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1. 

The present invention relates to a device for 
producing current inpulse combinations, more 
particularly for producing enciphering current 
impulse combinations for use in enciphering sys 
tens for telegraphy or teletypewriters. 

It is well known that intelligence to be com 
municated by telegraphy may be kept secret, i. e. 
made unintelligible to unauthorized persons, by 
the employment of enciphering devices which at 
the emplacerinent of transmitter modify the cur 
rent inpuises corresponding to and transmitting 
the characters composing said intelligence and 
which at the enplacement of the receiver re 
produce by a reverse process the original current 
impulses, 
Such devices are of particular importance for 

teletypewriters which employ the standard five 
Step permutation, or Baudot code. In such a 
code each letter of the alphabet is characterized 
by a particular combination of five current in 
pulses, Which will hereinafter be referred to as 
letter inpuise combination. Each of the five cur 
rent Steps of Such a combination may alternal 
tively be a "marking' or a “spacing' step with 
a corresponding polarity or “sign' of (--) or (-). 
This "sign' of each current step may correspond 
e.g. in a Single current system to a current in 
pulse or a no-current impulse respectively, or in 
a double current transmission system to a posi 
tive or negative flow of the transmitting current. 
In the following description the term 'sign of 
a. Current Step' will be employed in this meaning. 

Enciphering devices of the kind to be deseribed 
are of equal importance for use with other tele 
typewriter Systems, e. g. “monogram printers,' 
which form the different, letters of the alphabet 
at the receiving end by printing in registration 
a variable inbei of individual characteristic 
sign elements, which are selected according to 
the particular letter to be reproduced from a 
inited nurniber of Such sign elements, e.g. four 
teen. For a systein employing fourteen charac 
teristic Sign elements, as that has been described 
in U. S. Patent 2,139,452 (Kreuzer) each letter 
is transmitted by a current impulse combination 
comprising fourteen current steps, where the 
Sign of each of the fourteen current steps is (--) 
or (-), i. e. a “marking' or a “spacing step, 
according to the characteristic sign elements 
Which compose that particular letter. 
In order to encipher current impulse combina 

tions produced by such ordinary teletypewriters 
or by Such nonogram printers the encipiering 
device produces a sequence of continuously was 
rying current inpuise combination referred to 
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hereinafter as enciphering impulse combinations, 
the number, length and sequence of which is 
equal to the employed impulse combination code. 
Letter impulse combination and enciphering in 
pulse combinations are noW COEabined to forma 
enciphered current impulse combinations. The 
sign of said enciphered impulse combinations is 
obtained by a process which may be considered 
as a multiplication of the signs of the COIre 
sponding current steps of letter and enciphering 
impulse combinations. Though this method of 
"multiplication of signs' is well known, it will 
be explained in short with the aid of Fig, 1, to 
make more clearly understandable the following 
description of the invention. The uppermost line 
of Fig. 1 shows a current impulse combination 
in the Well known 5-step code, e. g., for a letter 
“Y,' the current steps of which are designated 
as 1 to 5. The corresponding enciphering in 
pulse combination shown in the line below may 
correspond to the letter 'L' Marking elements 
are designated by the sign (--) and spacing ele 
ments as (--). The formation of the resulting 
enciphered current impulse COInbination is 
effected according to the following rule: 

* - = -- (minus multiplied by minus equal to 
plus) 
* -- = -- -- 

-- 
- -- 

The lowest line of Fig. 1 represents the result 
of Such a multiplication of signs of the both upper 
lines. The inpulse combination obtained in this 
way corresponds to the letter "O.' 

Fig. 2 represents by way of example an elec 
trical circuit which is able to effect such a 'multi 
plication of Signs.' . In the drawing fo represents 
a current Source, and 2 two make-and-break 
contacts. The movable member of such contact 
may a SSune aiternatively two positions making 
contact With either of two exterior contact nem 
bers and will be referred to hereinafter as alter 
nating contact, The alternating contact , e. g. 
the contacts of the transmitter relay of a tele 
typewriter may be actuated in correspondence 
With the current impulse combination of the 
letter "Y' shown in Fig. 1. The contact 2 which 
represents the enciphering contact is actuated 
according to the enciphering impulse combina 
tion "L.' For both contacts the position of 
making contact with the left exterior contact 
member is designated as (--) and the position 
of making contact with the right member as (-). 

5. The position of the contacts as actually shown 
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corresponds to the first or third impulse of the 
impulse combinations shown in Fig. 1. Accord 
ing to the position of both contacts no current 
(-) will flow through the resistance 3. A sin 
ple consideration will show that such a circuit is 
in fact able to effect a multiplication of Signs 
according to the above rule. With identical posi 
tion of both contacts, i. e. and 2 to the left 
(-----), or and 2 to the right (--), a. 
current flows through resistance 3 (--), With 
contacts in opposition, i. e. to the right and 
2 to the left (- - - -), or to the left and 

to the right (- - --), the circuit is open and no 
current fioWS through the resistance 3 (-). 

It is now the task of an enciphering device to 
produce an enciphering impulse combination for 

O 

any letter of the message to be transmitted and 
to actuate contact 2 accordingly. 
The sequence of enciphering in pulse combina 

tions produced by the enciphering device accord 
ing to a predetermined rule and actuating the 
enciphering contact may be considered as the 
“enciphering key' of such a device. The deci 
phering or “breaking the cipher' of such an en 
ciphered message by unauthorized persons will 
be the more difficult the less lawful the key, i. e. 
the more the different enciphering impulse corn 
binations of the key follow at randon. In the 
ideal case the sequence of varying enciphering 
combinations will be only subject to the laws of 
probability calculus. The mechanical production 
of consecutive enciphering impulse combinations 
will, however, unavoidably show a certain lawful 
relationship in the composition of such combi 
nations. The security against unauthorized de 
ciphering of messages will now be the higher, the 
less Such regularities are apparent and the more 
Such a key approaches an ideal random dis 
tribution. Furthermore a knowledge of the en 
eny of the enciphering device must always be 
assumed. It must therefore be possible to change 
the key, i.e. to vary the sequence of enciphering 
impulse combinations in an identical Way at the 
transmitter and the receiver enciphering device, 
In order to simplify its operation a device will 
permit a variability of the key of highest possible 
degree with a smallest possible amount of me 
chanical alteration of the device. Additionally 
the effected variation of the key must not be 
apparent and must not show any regularities. 
Enciphering devices that have become known till 
now effect the production of the sequence of en 
ciphering impulse combinations by the employ 
ment of means well knoWn in the art of teletype 
Writing. Thus key tapes are employed which 
contain a multitude of enciphering impulse coin 
bination impressed at random distribution, or 
can Wheels which act upon contacts which in 
turn actuate the enciphering contact of such an 
enciphering device. Whereas the employment of 
enciphering key tapes presents the inconven 
iency that the tape is not very resistant to the 
Wear and tear of continuous operation, the en 
ployment of cam wheels limits the attainable de 
gree of Secrecy. If the size of such wheels or the 
number of wheels employed is not to exceed cer 
tain reasonable limits set by considerations of 
construction and practical application the ideal 
of a random distribution of consecutive encipher 
ing impulse combinations is far from attainable. 

It is therefore an object of the present inven 
tion to provide an apparatus for producing en 
ciphering current impulses which will permit en 
ciphering of telegraphic messages with a high 
degree of secrecy. 
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4. 
It is another object of the invention to achieve 

an increased degree of Secrecy of enciphered 
messages, by providing means for the variation 
of the enciphering key, effecting a maximum 
variation of the key with a minimum of altera 
tion of the enciphering device. 

It is furthermore an object of the invention to 
provide an electrical circuit permitting the pro 
duction of a sequence of enciphering impulse 
combinations with a high degree of variability. 

It is furthermore an object of the invention to 
provide an electrical circuit where a minimum of 
elements may influence a maximum number of 
other elements. 
One feature of the present invention resides in 

the employment of an electrical circuit, which 
possesses a certain number of electrical outputS, 
an equal number of alternating contacts, each 
related to One of said outputs, an equal or larger 
number of Commutator Switches, the outputs of 
each Which are connected to one of Said contacts, 
and which switches are connected in series to 
form at least one cascade, and a current source, 
which supplies current to a deliberately chosen 
point of each of said cascades formed by said 
commutator switches. 
A device according to this invention can ad 

vantageously be employed alternatively in co 
operation with teletypewriters employing differ 
ent current steps codes, e. g. five step code and 
fourteen step code where the available number of 
commutator contacts may be utilised in any case 
if not totally but to an extent Superior to that 
of other known constructions. 
The invention is, however, by no means re 

stricted to the production of enciphering impulse 
combinations or to cooperation with teletypewrit 
ers, as the device may also advantageously be en 
ployed in any case where the production of a se 
quence of current impulse combinations with 
ideal or approximately ideal random distribution 
is of importance. In the following description of 
a device according to the invention, however, 
reference will be made to its application for en 
ciphering purposes, as this represents one of the 
most important fields of application. 
The above noted objects and other features and 

objects Will be brought out in the course of the 
following detailed description with reference to 
the accompanying drawings, wherein: 

Figs. 1 and 2 serve to explain the principles of 
forming enciphered current step combinations 
employing the method of "multiplication of 
signs.' 

Fig. 3 by Way of example shows an embodiment 
of the invention in schematic representation, 
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FigS. 4 and 6 show details of the circuits en 
ployed, and 

Fig. 5 structural details of another embodi 
nent of the invention. 

Fig. 3 Schematically shows an embodiment of 
the invention. Where 2 represents a teletype 
Writer, the transmitting contacts 2 of which 
establish contact with either the point 22 or 
23 according to the desired sign of the current 
Steps of the letter impulse combinations to be 
transmitted. The exterior contact members 22 
and 23 are connected to exterior members of 
the enciphering contact 24 of the enciphering 
device 25, thus effecting a “multiplication of 
Signs' according to the principle explained with 
reference to Fig. 2. By way of such a “multi 
plication of signs' the letter impulse combina 
tions produced by the teletypewriter 2G are trans 
formed into the enciphered impulse combina 
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tions by the enciphering contact. 24. The en 
ciphered impulse combinations are now trans 
mitted over line 26 to the emplacement of the 
receiver where another enciphering device 27 and 
a teletypewriter 28 are located. After decipher. 
ing the received enciphered inpulse combina 
tions by the enciphering device 27 the receiving 
teletypewriter 28 will reproduce the original mes 
sage in clear language. 
In the case shown the enciphering device 25 

will serve for enciphering and the enciphering 
device. 27 for deciphering. If a message is to 
be transmitted in the reverse direction both de 
vices operate in the opposite way. This switch 
ing over of enciphering devices is possible with 
out further difficulty as the method of operation 
is the same for enciphering and for deciphering. 
In the following description therefore only the 
device 25 enployed for enciphering will be de 
scribed. 
The enciphering device 25 coin prises an en 

ciphering relay 4 with the enciphering contact 
24, a distributor 3, fourteen commutator 
switches 9-92 arranged in cascade, fourteen 
alternating contacts 44-5, two sets of each four 
teen can wheels 58- and 93 for actuating the 
commutator switches and alternating contacts 
and the drive mechanism for distributor and cam 
wheels. 
The contact arm 32 of the enciphering dis 

tributor 3 is rotated by a motor 33 synchro 
nously with the transmitting distributor inside 
the teletypewriter 29. The distributor 3 is fit 
ted with two segmented rings 34 and 35, which 
as shown by Way of example in the embodiment 
are divided into five and fourteen segments, re 
spectively, in order to permit the employment 
of the device alternatively with teletypewriters 
using a five-step or a fourteen-step code. The 
contact arm 36 of the enciphering distributor 3 
Inay now alternatively slip on the fourteen-seg 
ment ring 34 by means of a brush 3 or on the 
five-segment ring 35 by means of brush 38. The 
brushes then connect either the segments of ring 
34 or of ring 35, respectively, to a contact ring 
39. The contact ring 39 is connected to one 
terminal of the Winding of the enciphering relay 
4, whereas the other terminal is connected to 
the positive terminal of a current Source A. Ad 
ditional segments 42 and 43 of the segmented 
rings 34 and 35 may e. g. serve to keep up Syn 
chronism between transmitter and receiver by 
the employment of additional means well known 
in the art. As such means do not form part of 
the present invention they are not shown in the 
drawing for the sake of clearness. 
wa, during which the brushes slide over this addi 
tional segment may be used to prepare, e. g. by 
changing the position of alternating contacts and 
commutator switches, the enciphering impulse 
combination which is to be foiled in the Sic 
ceeding interval. 
The individual segments of the fourteen-seg 

ment ring 35 are each connected to the center 
member of One of a series of fourteen alternati 
ing contacts 44-57 which are each actuated by 
an appertaining can wheel 53-. In the en 
bodiment shown the segments I, IV, VII, X and 
XIII of the fourteen-segment, ring 34 are coin 
nected at the same time to segments I, II, III, 
IV, and W of the five-segment ring, respectively. 
The two exterior members of each alternating 
contact are connected to a current source 4 
through a cascade arrangement of commutator 

The inter 
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6 
switches 79-92, which is to be explained in de 
tail below. 
Such cam wheels 58-7 and 93 or similar de 

ViceS which serve to actuate alternating contacts 
and commutator switches are well known in the 
art and a construction particularly useful in such 
eciphering device has been described in the co 
pending application of Edgar Gretener, Serial 
No. 186,998, filed September 27, 1950. The se 
quence of cans and dwells on such a disc, or 
the Sequence of active and non-active members 
On similar devices, may be set by hand thereby 
changing the program according to which the 
conjugate contact of switch is actuated in an 
arbitrary manner. 
The can wheels 58-7 and 93 are rotated by 

motor 33 through a step-by-step gear 75. As the 
pinion of this gear only has one driving pin, the 
cam wheel actuating contact 57 is rotated by 
One Single Step for every full rotation of the con 
tact arm 32, viz. after the formation of a corn 
plete current impulse combination. The width 
of Such steps preferably corresponds to the pitch 
of the cans on the cam wheel. The other can 
Wheels -58 are actuated by the motor 33 
through additional intermediate gears 6. In the 
drawing for the sake of clearness part of the 
alternating contacts, commutator switches and 
Corresponding cam wheels and gears are not, 
shown as that is indicated by dotted lines it and 
78 and the gears are shown as toothed wheels. 
Preferably, however, step-by-step gears are en 
ployed, which during the intervais between the 
Current inpulse cornbinations rotate the can 
wheels only by full amounts of the pitch of the 
cans or multiples thereof. By an appropriate 
Choice of the ratios of the different gears and of 
the number of cams on each wheel it may be 
achieved that the enciphering device reaches the 
initial relative position of all contacts and cam 
wheels only after running through all possible 
positions of the fourteen cam wheels. This means 
that the length of the “enciphering key' is made 
as long as possible. 
In order to vary the "key' itself, the position of 

each individual cam wheel in relation to the 
others can be varied by hand e. g. by the aid of 
friction clutches between the cam wheels and the 
appertaining gear, thus presenting another possi 
bility of varying at will the enciphering key. 

If the exterior terminals of the fourteen alter 
nating contacts 44-57 were connected directly to 
the current source A? the polarity of each of the 
fourteen Segment of the enciphering distributor 
3f required in a fourteen-step code systern, would 
depend only upon the position of one single atter 
nating contact, i. e. one single cam wheel, thus 
permitting only a very poor approximation to the 
ideal state of random distribution of enciphering 
Code combinations. 
To compensate for this inconvenience, the ex 

terior terminals of the fourteen alternating con 
tacts are not directly connected to the current 
Source 40. Fourteen commutator switches 3-2 
are arranged in Series to form an electrical cas. 
cade. Each commutator switch consists of two 
alternating contacts as may be seen from the Wii 
ing diagram of Switches 79 and 80. The centre 
contact members are mechanically connected so 
as to assume corresponding position. Consequent 
ly a commutator switch corresponds to a two 
poled double-throw switch. The centre contact 
nenbers are electrically connected to the two 
output terminals of the commutator switch where 
as the four exterior contact members are con 



2,629,012 
7 

nected to the two input terminals of the switch 
in such a way, that in the one position of the 
centre contact members, e. g. that shown by 
switch. 9 of the drawing, the upper output ter 
minal is connected to the lower input terminal 
and vice versa, whereas in the other position, e. g. 
that shown by Switch 80, the upper output termi 
nal is connected to the upper input terminal and 
vice versa. Only the commutator switches 9 and 
8 have been shown in their electric details. Where 
as for the other commutators a Symbolic repre 
sentation has been chosen which is to indicate 
that the output terminals are connected to the in 
put terminals either directly or croSSWise. The 
switches are now connected in Series by connect 
ing the output terminal of the foregoing Switch, 
e.g. 9 to the input of the following SWitch, e. g. 
8. In such a way a 'cascade' of commutator 
Switches is formed, which means that the effect 
of the succeeding Switches is superposed. 
The exterior contact members of each of the 

fourteen alternating contacts are connected par 
allel to the output terminals of each commutator 
switch. Consequently each , alternating contact 
is connected to the current Source 4 through a 
varying number of coininutator SWitches. Thus 
e. g. contact 44 is connected to the Source 
through commutator 79, contact 45 through comi 
mutators 9 and 80, contact 6 through commuta 
tOS 9, 8 and 8, and so on. Y 
The commutator Switches 9-92 are actuated 

by fourteen additional cam wheels which are like 
Wise rotated in steps by means of gears 6 by 
notor 33. In order to obtain a most close ap 
preach to an ideal random distribution of en 
ciphering code combinations the above mentioned 
requirement must be equally met with by the con 
Struction of gears and can Wheels. 
The enciphering device now works as follows: 

A letter may be transmitted by the teletypewriter 
2, which may e. g. work according to the start 
stop principle. The starting impulse of the tele 
typewriter starts, by means well known in the art 
and therefore not ShoWin in the dra Wing, notor 33 
of the enciphering device. The Contact airn 32 4 

O 

15 

20 

30 

40 

is set to rotate and successively connects the en 
ciphering relay 40 to the segments of the en 
ciphering distributor in the rhythm of the letter 
inpulse combinations formed by the teletype 
Writer. As the other end of the relay winding is 50 
connected to the positive terminal. Of the source 
4 the airinature will attract if the individual seg 
inent Shows a positive polarity (--) or will fall off, 
if the segment shows negative polarity (-). 

In the shown position of commutator Switch 55 
9 the right exterior contact member of the alter 
nating contact 44 is connected to the negative, 
the left terminal to the positive terminal of the 
Source A. As the centre member of contact 44 
engages the left exterior contact member, the 60 
Segment I of the enciphering distributor is elect 
trically connected to the positive terminal of 
the Source and aSSunes a polarity (--). For the 
segment II the following circuit may be traced: 
Center member 45, right exterior member 45 65 
upper output and input commutator 80-upper 
output commutator 9-lower input commuta 
tor 9-(-) negative terminal current source 4, 
viz, likewise a polarity (--). The polarity of seg 
ment III depends upon the position of alternati. 
ing contact 46 and upon the commutator Switches 
8, 80, 79, segment IV of alternating contact 67 
and commutator switches 82, 8, 89, 9 and so 
forth. 

If the contact arm has successively moved over 

70 

tial criterion.' 

8 
all fourteen segments, it is again put to rest 
after reaching the segment 42. The actuation 
of the enciphering contact 24 according to the 
polarity of segments produces a "multiplication 
of signs' of the signs of the letter impulse Con 
bination formed by the teletypewriter and of the 
enciphering inpulse combinations of the en 
ciphering device. After the brush has again 
arrived on the segment 42 the can wheel ap 
pertaining to alternating contact 5 is rotated by 
the Step-by-step gear 75 by at least one step 
corresponding to the pitch of cams on that wheel. 
Depending upon the relative position in that 
In Onent of the other gears 6 several others of 
the cam wheels may also be transported by full 
steps of can pitch. The enciphering device is 
then ready and prepared for the forning of the 
following enciphering impulse combination. If 
the following letter is transmitted by the tele 
typewriter the entire cycle of operation is re 
peated. Due to the rotation of one or more 
can Wheels which may have taken place in the 
interval between the forming of both enciphering 
combinations, the relative position of can wheels 
and Correspondingly of alternating contacts and 
SWitches has changed and the polarity of the four 
teen segments is completely different. The letter 
impulse combination is multiplied with an en 
tirely different enciphering impulse combination. 
If the enciphering device is employed in coopera 
tion with a five-step code the position of the en 
ciphering contact depends upon the polarity of 
the five segments of ring 35 which are scanned 
by brush, 38 in Synchronisin. With the five cur 
rent Steps formed by the teletypeWriter. 
The enciphering device at the emplacement of 

the receiver is working in exactly the same way. 
The enciphering relay 93 is connected in such a 
way that the “multiplication of signs’ of the 
received enciphered impulse combinations over 
line 26 by a relay 94 with the enciphering current 
impulse combinations formed by the device 27, 
produces the Original signal current impulse com 
binations transmitted by the teletypewriter 20. 
Consequently the message received by teletype 
Writer 28 is composed of clear language letter 
Combinations. 
The arrangement of commutator switches in 

cascade as shown in the embodiment of Fig. 2 
'offers the following advantages: fourteen com 
mutator SWitches are connected to form an elec 
tric cascade to which current is supplied by source 
f. The alternating contacts are each electrical 

ly connected to the output of one of the com 
mutator Switches within the cascade. 
The polarity of every individual segment ob 

tained as a result of the position of the apper 
taining contacts may be spoken of as “final 
criterion' which determines the sign of the ap 
pertaining current step, whereas the varying po 
sition of the individual alternating contacts and 
Commutator Switches may be spoken of as “par 

The total number of “final cri 
teria' in an enciphering device employing “mul 
tiplication of Signs' must be equal to the total 
number of current steps necessary for the trans 
mission of every character, whereas the num 
ber of "partial criteria' responsible for every in 
dividual "final criterion' should be made as large 
aS possible With the object of increasing the diffi 
culties for unauthorized deciphering. 

75 

The embodiment shown possesses twice four 
teen "partial criteria,' viz. fourteen commuta 
tor Switches and fourteen alternating contacts, 
or in a more general case n--) partial criteria, by 
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the employment of , alternating contacts and 
commutator switches. Every contact or switch 
is actuated Separately by a conjugate can Wheel. 
Every 'final criterion,' viz. the polarity of the 
fourteen segments depends upon a consideraie 
number of partial criteria due to the effect of the 
electrical cascade. In the enbodiment shown it 
depends in the average upon 7,5--1-8.5 partial 
criteria. If now the position of one single can 
wheel actuating a commutator Switch is altered 
leaving unchanged the position of all other cana 
wheels, the distribution of enciphering combina 
tions is varied to a very great extent, as this one 
commutator switch determines the polarity of in 
the average a very great nuiber of Segiments. 
If in contrast to this for every segment only one 
commutator Switch would have been employed 
in Series to one alternating contact and directly 
connecting Said contact to the terrainas of the 
current source only two partial criteria Shotlid 
determine every finai criterion. 
As has already been mentioned a further ad 

Wantage resides in the possibility of using the 
device alternatively for teletypewriters of differ 
ent combination code Systems. With a different 
number of current steps, where still in any case a, 
very large number of partial criteria, is effective 
for each of the final criteria, which correspond 
in number to the number of separate current 
Steps of the employed code system. If e. g. the 
enciphering device is to operate with a fourteen 
Step Code as Well as with a five-step code, the 
encighering device must be capable of pro 
ducing fourteen final criteria. The employed 
number of twenty-eight partial criteria, may to 
a very great extent be all utilized for the five-step 
code. Though in this case only five of the four 
teen final criteria, are exploited, the five final 
criteria, depend upon the position of five alter 
nating contacts and of fourteen commutator 
switches, i. e. in the average on 8+1=9 partial 
criteria, whereas for a simple circuit employing 
one alternating contact and One commutator 
switch in series only two partial criteria would 
be effective for every final criterion. 

Fig. 4 shows as another embodiment of inveni. 
tion a ring shaped arrangement of the commu 
tator switches forming a cascade. For simplicity 
of illustration identical numerals have been em 
ployed for items identical in Figs. 2 and 3. The 
commutator switches forming the ring are con 
nected through separating contacts 94, which 
permit to cut the ring at any desired point be 
tween two switches, e. g. as shown between 
switches 89 and 90. The point of separation may 
change its place during operation of the device, 
e.g. after producing each enciphering current 
impulse combination. The separation is effected 
according to the embodiment shown by an insu 
lating plate urged in between the separation con 
tact at the desired point. The final criteria are 
received as in the embodiment of Fig. 3 through 
the intermediary of alternating contacts 4-5 
at the segments I to XIV of the distributor, as 
indicated in Fig. 4: The cam wheels actuating 
the contacts and switches are not shown for the 
sake of clearness of explanation as the feature 
of invention resides only in the electrical arrange 
ment of contacts and switches. The current Inay 
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be supplied to the ring cascade at any point 95 70 
e.g. to the input of switch 83. In the position 
of the separation plate shown in Fig. 4 two cas 
cades of commutator switches are formed one 
consisting of switches 82, 8,80, 79,92, 9 and 90 
and a second one consisting of switches 83, 84, 75 

O 
85, 86, 8, 88 and 89. The polarity of e. g. seg 
ment V of the distributor depends upon the po 
sitions of switches 83, 84, 85, 86, 87, 88 and/con 
tact 53. If the separating plate 94 is rotated in 
the sense of clock by one step, now separating 
the ring between switches 8 and 88, the polarity 
of the same segment W will depend upon switches 
89, 90, 9t, 92, 79, 80, 8, 82 and, of course as 
before, of contact 53. It is easily understood that 
such a minor change, which is easy to be effected 
at the two enciphering devices of transmitter 
and receiver, will vary the enciphering key to a 
very great extent. 

Figs. 5a and 6 by Ways of example schematic 
cally show in side view and section how Such sep 
arating contacts may be constructed. The en 
bodinient Somewhat resembles to the Construction 
Of Selection Switches Well known in the art of 
automatic telephony. Four flat contact Springs 
96, 97, 98 and 99 composing one separation con 
tact are mounted on insulating rings foo. The 
interior ends Of of the flat spring support the 
real contacts 92, whereas the exterior ends 03 
form ears for Soldering the connection wires. 
The connections between such terminals neces 
sary for the formation of ring shaped cascade 
are schematically indicated in Fig. 5. The shaft 
84 supports two insulation plates OG on a bush 

ing 5 which according to the dra Wing are urged 
between the separation contact pairs 96-87 and 
89-99, 

Fig. 6 schematically shows another embodi 
rent permitting to form tWO cascades of commu 
tator Switches, where the switches may volun 
tarily be attributed to one or the other of two 
cascades in any desired sequence. For this pur 
pose the entrance terminals input of the seven 
commutators 21-127 are connected to a double 
poled socket -3-37. The output terminals of 
the commutator switches which are at the same 
tine parallel to the exterior contact springs of 
the appertaining alternating contacts f4-47 
are CCnnected to the double poled plugs 5-57. 
The current source 4 is fitted with two double 
poled sockets (58 and 59. By deliberately plug 
ging any one of plugs 31-37 into one of sockets 
i5-15 or into sockets 58-59 of the source 
any desired sequence of switches within the two 
cascades may be obtained. The sockets of the 
switchforning the end of each cascade stay open. 
According to the connections shown two cas 

cades are formed as follows: 

1. Cascade: 
Sockets 158 plug 133- switch 23 
Sockets. 53 plug 35-switch 125 
Sogkets 155-plug 137-switch 127-socket 157 open 

2. Cascade: 
Sockets 159- plug 136-switch 126 
Sockets 156-plug 131-switch-121. 
Sockets 15 plug 34-switch 124 
Sockets 154 plug 132-switch 122-socket 152 open 
The first cascade consequently comprises three 

switches 23-f25-27 where switch 23 lies 
nearest to the current source 27, whereas the 
Second cascade is formed by four switches 
28-12?-124 it 22, where the current is sup 
plied to switch 26. 

For simplicity of illustration the segment of the 
enciphering distributor have been omitted in Figs. 
5a and 5b. 
The possibilities of this embodiment serving 

Cnly for illustration are, however, not limited to 
two cascades. It is evident that by employing 
the principles of the present invention in princi 
ple and infinite variety of combination of mem 
bers providing “partial criteria' be achieved. 
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1. In an electrical circuit including an enciph 
ering distributor with a number n of segments 
connected to a coding device; the combination of 
a source of direct current, leads connected to the 
opposite terminals of said Source, a number n of 
polarity reversing commutator Switches in Series 
in said leads, and a number n of polarity alter 
ing switches connected to said leads, each po 
larity altering Switch being separated from an 
adjacent polarity altering Switch by a polarity 
reversing Switch, the fixed contacts of each po 
larity altering switch being connected to the re 
Spective leads and the movable contacts being 
connected to the respective Segments of the en 
ciphering distributor. 

2. In an electrical circuit including an en 
ciphering distributor with a number n of seg 
ments connected to a coding device; the combi 
nation of a Source of direct current, a number n. 
of polarity reversing commutator switches in 
Series, the input terminals of the first polarity 
reversing SWitch of Said Series being connected 
to the opposite terminal of said source, and the 
input terminals of the other polarity reversing 
SWitches each being connected to the output ter 
minals of the preceding polarity reversing switch 
of Said Series, and a number n of polarity alter. 
ing Switches connected to said polarity reversing 
Switches, each polarity altering switch being sep 
arated from an adjacent polarity altering switch 
by a polarity reversing Switch, the fixed contacts 
of each polarity altering Switch being connected 
to the output terminals of one of said polarity 
reversing Switches and the movable contacts be 
ing connected to the respective segments of the 
enciphering distributor. 

3. In an electrical circuit including an en 
ciphering distributor with a number n of seg 
ments connected to a coding device; the combi 
nation of a Source of direct current, a number n. 
of polarity reversing commutator switches in 
series, the input terminals of the first polarity 
reversing switch of Said Series being connected 
to the opposite terminal of said source, and the 
input terminals of the other polarity reversing 
SWitches each being connected to the output ter 
minals of the preceding polarity reversing switch 
of Said Series, and a number n of polarity alter 
ing Switches connected to said polarity reversing 
Switches, each polarity altering switch being sep 
arated from an adjacent polarity altering switch 
by a polarity reversing switch, the fixed contacts 
of each polarity altering switch being connected 
to the output terminals of one of said polarity 
reversing Switches and the movable contacts 
being connected to the respective segments of the 
enciphering distributor, and a multitude of 
means actuating separately and according to a 
preset program said polarity reversing switches 
and said polarity altering Switches. 

4. In an electrical circuit as set forth in claim 
3, Said actuating means being selectively rotat 
able With Said distributor. 

5. In an electrical circuit as set forth in claim 
3, Said distributor being rotatable through one 
turn for each group of n current impulses. 

6. In an electrical circuit including an en 
ciphering distributor with a number n of seg 
ments connected to a coding device; the combi 
nation of a Source of direct current, a number n. 
Of polarity reversing commutator Switches con 
nected in Series to form at least two groups, the 
input terminals of the first polarity reversing 
Switch of each of said groups being connected to 
the opposite terminals of said source and the 
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12 
input terminals of the other polarity reversing 
Switches of each group being connected to the 
Output terminals of the preceding polarity re 
Versing Switch of Said group, and a number n of 
polarity altering Switches connected to said po 
larity reversing Switches, each polarity altering 
Switch being separated from an adjacent polarity 
altering Switch by a polarity reversing switch, the 
fixed contacts of each polarity altering switch 
being connected to the output terminals of one 
of Said polarity reversing switches and the mov 
able contacts being connected to the respective 
Segments of the enciphering distributor. 

7. In an electrical circuit, the invention as set 
forth in claim. 6, in combination with electrical 
coupling means at each side of each polarity re 
versing commutator Switch and manually oper 
able to determine the number of polarity re 
versing commutator switches in each of said 
grOu)S. 

8. In an electrical circuit, the invention as re 
cited in claim. 6, wherein said electrical coupling 
Imeans are Switches for connecting all of said 
polarity reversing commutator switches in a ring 
arrangement, and an operator is manually ad 
justable to open a desired one of said coupling 
means SWitches. 

9. In an electrical circuit, the invention as re 
cited in claim 6, wherein said coupling means 
comprise detachable pin and socket connectors, 
whereby both the number and the relative ar 
rangement of the individual polarity reversing 
commutator Switches in each group may be 
varied at Will. 

10. In an electrical circuit including an en 
ciphering distributor with a number n of seg 
ments connected to a coding device; the com 
bination of a Source of direct current, a number 
7 of polarity reversing commutator switches 
connected in series to form a closed ring, the in 
put terminals of each of said polarity reversing 
Switches being connected to the output termi 
nals of the preceding polarity reversing switch, 
electrical connecting means between said input 
terminals and output terminals and selectively 
operable to interrupt said closed ring between 
any two of said polarity reversing switches, the 
input terminals of one of said polarity reversing 
Switches being connected to the opposite termi 
nals of Said source, and a number n of polarity 
altering switches connected to said polarity re 
versing Switches, each polarity altering switch 
being separated from an adjacent polarity alter 
ing Switch by a polarity reversing switch, the 
fixed contacts of each polarity altering switch 
being connected to the output terminals of one 
of Said polarity reversing switches and the mov. 
able contacts being connected to the respective 
segments of the enciphering distributor. 

11. In an electrical circuit for producing a 
train of electrical impulses of varying polarity 
including a distributor with a number n of seg 
ments and a brush rotatable over said segments, 
the combination of a source of direct current; 
leads connected to the opposite terminals of said 
Source, a number n of polarity reversing com 
mutator switches in series in said leads, and a 
number 12 of polarity altering switches connected 
to said leads, each polarity altering switch being 
separated from an adjacent polarity altering 
Switch by a polarity reversing switch, the fixed 
contacts of each polarity altering switch being 
connected to the respective leads and the mov 
able contacts being connected to the respective 
segments of the distributor, said train of elec 
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trical impulses appearing at the brush terminal 
of said distributor. 

12. In an electrical circuit for producing at a 
plurality of terminals trains of current impulses 
with irregular sequence of the polarity of the 
succeeding impulses, said sequences being differ 
ent for each of said terminals; the combination 
of a source of direct current, leads connected to 
the opposite terminals of said source, a plurality 
of polarity reversing commutator switches in 
series in said leads, the input of the first Switch 
of said series being connected to the opposite 
terminals of said source, and the input of each 
of the other switches of said Series being Con 
nected to the output of its preceding switch, and 
each individual terminal of said plurality being 
connected to one of said leads between adjacent 
polarity reversing switches and being separated 
from other terminals connected to the same lead 
by a polarity reversing Switch. 

13. The combination as set forth in claim 3, 
wherein said plurality of terminals are grouped 
in pairs, the terminals forming a pair being con 
nected each to said leads between two adjacent 
polarity reversing switches, each of said pairs 
being separated from an adjacent pair by a po 
larity reversing switch. 

14. In an electrical circuit for producing at a 
plurality of terminals trains of current impulses 

O 

20 

25 

14 
with irregular sequence of the polarity of the 
succeeding impulses, said sequences being dif 
ferent for each of said terminals; the combina 
tion of a source of direct current, leads Con 
nected to the opposite terminals of said source, a 
plurality of polarity reversing commutator 
switches in series in said leads, the input of the 
first switch of said series being connected to the 
opposite terminals of Said source, and the input 
of each of the other switches of Said series being 
connected to the output of its preceding switch, 
and a plurality of polarity altering Switches, each 
individual terminal of the respective polarity 
altering Switches being connected to said leads 
between adjacent polarity reversing commutator 
switches. 

KURTEHRAT. 
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