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It is well known that a text to be enciphered, which 
consists of a series of characters, telegraphic signals, 
teleprinter marks, coded language or coded picture con 
tents, can always be considered as a series of ?gures to 
be enciphered. It has also been known for a long time 
to encipher such texts by using methods which consist 
in adding to the text in clear a substantially random series 
of such signals or marks which, as aforementioned, can 
be considered as ?gures. It has also been proposed to 
represent such a series of ?gures in dual ?gures in order 
to add it to the dually coded text in clear. A secret text 
so produced may then be deciphered by subtracting the 
series of ?gures employed. 

In most practical cases it is now desirable to use as 
an enciphering text a series of ?gures which can be re 
produced at any time without its having tobe recorded on 
a perforated tape or the like. It is then no longer neces 
sary to forward any secret material to the receiving end, 
whereas previously the enciphering text had to be sent, for 
example, on a perforated tape to the information receiver. 
But reproducible enciphering cannot obviously lbe wholly 
random; it has to be built up according to predetermined 
rules. But in view of enciphering safety, a reproducible 
enciphering text can be just as good as a wholly random 
one when the generation process of the pulse series used 
as an enciphering text is of such a type that it allows for 
no recognition of generation rules, for example initial 
setting of the generating apparatus. . 
An object of the invention is to provide an arrange 

ment for generating a series of n-position, binary en 
ciphering ?gures for enciphering signals which appear 
in binary form. 
A tfurthervobject of the invention is to apply such an 

arrangement to encipher teleprinter signals or quantized, 
binary-coded audio signals while using the normal trans 
mission equipment, which means maintaining the band 
width of the signal 'even for the enciphered signal. 
A vfurther object of the invention is to provide such an 

enciphering arrangement which is as safe as possible 
against any unauthorized deciphering even when the ap 
paratus itself or at least its design is known by an un 
authorized person. Under such conditions a sufficient 
safety will only be ensured if, in the ?rst place, encipher 
ing is not stable but varies continuously and, in the sec 
ond place, if the enciphering period which in all cases 
is present lasts so long that practically it can not be 
recognized. 
A still further object of the invention is to provide a 

ciphering machine which allows for a very great number 
of possible enciphering settings (of the order of magnitude 
of about 101°). 

According to the enciphering method of the invention 
foreign binary elements (so-called enciphering elements) 
are added to the information elements existing in binary 
form and are subtracted when deciphering. 

For speech enciphering for which the arrangement ac 
cording to the invention‘ is preferably used. it is thus 
necessary in ?rst place to provide an additional device 
which converts the speech currents of a telephone channel 
into a binary form, the bandwidth of the so coded speech 
being not greater than that of a telephone channel, that 
is, about 3 kcs. As known, the human voice has so great 
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about 600 cs. syllable intelligibility is still sufficient while 
the voice character is maintained. In order to accurately 
transmit information contained in a 600 cs. wide band it 
is su?icient to sample the signal amplitude 1200‘ times a 
second and to transmit these 1200 amplitude samples per 
second. The amplitudes of said samples will be suf? 
ciently correct if they are transmitted by thirty-two dif 
ferent amplitude levels, so that each amplitude sample can 
be represented as a ?ve-position binary number. There 
by a signal of 5.1200=6000 bits/sec. is obtained, allow 
ing for transmission in a 3 kcs. wide frequency band, as 
requested above. 
The aforementioned coding process of an audio band 

does not constitute the object of the invention but serves 
only to explain the possibility of translating audio informa 
tion transmitted in a 3 kcs. wide telephone band into 
the form of a binary code whose transmission requires 
the same bandwidth. It will be appreciated that there are 
also many other speech coding possibilities. 

According to the invention the arrangement for generat 
ing a series of n-position, binary enciphering numbers 
comprises m counters having different aliquant period 
lengths, an n-position enciphering store and a switching 
device for connecting the m counter outputs to the n en 
cipheringlstore inputs via gate circuits. 

According to another embodiment of the invention there 
is provided an arrangement for enciphering binary signals 
which comprises'an adding device for n-position binary 
numbers, said device delivering the enciphered signals and 
being supplied on the one hand with signals in groups 
of n binary steps which appear as n-position binary num 
bers and on the other hand with the n-position encipher 
ing numbers obtained from the enciphering store. Means 
are provided to cause the enciphering generator to produce 
a new n-position enciphering number after each nth signal 
step and to feed it to the enciphering store. As aforemen 
tioned, the enciphering generator comprises m- counters, 
_e.g. ring counters, having different, aliquant period lengths 
which after each nth signal step are simultaneously 
switched ‘on one step further and whose outputs are cou 
pled to respective n-poled switches via gates, the n poles 
of each switch being coupled to the n input terminals of 
the enciphering store. , V 

The enciphering storeitself can be constructed as an n 
stage ring counter, the input terminals of the n stages of 
the ring counter forming the n input terminals of the en 
ciphering store and the output terminals of the n, stages 
of the ring counter forming the n output terminals of said 
store. Preferably the adding device comprises n binary 
adding stages without any carry over, so that addition in 
each stage is performed modulo 2. 
FIG. 1 shows the application of the invention to an 

arrangement for‘ secret enciphering of quantized, binary 
coded speech signals. 

‘FIG. 2 shows the application of the invention to secret 
enciphering of teleprinter signals. 

In the arrangement according to FIG. 1 the binary 
vcoded speech signal is fed to the input terminals EK and 
transformed into pulses of the relay ER. lFrom the relay 
contact er said pulses are applied to the oscillator O for 
synchronisation purpose, thus tuning said oscillator to the 
frequency of the incoming binary signals. Furthermore 
the relay pulses are fed via the ‘conductor EL to a number 
of gates T1 and ‘form the signal input of the adding de 
vice AW. The oscillations of the oscillator 0 control 
a ‘distributor V comprising a ?ve-stage ring counter con 
sisting for example of ?ve ?ip-?op stages connected in‘ a 
ring. The ?ve stages of the distributor V deliver ?ve 
pulses successively through which the gates at, b, c, d, e of 
T1 are successively rendered conducting, so that the ?rst 
?ve binary steps of the input signal are applied to the 
adding stages a, b, c, a‘, e respectively of the adding 
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' device AW. Via delay members 1'1 the gate pulses of 
they distributor V also reach the gates'a, b, c, d, e of‘ a 
second gate means T2 with some delay; shortly after the. 
signal pulses said second gate means transmits enciphering 
pulses ‘from the enciphering store SS to corresponding 
stages of the adding device AW. Between the output 
terminals I, H, III, IV, V of the enciphering store SS on 
the one hand, and the input terminals A, B, C, D, E of 
the gate means T2 on the other hand, different combina 
tions of connection can be produced by means of plugs— 

. as illustrated in the drawing—or switches; altogether there 
are 51:120 different possible combinations; After the 
addition process in the adding device AW the latter is read 
vout and'erased. This is done by means of a number of 
read out tubes AA, which are controlled by the distributor 
via delay members T2. The delay time 7'2 must be longer 
than the delay time 1-; so that each stage a, b,.c, d, e of 
the adding device AW is read out‘ only after ‘the respec 
tive signal step and enciphering step have been added. 
The read out pulse causes the sum value 0v or 1 contained 
in each stage of the adding device to be transferred‘ to p 
the output conductor AL and erased in the adding de 
vice at the same time. Therefore, the ?ve enciphered sig 
nal steps appear in the output conductor successively and 
actuate the output relay AR, whose contact ar feeds the > 
output signal to the output terminals AK. 7 
A new encipheringnumber is produced after each ?fth 

, step of [the distributor V. This is initiated via the conduc 
tor SL which leads from the unite of the distributor to 
the enciphering generator SE. Said generator comprises 
a number m=l0 of ring counters Z1 . . . Z10 having 
different period lengths. To avoid enciphering sub-peri 
ods, aliquant counting periods must be selected for the 
various ring counters. For the sake of simplicity, the 
?rst ten prime‘ numbersfrom 2 are selected, namely: 2, 3, 
5, 7, 11,13, 17, 19, 23 and 29. These numbers, which 
are only given by way of example, are indicated for clear 
ness on the drawing afterv the corresponding references 
Z1 etc. of the ring counters. , Each pulse coming through 
the conductor SL causes each ring counter to step up by 
one position. Under such conditions, the counter Z1 
delivers an output pulse after every second oncoming 
pulse, the counter Z2, after every third, the counter Z3, 
after every ??th and so on, the counter 10, after every 
twenty-ninth oncoming pulse. Said output pulses are dis 
tributed via ten gates T3 and ten corresponding ?ve-pole 
switches S1 . . . Sm to the five ?ip-?op circuits 1, 2, 3, 
4, 5 of the enciphering store SS. Owing to diiferent ad 
justments of _ the switches S1 . . . S10, there exist 
51°=9,765,62‘5 different possibilities for feeding the en 
ciphering store. ' 
Now, care must .be taken in order that the gates 

1, . . . 10 of the gates means T3 should not become con 
ducting simultaneously, but successively, in such a man 
ner that at any time, in a period of ?ve bits, all the ring 
counters, Z1 . . . Z10 are connected successively to the 
corresponding ?ip-?op circuits of the enciphering store 
SS. For this purpose, there is provided a drequency dou 
bler FV which doubles the frequency of the oscillator. 
This doubled output frequency from FV is applied via 
a delay member 1-3 to,the input of the enciphering read 
out circuit SA. During ?ve binary steps this read out cir 
cuit thus receives ten step-up pulses ‘which are so fed suc 
cessively tothe ten ?ip-flop stages 1 . . . 10- of said cir 
cuit that they cause the corresponding gates 1 . . '. 10 
of, the ‘gating tmeans T3 to conduct successively, and 
the contents, of the corresponding ring counter units 
Z1 . . . Z10 to be transmitted successively to the en 
ciphering store. 
The arrangement such as previously described for en 

ciphering a binary information text can also be used 
,for deciphering without any modi?cation. Since the add 
ing device adds modulo 2 in its various stages a, b, c, d, e, 
the enciphered text will be simply deciphered through re 
peated addition of the enciphering text, as it is well known 
that 1+l=0 (mod. 2) and 0+0=0 (mod. 2). 
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It will also be appreciated that in the aforedescribed 
process at synchronisation between information trans 
mitter and information receiver is only necessary in so far 
as the starting point of the enciphering or deciphering 
process must be marked; for this‘purpose the enciphering 
generator must obviously start fromthesarne initial posi 
tion in both cases. Consequently, the invention can also 
be applied to radio-telephony tra?ic between two sta-y 
tions if both enciphering generators of said. two stations 
are starting simultaneously from the same initial posi 
tions and, of course, if the positions of the; switches 
S1 . . . S10 and the plugconnections between I, II . . . V 
and A, B . . . E are identical. With less severe require 
ments on the length of‘the. enciphering period, one can 
do with a smaller number m of ring counters in the en 
ciphering generator. In any case, it is advantageous to 
make the number of ring ‘counters equal to an integral 
multiple (including unity) of. the number of the adding 

tor can then be synchronised by an integral multiple of 
the oscillator frequency. , . 

The afore-described arrangement enables a very large 
number of enciphering modes N‘ to be obtained. ‘If the 
number of’ possiblestarting positions of the enciphering 
generator is denoted by N1 ‘ ' 

Nl=2.3.5.7 . . . 29~6.5.1O9 

the number of possible plug connections between‘ the 
jacks I, II . . . VandthejacksA,B . . . EbyNZ 

the number of output positions of the enciphering store . 

and the number of different switch positions S1, S2 . . . 

S10 
N4=51°R19.8.10B 

there results for N 

The enciphering period, i.e. the number of steps after 
which the cycle of the enciphering generator isirepeated, 
is equal to the number P=N 1:65.109 bits. This corre 
sponds, in the case of a compressed audio band of 600 cs‘. 
wherein 6000 bits/sec. occur, to a period of T~300¢hours, 
which means a su?iciently long period to make any recog 
nition thereof impossible. 

FIG. 2 illustrates diagrammatically a modi?cation of 
the ciphering arrangement according to FIG. 1 for en 
ciphering teleprinter signals. In teleprint, each character 
consists of a combination of ?ve successive binary digits, 
preceded however by a start pulse and ended by a stop 
pulse. Consequently, the arrangement according to the 
invention will only be used ‘for the actual code signals, 
while start and stop pulses are not enciphered and will 
so unenciphcred be applied to‘ the output. 

In FIG.‘ .2 the identical elements are denoted‘ by the 
same reference numerals as in FIG. 1 and the unchanged 
connections between the various parts are only indicated 
where they are necessary‘ for understanding the modi? 
cation relating to teleprinter enciphering. To the ele 
ments already described with reference to FIG. 1 there 
is added at the input a switch box SW which switches on 
the oscillator O on the occurrence of every start pulse 
and cuts it off on the occurrence of every stop pulse. In 
this manner the distributor V is controlled by the oscil 
lator 0 only by means of the actual code signals repre 
senting the various characters among which each group 
of ?ve are disposed between a start pulse ‘and a stop 
pulse.‘ The enciphering generator can step‘ up as shown 
in the drawing under the direct action of the switch box 
SW, for example after each start pulse, so that the con 
ductor SL is no longer connected to the distributor V as 
in FIG. 1 but to the switch box SW. 

Since the start and stop pulses must be added to the 

a. 
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enciphering signal the read out unit AA is completed by 
two further control tubes which are denoted in the draw 
ing by “start” and “stop” and are connected to the switch 
box SW via ‘corresponding delay members 1-4 and r5. 
Delay times T4 and 1-5 are so calculated that the start and 
stop pulses are inserted at the right moments into the 
enciphered signal ‘coming from the ‘adding device AW. 
For ‘enciphering teleprinter signals the oscillator O is 

tuned to a correspondingly lower vfrequency, say 50 cs., 
than for enciphering speech ‘signals, so that the whole 
enciphering process is being carried out at the standard 

, ized teleprint transmission speed. 
I claim: 
1. An arrangement for secret enciphering an n-digit 

binary number made up of signals which appear in binary 
form, said arrangement comprising: an enciphering ‘gen 
erator having m counters of di?erent aliquant period 
lengths, each counter being a means for generating an 
output signal only at the end of the period of the respec 
tive counter; means for stepping said counters in sequence 
one step whenever the incoming signals have made up 
an n-digit binary number; an n-position enciphering store 
having n inputs and n outputs; a switch-over device hav 
ing m. inputs and n outputs arranged to form means for 
connecting any of the m counter outputs to any of the 
n store inputs; means for adding the contents of said 
store to the n-digit binary number to be enciphered; and 
selective interconnection means for selectively connecting 
any output from said store to an input of said adding 
means. 
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2. An arrangement according to claim t1 wherein the 

enciphering store comprises an n~position ring counter 
the input terminals of which form the n input terminals 
of said store and the output terminals of which form the 
11 output terminals of said store. 

3. An arrangement according to claim 1 wherein the 
adding means consists of n binary adding stages without 
‘any carry over so that in each stage addition is performed 
modulo 2. 

4. An arrangement according to claim 1 wherein the 
number m is selected as equal to a multiple, including 
unity, of the number n, and further comprising oscillator 
means connected to said enciphering generator for direct 
ly synchronizing the same and connected via a corre 
sponding ‘frequency ampli?er to said adding device for 
controlling the latter. 

5. An arrangement according to claim 1 for encipher 
ing teleprinter signals having start and stop pulses con 
tained therein, further comprising switch ‘box means con 
nected to said adding ‘device for transmitting thereto only 
the actual infonmation pulses and for causing the start 
and stop pulses to reach the output circuit directly with 
out entering said adding device. 
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