. this roller 123 a clutch-cou-
pling 125 is joined, by means of which a
corresponding clutch secured to a toothed

‘wheel 127, may be turned in one. direction
independently ‘of its axle 126. This wheel.

127 gears with another toothed wheel 129
fixed on an axle 128.  The clutch. coupling
is kept in gear by a screw-spring 159 on the
axle 126. The dimensions of the toothed
wheels 127, 129 and of the roller 123 are

- chosen- 5o ‘as to cause the wheel 129 to be

55

turned exactly one revolution, when the
ruler 118 is made to slide (to the left on the

- drawing) from the position shown in Figs.

8 and ‘10 till its last sign (to the right)

~-comes exactly under a pointer 130 fixed to

60

65

the upper part of the cover 117.

~ . In order to wind up the string 192 again

around the roller 123, a spiral spring 131 (or
any similar contrivance) is attached to the
roller, the spring being wound up, when the
string is wound off, and vice versa. A stud-
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wheel 132, which may slide on its axle, may
be turned by this axle 198. Bevel gears 133,
134, 135 transmit this movement to another
axle 186, turning in the opposite direction:
Another stud-wheel 137 is slidingly = ar-
ranged on this latter axle 136 together with
which it will revolve, these two stud-wheels
being destined alternatively to come into
gear with the one or the other of two star-
wheels 139 and 140 fixed to each extremity

N

of a prism 138, and thus alternatively to

turn this prism in opposite directions. The
prism 138 drives an endless sheet 142, also
led around four conducting prisms 141 as
shown in Fig. 9. The sheet is marked with
the same signs as the ruler 118, dispoesed
exactly in the same way as on ‘the eylinders
2 (compare Figs. 1 and 2) or 71 (Figs. 6
and 7). The sheet 142 is conducted closely
under the ruler 118, thus permitting the
signs on the sheet easily to be read through
the aperture 119 in the ruler. The length
of the sheet, determined by the dimensions
of the prism 138 and the number of trans-

versal rows of signs, is such, that a new row’

will be brought just under the ruler, each
time the prism is turned an ‘angle corre-
sponding to one tooth of the star-wheels 139,
140. The alternative coming into gear of
these wheels with the stud-wheels 132, 137
is regulated by a chain 145, constructed. in
the same way as the chains 19, 66 and 94,
already described. A couple of prisms 143
and 144 serve-to drive and guide the chain,
the former one being fixed to a toothed
wheel 147 receiving its motion from g Tour
times smaller wheel 149 on the same axle
148 as the conical wheel 134. The chain. 145
influences a roller 150, carried by a ‘sliding
part 151, this part serving t0 keep the stud-
wheel 187 in- the required position by means
of its forked end which engages an annular
groove 152 in the nave of the wheel and is
connected by a rod 158 with an
part 154, equally engaging with its forked
end a corresponding groove 155 in the nave
of the other stud-wheel 132. ; ’

- When a link of the chain with a segment,
156 (Fig. 11) comes into contact with the
roller 150, the sliding part 151 and the stud-
wheels 187, 132 are
8, the  stud-wheel 187 coming out of gear
with the.star-wheel 140.and the stud-whee]

132 into gear with the star-wheel 139. ‘Wheri.

the segment link moves out of contact ‘with
the roller 150-and is followed by a flat link,
a.screw spring 160, placed on the rod 153,
between the sliding part 154 and-any fixed
part (for instance, as in Fig. 8, the bearing
161 of the bevel gears 133-—1385) will push
the sliding parts:
stud-wheels 137, 132 back into the position
shown in Fig. 8. T .

"On the axle 128 carrying the wheel 129 a
catch-wheel 157 is fixed, which, in connec-
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tion with a spring cateh 158 will act as a
brake to prevent the wheels 127, 129 from
turning, when the string 122 1s wound up on
the roller 123 by the spiral spring 131.

The apparatus shown in Figs. 8-11 is msed
in the following way. First the ruler 118 is
drawn out (to the left on the drawings) till
its last sign comes just under the pointer
180, which causes the roller 123 to turn the
axles 128, 186, by means of the clutch-ar-
rangement 125 and the wheels 127, 129, ex-
actly one revolution, that one of stud-wheels
132 and 187, which may occasionally be in
gear, turning one of the star-wheels 139, 140
and the prism 138 one step in the one or the
other direction, thus bringing a new row
of signs on the sheet 142 just underneath the
ruler 118. The ruler is then pushed back
<o far as to bring one of its signs corre-
sponding to the sign of the original series
which is to be changed, just under the
pointer 130. The sign then visible through
the aperture 119 in the ruler is written down
instead of the one of the original series.
The ruler is then completely pushed back
(as shown in Fig. 10) and the same manipu-
lations are repeated for each following sign
in the series to be changed.

The substitution of one sign for another
by means of this apparatus will evidently
also be the result of two mutation series
working together, viz: 1, the arbitrary series
of figures represented by the chain 145 and
9, the original series determining the dif-
ferent successive positions of the ruler 118
when reading off the result.

Tn order to make the apparatus shown in
Figs. 8-11 as small as possible, it is advan-
tageous to make use of the endless sheet
149, arranged as described, but evidently a
cylinder, marked with signs according to
Figs. 8 or 6, or a digk, marked with signs
according to Fig. 4, may be substituted for
the endless sheet.

Having now described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:

1. Tn a device or apparatus for changing a
series of signs of any length into another
series of signs, the individual signs of which
are arbitrarily displaced as compared to
their positions within a chosen standard
series, the combination of a sign supporting
member adapted to be adjusted successively
according to the successive signs of the orig-
inal series, a second member coSperating
with the first mentioned member to deter-
mine the signs to be substituted for the signs
of the original series, and means for moving
the said second member alternatively in
either direction in accordance with a series
of mutation, substantially as and for the
purpose set forth.

9. In a device or apparatus for changing
» series of signs of any length into another

7.

series of signs, the individual signs of which
are arbitrarily displaced as compared to
their positions within a chosen standard
series, the combination of a sign supporting
member adapted to be adjusted sticcessively
according to the successive signs of the orig-
inal series, a second member movable step-
wise in both directions and carrying in rows
of signs advancing one step from row to row
the signs of the standard series of signs
chosen, and means for moving the said sec-
ond member alternatively in either direction
in accordance with a serles of mutation, sub-
stantially as and for the purpose sef forth.

3 Tn a device or apparatus for changing
a series of signs of any length into another
series of signs, the individual signs of which
are arbitrarily displaced as compared to
their positions within a chosen standard
series, the combination of a member carry-
ing one set of the signs of the standard series
chosen and adapted to be adjusted succes-
sively according to the signs of the original
series of signs, a second member movable
stepwise in both directions and carrying in
rows of signs advancing one step irom row
to row the signs of the standard series
chosen, a driving device for the said second
member capable of acting in both directions,
and a third member representing a series
of mutation and serving to control the direc-
tion of action of the said driving device,
substantially as and for the purpose seb
forth.

4. In a device or apparatus for changing
a series of signs of any length into another
series of signs, the individual signs of which
are arbitrarily displaced as compared to
their positions within a chosen standard
series, the combination of a member carry-
ing one set of the signs of the standard
series chosen and adapted to be adjusted
successively according to the signs of the
original series of signs, a second member
movable stepwise in both directions and
carrying in rows of signs advancing one
step from row to row the signs of the stand-
ard series chosen, a driving device for the
said second member capable of acting In
both directions, a third member represent-
ing a series of mutation and serving to con-
trol the direction of action of the said driv-
ing device, and means operatively connect-
ing the said driving device with the first
mentioned sign carrying member, substan-
tially as and for the purpose set forth.

5. Tn a device or apparatus for changing
a series of signs of any length into another
series of signs, the individual signs of which
are arbitrarily displaced as compared to
their positions within a chosen standard
series, the combination of two sign carrying

members cooperating with each other to

give successively the signs to be substituted
for the signs of the original series, one of
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said members serving as a series of mu- name: in presence of two: subscribing - wit-
tation, with a third member representing a - nesses. - SR
serles of mutation and serving to control the

codperation of the two first mentioned mem- B 'ARVID GERHARD DA_MM'
‘5 bers, substantially as and for the purpose set Witnesses: ’

forth. - AxN Dermag, -

~ In testimony whereof I have signed my - Jomw DEeryar,

Copies of this patent may he obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, ¢,” : S : L




