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Improvements relating to Cryptographic Apparatus.

I, PErer Georé Grove Bryer, a
Danish Subject, of Valby R.R. Station,
Copenhagen, Denmark, do hereby declare
the nature of this invention and in what
manner the same is to be performed, to
be particularly described and asceriained
in and by the following statement :—

v This invention relates to cryptographic
apparatus of the kind wherein a kevboard
Is so-connected to an electrically operated
recording mechanism that when a key is
operated a recording element in the
recording mechanism is operated, a trans-
posing mechanism Leing conmnected
between the keyboard and recording mech-
anism for the purpose of varying the rela-
tion between the keys and recording ele-
ments and wherein the transposing mech-
anism comprises two commutators, the
contacts of one of which are connected
individually to the keys of the keyboard
and the contacts of the other to the ele-
ments of the recording mechanism and
wherein shifting means, operated as a
consequence of the actuation of any of
the keys of the keyboard, are provided for
altering the relative position between the
{wo commutators.
able commutators in the transposing
mechanism renders the relation bhetween
the original message struck upon the key-

board and the resulting encyphered mess--

age more simple than is sometimes desir-
able and it is an object of the present
invention to provide an apparatus that
will produce:a document in code that is
more difficult {0 de-code than has hitherto
Leen the case when eryptographic appa-
iatus incorporaling only two commutators
has been wused. '

‘Thus, according to the present inven-
tion, a movable connecting member,
embodying transposing cross-connecting
conductors arranged to connect the con-
tacts of the commutators, is interposed
between the commutators and is so con-
nected to the shifting means that its posi-
t'on relatively to the commutators is
changed from {ime to time as a result of
the operation of the shifting means.

The shifting means may include {wo or
more escapement imechanisms Thaving
unequal numbers of pins,

[Price 1/-]

The use of two mov

preferably

unequally spaced, whereby the commu-
tators and connecting member return to
their initial relative positions only after
a large number of actuations of the shift-
ing means.

An apparatus embodying the above and
other features of the invention will now
be described by way of example with
reference 1o the accompanying drawings,
in which

Figure 1 shows a plan of one example
of the apparatus, part of the cover being
removed,

Figure 2 shows a cros-section
line IT—IT in Figure 1,

Figure 3 shows a detail of the appa-
ratus, ,

Figure 4 shows a cross-section on the
line IV—IV in Figure 1, some parts of
the apparatus only being shown,

Figures & and 6 show details of the
apparatus,

Figure 7 shows a cross-section on .the
line VIT—VII in Figure 1,

Tigure 8 shows a cross-section of the
annular discs and the cross-field ring on
the line VIII—VIIT in Figure 5,

Figure 9 is a diagram showing how the
apparatus can he arranged to connect twa
typewriting machines,

Figure 10 is a diagram showing a modi-
fication of the arrangement shown in
Figure 9.

Figures 11 and 12 show modifications of
the apparatus, and

TFigure 13 shows a cross-section ou ihe
line XITI—XTIT in Figure 11.

The apparatus comprises a casing 75
provided with a back cover 76 and a
removable front cover 74.

On a reciprocable shifting arm 1, which
is guided by a bush and hy projections 33,
34, (see Tioure 1) are disposed two sels
of pins 35, 36 and 37, 38 which, when ihe
shiftine arm is moved inwards, cause two
reciprocable levers 2 1o move. The move-
ment of these levers causes two corre-
spondine spiral spring casings 3, each
provided with ninety peripheral ratchet
teeth 1o the rofated because a pawl 4 on
each lever 2 acts upon the ratchet teetlr
and rotates the casings 3 thus giving ten-

on the

sion to spiral springs 5 located in the cas-"
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_spiral spring 5.

ings 3 (see Figures 1 and 7).

One of the springs 5 is attached to an
eseapement wheel 13 carrying a pin-dise
i1, and the other spring to an escapement
wheel 14, carrying a pin-dise 12. The
movement of the pin dises 11 and 12 is
controlled by a releaser 8 (see IFignres 6
and 7).

The escapement wheels 13 and 14 are
mounted on pivots 28 supported beiween
a plate 30 and a yoke 29, and each may
be caused to rotate by its individual
The remote end of each
spiral spring is attached to one of the
casings 3. :

The pin-dise 11 has 10 pins, while ihe
pin-disc 12 has Lut 9 pins; the escapement
wheel 13 carries 62 teeth and the escave-
ment wheel 14 carries 58 teeth, so that
the movements which they transmit are
not synchronous. The escapement wheels
13 and 14 are provided with =quared
hubs on whieh the pin-dises are mounied.

During the last tenth of the inward
movement of the shifting arm 1. a pin
G carried therely actuatles a pivoied lever
7 that is connected bv a stud S0 1o the
releaser § which is displaced in a direc-
tion opposite that of the shifting arm.

This movement effects the first part of
the release of the escapement wheels,
which make two distinet movements dur-
ing each operaiion of the shifting arm.

On the releaser 8 are mounted two sets
of stop pins 9 and 10, (see Figures G and
7). - When the shiftine arm 1 is moved
inwards the stop pins Y release a pin on
the pin-dise 11 and a pin on the pn-aise
12, while 1he next following pins on both
whesls are stopped Ly the stop-pins 10.
When the shifting arm 1 is released and
therefore allowed to return the releaser
8 is moved in the opposite direction,
whereby a pin on each of the pin-dises
11 and 12 slips around a stop-pin 10 and
is then stopped by a stop pin 9.

In Figures 1 and 2 is shown a pawl
releaser 45 pivoted about the axis of the
apparatus and having a eateh 46 and a
stop-tooth 47 which, when the apparatus
is being set, is swung over {o cateh
Detween the teeth of the escapement wheel
13 or of the escapement wheel 14. Onece
ihe setting of the combination has Leen
done then the pawl releaser 43 is moved
to the idle position shown in Iigure 1.

When the releaser 8 is moved in one
direction and releases, for example, a pin
on pin-disc 11, the escapement wheel 13
is rotated a fraction of the total distance
moved during one complete movement of
the releaser 8. This distance corresponds
to the distance ltetween ihe ston-pin 1f)
and the pin on the pin-dize 11 imme-
diately behind the pin engaged by the

stop-pin 9 when the pin-disc is stationary.
The remaining distance is 1otated when
the releaser 8 moves in thie vpposite direc-
tion, which happens when the shirting
aim moves outwards upon lLeing 1eicased
after being moved inwards. The shiifting
arm 1, (see Figure 1) is moved outwards
by a spiral spring 31 which is attached to
a pin 39 on the supporting plate 3. and
simultaneously therewith the pivoted iever
7 and the releaser 8§ are pulled back vy a
spiral spring 32 that is also attached to the
pin 39.

The pins 35, press Loth levers 2
through 36 and- 40 dearees respeviivery
during each inward movement oi the
shiftine arm 1. Thus 10 movements of
the shiiting arm 1 are required to cause a
complete revolution of t1he escapement
wheel 13 and 9 movements for the escape-
ment wheel 14. The spring casine 3
assoclated with the pin-dise 11 thus makes
one complete revolution after ten move-
ments of the shifting arm 1, Lut as the
pin-disc 11 carries ten pins it also makes
one complete revolution after ten move-
ments of the shifting arm 1. Tle resule
is that the net gain in tension of :ihe
spiral spring at the end of each revolu-
tion of the casing 3 associated with the
pin-dise 11 is zero. Similarly the tension
in the spiral spring associated with the
pin dise 12 does not increasze lecause tha
casing 3 and the pin dise 12 both make
one compleie revolution after nine move-
ments of the shifting arm 1. A numcer
corresponding to each pin is marked on
each of the pin dises 11 and 12. The
numbers are so arranged that thex take
up positions close to index marks 41 and
42 on the yoke 29. Spring-loaded pawls
43 and 44 hold the casings :} azainst
revolving backwards.

An exterior annular member 15 (se2
Tigure 2) is integral with a wear-wiicel
which meshes with feeth on the eseame-
ment wheel 13, An interior annulsr
member [T carries a gear-wheel 19 which
is in 1mesh with the wear wheel of the
escapement wheel 14 and is driven
thereby. The gear whe~l 19 ulso meshes
with the large gear wheol of a’ chanee goar
18, '

These annular memters 15 and 17 rointe
equal or unequal distances determined by
the distances betweon the pins en the
wheels 11, 12. Thus the amount that the
annular members 15 and 17 move rela-
{ively to each other, upon each moveneng
of (he shiftine arm 1. is dependent an the
soacing of the pins en the wheels 31, 12,
If the distance Fetween the nin that is
released an ane wheel ond the next follew-
inz pin on that whesl is diffovent from {he
distance between the equivalent pins on
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the other whee! the positions of the wheels

11, 12 relative o each other change.
The iuterior annular memtber 17 1s

fastened to a spindle 48, which carvies the
aoear-wheel 19 which is caused to rvotate
\vnh the spindie 48 by means of a caich
spring 10 which engages two of thirty
arooves formed in the wear-wheel 19.
This catch spring 49 is fixed to the axle
43 by means of pins 50 and a bush 51.

Between the annular members 15 and 17
1s mounted a cross-field ring 16 integral
with a gear-wheel which, through the
medium of the small gear-wheel of the
change gear 18, receives movement from
the gear-wheel 19 of the interior annular
member 17 in the ratio 1: 2.

The two gear-wl‘eels of the L]lanue geur
18 have 10 and 24 teeth respectively.

The annular membels 15. 16 and 17 ave
divided into 30 sectors. Kach sector of
the annular member 17 is provided with
a letter and a number and each secior
of the annular member 15 with a letter,
as shown in Iigure 5.

Ehonite rings 20, 21 and 22 are mountied
on the annular members 15, 16 and 17
mﬁoe«'tn'r.lv by means of dowels 82 and
.mles 83, (ae'a Figure 3).
rings 20, are divided into 30 sectors
cach carrying- a contact ball 23 and a coil
spring 24, or alternalively a lamina.

A wire leads from each bLall 23 or
'nmina in the ekonite ring 20 {o a slip
ring on a drum 26 which is fixed to the
ebonite ring, and from each ball or
lamina 23 in ﬂle ebonite ring 22 a wire
leads to a slip ring on 2 drum 23 fixed
to the ehonite ring. Kach drum has 30
slip  rings, which are insulated from each
other as well as from their surroundings.
Bach slip ring corresponds to ihe one "ot
the {hirty sectors of {he ehonite rings.

The ehonite ring 21 mounted on the
cross-field ring 16 carries 1wo sets of
thirty contact pieces 27 (see 1' igure 8) con-
uceted in pairs. Contact pieces ilmt are
radially opposite earh other may be con-
nected together so tlnt they serve to con-
nect seclors on the rings 20 and 22 that
are on the same radial line, or coniact
]neces that are mrcumfelenhflllv displaced
from each other

may be connected as
shown hv the dotted lines in Fioure 5.
The drums 25 and 26 each Carry a

seale with 30 divisions, each marked with
a letter oorreqpondmn' to the letters on
{he sectors of the annular monﬂ ers 15 and
17 and ebonite rings 20, 22.

The wear-wheel on_the cross-field ring
16 is divided into thirty numbered sec-
tions and the gear-wheel 19 has an index
mark 81 so that by noting the positions
of the numbers relfttlvelv to the index
mark the relatlve positions of the gear-

These ebonite

wheel 16 and the gear-wheel 19 can he

noted.

Before starting an enciphering or de-
ciphering opemtlou th° pawl releaser 45
18 put over to one side, so that the stop
tooth 47 engages, for example, the teeih
of the escapement wheel 14, and the pawl
44 is raised or released. The setting of
the escapement wheel 13 may then Le
effected.

By reciprocating the shifting arm
several times the pin-dise 11 is rotated
until a predeterinined number, for
example “() ** stands adjacent to the
index mark 4l. During this operation
the pin wheel 12 is locked in a stationary
position by the stop toeth 47 while the
associated spring casing 3. which is con-
nected to the pin wheel 12 only through
the medium of the spiral spring 5, is
1oc1\ed to and fro by the arm 2, movement
in an anti-clockwise divection heing
possible hecause the pawl 44 is held in an
inoperative position. The pawl releaser
45 i3 then swung towards the opposite sida
~0 that the escapement wleel 13 is stopped
Ly the stop tooth 47. and bxmulhneomh
’rho pawl 43 of the escapement wueel 13
is released, so that it is possible by
reciprocating the shifting arm 1 to rotate
the escapement wheel 14 and the pin-dise
12 ill the number ““ 1 *"—or any other
predetermined number—siands adjocent
to the index mark 42. During this set-
ting operation the spiral spring 5 in the

casing 3 swings to and fro and the pin
wheel 11 and escapement Whﬂel 13 remain
slationary because {he stop tooth 47
engages it, '
: I\ow when the spindle 48 is turned by
a key fitting its square end. the drum ‘))
turns also because the ebonite ring 22 is
attached by means of a dow el 82 and ho]e
83, similar to that shown in Figure 3.
The spindle is turned until {wo predeter-
mined letters, for example “ ¢ ' on the
drum 25 and 4’ on the drum 26 stand
adjacent 1o each other.

Tinally, the change gear 18, (see Figure
4) is pulled out against a stop 52 and ihus
disengages the geal-w‘m el 19. The gear-
wheal of the cross-field ring 16, which
remains in mesh with the small gear-
wheel of the change gear 18 is then turned
until the index mark 81 on the cateh gear-
wheel 19 stands adjacent to a prodetol'
mined cipher, for example, “ § ”, on the
gear-wheel of the cross-fleld ring 16.
Lastly, the change gear is slipped down
so that it engages both gear-wheels again.

The medetermmed key is thus: O.1.¢.
(.8. and this constitutes the initial set-
tine,

Paper dial rings for attachment to t]xe
annular members 15 and 17 are shown in
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Figure 5. These can be seen when the
assembly constituted by all the parts
carried by the plate 30 is removed from
the apparatus.  When this assembly is
removed the annular members 15, 16 and
17 are separated from the ebonite rings
20, 21 and 22. The assembly alone can
he used for encipliering and ‘deciphering
purposes simply by reading off the code
symbol against the letter that it is desired
to _communicate and reciprocating the
shifting arm between each reading.

Figure 5 shows how the wires in the

ehonite ring 21 are disposed. _

As the spiral spring 5 may be over-
loaded by not earrying out the last tenth
of the depression movement of the shift-
ing arm a modification, in which ecoil
springs 67 and 68 are employed is shown
in Figure 11. The shiftine arm 1 which
in this instance is guided by screws 54
moves the Jevers 55 and 56 hy means of
pins 57 and 58, and pawls 59 ‘and 60 ave
thereby caused to engage the ratchet
wheels 61 and 62, which are fastened to
the gear-wheels 63 and G4. When the
shifting arm is released the coil spring 31
pulls it Lack, while the pawls 59 and G0
are caused by the coil springs 67 and G8
to rotate the ratchet wheels 61 and (2.
The gear-wheels 63 and G4 turn @ear-
wheels 65 and 66. These latter drive the
escapement wheels 13 and 14 provided
with the pin disez 11 and 12. During the
last tenth of the inward movement of the
shifting arm 1 a pin 73 engages the
pivoted lever 7 and moves it so as to cause
the releaser to move longitudinally in the
direction of the lower arrow in Figure 12.
This movement causes a wedge-shaped stop
70 to engage the pin which had previously
lain behind a stop 69 and move it in the
direction of the upper arrow in Figure
12. During the first part of the outward
movement of the shiftine arm 1 the
releaser 8§ moves back to its initial posi-
tion and the pin disc is rotated by the
ratchet and pawl associated with it until
the next pin abuts against the stop G9.
The reciprocating lever 50 is subjected to
the tension of a spiral spring (8. The
pawls 71 and 72 act in the same manner
as the pawls 43 and 44 shown in Fioure 1.

Referring to ihe diagram shown in.

Figure 9 it will Le seen that the G-sector
of the ebonite ring 20, the ehonite ring 21,
and the ¢-sector in the ehonite ring 22
are connected in series in an electrical
circuit which also includes the @ *
slip-ring on the drum 26 and the ¢
slip-ring on the drum 25. A brush 84 is
provided for every one of the 30 slip rings
on the drum 26, and in a similar manner
a brush 85 is provided for each slip-ring

.on the drum 25,

By striking a key 86, which is the
letter ““ ¢ ** key in a hand-operated type-
writing machine, a circuit is closed which
includes a source of current 90, spring
contacts 87, wire 89, and a solenoid Y7.
The shifting arm 1 is thus caused to move
through the solenoid §7.

A parallel circuit is also energised upon
depression of the key 8G. This circuit
includes the line 88, a plug contact 91,
a_brush 85, the ¢ slip-ring on the drum
25, the g-sector in the ebonite ring 22, the
eboniie ring 21 of the cross-field, the G-
sector in the ehonite ring 20, the G-slip
ring on the drum. 26, a lrush 84, a plue
contact 92, a solenoid 93, a contact 94, a
contact section 95 of the shifting arm 1,
and a. contact 9G. The current, which
passes the solenoid 93 during the first
nine tenths of the downward movement
of the shifting arm acts upon an electro-
magnetic core 98, which is fastened to the
“ G keybar of an electrically-operated
typewriting machine, and causes the G-
typebar 99 to strike against the platen
100. Before the shifting arm 1 has
reached the last tenth of its movenent, its
contact section 95 slides away from the
contacts 94, 96, =0 that the ecireuit
through the electro-masnet 93 is broken
and the G-type har 99 then falls back
before the ebonite rings 20, 21 and 22 are
rotated.

The movement of the shifting arm
winds the spiral springs 5 and releases
the pin dises 11 and 12.

The key 86 is atlached to the hand
operated typewriting machine, and the
electrically operated typewriting machine
works simultaneously with it.

In order to enable immediate encipher-
ing and deciphering two typewritine
machines (see Figure 10) are required.
provided with contacts 87, 103 and cole-
noids 93, 105. These two machines are
connected by wires passing through the
sectors in the ebonite rinas 20, 21, 22 and
to the slip-rings on the drums 25 and 26.
In Figure 10 is shown “a change-over
switch which i in the enciphering posi-

n
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tion for the hand-operated tyvpewriting .

machine. By sliding the change-over
switeh to the other contacts a cryptogram
received may be deciphered by the other
typewriting machine.  The connections
between the keys 86 and the slip-rines on
the drum 25 may be changed over by
interchanging plug contacts 91, one
located in each wire leading from the keys
86. Similarly the leads between the
slip-rings on the drum 26 and the type-
bars 99 may be interchanged.

In Figure 5 is shown an extra section
108 which is reserved for a letter, for

example ‘% ’’ not ordinarily used, and
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this seotor indicates that instead of letters,
:he numbers and symbols shown on the
interior annular dise 17, should be read
off.

By changing the change-over switch 101
the functions of the typewriting machines
are changed, so that the onme which was
previously hand-cperated becomes electri-
cally operated and vice versa.

In this case the current passes from the
source 90 throuzh the change-over switch
101 to-a wire 102, and then through three
spring contacts 103, a wire 104, plug con-
tact 92, brush 84, a slip ring on the drum
26, elonite rings 20, 21 and 22, a slip
rine on the dram 25, Lrush 85, the plug
contact 91, the line 88, a solencid 105. 2
wire 19§, "the change-over wwiteh 101,
coninet 94, contact section 95, and the
vontact 96 to the source.

The other branch of the current passes
from the spring contacts 103, through a
wire 107, chanze-over switch 101, to the
solenoid 97 and back to the source of
current 0.

Tt will be understood that the invention
is in no way limited to the precise con-
“ruction shown.. Particularly it will be
seen that the anfiular members may he
caused to turn either separately or simul-
taneously in the same or in opposite direc-
tions and in a regular or irregular
manner.

Tlaving now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is
to ke performed, I declare that what I
elaim 1s:—

1. Apparatus of the kind descrited
wherein a movable connecting member,
embodying transposing cross-connecting
conductors arranged to conmnect tho con-
{acts of the commutators, is interposed
Letween {he commutators and so connected
to the shifting means that its position
relatively to the commutators is changed
from time to time as a vesult of the opera-
tion of the shifting means.

2. A cryptographic apparatus accord-
ine to Claim 1 wherein the shifting means
for allering the positions of the commu-
tators and the connecting member vela-
tively to each other includes two.or more
escapement mechanisms having unequal
numbers of pins, preferably unequally
spaced, whereby the commutators and the
connecling member return to their initial
relative positions only after a large num-
lier of actuations of the shifting means.

3. A eryptozraphic apparatus aceording
to Claims 1 and 2 wherein the connecting
member is actuated Ly onc of the escape-
ment mechanisms through the medium of
wearing. and is so arranged that it can bhe
disconnected from the escapement mech-

anism for the purpose of enabling it to Le
set initially in a predetermined position.

4. A cryptographic apparatus according
to Claim 2 or Claim 8 wherein spiral
springs are used for the purpose of driv-
ing escapement wheels in the escapement
mechanism, the shifting means being so
arranged that each time it is operated
movement of the escapement wheels
occurs, and means being provided whereby
the springs are wound up to a simall extent
upon each operation of the shifting- mech-
anism so that the tension iw the springs
remains substantially constant.

5. A cryptographic apparatus according
to any of Claims 2 to 4 wherein the escape-
ment mechanisms each make two distinet
intermittent movements during each
operation of the shifting means for alter-
ing the relative positions aforesaid.

6. A cryptographic apparatus according
to Claim 4 wherein means are provided
whereby the winding means of either one
of the spiral springs can be rendered
ineffective and thus prevent the spring
being overwound while its associated
escapement wheel is held stationary and
the shifting means is being operated so
as to move the escapement mechanism
driven by the other spiral spring to a pre-
determined initial position’ N

7. A cryptograplhic apparatus according
to Claim 2 or Claim g wherein ratchets
and pawls, loaded by springs, are used
for the purpose of rotating escapement
wheels in the escapement mechanisms and
the shiftino means incorporates a recipro-
cable member which, when moved in one
direction, moves the pawls freely and
causes energy to be stored in the springs
and, when moved in the other direction,
permits the springs to cause the pawls
to move the ratchets until the escape-
ment wheels are prevented Ly stops from
moving further.

8. A crvptographic apparatus according
to any of the preceding claims wherein
the two commutators and the shiftin-
means therefor are comstructed as a unit
readily detachable from the apparatus for
use alone as a manually-operated
deciphering device.

9. Apparatus according to any of the
preceding claims wherein each segment
of one commutator has an electrical con-
nection to a slip ring in one slip ring
drum, and each segment in the other
commutator has an electrical connection
to a slip ring in a second drum, and
brushes arve provided which eco-operate
with the individual slip rings of the two
drums which brushes are connected to the
keyboard and the recording mechanism
respectively.

10. Cryptographic apparatus accord-
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ing to any of the preceding claims wherein Dated the 22und dax of J anuary, 1932,
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