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To all whom it may concern: 
Beit known that I, LYMAN F. MoREHOUSE, 

residing at Montclair, in the county of Es 
sex and State of New Jersey, have invented certain Improvements in Ciphering Sys 
tems, of which the following is a specifica 
tion. 
This invention relates to the secret com 

munication of intelligence and finds a par 
ticularly useful application in systems for 
enciphering and deciphering messages such 
as set forth in the copending application of 
G. S. Verman, 253,962, filed September 13, 
1918, and assigned to the assignee of this 
application, but is applicable to any cipher 
ing or deciphering system where the key 
used is to be changed frequently. 
The application above referred to dis 

closes a secret system employing the ordi 
nary printing telegraph equipment using 
the five unit code and in which the five send 
ing relays and the five receiving relays, are 
under the joint control of a keyboard or 
tape transmitter and a second transmitter 
Serving to encipher and decipher the mes 
sage. The circuits of the sending and re 
ceiving relays, instead of being all grounded 
upon one side, may thus be connected to 
either battery or ground, depending upon 
the positions of the contacts of this second 
transmitter. In such a system it will be 
obvious that the impulses transmitted to the 
line, or to the printer, as the case may be, 
will not represent the character set up on 
the keyboard or tape transmitter but some 
other character, depending upon the mo 
mentary connections of the opposite ends 
of the relay circuits. The operation of the 
sending relays is thus dependent upon the 
combined effect of the two transmitting de 
vices. If the contacts of the enciphering 
and deciphering transmitter were set per 
manently to represent some cinaracter such 
as “A” whose symbol is -------, the 
character transmitted would obviously be 
different from the characters of the message, 
but the message could then be deciphered 
by an expert with little difficulty. If, how 
ever, the arrangement of the contacts in the 
encipherin 
vals, the deciphering is more difficult, and 
becomes progressively more so as the in 
tervals are shortened. if the arrangement, 
of the contacts be changed with each chair 
acter transmitted, the deciphering is well 
nigh impossible, and if the sequence oi 

transinitter is altered at inter 

changes, is never repeated, deciphering be 
comes absolutely impossible. To insure se 
crecy in continued operation of such a sys 
tem, therefore, it is important to provide 
key tapes or records for the ciphering and 
deciphering transmitter which gives a series 
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of positions for the contacts thereof, which 
does not repeat, or which repeats at such un 
frequent intervals as to be equivalent to a 
continuously changing series for all prac 
tical purposes. To produce a tape to give 
such a series of changes in a system such as 
shown in the abovementioned application 
would be expensive and burdensome and the 
use of a tape would be inconvenient because of its extreme length. The present inven 
tion provides a system in which a contin 
uously changing series of arrangements for 
the enciphering contacts may be produced 
in a simple and convenient manner. 
While the invention is here illustrated by 

an embodiment particularly fitted for use 
in the system above mentioned, it is to be 
noted that in its broader aspects it is appli cable to ciphering and deciphering systems 
generally, whether or not they involve the 
use of mechanical or electrical devices. 

In the accompanying drawings Figure 1 
is a diagrammatic illustration of one em 
bodiment of the invention and Fig. 2 indi cates its application to the receiving dis 
tributer of a printing telegraph equipment. 
A represents a transmitter upon which 

the characters of the message to be enci 
phered or deciphered are set up in succes 
sion. This may be a tape transmitter or a 
keyboard transmitter such as are commonly 
used in printing telegraphy. In either case 
there are five contacts 1,2,3, 4 and 5 which 
may be made to form either the positive or 
negative terminals of five control circuits. 
For this purpose the contacts may, as shown 
on the drawing be movable between positive 
and negative bus-bars, connected to the op 
posite poles of a battery 6. Two other 
transmitters X and Y, which may conven 
iently be Ordinary tape transmitters, are 
used to accomplish the enciphering and de 
ciphering of the characters set up at A. 
These transmitters, like that above de 
scribed, are provided with five contacts each, 
indicated at 1, 2, 3, 4 and 5 and 19, 2p, 
3, 4 and 5 respectively, which may be 
made to form either positive or negative cir 
cuit terminals. The correspondingly num 
bered contacts in the transmitters : aid Y 
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upon a negative bus-bar. 
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are united through the windings of relays 
1, 2, 3, 4 and 5°, each of which is provided 
with a front and back contact connected to 
the positive and negative poles respectively 
of the battery 6 or other convenient source 
of current. The armatures 11, 12, 13, 14 and 
15 of these relays take the place of the oscil 
lating contacts of the enciphering transmit 
ter in a system where only one such trans 
mitter is used. The magnets 1, 2, 3, 4 
and 5 represent the operating magnets or 
relays of any selectively operated mecha 
nism which is to deal with the enciphering 
or deciphering of the message, such, for in 
stance, as the selecting magnets for control 
ling a printer or a perforator, or the select 
ing relays used in connection with the dis 
tributer in transmitting impulses over the 
line, all of which are instruments now in 
common use in printing telegraph sets. 
These relays have their windings connected 
between the contacts 1, 2, 3, 4 and 5 of the 
transmitter A. and the armatures 11, 12, 13, 
14 and 15 of the controlling relays. 
The contacts of the transmitter A are op 

erated either by hand or by a tape to repre 
sent the characters of the original or the en 
ciphered message (depending upon whether 
the message is to be enciphered or deci 
phered.) Each of the transmitters X and 
Y is provided with a separate perforated 
tape or equivalent record having a series of 
characters represented thereon preferably se 
lected at random. One of these tapes has a 
greater number of characters than the other, 
a difference of one character being conven 
ient and sufficient for the purpose in hand. 
These tapes or records are preferably in the 
form of closed bands so that each may 
travel continuously through its transmitter 
the operation beginning at any selected 
point thereon. With these bands in place 
and operating it will be obvious at once 
that the combination of relays of the set 
1, 2, 3, 4 and 5° to be operated at any 
given time depends upon the two characters 
which happen at the moment to be in the 
transmitters X and Y, since none of these 
relays will operate, if the contacts to which 
its opposite terminals are connected both 
happen to be upon positive or both upon 
negative bus-bars, but will operate if either 
terminal is upon a positive and the other 

When one tape 
has completed one revolution, the other 
tape, being of a different length, will have 
overrun or have failed to complete a revolu 
tion and in the following round of the tapes 
the combination of characters set up in the 
relays 1, 2, 3, 4 and 5° will accordingly be 
a different series from that set up during 
the first rotund: , for exampie, one of 
these tapes be provided wiki 
characters and the ot 

to the positive pole at both ends. 

magnet 1 of the device to be selectively op. 

1,356,546 

the two tapes can pass 999 times through 
the two transmitters before the original 
series of combination will be repeated. 
Therefore, the two tapes thus operating pro 
vide 999,000 character combinations in the 
relays 1, 2, 3, 4 and 5 before they begin 
to repeat the series. Such a number as this 
will serve for a considerable period of mes 
Sage transmission and if it is desired to 
avoid a repetition even as often as this, fur 
ther key tapes providing other series of like 
lengths can readily be provided. 
The arrangement of contacts shown on 

the drawing illustrates the manner in which 
the enciphering, according to this system, 
will proceed. The transmitter. A has its 
first, second and fourth contacts shifted to 
the positive bus-bars, thus representing the 
symbol for the letter J, or --------. The 
transmitter X has its fourth and fifth con 
tacts shifted, thus representing the symbol 
for the letter O, or --------. The trans 
mitter Y has its second and fourth contacts 
shifted, thus representing the symbol for the 
letter R, or -------. In the set of relays 
1, 2, 3, 4, 5, armature 11 will be unaf 
fected since both terminals of the relay winding are connected to the negative pole 
of the battery. Armature 12 will be shifted 
since the winding is connected to the nega 
tive pole at X and to the positive pole at Y. 
Almature 13 will be unaffected since the 
relay winding is connected to the negative 
pole at both ends. Armature 14 will be un 
affected since the relay winding is connected 

Arma. 
ture 15 will be shifted since the relay wind 
ing is connected to the positive pole at X 
and the negative pole at Y. In this set of 
relays, therefore, we have the second and 
fifth contacts shifted, representing the sym 
bol for the letter L, or ------ he 

erated will receive current, since its wind 
ing is connected to the positive pole at A 
and the negative pole at 1°. The magnet 2' 
will be unaffected since it is connected to 
the positive pole at both ends. Magnet 3 
will be unaffected since it is connected to the 
negative pole at both ends. Magnet 4 will 
be operated since its winding is connected to 
the positive pole at A and the negative pole 
at 4°. The magnet 5 will be operated since 
it is connected to the negative pole at A and 
the positive pole at 5°. That is to say, the 
first, fourth and fifth armatures of the mag 
nets to be selectively controlled are shifted, 
thus representing the symbol for the char 
acter B. Supposing therefore, the tape in 
the transmitter A to represent, the un 
ciphered message the letter j of this ines 
sage will be represented in ciphered form 
by the eter B. Deciphering operation is 
the Seine except that, the tape having the 

o - o or -- i. ciphered inessage hereo is rised in the 
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1,858,546 
transmitter A. At the same point in the 
message the transmitter A would then have 
its contact set to represent the letter B and 
by tracing the resulting circuits it will be 
found that the controlling magnets 1, 2, 
3d, 4d, 5d will then represent the letter J. 
If it is desired to use the double tape sys 

tem above described for deciphering mes 
sages as they are received over the line, the 
windings of the magnet 1, 2, 3, 4 and 5 
are connected on one side to the five con 
tacts of the receiving distributer as shown 
in Fig. 2 instead of to the five contacts of 
the transmitter A and the line relays over 
which the impulses are received will operate 
an armature which is connected to the con 
tinuous ring 16 of the distributer and the 
front and back contacts of the relay arma 
ture will be connected to the opposite poles 
of the battery 6. The magnets 1, 2, 3, 4 
and 5d will then receive the same impulses 
as if their terminals were connected to the 
transmitter A, except that the impulses will 
be successive instead of simultaneous. Ex 
isting apparatus is arranged to use them in 
either way. 
By the use of two key tapes as herein de 

scribed, it is obviously possible to transmit 
messages for an indefinite period without re 
peating the series of characters used to en 
cipher and decipher the message, and do 
this without the inconvenience of using ex 
cessively long tapes or an extremely large 
number of tapes as would otherwise be neces 
sary. Obviously the combining of the ef 
fects of key tape in accordance with this in 
vention is not limited to the use of a single 
pair. Any desired number may be used te 
combining them so as ultimately to have 
their effects united in a single set of con 
tacts such as those indicated herein at 11, 
12, 13, 14, 15. 

It will be clear that the invention is not 
limited to the use of perforated tapes, or 
any other particular form of record for the 
series of ciphering characters nor to any 
particular electrical or mechanical means 
for combining the characters from the sev 
eral series to produce the running, key by 
which the enciphering and deciphering are 
accomplished. It is not important in the 
use of the invention that the effect of com 
bining the two or more characters from dif 
ferent series should be actually manifested 
in a discernible form. In the embodiment 
of the invention above described, characters 
or symbols representing the running key 
are not recorded, though they could be dis 
cerned from the position of the armatures 
of relays 11 to 15 if these are so located as 
to be visible. 
sary since the same result is obtained if the 
successive effects of the combination of two 
symbols from different series are combined 
by predetermined rule in any convenient 

But even this is not neces 

8 

way with symbols representing the succes 
sive message characters. To practice the 
invention it is only necessary that there 
shall be plurality of series of ciphering 
characters, differing in length, so that they 
may be used repeatedly for combining with 
another series without producing a cyclic 
repetition of the same character or sequence 
of characters in the resulting series, and 
that each character be assigned a definite 
form, position, value or other characteristic 
(the electrical symbols, such as -------- 
for A, in the embodiment above described) 
such that those for characters of different 
series may be combined, in accordance with 
some predetermined rule, to produce defi 
nite effects, indications or symbols, which 
in turn are similarly combinable with char 
acteristics assigned to the characters of the 
message. 
Even in the specific embodiment of the 

invention herein described, it will be clear 
that it is not limited to the particular ar 
rangement of circuits and contact devices 
shown and described, as various modifica 
tions will readily suggest themselves with 
out, departing from the spirit of the inven 
tion. 
What is claimed is: , 
1. The method of enciphering or decipher 

ing messages which consists in forming a 
plurality of series of ciphering characters 
with the number of characters different in 
each series, selecting, characters from each 
series in a fixed order to form a continuous sequence by retraversing the series as it is 
exhausted, and altering the message char 
acters in accordance with a predetermined 
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rule whose effect upon successive message 
characters is dependent upon the concur 
rent use of characters so selected from dif 
ferent cipher series. 

2. The method of enciphering or decipher 
ing messages which consists in forming a 
plurality of series of ciphering characters, 

Os 

10 
assigning to each character a characteristic 
combinable, in accordance with a predeter 
mined rule, with the characteristic of any 
character in another series to produce a 
definite effect, and determining the charac 
ters of the enciphered or deciphered mes 
sage by combining representations of the 
successive message characters to the suc 
cessive effects produced by such combina 
tion. 

3. The method of enciphering or deciper 
ing, which consists in forming a plurality 
of series of ciphering characters, assigning 
to each character a characteristic combin 
able according to a predetermined rule with 
the characteristic of any character in an 
other series to produce a definite effect as 
signing to each message character a char'- 
acteristic combinable according to a prede 
termined rule with the effects so produced, 
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and combining the characteristics of the 
successive message characters with succes sive effects produced by combining the char 
acteristics of characters in the different se 
ries to determine the characters of the enci 
phered or deciphered message. 

4. The method of enciphering or de 
ciphering messages which consists in com 
bining the successive code symbols of a plu 
rality of predetermined series of unequal 
length, repeatedly used to produce a cipher 
key having a long series of symbols with 
out cyclic repetition of the same symbol or 
sequence of symbols, and combining the 
successive symbols of the cipher key, so 
produced with the code symbols of the suc 
cessive message characters to indicate the 
successive characters of the enciphered or deciphered message. 

5. The method of producing a cipher key, 
free from cyclic repetition of the same char 
acter or sequence of characters, which con 
sists in forming a plurality of series of 
ciphering characters with the number of 
characters different in different series, se 
lecting characters from each series to form 
a continuous sequence by retraversing the 
series as it is exhausted, and combining the 
successively selected characters from differ 
ent series. w 

6. The method of producing a cipher key 
free from cyclic repetition of the same char 
acter or sequence of characters, which con 
sists in forming a plurality of series of ci 
phering characters with the number of char'- 
acters different in each series, selecting char 
acters from each series to form a continuous 
sequence by retraversing the series as it is 
exhausted, and combining the successively 
selected characters from different series in 
accordance with a predetermined rule. 

7. The method of producing a cipher key 
free from cyclic repetition of the same char 
acter or sequence of characters, which con 
sists in forming a plurality of series of ci 
phering characters with the number of char 
acters in at least one series different from 
that in the others, assigning to each char 
acter a characteristic combinable in accord 
ance with a predetermined rule with the 
characteristics of characters in the other 
series, selecting characters from each series 
to form from each a continuous sequence 
by retraversing the series as exhausted, and 
combining the successively selected charac 
ters from different series in accordance with 
a predetermined rule. 

8. A ciphering and deciphering device 
comprising a plurality of key records each 
composed of a series of ciphering characters 
with the number of characters different in 
each series, and each character having a 

65 

characteristic combinable in accordance 
with a predetermined rule with the chair 
acteristics of characters in another series, 
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and means responsive to the combined effect of successively selecting characters from the 
different series for indicating the character 
of the enciphered or deciphered message cor 
responding to a given message character. 

9. In a ciphering and deciphering device 
a plurality of key records, each bearing a 
number of code symbols arranged in an end 
less closed series, the number of symbols in 
the two series being different in different 
Series, groups of controlling members, one 
group associated with each key record, and 
adapted to represent successively the sym 
bols thereon, another group of controlling 
members adapted to represent successively 
the character symbols of the message to be 
enciphered or deciphered, and means under 
the joint control of said groups of members 
for indicating characters of the enciphered 
or deciphered message. 

10. In a ciphering and deciphering de 
vice, a plurality of records, each bearing a 
number of code symbols arranged in an 
endless closed series, the number of sym 
bois being different in different series, 
groups of controlling members, one group 
associated with each key record and adapted 
to represent successively the symbols there 
on, mechanism responding to the joint con 
trol of said groups of members to repre 
sent the combined effect of the symbols mo 
mentarily controlling the groups, another 
group of controlling members adapted to 
represent successively the character sym 
bols of the message to be enciphered or de 
ciphered, and means under the joint control 
of said mechanism and said other group of 
members for indicating the characters of 
the enciphered or deciphered message. 

11. In a ciphering and deciphering de 
vice, a plurality of key records, each bearing 
a number of code symbols arranged in an 
endless closed series, the number of sym 
bols being different in each key, groups of 
controlling members, one group associated 
with each key record and adapted to rep 
resent successively the symbols thereon, a 
group of devices adapted to represent suc 
cessively the character symbols of the mes 
sage to be enciphered or deciphered, and 
means under the joint control of said groups 
of controlling members and said devices for 
indicating the characters of the enciphered 
or deciphered message. 

12. A ciphering and deciphering device 
comprising a plurality of key tapes, each in 
form of a closed loop bearing a continuous 
series of character symbols thereon whose 
number is different on at least two of the 
tapes, mechanism under the control of said 
tapes for combining the effects of single 
symbois from each of the several tapes, and 
means for simultaneously moving the tapes 
forward to bring successive symbols on each 
Šape into position to affect said mechanism, 
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whereby a series of key symbols may be 
produced which is long, compared with 
either of the tape series and is free from 
cyclic repetitions of the same symbols or 
sequence of symbols. 

13. A ciphering and deciphering device 
comprising two key tapes, each in form of a 
closed loop bearing a continuous series of 
character symbols thereon, whose number is 
different on the two tapes, mechanism under 
the control of said tapes for combining the 
effects of two symbols, one from each tape, 
and means for simultaneously moving the 
tapes forward to bring successive symbols 
on each tape into position to affect said 
mechanism, whereby a series of key symbols 
may be produced which is long, compared 
with either' of the tape series and is free from cyclic repetitions of the same symbol 
or sequence of symbols. 

14. In a device for enciphering and de 
ciphering messages, mechanism for record 
ing the enciphered or deciphered message, 
means for indicating successively the code 
symbols of the message to be enciphered or 
deciphered, a set of devices capable of rep 
resenting a long series of code symbols cor 
responding to the key used for the encipher: 
ing and deciphering, and means for con 
trolling said devices comprising a phurality 
of mechanisms and means for operating 
each mechanism to represent a shorter series 
of symbols, the number of symbols being 
different in at least two of each of the 
shorter series and the series being retrav 
ersed as it is exhausted. . . . . . . . . 

15. A device for enciphering and deciph 
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devices, a key tape for operating each device, 
each key tape bearing a series of code sym 
bols, the number of symbols on one tape dif 
fering from that on the other, and mecha 
nism under the joint control of said devices 
for indicating the enciphered or deciphered 
message characters. 

16. A device for enciphering or decipher 
ing messages comprising two key tapes in 
the form of closed loops bearing character 
E. thereon the number on One tape 

i 50 ffering from that on the other, a set of 
electrical contacts under the control of each 
tape for representing successively the sym 
bols thereon, a set of contacts for represent 
ing successively the characters of the mes 
sage and mechanism responsive to all three 
sets of contacts for indicating the characters 
of the enciphered or deciphered message. 

17. A device for enciphering and Soi 
phering messages, comprising two key tapes 
in the form of closed loops bearing charac 
ter symbols, of unequal number on the two 
tapes, a set of contacts under the control of 
each key tape for representing the successive. 
characters indicated thereon, a group of re 
lays whose windings are controlled respec 
tively by the corresponding contacts in said 
sets, a group of contacts for successively 
representing the characters of the message, 
and mechanism responsive to the condition 
of said relays and said last mentioned set of 
contacts for indicating the characters of the enciphered or deciphered message. . 
In testimony whereof I have signed my 
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name to this specification this thirtieth day 
of November, 1918. 

YMAN F. MOREHOUSE, 


