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PATENT OFFICE 
PARKER BT.T., OE NEW YORK, N. Y., ASSIGNOR TO TERRAONAL CORRUNCATIONS 

LABORATORIES, INC, OF NEW YORK, N.Y., A CORPORATION OF NEW YORK 
CIPHERING AND DECIPEERING APPARATUS 

Application filed August 13, 1930. Serial Rio. 74,972. 
- This invention relates to a ciphering ap 

paratus. 
An object of this invention is to provide 

an arrangement by which a communication 
may be rendered unintelligible to unauthor 
ized persons. 
A further object is to provide a simple and 

inexpensive ciphering device which may be 
used for long periods of time without the 

0 disadvantage of having the ciphering cycle 
repeat. Ciphers produced heretofore by vari 
ous mechanical and electro-mechanical cryp 
tographs afford but little security, owing to 
the fact that the mechanisms used in them 

15 produced a ciphering cycle which was neces 
sarily short. This resulted in the ciphering 
cycle being traversed frequently, even in a 
message of moderate length, it being possible 
for an expert cryptoanalyst to decipher a mes 

20 sage prepared by a machine having a repeat 
ing ciphering cycle. 
Systems employing key tapes and cipher 

ing tapes are limited to a ciphering cycle of 
only a moderate length owing to the practical 

25 difficulty of preparing key tapes at each ter 
minal of the circuit. Another disadvantage 
is that the key tapes must be inserted in the 
tape transmitters at each station at the same 
point on each tape so that the code combi 

30 nations of the enciphered message may be 
recombined with the same code combinations 
which caused the enciphering of the message. 
This has had the effect of restricting the use 
of a key tape system to those stations having 

35 identical key tapes. 
- By means of the present invention, any 

person having a ciphering device such as that 
about to be described may communicate in 
cipher with others similarly equipped with 

10 out resorting to complicated arrangements 
for preparing and positioning key tapes. It 
is not necessary for an attendant to be able 
to read the telegraph code in order to oper 
ate this device, as is the case when key tape 

5 systems are used. 
The invention will be described in connec 

tion with the accompanying drawings of 
which there are five, which illustrate one em 
bodiment thereof. In general, the invention 

0-may be said to comprise a conventional print 

ing telegraph system with a device at each 
terminal for ciphering and deciphering sig 
nals. The printing telegraph may be a start 
stop or a continuous synchronism system. 
The ciphering and deciphering device con 

sists of a novel switching arrangement by 
which the impulses of a transmitter are al 
tered or left unchanged, depending on the 
setting of the switching mechanism, which 
will be referred to hereinafter as a cipher con 
troller. At the receiving station correspond 
ing switching mechanism is employed to de 
cipher the signals. A system of gears, each 
one of which is associated with a variably 
notched wheel or disc is used to set a plural 
ity of contact groups. An impulse transmit 
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ted to the line depends on the setting of a 
transmitter contact and the setting of the 
corresponding contact of the cipher control 
ler. Means are provided whereby the discs 
may be rotated manually and set in initial 
position according to some pre-arranged key 
word. When deciphering a message, the 
cipher controller at the receiving point must 
be set to the same initial position as the one 
used in preparing the cipher. 

Referring to the drawings: 
Fig.1 is a front elevation of the cipher 

controller with the front cover partly cut 
away. 

Fig. 2 is a side elevation of Fig. 1 with the 
end cover removed. 

Fig. 3 is a top view of Fig. 1. 
Fig. 4 is a diagrammatic view showing the 

various contact circuits of the cipher con 
troller in connection with the schematic 
transmitting and receiving station, and 

Fig. 5 shows a developed view of a pre 
ferred arrangement of ten cams. 

Referring to Fig. 1 a shaft 1, having se 
cured to it a series of gears 2 each of which 
has an equal number of teeth, is shown 
mounted in suitable bearings 3 and 4 in 
frame 5. A clock spring contained in a drum 
6 tends to rotate shaft 1 through gears and 
8; gear 7 forming part of the spring drum 
and being in mesh with gear 8 which is se 
cured to shaft 1. 
An escapement wheel 9 is keyed to shaft 1. 

An escapement lever 10, (see also Fig. 3) 
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pivoted on bearing 11, is held in the path of 
the teeth on the escapement wheel 9 by the 
spring 12 attached to the lower end of the 
escapement lever, preventing the escapement 
wheel and shaft 1 to which it is attached from 
rotating. A magnet 13 has an armature 14 
secured to the escapement lever. Each time 
the magnetis energized, it will attract this 
armature withdrawing the escapement lever 
against the tension of spring 12, permitting 
the escapement wheel to advance one tooth. 

Each gear 2 on shaft 1 is associated with 
and normally in mesh with a gear 15 secured 
to a drum 18. In the present embodiment of 
this invention there are ten drums 18, each 
of which is a unitary structure having a gear 
15 secured concentrically to one side, and a 
disc 16 having a series of cams 17 (see Fig.2) 
on its edge secured to the opposite side. In 

is dividual and independent supporting mem 

25 

40 

45 

50 

55 

80 

bers 20, (Figs. 2 and 3) each having a bear 
ing 19 on which the drums 18 may be rotated, 
pivot on a common bearing 21 (Fig.2). The 
surface of drums 18 is divided into sections, 
each section being designated by a letter of 
the alphabet or by other suitable characters. 
Levers 22 secured to members 20 project 
through slot 23 in the cover 24 of the cipher 
controller and each terminates in a key 25. 
Springs 26 attached to the supporting mem 
bers tend to raise the keys 25, holding the 
gears 15 in mesh with gears 2. 
A bar 26 (Fig. 1) is provided with screws 

27 which engage the rear of a projecting sec 
tion 28 (Fig. 2) of the supporting members 
20. The screws form adjustable rear stops 
for the members 20 and may be used to regu 
late the extent in which gears 15 will mesh 
with gears 2. A series of slots 29 in the 
under-side of a bar 30 into which the upper 
part 28 of supporting members 20 projects, 
forms guideways therefor. A sliding mem 
ber 31 slotted at 32 is arranged to slide in a 
longitudinal groove 33 extending the greater 
part of the length of member 31. Slots 32 
in the sliding member are cut to coincide with 
the guideway slots 29, but normally the slid 
ing member is drawn to the right by spring 
34 which displaces the slot 32 in relation to 
the guideway slots, partially closing them 
and forming front stops for extension 28 of 
member 20, making it impossible to depress 
keys 25 while 31 is in the right hand position. 
The teeth 17 (Fig. 5) which are variably 

arranged about the entire periphery of discs 
16 serve to operate a series of contact groups 
35 to 44 inclusive (Fig. 1), one group of con 
tacts being associated with each disc. In the 
present embodiment, the odd numbered con 
tact groups comprise a single tongue 45 which 
may make contact with either of two outer 
contacts, 46 and 47, while the even numbered 
contact groups have two tongues 48 and 49 
and three fixed contacts 50, 51 and 52. In 
the latter case, the tongues 48 and 49 are se 
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cured to each other by a piece of insulating 
material 53 in order that they may be oper 
ated together. 

Referring to Figs. 1 and 2. As drums 18 
rotate, each cam 17 engages a cam follower 
54, one of which is positioned between each 
drum and contact group. The cam follow 
ers are pivoted on a common shaft 55. Stop 
screws 56 are provided to regulate the travel 
of the cam followers. 

Each cam follower has a strip of insulat 
ing material 57 secured to its top to engage 
the tongues of the adjacent contact groups 
35-44. Tooth 58 of which there is one on 
each cam follower, is drawn into the path 
of the teeth 17 on the drum associated there 
with by springs 59. 
tact groups rest on their front or back con 
tacts depending on whether tooth 58 of the 
associated cam follower rides on an elevation 
or in a depression. As previously stated, 
each disc has a series of characters about its 
periphery. Normally when in service, the 
mechanism is enclosed by suitable covers, the 
front cover having a series of openings 60 
(Figs. 2 and 3) through which the characters 
on the respective discs may be seen. In Figs. 
1 and 2, oblong strips of metal 61 are shown 
secured at 62 to a projecting part 64 of sup 
porting member 20. These strips each have 
an aperture 65 which coincides with corre 
sponding openings, 60 in the cover. The 
Smaller openings 65 in the strips serve as 
guides for setting the discs according to some 
pre-arranged keyword. 

Since gears 15 are in engagement with 
gears 2 of shaft 1, which is normally held im 
movable by the escapement, the following 
arrangement is provided so that the drums 
may be manually rotated, individually or 
collectively, so that the letters of the desired 
keyword appear at the slots in the cover. In 
Figs. 1 and 3, a shaft 66 is shown, which is 
free to rotate and move longitudinally in a 
bearing 67 in the cipher controller frame. A 
knob 68 is mounted on the outer end of the 
shaft, and a pinion 69 is secured to the inner 
end. Pinion 69 is constantly in mesh with a 
pinion 70 on a shaft 71 which is free to rotate 
in its bearings 72 and 73. Shaft 71 carries a 
number of gears 74 each one of which is di 
rectly opposite a gear 15 on the drums 18, but 
normally not in mesh therewith. 
The slotted sliding member 31 carries a 

roller 75 (Figs. 2 and 3) which presses 
against gear 69, the face of the gear formin 
a stop for the slide. If the knob 68 is presse 
toward the frame of the cipher controller, the 
teeth of gear 69 will slide toward the left 
hand edge of the wider gear 70 and the face 
of the gear 69 will press against roller 75, 
moving the sliding member in its slot against 
the tension of spring 34. When the knob 
rests against bearing 67 the slots 32 will co 
incide with the guide slots 29. When the 
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slots are thus aligned, any key 25 or any de 
sired group of keys may be pressed (Fig. 2), 
causing their respective supporting members 
20 to rotate on shaft 21, moving gears 15 out 
of mesh with gears 2 and moving them into 
mesh with gears 74 on the idler shaft 71. 
Then, with the keys still depressed and the 
knob 68 still held in towards the frame of 
the cipher controller, the knob can be turned 
to rotate shaft 71 and any of the gears 15 in 
mesh with the gears 74 thereof. In this way 
the drums 18 may be rotated until the de 
sired character appears at the opening 65 in 
strip 61. As this occurs the keys may be re 
leased, permitting their respective support 
ing members to move back against their stop 
screws 27, bringing their gears 15 respective 
ly into mesh again with gears 2. 
A diagram of the switching circuits of the 

cipher controller is shown in Fig. 4 in con 
nection with schematic circuits of a printing 
telegraph system. -- 
The distributor rings are shown developed 

for the sake of clarity. The five tongues of a 
transmitter are represented by 80, 81, 82,83 
and 84. Each tongue has marking and spac 
ing contacts 85 to 94 inclusive, the odd num 
bered contacts being the marking contacts. 

In the present embodiment of this inven 
tion, the cipher controller switches are inter 
connected in pairs, a single tongue switch be 
ing paired with a double tongue switch in 
each case; for example, 35 is paired with 36, 
37 with 38, etc. The various contacts of each 
group pair are connected as follows: 

Fixed contacts 46, 50 and 52 are connected 
together. Fixed contacts 47 and 51 are also 
connected to each other. The marking and 
spacing contacts of the transmitter are each 
connected to one of the tongues of a two 
tongue contact group. The tongues of the 
single tongue groups are each connected to 
a segment of the transmitting distributor 
ring. For example, marking contact 85 is 
connected to 48; spacing contact 86 to 49 and 
tongue 45 to the 5th pulse segment of the 
distributor. The same arrangement follows 
for the remainder of the circuits between the 
transmitter and the distributor segments. 
As brush 96 passes along ring 97 and the 

associated segmented ring, the pole changer 
100 will be operated whenever there is a 
closed circuit from the battery 99 through the 
transmitter contacts to their respective dis 
tributor segments. Each time 100 is ener 
gized, negative or marking battery will flow 
to the line. The pole changer is biased so that 
the tongue rests on its spacing contact when 
no current flows through its coils. 
At the receiving station the impulses re 

sulting from the position of the transmitter 
and cipher controller contacts will come in on solid ring 101 of the receiving distribu 
tor. As brush 102 which in synchronism 
with brush 96 passes along the segments to 

the tongues of polar relays 103, 104, 105, 
106, 107 will be positioned on their contacts 
according to the polarity of the incoming 
impulses. The tongues 108-112 of relays 
103-107 have contacts 114-123 inclusive, 
the odd numbered contacts being the mark 
ing contacts. Tongues 108-112 are each 
connected to one side of a selecting magnet 
of a receiving instrument which may be a 
telegraph printer, a receiving perforator or 
any other similar device. The selecting mag 
nets 124-128 have the other side of their 
coils connected to the negative pole of bat 
tery 129. The positive pole of battery 129 
is connected to all tongues 45 of the cipher 
controller at the receiving station. Other 
Wise the connections of the cipher controller 
are similar to those at the transmitting sta 
tion. 
Each time the brushes in the respective 

station have passed over the receiver and 
transmitter segments, escapement magnet 13 
receives an impulse from some local source 
which permits the escapement wheel 9 to ad 
vance one tooth, advancing at the same time 
all drums 18 and changing the setting of the 
cipher controller switches. There are a num 
ber of ways for producing a suitable timed 
local impulse. For example, the cipher con 
troller escapement might be operated from 
a segment in the local ring if used in con 
nection with one of the various well known 
multiplex printing telegraph systems. At 
the receiving station the magnet of the ci 
pher controller could be operated from the 
so-called 6th pulse or printing pulse, and at 
the sending end by the impulse used for 
stepping the transmitter along. 
R local distributor ring 220 connected to 

a grounded battery 221 is shown in Fig. 4. 
Associated therewith is a segment 222 and a 
brush 223. A circuit leads from segment 
222 through the coils of escapement magnet 
13 and thence to ground. Brush 223 in this 
case rotates in fixed relation to brush 102 and 
closes the circuit from battery 221 to the es 
capement magnet shortly after brush 102 
has passed over the five segments connected 
with the receiving polar relays. A similar 
arrangement which operates in the same 
manner is shown at the transmitting station. 
Local ring 224 connected to a grounded bat 
tery 225 has associated with it a brush 226 
and a segment 227. Brush 226 closes the cir 
cuit to magnet 13 immediately after the 
brush 96 passes over the five transmitting 
segments. 
As previously stated, each of the five pairs 

of reversing switches is operated by two of 
the ten gears 15 which are driven by a com 
mon pinion shaft 1. In the present arrange 
ment, the two gears controlling each rever 
sal differ by one tooth, the actual gear ratios 
being ninety-six and ninety-seven teeth for 
switches 35 and 36 respectively, ninety-eight 
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and ninety-nine for switches 37 and 38, one 
hundred and one hundred one for switches 
39 and 40, one hundred two and one hun 
dred three for switches 41 and 42, one hun 
dred four and one hundred five for switches 
43 and 44. Since they are all driven by a 
common pinion, it is evident that one gear 
of each pair will gain one tooth over the 
other for each revolution, so that the whole 
cycle for a pair is the product of their tooth 
numbers, these being in each case prime to 
one another. Since all five pairs of gears 
co-operate in ciphering each letter, the cycle 
for the cipher controller is the product of 
the prime factors to be found in the five 
single cycles. In the arrangement shown, 
the cycle has a length of 6,195,021,558,110, 
indicating that there are that many different 
relations of the ten gears, and their associat 
ed cams before repetition begins. 

For mechanical reasons, the greatest num 
ber of teeth per gear should not exceed the 
smallest number by more than fifteen or 
twenty, if all gears are of the same diameter 
and are driven from a common pinion shaft, 
but within this limitation and that of ob 
taining the largest number of prime factors, 
the widest variation in the number of teeth 
per gear is possible. In the arrangement dis 
closed herein, it is also evident that, without 
changing the mechanical construction, the 
electric wiring may be changed so that, for 
example, the ninety-six tooth gear may co 
operate with the ninety-nine, the one hun 
dred one, the one hundred three or the one 
hundred five forming a different pairing of 
the contact groups, the even numbered tooth 
gears to operate the other four reversal 
means. In each such case the two-gear 
cycles and the whole cycle will be different 
in reversing action and in length. 
The driving spring contained in drum 6 has 

its outer end secured to the inside of the drum 
and its inner end to a shaft 131. This shaft 
is supported by bearings 145 and 132. A 
motor 134 drives 131 through a worm on the 

5 

motor shaft (not shown) which engages gear 
135 fixed to shaft 136. This shaft in turn 
drives shaft 131 by means of worm 137 and 
a gear (not shown) which is secured to 131. 
Shaft 136 rotates in a single long bearing 138. 
which is part of supporting member 133. 
Shaft 131 has its middle portion threaded 
from 139 to 140. A gear 141 threaded inter 
nally to fit the threaded section of 131 meshes 
with a wider gear 143 on shaft 1. A groove 
144 in the shoulder 142 of gear 141 engages a 
at its lower end at 149. 

to the base in the rear of 149. A 

pin 147 in the upper end of a lever 148 pivoted 
A supporting mem 

ber 150 carrying a small shaft 151 is secured 
lass tube 

152 containing a small quantity of mercury 
and having two wires 161 and 162 sealed in 
one end is mounted in clips 153 which are in 

I turn secured to a block 154 mounted on one 
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end of shaft 151. A small disc 155 secured 
to the other end of this shaft has two small 
pins 156 and 157 on its periphery. The two 
pins engage two curved springs 158 and 159 
which tend to exert a downward pressure on 
them. As shaft 1 steps around while the 
cipher controller operates, pinion 143 turns 
pinion 141 about on the threaded shaft 131, 
causing gear 141 to move longitudinally on 
said E. in the direction of the motor. The 
upper part of lever 148 moves along with the 
gear until the lever presses against spring 
159 at 160 pressing the spring away from pin 
157. Spring 158 thereupon presses pin 156 
downward, rotating shaft 151 at the same 
time tilting the glass tube 152 so that the mer 
cury runs to the end of the tube in which the 
two wires 161 and 162 are sealed, forming 
a circuit between them. This closes the cir 
cuit to motor 134 which is normally not op 
erating. The motor drives shaft 131 through 
the trains of mechanism described above, 
winding the driving spring. Since the speed 
of shaft 131 is greater than that at which 
pinion 143 can rotate pinion 141, said pinion 
will move along shaft 131 longitudinally 
away from the motor, and as lever 148 reaches 
a vertical position springs 158 and 159 will 
reset so that they respectively press again on 
pins 156 and 157. As the lever moves further 
to the left and as the tension on the driving 
Spring increases, the lever will engage spring 
158 at 161, releasingpin 156, causing the glass 
tube to be tilted in the opposite direction, 
breaking the circuit between 161 and 162, stopping the motor. 
The operation of the cipher controller 

hereinbefore described is as follows: 
The first three tongues of the transmitter 

are shown (Fig. 4) positioned on their mark 
ing contacts and the fourth and fifth on the 
spacing contacts, which is the combination 
in the multiplex code for the letter U. The 
signal transmitted, however, will be governed 
by the setting of each pair of switches inter 
posed between each transmitter contact and a 
corresponding distributor segment. Tracing 
the circuits from the transmitter to the pole 
changer in order, we find the first transmitter 
contact 84 on its marking side 93 placing 
positive potential on tongue 48 of the cipher 
controller switch 36 associated therewith and 
fixed contact 50. Switch 35 has its tongue 45 
on contact 47 which breaks the circuit to the 
first distributor segment and consequently, as 
the brush passes over this segment, pole 
changer 100 will not operate and theim 
pulse transmitted will be a spacing impulse 
instead of the marking impulse which would 
ordinarily be sent out with the same trans 
mitter setting. The second tongue 83 is also 
on its marking contact 91 connecting battery 
through 48 to 51. The circuit to the second 
segment is open, however, because tongue 45 
of switch 37 is on its contact 46 and the im 
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pulse transmitted will be spacing. The third 
transmitter tongue 82 is on its marking con 
tact 89 and the circuit is completed through 
48 of switch 40, contact 51, contact 47 of 
switch 39, tongue 45, the third distributor 
segment, brush 96, ring 97, through pole 
changer 100 to battery 99, operating the pole 
changer and transmitting a marking im 
pulse. The fourth transmitter tongue is on 
its spacing contact 88 and a circuit is com 
pleted through tongue 49 of switch 42, con 
tact 47 of switch 41, the tongue 45 thereof, 
through the distributor segment, brush and 
ring through the pole changer to battery at 
99, transmitting a marking impulse. 
The fifth transmitter tongue 80 is on its 

spacing contact 86, connecting battery to 
tongue 49 of switch 44, but the circuit to 
the fifth distributor segment is open because 
the tongue 45 of switch 43 is on its contact 
46 and therefore a spacing impulse will be 
transmitted. The group of impulses for the 
letter U with the particular cipher controller 
contact setting just described will be trans 
mitted with the first, second and fifth im 
pulses spacing, and the fourth and third 
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marking, instead of with the first three in 
pulses marking and the fourth and fifth 
spacing, as this letter would be transmitted 
without the cipher controller. As brush 102 
passes over segments, the tongues of relays 
103-107 will be positioned according to the 
polarity of the received impulses, the tongues 
of relays 105 and 106 being on the right hand 
or marking contacts, and those of 103,104 
and 107 on their spacing contacts. The 
cipher controller switches at the receiving 
station have the same setting as those at the 
transmitting station, and the corresponding 
cipher controller switches at both terminals 
have the same numbers. Tongue 108 of re 
lay 103 rests on its spacing contact 114 and a 
circuit may be traced from the positive side 
of the battery 129 to tongue 45 of switch 35, 
contacts 47, 51, 49, 114, 108 to magnet 124 to 
the negative side of battery 129, operating the 
selecting magnet. Tongue 109 of relay 104 
is on its contact 116 and the following circuit 
is completed: from battery 129, tongue 45 of 
switch 37, contact 52 of switch 38, relay con 
tacts 116 and 109 through magnet 125 to bat 
tery 129, operating the selecting magnet. 
Tongue 110 of relay 105 is on marking con 
tact 119, operating the selector magnet 
through a circuit as follows: positive bat 
tery 129, tongue 45, switch 39, contacts 47, 
51,48, 110, 19, magnet 126 to negative side 
of battery 129. Though the fourth relay 106 
is to marking, magnet 127 will not be oper 
ated as the circuit is open at contact 46 in 
switch 4... The fifth relay 107 is on spacing 
and the magnet will not be operated as the 
circuit is open at contact 47 in switch 43. 

Since selector magnets 124,125 and 126 are 
operated and 127 and 128 are not operated, 

S. 

the letter Uwill be recorded by the receiver. 
After the selectors are operated, cipher con 
troller escapement magnets 13 at each station 
will receive an impulse from the local dis 
tributor ring which will cause the setting 
of the cipher controller switches to be 
changed so that the next character will be 
ciphered and deciphered by an entirely dif 
ferent arrangement of circuits. 
What is claimed is: 
1. In a ciphering system, the combination 

of a selecting device, a plurality of reversing 
means co-operating therewith, and means 
comprising cams and gears for variably oper 
ating said reversing means. 

2. In a ciphering system, the combination 
of a selecting device, a plurality of revers 
ing means co-operating therewith, and means 
comprising cans and gears for variably op 
erating said reversing means, the ratio of 
eachgear to the driving means therefor be 
ing different from the ratio of any other of 
said gears to its driving means. 

8. In a ciphering system, the combination 
of a selecting device having a plurality of se 
lecting elements, one for each unit of the code 
representing a character, reversing switches 
in circuit with each selecting element, and 
means comprising, cams and gears for vari ably operating said switches. 

4. In a ciphering system, the combination 
of a selecting device having a plurality of se 
lecting elements, one for each unit of the code 
representing a character, reversing switches 
in circuit with each selecting element, and 
means comprising cams and gears for vari 
ably operating said switches, driving means 
for said gears, the ratio of each gear to the 
driving means therefor being different from 
the ratio of any other of said gears to its driv 
ling means. 

5. In a ciphering system, the combination 
of reversing means comprising a plurality of 
reversing switches, a plurality of cams for 
operating said switches, gears for driving 
said cams, there being one gear for each cam, 
and driving means meshing with said gears, 
the relation between said gears and said driv 
ing means being such that no two of said 
gears have the same peripheral speed. 

6. In a ciphering system, the combination 
of reversing switches, a cam for operating 
each switch and having a distinctive cam sur 
face differing from all the other cams, a gear 
for rotating each cam, and a common driving 
gear meshing with said cam rotating gears, 
the ratio of each cam rotating gear to said 
driving gear being different from the ratios 
of the others. -1 

7. In a ciphering system, the combination 
of reversing switches, cams for operating 
said switches, a rotatable element and gears 
for rotating said cams, said gears bein 
driven from said rotatable element, sai 
gears being arranged in groups, each gear 
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having a different ratio, and the ratio of each 
group being different from that of the other 
groups. 

8. In a ciphering system, the combination 
of a plurality of reversing switches, and a 
gear driven cam for operating each of said 
switches, said gears being arranged in pairs 
having different ratios and each cam having 
an operating face different from the others. 

9. In a ciphering system, the combination 
of a plurality of reversing switches, and a 
gear driven cam for operating each of said switches, said gears being arranged in pairs 
having different ratios, the ratios being such 
that they contain relatively large prine num 
bers, and no two of the cams having like op 
erating faces. - 

10. In a ciphering system, the combination 
of a plurality of reversing switches, and a 
gear driven cam for operating each of said 
switches, said gears cooperating in groups, 
said groups cooperating with each other the 
ratios of the respective groups differing from 
each other and containing large prime num 
bers, and no two of said cams having like op 
erating faces. O 

11. A ciphering and deciphering device 
comprising a driven shaft, escapement means 
for gig the rotation of said shaft, gears having different ratios rotated by Said 
shaft, a cam controlled by each of said gears, 
and means operated by said cams for cipher 
ing and deciphering. 

12. A ciphering and deciphering device 
comprising a driven shaft, means for regul 
lating the rotation of said shaft, ge. driven 
by said shaft, the ratios of said gears and 
said driven shaft being different in each case, 
a cam member controlled by each of said 
gears, and means operated by said cans for 
ciphering and dipling 13. A ciphering and deciphering device 
comprising a driven shaft, means for regulat 
ing the rotation of said shaft, gears driven by 
said shaft, the ratio of said gears and said. 
driven shaft being different in each case, a 
variably notched member controlled by each 
of said gears, and means operated by said 
variably notched members for ciphering and deciphering. 

14. A ciphering and deciphering device 
comprising a driven shaft, means for regulat 
ing the rotation of said shaft, gears driven 
by said shaft, the ratio of said gears and said 
driven shaft being different in each case, a 
cam member controlled by each of said gears, 
and means comprising a plurality of contacts 
operated by said cams for ciphering and de ciphering. 

15. In an enciphering system, a trans 
mitter having a plurality of pairs of contacts, a ciphering device comprising a first and a 
second switch corresponding to each pair of 
contacts, said switches having tongues and 
fixed contacts and each switch being inde 
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pendently operable, circuits from each of 
said transmitter contacts to separate tongues 
of a first switch, circuits so connecting the 
fixed contacts of each first switch with the 
fixed contacts of its companion second switch 
that a circuit connection may be extended 
from either tongue of a first switch to either 
of the fixed contacts of the companion sec 
ond switch, and a circuit from the tongue of 
each second switch extending to the line. 

16. In an enciphering system, a trans 
mitter having a plurality of pairs of contacts, 
a ciphering device comprising a pair of re 
versing switches for each pair of contacts 
and means to control their setting, a line, and 
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circuits interconnecting the switches of each , 
pair, one of the switches of each pair to the 
line and the other switch of each pair to one 
of the pairs of contacts of the transmitter. 
1. In a deciphering system, a line, a plu 

rality of line relays operated by enciphered 
signals, each line relay having a tongue and 
front and back contacts, a ciphering device 
comprising a pair of co-operating reversing 
switches for each line relay and means to 
control setting of each switch, a receiving de 
vice and circuits connecting the fixed con 
tacts of the line relays to the movable con 
tacts of one switch of each pair, interconnect 
ing the fixed contacts of the switches of each pair, and connecting the receiving device to 
the tongues of the line relays and to the moy 
able contacts of the other switch of each pair. 

18. In a ciphering device wherein a plu 
rality of gears are driven from a common 
driving means, means for setting any one of 
said gears independently in relation to the 
others comprising means for disengaging the 
said one gear from said driving means and 
thereafter meshing the said one gear with a 
manually operated gear shaft. 

19. The method of positioning gears in 
relation to each other which comprises dis 
engaging one or more said gears from a driv 
ing gear and the bringing said disengaged 
gear or gears into mesh with idler gears and 
rotating said idler gears until the first men 
tioned gears are in the desired relative posi 
tion and then meshing said first mentioned 
gears again with said driving gears. 

in witness whereof, I hereunto subscribe 
my name this 12th day of August, 1930. 

PARKER, HTT. 
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