
June 4, 1946. R. E. PERCE ETAL 240,507 
SECRECY CIPHER SYSTEM 
Filed Aug. 25, 1942 2 Sheets-Sheet l 

Areceive Aagnet 

ZZ Cose ope 

S. Alse f V 

Az- 000 
tona 

S. 

. 

Af 

-------------- 

-- 

iii.iii.; 
- A 
+ - 
iii. i.i. 

..As 

iii. 

S' M 

--- %izevel ...iii.iii.; iii. 
... " Aa 

- - - 

- m - 

*...th-l. iii.iii. --- s 

INVENTORS 
AA6. erce a Z2A Aerry 
-(66 foré, 42-e- 

  

  

  

  

  

  

  

  



usine 4, 1946. R. E. PERCE ETAL 2,401,507 
SECRECY CIPHER SYSTEM - 

Filed Aug. 25, 1942 2. Sheets-Sheet 2 
f. 

75 

Selector A. 

iii., iiii, iii.iii., iii.fi.i. 
+slit 

iii.fijiliili iii. iiitiitii zC. 
N. 62 Z2 
+ . . . + - . w 

...t-t-t-t-. ...t. ---------- ---., -t-t-. 3rd iii., ii., iii. E.g. iii.iii. J.E.E. Z.E., 
S a? s 

iii. t 2, Gz 
+- 1 - + 

filiii.fiji; iii.fi.iii. Ei it, 

INVENTORS A2AAterce a AA. Alery 

ATTORNEY 

  

  



Patented June 4, 1946 2,401,507 

UNITED STATES PATENT of FICE 
2,401,507 

SECRECY CPHER, SYSTEM 

Ralph E. Pierce, Larchmont, N. Y., and Donald B. 
Perry, Maplewood, N.J., assignors to American 
Telephone and Telegraph Company, a corpo 
ration of New York 

20 Claims. 

This invention relates to secrecy cipher sys 
tems, and more particularly to such systems de 
Signed for use in connection with teletypewriter 
Systems employing the Baudot code. 

Heretofore it has been proposed to encipher the 
characters of a teletypewriter message by com 
bining the Successive characters of a message with 
Successive characters of a key consisting of an 
endleSS Series of characters arranged in an ar 
bitrary and random manner. The Baudot code 
pulses Sent out for each message character will 
then be a resultant of the Baudot pulses repre 
Senting the key character superposed on those 
representing the character to be transmitted. 
Ordinarily each character is represented by five 

Baudot impulses which may be either marking 
or Spacing, and the identity of the character is 
determined by the successive arrangement of the 
pulses as to their marking or spacing condition. 
If a pulse of a message character to be trans 
mitted is marking and the corresponding pulse 
of the key character is also marking, then a 
marking pulse will be sent out. If both pulses 
are Spacing, a marking impulse will be sent. If, 
however, one impulse is marking and the other 
Spacing, then regardless of which is which, a 
Spacing impulse will be sent out. 

If, as has been heretofore proposed, the key 
pulses are derived from a random succession of 
enciphering characters recorded on a teletype 
Writer tape of such length that all of the messages 
ever Sent would not use all of the enciphering 
characters so recorded, each message sent out 
WOuld be Scrambled to such extent that it would 
be impossible to decipher it without knowing 
What key characters were employed and in what 
order. If the key characters were arranged in 
an absolutely random manner, there would be no 
Way of predicting when a given character would 
be repeated, and no way to determine in what suc 
cession the key characters followed each other. 
With a message enciphered in this manner it 
Would be impossible to “break' the code. At the 
receiving machine an identical key is provided 
which combines with the scrambled signals on the 
line to return the message to plain text. 
As a practical matter, however, the ideal con 

ditions for complete security mentioned in the 
preceding paragraph may not always be neces 
Sally or desirable. To meet these conditions it is 
necessary to have at each end of each circuit 
duplicate random keys with as many characters 
as there are in all of the plain text messages to 
be transmitted. Consequently it is desirable to 
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2 
rangements. In view of the difficult problems 
involved, recourse has been had in the past to the 
expedient of using a key tape in the form of an 
endleSS belt of considerable length, so that the 
Succession of key characters is not repeated until 
a considerable interval has elapsed. In order to 
lengthen the interval during which no repetition 
of the arrangement of the scrambling characters 
will occur, it has been proposed to use two end 
less key tapes, each with a different successive ar 
rangement of characters, and each having re 
corded thereon a different number of characters. 
Each character on one tape is combined with a 
character upon the other tape, and the resultant 
set of Baudot impulses is used to encipher the 
Baudot impulses of the actual message character 
to be transmitted. Since the number of char 
acters on each tape is different, a repetition Will 
not occur when all of the characters on one tape 
have been transmitted and it starts again with the 
first character in the Series. This is for the 
reason that the first character will now be com 
bined with a different character on the second 
tape from that with which it was previously com 
bined. Therefore, no repetition will occur until a 
number of characters have been transmitted 
Which is a product of the numbers of characters 
on the two tapes. 
Whether the enciphering system is one using 

a single tape or one using two tapes combined, 
the teletypewriter at the receiving station is So 
arranged that it combines the enciphered mes 
sage transmitted by the sending station with 
enciphering characters recorded upon tapes ex 
actly like those used at the transmitting sta 
tion. Each set of the resultant Baudot code 
impulses will correspond to that representing the 
original character of the message transmitted. 
In combining two Baudot codes one with an 

other, various methods may be used. The meth 
od most commonly used is that previously re 
ferred to, in which two like impulses com 
bine to produce a marking pulse, and two 
unlike impulses produce a spacing pulse. For 
example, if the character desired to be trans 
mitted is represented by the code combination 
mark-mark-space-mark-space, and this charac 
ter is enciphered at the transmitter by being com 
bined with a key character represented by the 
code combination space-mark-space-mark-mark, 
the enciphered character actually transmitted 
will be that represented by Space-mark-mark 
mark-space. When this combination is combined 
at the receiving Station with the enciphering 

use compromise measures involving simpler ar- 66 character space-mark-space-mark-mark, the re 
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sultant character printed at the receiving sta 
tion will be that represented by mark-mark 
space-mark-space, which, it will be observed, is 
the original message character. Anyone tapping 
the line, however, will get the character repre 
Sented by Space-mark-space-mark-mark. 
With an enciphering or deciphering arrange 

ment employing either a single key tape or tWO 
combined key tapes, it is desirable to change 
the setting of the tapes before an actual repeti 
tion of the order of characters occurs. This may 
be done by the parties at the transmitting and re 
ceiving stations having a previous understanding 
as to the points in the key tapes at which mes 
sages will start from time to time. A different 
starting point in the key tape may be used for 
each message, or the tapes may be reset to start 
at a new point after a certain amount of time 
has elapsed. If the new settings are agreed upon 
in advance, it would be very difficult for an un 
authorized person to break the cipher. When the 
messages are transmitted more or less continu 
ously, day in and day out over a long period of 
time, it is practically impossible to agree in ad 
vance upon the settings. Therefore, it becomes 
necessary for One Station to advise the other as 
to the point at which the enciphering tapes are 
to be reset before each change in setting occurs. 
This information would, of course, be sent in 
cipher form. Hence there is little or no likelihood 
that it would furnish a clue which could be 
used in an attempt to break the cipher. 
These resettings of the tapes at the transmit 

ting and receiving stations necessarily occur fre 
quently, and it is very difficult and cumbersome 
to reset a tape. Consequently, it is desirable to 
provide S.One method of producing enciphering 
combinations which will readily permit reset 
ting the enciphering apparatus to start the series 
of key characters at a new point. In accordance 
with the present invention, therefore, it is pro 
posed to use a Series of Selector Switches instead 
of one or more tapes to provide the enciphering 
Code combinations. 

Specifially a step-by-step selector switch hav 
ing a large number of contacts on each of its 
banks is used in lieu of a tape. In the case herein 
illustrated the number of contacts on each bank 
is twenty-two, but it may be a larger or smaller 
number as desired. Six banks of contarts alto 
gether are provided for each switch, five being 
used to produce the elements of the Baudot code 
(of which there are five for each key character), 
While the sixth bank is used for indicating pur 
poses, as Will be described later. 

Each one of the five banks of each Switch or 
selector is used to determine one of the five im 
pulses of the Baudot code combination. Each of 
the contacts in a given bank is activated in one 
of two ways corresponding to marking or spac 
ing. For example, each contact may be activated 
either by a connection to a positive source or by a 
Connection to a negative Source. If preferred, 
Sonne of the contacts may be connected to a source 
of any polarity, and the others may be made 
dead or idle contacts. Still another possibility 
-would be to ground some contacts and connect 
others to battery. The contacts in each bank 
are in any event activated in a purely randon 
manner in one or the other of the two possible 
ways provided by the plan. . 

If only one SWitch were employed to form the 
enciphering code combinations, the "Combina 
tion of its wipers to corresponding contacts in 
the five banks would determine the five pulses 
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4 
of the enciphering code. After each code Com 
bination has been transmitted, the wipers of the 
Switch would then be moved to the next contact 
on each bank to produce a new enciphering code, 
etc. A switch thus arranged would be equivalent 
to an endless tape having a number of char 
acters recorded upon it equal to the number of 
positions of the SWitch. 
Inasmuch, however, as each switch bank has 

only a limited number of contacts (in the case 
assumed twenty-two), it is desirable to employ a 
series of switches each having five banks of Con 
tacts, so that the resultant code combination will 
be determined by the combined action of all of 
the SWitches. In such case the Setting of the first, 
and second switches in the series at any given 
time may be used to determine a set of five 3audot 
code units. These units in combination with the 
setting of a third Switch may in turn produce 
another set of five Baudot code units. This second 
set of Baudot code units might, when combined 
With the setting of a fourth SWitch, produce a 
third set of Baudot code units, Which in turn 
combine with the setting of a fifth switch to 
determine a fourth combination of Baudot code 
units, and so on for any desired number of 
Switches. Various other ways may be devised 
for using circuits extending from Switch to SWitch, 
or controlled by a Series of Switches, to determine 
Baudot code combinations for enciphering pur 
poses. In any case the set of Baudot code units 
so produced may then be used to Scramble the 
character to be transmitted, after which a new 
code combination may be produced by advanc 
ing one or more of the switches to its next step. 

If, for example, the first switch is stepped to a 
new setting after each code combination has 
been transinitted, and the Second SWitch is ar 
ranged to take one step each time the first SWitch 
has stepped through a complete rotation, the 
Baudot code combinations set-up on the five 
banks of the first Switch Will, after each has been 
combined with a code combination deternained 
by the Second SWitch, be combined with a different 
Baudot code combination set up by the Second 
SWitch after it moves to a new position. This 
will occur each time the Second SWitch is advanced 
one step by the first switch making a complete 
revolution. 
The Second SWitch may in turn be arranged SO 

that When it completes one rotation it will cause 
the succeeding switch to advance one step. The 
succeeding switch may be arranged so that when 
it completes One rotation it will advance the next 
switch one step, and so on for all of the Switches. 
By such an arrangement five switches, each hav 
ing five banks of twenty-two contacts, is capable 
of producing as many as 5,153,632 Baudot code 
combinations before a similar sequence or repeti 
tion in the ciphering key reoccurs. 
The use of step-by-step switches in the matter 

above described has a great advantage over the 
use of perforated tapes, in that the switches may 
be arranged to be stepped manually by the Opera 
tion of keys to any desired setting when it is de 
sired to start, enciphering from a new setting. 
An arrangement of SWitches Such as above de 
scribed also has the advantage that, if each SWitch 
is provided with an additional bank of contacts 
and a lamp is connected to each contact thereof, 
the setting of each Switch will be visually indi 
cated by the lamp that is lighted. When its Wiper 
rests upon a particular contact. 

Further details will be clear from a detailed de 
scription of the invention when read in connec 
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tion with the accompanying drawings, Figures 
1 (a) and 1 (b) of Which illustrate the preferred 
embodiment of the invention. 
In the drawings RL is a receiving circuit upon 

which the characters to be enciphered or deci 
phered are impressed. This circuit terminates in 
a winding OWr of a receiving relay R.R. Nor 
mally, when no message code combination is being 
received, a marking signal (which may be a closed 
circuit impulse) passes into the circuit RI, and 
holds the armature of the relay RR against its 
marking contact, so that negative battery is con 

0. 

nected to conductor 0. When a space signal is 
received the armature is shifted to its Space Con 
tact and positive battery is connected to the 
conductor 0. 
The characters, after being enciphered or de 

ciphered in a manner to be described later, are 
transmitted to a distant station or a local tele 
typewriter over a circuit TL by means of a trans 
mitting relay TR, which may include two oper 
atting windings OWn and OWp, and a holding 
winding H.W. The conductor f3, which is con 
trolled by the receiving relay RR, is connected to 
the junction point of said operating Windings, 
and the other terminals of said windingS con 
nected to conductors 2 and 3, respectively, upon 
which the key pulses are applied, as will appear 
hereinafter. 
In order to properly time the superposition of 

the character impulses with the key impulses, and 
to properly time the transmission of the combined 
code impulses to the transmitting circuit TT, a 
distributor TD is provided. This distributor is 
of the general type employed in regenerative tele 
graph repeaters, and has a rotating brush TB 
which rotates over two segmental rings. The 
outer ring includes eight Segments, a normal Seg 
ment 0 upon which the brush rests when it is not 
rotating, a start segment St, code segments , 2, 
3, 4 and 5, and a stop segment Stp. The inner 
ring consists of a small segment A, connected 
over conductor 5 to the conductor it), and 
a large segment 6 connected by conductor if 
to the holding winding HWr of the receiving re 
lay RR. The purpose of the winding HWr will 
be pointed out later. The distributor is of the 
start-stop type, and is released by means of a 
release magnet RM in response to the start in 
pulse received from the circuit R.L. 
The key is produced by means of a Series of 

selectors or switches A, B, C, D and E. Each 
Selector has six levels or banks of Segments Or 
contacts, herein shown as twenty-two in number 
for each bank of each SWitch. The first, Second, 
third, fourth and fifth levels of the switch are 
used to formulate the key code combinations. 
and the sixth level is used to control lamps for in 
dicating the position's in the switches, as will ap 
pear more clearly hereinafter. Each Selector has 
a Wiper for each bank of contacts, and the con 
tacts of banks or levels 1 to 5, inclusive, are con 
nected either to positive or negative battery in 
an arbitrary and random order. 
The five brushes of selector A are connected to 

the brushes of selector B through relays F1, F2, 
F3, F4 and F5, respectively. The arnatures of 
said relays are connected through relays G1, G-2, 
G3, G4 and G5, respectively, to the brushes of 
Selector C. The armatures of this second set of 
relays are in turn respectively connected through 
the windings of relays H1 to H5, inclusive, to the 
brushes of selector D, and the armatures of the 
last-mentioned relays are similarly connected to 
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6 
the brushes of selector E through the windings 
of relaySK1 to K5, inclusive. 
Each armature of each relay of the sets F, G 

and H is, when attracted, connected to negative 
battery, and when released is connected to posi 
tive battery. The armatures of the set of relays 
K1 to Ks, inclusive, when attracted, are connected 
over their front contacts to conductor 2, When 
released, are connected over their back contacts 
to conductor f3. These conductors, it will be re 
called, are connected, respectively, to the Wind 
ings OWn and OWp of the transmitting relay TT. 
The brushes of the several switches may be ad 

Vanced step-by-step by means of stepping mag 
nets Ma, Mb, Mc, Md. and Me, respectively. Each 
stepping magnet has associated thereWith a lock 
ing relay, the relay A1 being associated with the 
stepping magnet Mb, the locking magnet B1 be 
ing associated with the stepping magnet Me, etc. 
A stepping cam SC associated with the distributor 
TD is arranged to close a contact at the time the 
stop impulse is being transmitted, as will be de 
scribed later. This contact completes a circuit 
for the stepping magnet Mato advance the wipers 
of the Selector A one step after each code com 
bination has been transmitted. The operation 
of each of the stepping magnets of the other 
switches is controlled by the preceding switch, as 
Will appear later. 

Each of the selectors is provided with a sixth 
level of contacts equal in number to those of the 
other levels. In the case of selectors A, B, C and 
D, each of these contacts except the last one is 
connected through a lamp to battery, so that 
when the wipers of the switches are resting upon 
a particular contact, the lamp corresponding to 
that contact in the sixth level will be lighted. 
The last contact in the sixth level of each of 
these four switches is connected to a circuit 
which operates the stepping magnet and the as 
Sociated locking relay of the succeeding switch. 
A lamp is also included in the circuit of the last 
contact of the Sixth level of each of these 
switches, to indicate that the switch is in the posi 
tion corresponding to said contact. In the case 
of selector E, the last contact of the sixth level 
is connected through a lamp to battery just as 
are the other contacts of that level, and no step 
ping circuit is associated with said last contact 
for there is no succeeding switch to be operated. 
With this arrangement of stepping circuits, se 

lector A is advanced after each character has 
been transmitted by the closing of the circuit 
over conductor 8 which controls the stepping 
magnet Ma. When the selector A is advanced to 
its tWenty-Second step, a circuit is completed over 
conductor 9 for the stepping magnet Mb of the 
selector B. Selector B, therefore, is advanced 
One Step for each rotation of selector A. When 
selector B has been advanced to its last contact, 
a circuit is likewise completed over conductor. 20 
for the stepping magnet Me of the selector C, 
Which in turn is advanced one step for each ro 
tation of Selector B. In a similar manner the 
last contact of the sixth level of selector C con 
trols the stepping of selector D, and the last con 
tact of the lower level of Selector l) in turn con 
trols the stepping of selector E. 
An important feature of the invention is the 

provision of the keys Ka, Kb, Kc, Kd and Ke, which 
are associated with conductors 8, 9, 20, 2? and 
22. By means of these keys each selector may 
be advanced manually step-by-step to any de 
sired position. The operator is, therefore, able 
at any time to reset any and all switches to new. 
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positions to start a new succession of key code 
combinations. . . 

Further details of the invention will be evident 
from a description of the operation which is as 
follows:... Referring to the receiving circuit RL, 
this circuit may receive either code combinations 
corresponding to plain text message characters 
locally produced, or enciphered characters sent 
from a distant station. The receiving relay RR 
received these code combinations, and by trans 
mitting them through the windings OWn or OWp 
of transmitting relay TR, causes them to be com 
bined with the key determined by the setting of 
the selectors A to E, inclusive, as will appear 
later. If the received characters are message 
characters in plain text form, they will then be 
transmitted to the line TL enciphered. If, on 
the other hand, the receiving circuit. RL is re 
ceiving characters already enciphered at a dis 
tant station, they will be combined with the 
proper key combinations set up by the selectors 
A to E inclusive to produce in the transmitting 
circuit TL deciphered characters corresponding 
to the original plain text message characters. 
When no code combination is being received, 

the circuit RI, receives a continuous marking im 
pulse corresponding to the stop signal transmit 
ted after each code combination. Each code 
Combination consists of a start impulse, which is 
always a spacing impulse, followed by five Baudot 
code impulses representing the character to be 
transmitted. The fifth Baudot code impulse is 
in turn followed by a stopping pulse, which as 
already stated, is always a marking pulse and 
acts to hold the armature of receiving relay RR, 
against its marking contact. The five impulses 
of the Baudot code may be either marking or 
spacing impulses, depending upon the characters 
which they represent. 
. Upon receiving a start signal in the form to 
a spacing impulse, the winding OWr of receiving 
relay. RR shifts the armature of said relay from 
marking to Spacing, and plus battery is thereby 
connected over conductor 0 to point if, and 
thence over conductor 5 to segment 14 of the 
inner ring of distributor TD. From this point 
the circuit continues over the brush TB of the 
distributor, over Segment 0 of the outer ring of 
the distributor, and through the release magnet 
RM to negative battery. The release magnet is 
accordingly operated and releases the brush arm 
of the distributor, so that the brush TB passes 
from segment 0 to the start segment St. 
At this time the start impulse is still being re 

ceived by the relay RR and a circuit is completed 
from positive battery, over the spacing contact of 
relay RR, over conductor l), through the operat 
ing winding OWp of the transmitting relay TR, 
over conductor 23, stop segment Stt and brush TB 
to the long segment 6 of the inner ring, thence 
over conductor and through holding winding 
HWr of receiving relay RR to ground. Current 
now flows in the holding winding of the receiving 
relay RR in Such a direction as to hold the arma 
ture against its spacing contact so long as the 
brush in the distributor remains on the start seg 
ment St. The operating Winding OWp of the 
transmitting relay TI is energized over the cir 
cuit above described and operates to shift the ar 
mature of the transmitting relay TL from its 
marking to its spacing contact, so that plus bat 
tery is connected to the transmitting circuit T. 
to send a start Signal to the distant station. 
The transmitting relay TR is provided with a 

holding winding H.W. connected between ground 

O 

8 
and the armature of said relay, so that said Wind 
ing receives current in a direction tending to hold 
the armature of relay TR upon the contact to 
which it was last moved until an impulse is re 
ceived to shift it to the opposite contact. The 
holding Winding HWr of the relay RR, on the 
other hand, functions to hold the armature of the 
latter relay upon the contact to which it has been 
operated, until after the brush of the distribu 
tor moves off the contact of the outer ring of the 
distributor corresponding to the impulse being re 
ceived. This prevents any possibility of the suc 
ceeding impulse shifting the armature of the re 
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ceiving relay RR to its opposite contact before 
the corresponding impulse has been transmitted 
to line LL, since the receiving winding OWr of the 
receiving relay RR, produces a Weaker pull upon 
the armature than that caused by the holding 
winding HWr. 

After the brush moves away from the Start Seg 
ment Stt, the holding winding HWr is released and 
the brush passes to segment number . In the 
meantime the first impulse of the Baudot code is 
being received in the operating Winding OWr of 
the receiving relay RR. If this happens to be a 
marking impulse, negative battery will be con 
nected to conductor fl. While this pulse is being 
received, the brush of the distributor TD passes 
over segment number of the outer ring of the 
distributor and the scrambling operation takes 
place in a manner appearing presently. By this 
operation the first impulse of the Baudot code 
combination will have superposed thereon an in 
pulse determined by the setting of the selectors 
A, B, C, D and E, and specifically this superposed 
key impulse is determined by the first level of 
Contacts and the corresponding brushes of said 
Selectors. 

Let it be assumed that the selectors are in the 
positions shown in the drawings, i. e. the brushes 
of selector A upon the 6th segment, the brushes of 
selector B upon the 18th segment, the brushes of 
selector C upon the 14th segment, the brushes 
of selector D upon the 20th segment and the 
brushes of selector E upon the 14th segment. It 
will be evident that the relay F1 is not operated 
Since both of its terminals are connected to nega 
tive battery over the 6th contact of selector A, 
and the 18th contact of Selector B, respectively. 
The armature of relay F1 will, therefore, rest upon 
its back contact. 

It Will also be evident, that relay G1 is not oper 
ated, as plus battery is connected to the back 
contact of relay F1 and the brush of selector C 
rests on a contact connected to positive battery. 
Relay H1, however, will be actuated because one 
terminal is connected to the positive back con 
tact, of relay Gil and the other terminal is con 
nected to the negative 20th segment of selector 
D. The last relay of the series, relay Kl, is not 
operated since one terminal of its winding is coin 
nected to the negative front contact of relay Hi, 
and its other terriinal is connected over the brush 
of Selector F to the negative 14th segment in the 
first level of Said selector. The arrnature of relay 
K1 will, therefore, rest upon its back contact 
Which is connected to conductor 3. 
ASSunning a marking signal is being received by 

receiving relay RR, a circuit is completed from 
negative battery over the marking contact of re 
lay RR, over conductor ), through operating. 
winding OWp of the transmitting relay TR, over 
conductor 3, back contact of relay K1 to Segment 
number of the distributor TD. Thence the cir 
cuit continues: over the brush of the distributor 
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and the long segment 6, over conductor f7, and 
through the holding winding HWr of the receiv 
ing relay R.R. Relay RR, therefore, holds its ar 
mature upon its marking contact So long as the 
brush of the distributor is passing over segment 
number i. 

It Will be noted that there are two controls 
over the circuit above traced, one exercised by 
the receiving relay RR and the other by the 
relay K1. In the case assumed the first of these 
controls corresponds to a marking impulse, but 
the control by the relay K1 corresponds to a 
spacing impulse. This will result in transmit 
ting a Spacing impulse to line TT because Clar 
rent is transmitted through the operating Wind 
ing OWp in Such a direction as to Shift, its arma 
ture to its plus or spacing contact. If, however, 
the pulse received by the relay RR had been a 
Spacing pulse, the armature of the relay R.R. Would 
have been connected to positive battery and both 
controls would have been spacing controls. Cur 
rent Would then flow through the operating wind 
ing OWp in the opposite direction. This would 
result in Shifting the arnature of the relay TR 
to its negative or marking contact and a mark 
ing signal would be sent to the line. 
AS soon as the brush passes off Segment num 

ber 1 of the distributor, the Second impulse of 
the Baudot code may be received as holding 
Winding HWr is deenergized. ASSuming that this 
pulse is a marking impulse, the armature of relay 
R.R. Will assume its marking position and nega 
tive battery will be applied to the conductor f). 
The nature of the pulse to be transmitted to 
the outgoing circuit TL, however, will be deter 
mined by the circuits controlled by the brushes 
of the second level of selectors A to E, inclusive. 

If We trace through the circuits controlled by 
these brushes, it will be seen that relay. F2 is not 
operated as positive battery is connected to both 
terminals of its winding. Relay G2 is operated 
as one of its windings is connected to positive 
battery over the contact of relay F2, and the other 
terminal is connected to negative battery over 
the wiper of selector C. Relay H2 is also oper 
ated, being connected to negative battery over 
the contact of relay G2 and to positive battery 
over the wiper of selector D. Finally, relay K2 
is operated, one of its terminals being connected 
to negative battery over the contact of relay H2, 
and the other terminal being connected to posi 
tive battery over the second level brush of selec 
tor E. The armature of relay K2 is, therefore, 
held against its front or marking contact. 
A circuit for the operating winding OWin may 

now be traced as follows: From negative battery 
over the narking contact of relay RR, Over Con 
ductor 8, through the winding OWn of relay 
TR, over conductor 2, front contact of relay K2, 
second contact of distributor TD, over the brush 
of the distributor to the long segment 6 of 
the inner ring of the distributor, thence over con 
ductor , and through the holding Winding HWr 
to ground. This current Will pass through the 
winding H.Wr in such a direction as to hold the 
contact of the receiving relay RR, against its 
negative or marking contact so long as the brush 
in the distributor rests upon segment number 2. 
This prevents the succeeding received impulse, 
if in the opposite direction, from shifting the 
armature of the receiving relay to spacing until 
the distributor has completed the transmission 
of the resulting impulse to the sending circuit 
TL. The current flow through the winding OWn 
is in such a direction as to activate the armature 
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10 
of the Sending relay toward its negative or mark 
ing contact and a marking impulse is sent to 
the line. 

If, however, the received impulse had been a 
Spacing impulse, positive battery would have been 
Connected to the operating winding OWn, and 
Current Would have flown through this Winding 
in the opposite direction. Hence the controls 
exercised by relays RR and K2 would have been 
Spacing in the former instance and narking in 
the latter instance. This would result in shifting 
the armature of the transmitting relay TR, to 
its positive or spacing contact. The current 
through the holding HWr of the receiving relay 
RR would also be reversed and would, there 
fore, hold the armature of the receiving relay 
RR, upon its spacing contact so long as the brush 
of the distributor is upon its contact number 2. 
As the brush of the distributor TD leaves con 

tact number 2, the holding winding HWr of the 
receiving relay RR is deemergized, and relay RR, 
is now free to respond to the third impulse of the 
Baudot code received from circuit R.L. If we 
examine the circuit conditions in the third level 
of the Series of SWitches, it Will be evident that 
relays F3 and G3 are energized, but that relay 
H is deemergized. Since the brush of selector E 
is on the positive contact of the third level, the 
relay Ka is connected to positive battery at both 
its terminals and is deenergized. 
With this condition existing, if the third im 

pulse of the Baudot code received from circuit 
RT is a marking impulse, a circuit will be com 
pleted when the brush of the distributor reaches 
the segment 3, from negative battery, over con 
ductor 0, through operating winding OWp of 
relay TR, over conductor 3, back contact of relay 
K3, third segment of the outer ring of the dis 
tributor TD, over the brush to the long inner 
segment 6 of the distributor, and thence over 
conductor f7, through the holding winding HWr 
of the receiving relay RR to ground. The cur 
rent flowing through the winding HWr is in such 
a direction to hold the armature of relay RR 
against its marking contact. Since the relay RR 
is in marking condition due to the third received 
impulse, and since the relay K3, which records 
the enciphering condition for this impulse, is in 
spacing condition, the current flows through the 
winding OWp in such a direction as to impel the 
armature of the relay TR to its spacing contact so 
that a positive pulse is sent out to the line T.I. 

It will, of course, be evident that if the third 
character impulse had been a spacing pulse, the 
armature of relay RR would have been connected 
to positive battery and the current flow through 
the windings HWr and OWp would have been 
reversed. This would cause the holding winding 
HWr to hold the armature of relay RR against 
its spacing contact so long as the brush of the 
distributor is upon segment 3 of the distributor. 
The current through the operating winding OWp 
of relay TR would now be flowing in such a direc 
tion as to cause the armature of said relay to 
rest upon its marking contact, and a negative 
marking pulse would be sent to the line, both 
relay RR and relay K3 being at this time in spac 
ing condition. 

Similarly, when the brush arm reaches segment 
4, if the fourth received impulse of the Baudot 
code is a marking impulse, it will be evident from 
inspection that relay K4 in the fourth level of 
the switches is also in marking condition and, 
therefore, the transmitting relay TR will shift its 
armature to its marking contact, if it is not al 
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ready resting there. The circuit in this instance 
will be from negative battery, over the armature 
of relay RR, through the upper operating Win 
dow OWn, over conductor 2, front contact of 
relay K4, 4th segment of the distributor, and 
thence over circuit elements previously traced 
to the holding winding H.Wr. Obviously, if the 
4th pulse of the Baudot code corresponding to 
the character to be enciphered happened to be a 
spacing impulse, the current flow through the 
winding OWn would be reversed and the arma 
ture of the relay TR. Would be shifted to its Spac 
ing contact, so that a positive pulse would be sent 
over the outgoing line TT. 

inally, considering the fifth impulse of the 
received Baudot code, it will be evident from in 
spection that relay K5 for the existing setting of 
the switches is energized and, therefore, in mark 
ing condition. Consequently, if the 5th received 
impulse is a marking impulse, the current Will 
flow through the upper operating winding OWn 
in such a direction as to shift the contact of the 
relay TR to its marking position to Send out a 
negative pulse to the line TL. If the received 
impulse is a spacing pulse, however, the flow of 
current will be in the reverse direction, and the 
winding OWn will shift the armature of the relay 
TR, to its spacing contact and send out a positive 
pulse to the line TT. 
As soon as the wiper of the distributor TD 

leaves segment number 5 of the outer ring, Wind 
ing HWr will be deenergized and relay RR will re 
spond to the stopping impulse, which is always a 
marking impulse. The relay RR will, therefore, 
have its arrnature on its marking contact and a 
circuit will be completed from marking battery 
over said armature, over conductor 0, through 
the operating winding OWp of relay TR, over 
conductor 24 to the stop segment in the outer 
ring of the distributor, and thence over the brush 
to the long inner segment 6, from which point it 
proceeds over conductor 7 and through wind 
ing HWr to ground. So long as the brush is upon 
the stop segment, the holding winding H.Wr will 
hold the armature of the relay RR upon its mark 
ing contact to prevent, it from responding to the 
succeeding starting impulse (if one immediately 
follows) before the cycle of operations is com 
pleted. While the brush passes over the stop 
ing segment, the operating winding OWp of the 

relay TR shifts the armature of said relay to 
its marking contact so that a negative stop im 
pulse will be sent to the line TL. Since the hold 
ing winding HWt receives current in such a di 
rection as to tend to hold the armature of relay 
TR against its marking contact, the marking im 
pulse sent to the line will continue even after the 
brush of the distributor leaves the stop segment, 
and indeed, will be maintained until the succeed 
ing start impulse sets up a new cycle of opera 
tion to encipher a new character. 
Coming back to the distributor TD, as the wiper 

leaves the stop segment it will come to rest on the 
Zero Segment of the outer ring engaging with 
the armature of the release magnet RMI. Re 
lease magnet RM, however, will not be operated 
until the Succeeding start inpulse comes in from 
the circuit RL. The succeeding starting impulse, 
which is always a space impulse, will shift the 
armature of the relay RR to its spacing contact 
and operate the release magnet RM over con 
ductors fi and 5, as previously described, to 
start a new cycle of operation. 

Let us now return to the condition existing 
while the brush of the distributor TD was pass 
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12 
ing over the stop segment, and thereby trans 
mitting the stop impulse to the line. TL. During 
the entire rotation of the distributor. up to this 
point the various selectors A, B, C, D and E. Were 
all set at the positions illustrated in the drawings 
to impose upon the relays K1 to K5, inclusive, an 
enciphering combination for scrambling the re 
ceived Baudot-code in accordance with the set 
ting of the switches. When the brush reaches 
the stop segment, however, a switch-controlling 
can SC rinonentarily closes its contact and con 
nects ground to conductor 18 and thence-over the 
key PXa, over right-hand back contact of relay AI, 
through the winding of the step magnet Ma to 
positive battery. Step magnet Ma is energized, 
and as it pulls up its armature, the pawl of the 
armature (not shown) is advanced to engage a 
few toothi in the stopping ratchet wheel of the 
Selector A. 
At its right-hand contact step magnet Ma, opens 

the short circuit about the right-hand winding of 
relay A1 (which is also connected to conductor 
f3), so that relay Al is energized. At its right 
hand front contact relay A1 is locked up over 
its right-hand winding so long as the contact 
made by the cam SC remains closed. When the 
relay A1 locks up, it opens at its right-hand arma 
ture the circuit previously traced through the 
stepping magnet Ma, which is released to ad 
vance to selector A one step so that all of its 
brushes now rest upon the 7th contact. The other 
Selectors remain as before. As soon as the cam 
SC releases its contact the circuit over con 
ductor 8 is opened and locked-up relay A1 is 
deenergized so that the circuit of the stepping 
magnet Ma is prepared for a new stepping im 
pulse, which Will occur when the cam SC again 
closes its contact after another rotation of the 
distributor. . 
With the selector A advanced to its seventh 

contact, a new scrambling condition is set up in 
each bank upon the relays K1 to K5, inclusive. 
If we trace the circuits, it will be evident that 
in the first level, in accordance with the new set 
ting, relays F1 and G1 will be energized, relay H1 
will be deemergized, and relay EX1 will be ener 
gized to shift its armature to marking condition. 
Tracing through the circuits of the other levels, 
it will be evident that relay K2 will be deemergized, 
relay K3 will be energized, relay K4 will be ener 
gized and relay K5 will be deenergized. Conse 
quently the new scrambling code will be mark 
space-mark-mark-space, whereas the previous 
Scrambling code was Space-mark-space-mark 
mark. In other words, in this instance each pulse 
of the group of five is reversed, except the 4th 
one which is unchanged. This is due to the fact 
that in the 4th level the wiper of selector A passes 
from a 6th contact, which was negative to a 7th 
contact which is also negative, whereas the wip 
ers of the other levels of selector A all happened 
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to pass from a contact of one polarity to a con 
tact of opposite polarity. 

t will be noted that the 6th level of each of 
the selectors has a set of contacts which are 
connected through individual lamps to positive 
battery. With all of the selectors in the posi 
tion shown in the drawings the brush of the 6th 
bank of selector A is resting upon the 6th con 
tact, and, therefore, the 6th lamp of the group 
associated with selector A will glow, indicating 
that the selector is in its 6th position. At the 
same time the lower brush of selector B is on 
its 18th contact so that its 18th lamp glows. 
Also the lower brush of selector C is on its 14th 



2,401,507 
13 

contact and causes the 14th lamp in its group 
to glow while the lower brush of selector D is 
on its 20th contact causing the 20th lamp of that 
group to glow. Finally, the lower brush of selec 
tor E is upon its 14th contact so that the 14th 
lamp of the last group glows. These lamps in 
dicate the setting of each of the Switches. When, 
as above described, the selector A Was advanced 
from its 6th to its 7th contact, its 6th lamp will 
be extinguished and the glowing of the 7th lamp 
will indicate the new setting of said selector. 
Similarly other changes in the setting of any of 
the selectors will be indicated by the appropriate lamps. 
When selector A has finally been advanced to 

its 22nd contact, a circuit is completed over its 
lower brush and the 22nd contact of its 6th level, 
through the last lamp of the series, and thence 
over conductor 9, contact of key Kb, back con 
tact of relay B1, through the winding of step 
magnet Mb to positive battery. Step magnet 
Mb upon drawing up its armature advances its 
pawl to a new tooth of the stepping ratchet, 
but it does not move the ratchet until the step 
magnet is deenergized, which occurs as SOOn aS 
the relay B1 is locked up upon the opening of the 
short circuit of its winding by the right-hand 
contact of step magnet Mb. Selector B is, there 
fore, advanced from its 18th position to its 19th 
position. Thus we now have a condition where 
selector A is upon its 22nd position, selector B in 
its 19th position, while the other selectors re 
main in the position shown in the drawings. 
As soon as the distributor DT completes an 

other revolution to utilize the new setting, it 
connects ground to conductor 8 again, thereby 
advancing the selector A from its 22nd posi 
tion to its first position. The wiper of selector 
A in passing from its 22nd contact opens the 
locking circuit for the relay B1 of the Selector 
B, which extended over conductor 9 and the 22nd 
contact of the lower contact of selector A to 
ground over the lower wiper of selector A. Re 
lay B1 is restored to normal so that the step mag 
net Mb is now ready to receive a new impulse 
after the selector A has again been advanced 
step-by-step to its 22nd contact. In the mean 
time twenty-two new scrambling codes have been 
set up and utilized before the selector B is again 
advanced. 

In a similar manner, when the selector B has 
been advanced to its 22nd contact, a circuit for 
step magnet Me is established and Selector C 
is advanced from its 14th to its 15th position. 
Each time the Selector B is rotated the Selector C 
is advanced to a new position until it finally 
reaches its 22nd position, when it causes the mag 
net Md to step the selector D from its 20th to its 
21st position. Finally, after selector D is ad 
vanced to its 22nd position, stepping magnet Me 
of the selector E advances said Selector from its 
14th to its 15th position. 
To recapitulate, each time the selector A is ad 

vanced twenty-two steps, selector B is advanced 
one step. Each time selector B is advanced twen 
ty-two steps, selector C is advanced one step. 
Each time selector C is advanced twenty-two 
steps, selector D is advanced One step, and finally, 
each time Selector D is advanced twenty-two 
steps, selector E is advanced One step. Thus it 
is necessary for selector D to rotate over each of 
its twenty-two steps twenty-two times before the 
selector E makes one complete rotation step-by 
step. This multiplying of the steps necessary for 
any preceding selector to be advanced before a 
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14 
succeeding selector is advanced one step, results 
in a possibility of 5,153,632 successive scrambling 
codes being set up before the succession of key 
codes begins to repeat itself. Moreover each. One 
of these 5,153,632 combinations is indicated by 
the glowing of the lamps connected to the lower 
levels of the five Selectors. 
As will be observed, keys Ka, Kb, Kc, etc., are 

provided in the conductors 18 to 22, inclusive. 
By operating any one of these keys the corre 
sponding selector may be advanced one step man 
ually. If at any time, therefore, the sending oper 
ator desires to change arbitrarily to a new setting 
of the selectors which control the key, he will 
simply send a message to the receiving operator 
to inform him what the new setting is to be. 
Thereupon both operators will manipulate their 
keys Kato Ke, inclusive, a proper number of times 
to advance each of the five SelectorSA, B, C, D and 
E to its new setting, after which communication 
may be resumed as before. 
By arbitrarily resetting the enciphering ar 

rangement from time to time before the succes 
sion of over five million combinations repeats, 
itself, it is possible to prevent repetition of the 
complete succession of scrambling characters, and 
only such repetition of individual characters: 
takes place as will inevitably occur even under 
random conditions. Obviously, since we only 
have thirty-two characters in ordinary teletype 
Writer operation, even When these characters foll 
low each other in a random manner, each char 
acter will inevitably be repeated a large number. 
of times in a total of 5,153,632 possibilities, and 
we may even find the same group of several 
characters repeated in the Same Order Several 
times in such a large range of possibilities. But 
even here these few repetitions will have no mean 
ing to one attempting to "break' the cipher, be-, 
cause each time they will appear in a different 
environment of preceding and following char 
acters. 
It Will, of course, be evident that the positive 

and negative connections to each of the contacts 
of each of the levels of the Several Selector 
switches should be determined on a wholly arbi 
trary and random basis, so that the resulting 
enciphering key Will have a random base the 
sequence of which will not be repeated over 5,153,- 
632 operations. 
While this invention has been discussed in cer 

tain Specific arrangements Which are deemed de 
sirable, it will be obvious that the general princi 
ples herein illustrated may be embodied in other 
organizations widely different from those illus 
trated without departing from the Spirit of the 
invention as defined in the appended claims. 
What is claimed is: 
1. A System for transmitting messages com 

posed of characters in the form of Baudot code. 
combinations, means to encipher or decipher said 
meSSages by combining the message code combi 
nations With Successive cipher code combinations 
representing characters which are unrelated to 
Said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a plurality of multipoint 
SWitches having WiperS movable from point to 
point of Said Switches, circuits controlled by said 
SWitches to produce key pulses, said pulse being 
of One character if an odd number of said 
SWitches rest upon marking points and being of 
opposite character if an odd number of said 
switches do not rest upon marking points, and, 
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means acting after a given message character 
has been combined with key pulses to shift at 
least one of said switches with respect to the 
others to produce a new cipher combination for 
scrambling a succeeding message character. 

2. A system for transmitting messages composed 
of characters in the form of Baudot code combi 
nations, means to encipher or decipher said nes 
Sages by combining the message code combina 
tions with Successive cipher code combinations 
representing characters which are unrelated to 
Said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a plurality of multipoint 
Switches having wipers movable from point to 
point of said switches, circuits controlled by 
said Switches to produce key pulses, said pulse 
being of one character if an odd number of said 
switches rest upon marking points and being of 
Opposite character if an odd number of Said 
Switches do not rest upon marking points, means 
acting after a given message character has been 
combined with key pulses to shift at least one of 
Said switches with respect to the others to pro 
duce a new cipher combination for combining 
with a succeeding message character, and means 
to visually indicate the point at Which each switch 
is set. 

3. A systern for transmitting messages con 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with successive cipher code combina 
tions representing characters which are unrelated 
to said message character's either as to order, 
grouping, frequency of occurrence, or relation 
ship to each other, means to produce said cipher 
code combinations including a plurality of multi 
point-switches having wipers movable from point 
to point of said switches, circuits controlled by 
said switches to produce key pulses, said pulse be 
ing of one character if an odd number of said 
switches rest upon marking points and being of 
opposite character if an odd number of said 
switches do not rest upon marking points, a dis 
tributor for successively transmitting said key 
pulses to combine them with corresponding char 
acter pulses, and means synchronized with said 
distributor to transmit a resetting pulse after said 
key pulses have been transmitted to change the 
setting of said Switches with respect to each other 
to produce a new cipher combination for combin 
ing with a succeeding message character. 

4. A System for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code con 
binations. With Successive cipher code combina 
tions representing characters which are unre 
lated to said message characters either as to Or 
der, grouping, frequency Cf occurrence, or rela 
tionship. to each other, means to produce said 
cipher code combinations including a plurality of 
multipoint switches having wipers movable from 
point to point of Said SWitches, circuits controlled 
by said Switches to produce key pulses, said pulse 
being of one character if an odd number of said 
switches rest upon marking points and being of 
Opposite character if an odd number of said 
SWitches do not rest upon marking points, a dis 
tributor for successively transmitting said key 
pulses to combine them. With corresponding chair 
acter pulses, means Synchronized with said dis 
tributor to transmit a resetting pulse after said 
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key pulses have been transmitted to change the 
Setting of Said Switches with respect to each other 
to produce a new cipher combination for c0m 
bining with a succeeding message character, and 
means independent of said resetting pulse and 
controllable at Will to reset any or all of said 
Switches to produce a desired relationship be 
tween them. 

5. A System for transmitting messages composed 
of characters in the form of Baudot code combina 
tions, means to encipher or decipher said mes 
Sages by combining the message code combina 
tions With successive cipher code combinations 
representing characters which are unrelated to 
Said meSSage characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a plurality of multipoint 
SWitches having Wiper's movable from point to 
point of said switches, circuits controlled by said 
Switches to produce key pulses, said pulse being 
of One character if an odd number of said 
Switches rest upon marking points and being of 
opposite character if an odd number of said 
Switches do not rest upon marking points, a dis 
tributor for successively transmitting said key 
pulses to combine them with corresponding char 
acter pulses, means Synchronized with said dis 
tributor to transmit a resetting pulse after said 
key pulses have been transmitted to change the 
setting of said Switches with respect to each other 
to produce a new cipher combination for com 
bining with a succeeding message character, 
means independent of Said resetting pulse and 
controllable at Will to reset any or all of said 
SWitches to produce a desired relationship be 
tween them, and means to visually indicate the 
point at which each set is set. 

6. A System for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with successive cipher code combinations 
representing characters Which are unrelated to 
said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a series of multipoint 
Switches having wipers movable from point to 
point of Said Switches, each of said switches hav 
ing its points activated to produce a marking or 
a spacing condition, circuits controlled by said 
SWitches to produce key pulses, said pulse being 
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of One character if an odd number of said 
switches rest upon marking points and being of 
opposite character if an odd number of said 
switches do not rest upon marking points, and 
means acting after a given message character has 
been combined with key pulses to shift at least 
one of said switches with respect to the others to 
produce a new cipher combination for Scrambling 
a succeeding message character. 

7. A System for transmitting messages con 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with successive cipher code combina 

5 

tions representing characters which are unre 
lated to said message characters either as to or 
der, grouping, frequency of occurrence, or rela 
tionship to each other, means to produce said 
cipher code combinations including a series of 
multipoint switches having wipers movable from 
point to point of said Switches, each of said 
Switches having its points activated to produce 



2,401,507 
7 

'a marking or a spacing condition, circuits con 
trolled by said switches to produce key pulses, 
said pulse being of one character if an odd num 
ber of said switches rest upon marking points 
and being of opposite character if an odd number 
of Said switches do not rest upon marking points, 
means acting after a given message character has 
been combined with key pulses to shift at least 
one of said switches with respect to the others to 
produce a new cipher combination for combining 
with a succeeding message character, and means 
to visually indicate the point at which each 
SWitch is set. 

8. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by Combining the message code combi 
nations with successive cipher code combinations 
representing characters which are unrelated to 
Said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
‘combinations including a series of multipoint 
Switches having wipers movable from point to 
point of said switches, each of said switches hav 
ing its points activated to produce a marking or 
a spacing condition, circuits controlled by said 
Switches to produce key pulses, said pulse being 
of one character if an odd number of said switches 
rest upon marking points and being of opposite 
character if an odd number of said switches do 
not rest upon marking points, a distributor for 
Successively transmitting said key pulses to com 
bine them with corresponding character pulses, 
and means Synchronized with said distributor to 
transmit a resetting pulse after said key pulses 
have been transmitted to change the setting of 
Said Switches with respect to each other to pro 
duce a new cipher combination for combining 
with a succeeding message character. 

9. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with successive cipher code combina 
tions representing characters which are unrelated 
to said message characters either as to order, 
grouping, frequency of occurrence, or relationship 
to each other, means to produce said cipher code 
combinations including a series of multipoint 
Switches having wipers movable from point to 
point of Said switches, each of said switches hav 
ing its points activated to produce a marking or 
a Spacing condition, circuits controlled by said 
SWitches to produce key pulses, said pulse being 
of one character if an odd number of said 
Switches rest upon marking points and being of 
Opposite character if an odd number of said 
Switches do not rest upon marking points, a dis 
tributor for successively transmitting said key 
pulses to combine them with corresponding chair 
acter pulses, means synchronized with said dis 
tributor to transmit a resetting pulse after said 
key pulses have been transmitted to change the 
setting of said switches with respect to each other. 
to produce a new cipher combination for combin 
ing with a succeeding message character, and 
means independent of said resetting pulse and 
controllable at will to reset any or all of said 
switches to produce a desired relationship be 
tween them. 

10. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 

5 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

5 

S. 
nations with successive cipher code combinations 
representing characters which are unrelated to 
said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a series of multipoint 
Switches having wiperS movable from point to 
point of said switches, each of said switches hav 
ing its points activated to produce a marking or 
a spacing condition, circuits controlled by said 
Switches to produce key pulses, said pulse being 
of one character if an odd number of said 
SWitches rest upon marking points and being of 
opposite character if an odd number of said 
Switches do not rest upon marking points, a dis 
tributor for successively transmitting said key 
pulses to combine them with corresponding char. 
acter pulses, means Synchronized with said dis 
tributor to transmit a resetting pulse after said 
key pulses have been transmitted to change the 
Setting of said switches with respect to each other 
to produce a new cipher combination for com 
bining with a succeeding message character, 
means independent of said resetting pulse and 
controllable at will to reset any or all of said 
SWitches to produce a desired relationship be 
tween them, and means to visually indicate the 
point at Which each Switch is set. 

il. A System for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with successive cipher code combina 
tions representing characters which are unre 
lated to said message characters either as to or 
der, grouping, frequency of occurrence, or rela 
tionship to each other, means to produce said 
cipher code combinations including a series of 
multi-point switches having wipers movable from 
point to point of said switches, a set of circuit 
connections related to each of a plurality of points 
of one of said switches extending to each of a plu 
rality of points of a second of said switches, a set 
of circuit connections related to each of said plu 
rality of points of said second switch being ex 
tended to each of a plurality of points of a third 
SWitch. When provided, and sets of circuit, con 
nections in a similar manner being extended to 
succeeding switches when provided, character 
determining elements associated with the last 
Switch of said series, said character determining 
elements being activated in accordance with the 
circuits, thus extended from switch to switch in 
the series, means to combine the keypulsesformed 
by said character determining elements with the 
pulses corresponding to message characters, and 
means acting after a given message character 
has been thus treated to shift at least one of said 
SWitches with respect to the others to produce a, 
new cipher combination for combining with a 
succeeding message character. 

12. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by mixing the message code combina 
tions with successive cipher code combinations 
representing characters which are unrelated to 
said message characters either as to order, 
grouping, frequency of occurrence, or relationship 
to each other, means to produce said cipher code 
combinations including a series of multipoint 
Switches having wipers movable from point to 
point of said switches, a set of circuit connections 
related to each of a plurality of points of one of 
said switches extending to each of a plurality of 
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points of a second of said switches, a set of cis 
cuit connections related to each of said plurality 
of points of said second switch being extended to 
each of a plurality of points of a third switch 
when provided, and sets of circuit connections in 
a similar manner being extended to succeeding 
switches when provided, character determining 
elements associated with the last switch of Said 
series, said character determining elements being 
activated in accordance with the circuits thus 
extended from Switch to switch in the series, 
means to combine the key pulses formed by Said 
character determining elements with the pulses 
corresponding to message characters, means act 
ing after a given message character has been So 
treated to shift at least one of said switches with 
respect to the others to produce a new cipher 
combination for combining With a succeeding 
message character, and means to visually indi 
cate the point at which each switch is set. 

13. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with successive cipher code combina 
tions representing characters which are unre 
lated to said message characters either as to 
order, grouping frequency of occurrence, or rela 
tionship to each other, means to produce said 
cipher code combinations including a series of 
multipoint switches having wipers movable from 
point to point of said switches, a set of circuit 
connections related to each of a plurality of points 
of one of said Switches extending to each of a 
plurality of points of a second of said switches, a 
Set of circuit connections related to each of Said 
plurality of points of Said Second Switch being 
extended to each of a plurality of points of a 
third switch when provided, and sets of circuit 
connections in a similar manner being extended 
to Succeeding Switches when provided, character 
determining elements associated with the last 
Switch of said series, said character determin 
ing elements being activated in accordance with 
the circuits thus extended from switch to switch 
in the Series, means to combine the key pulses 
formed by Said character determining elements 
with the pulses corresponding to message char 
acters, a distributor for successively transmit 
ting said key pulses to combine them with corre 
sponding message character pulses and means 
Synchronized with Said distributor to transmit a 
resetting pulse after said key pulses have been 
transmitted to change the setting of said switches 
with respect to each other to produce a new. 
cipher combination for combining with a suc 
ceeding message character. 

14. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
neSSages by combining the message code con 
binations with successive cipher code combina 
tions representing characters which are unrelated 
to Said message characters either as to order, 
grouping, frequency of occurrence, or relation 
ship to each other, means to produce said cipher 
code combinations including a series of multi 
point Switches having wipers movable from point 
to point of said switches, a set of circuit connec 
tions related to each of a plurality of points of 
Oise of said Switches extending to each of a plu 
rality of points of a second of said switches, a set 
of circuit connections related to each of said 
plurality of points of said second switch be 
ing extended to each of a plurality of points of 
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a third switch when provided, and sets of circuit 
connections in a similar rihanner being extended 
to succeeding switches when provided, character 
determining elements associated with the last 
Switch of said series, said character determining 
elements being activated in accordance With the 
circuits thus extended from switch to switch in 
the series, means to scramble the key pulses 
formed by said character determining elements 
with the pulses corresponding to message charac 
ters, a distributor for successively transmitting 
said key pulses to combine then with correspond 
ing message character pulses, means Synchro 
nized with said distributor to transmit a reset 
ting pulse after said key pulses have been trans 
mitted to change the setting of said Switches 
with respect to each other to produce a new 
cipher combination for combining with a succeed 
ing message character, and means independent of 
said resetting pulse and controllable at will to 
reset any or all of said switches to produce a de 
sired relationship between them. 

15. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with successive cipher code combina 
tions representing characters which are unrelated 
to said message characters either as to order, 
grouping, frequency of occurrence, or relation 
ship to each other, means to produce said cipher 
code combinations including a series of multipoint 
switches having wipers movable from point to 
point of said switches, a set of circuit connections 
related to each of a plurality of points of one 
of said switches extending to each of a plurality 
of points of a second of said switches, a set of 
circuit connections related to each of said plural 
ity of points of said second switch being extended 
to each of a plurality of points of a third switch 
when provided, and sets of circuit connections in 
a similar manner being extended to succeeding 
switches when provided, character determining 
elements associated with the last Switch of said 
series, said character determining elements being 
activated in accordance with the circuits thus 
extended from switch to switch in the series, 
means to combine the key pulses formed by said 
character determining elements with the pulses 
corresponding to message characters, a distribu 
tor for successively transmitting said key pulses 
to combine them with corresponding message 
character pulses, means synchronized with said 
distributor to transmit a resetting pulse after 
said key pulses have been transmitted to change 
the setting of said switches with respect to each 
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other to produce a new cipher combination for 
combining with a succeeding message character, 
means independent of said resetting pulse and 
controllable at will to reset any or all of said 
switches to produce a desired relationship be 
tween them, and means to visually indicate the 
point at which each switch is set. 

16. A system for transmitting messageS Com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with successive cipher code combinations 
representing characters which are unrelated to 
said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
other, means to produce said cipher code combi 
each other, means to produce said cipher code com 
binations including a series of switching stages, 
each of said stages having a plurality of terminals, 
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a set of character determining elements one cor 
responding to each unit of the Baudot code, said 
character determining element being associated 
with separate terminals of a final switching stage 
of the series, a set of interstage conductors re 
lated to terminals of the next preceding stage, 
said conductors leading to terminals of said final 
switching stage, and sets of interstage conductors 
related to terminals of still earlier stages when 
provided, each such set leading to terminals of 
the next succeeding stage, the number of Con 
ductors in each interstage set being evenly divis 
ible by the number of said character determining 
elements, said character determining elements 
being activated in accordance with circuits ex 
tended from stage to stage in the series, means 
to combine the key pulses formed by said char 
acter determining elements with the pulses corre 
sponding to message characters, and means act 
ing after a given message character has been com 
bined with key pulses to shift the connections of 
at least one of Said sets of interstage conductors 
With respect to the other sets to produce a new 
cipher combination for combining with a succeed 
ing message character. 

17. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with Successive cipher code combinations 
representing characters which are unrelated to 
Said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a series of Switching 
stages, each of said stages having a plurality of 
terminals, a set of character determining ele 
ments one corresponding to each unit of 
the Baudot code, said character determining ele 
ment being associated with separate terminals of 
a final Switching stage of the series, a set of inter 
stage conductors related to terminals of the next 
preceding stage, said conductors leading to termi 
nals of Said final switching stage, and sets 
of interstage conductors related to termi 
nals of still earlier stages. When provided, each 
Such set leading to terminals of the next 
succeeding Stage, the number of Conductor's 
in each interstage set being evenly divisible by 
the number of said character determining ele 
ments, said character determining elements being 
activated in accordance with circuits extended 
from Stage to stage in the series, means to com 
bine the key pulses formed by said character de 
termining elements with the pulses corresponding 
to message characters, means acting after a given 
meSSage character has been combined with key 
pulses to shift the connections of at least one 
of Said sets of interstage conductors with respect 
to the other sets to produce a new cipher combi 
nation for combining with a succeeding message 
character, and means to visually indicate the 
point to which each switching stage is so shifted. 

18. A System for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code com 
binations with Successive cipher code combina 
tions representing characters which are unrelated 
to said message characters either as to order, 
grouping, frequency of occurrence, or relation 
ship to each other, means to produce said cipher 
code combinations including a Series of SWitching 
stages, each of said stages having a plurality of 
terminals, a set of character determining ele 
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ments one corresponding to each unit of the 
Baudot code, said character determining element 
being associated with separate terminals of a 
final Switching stage of the series, a set of inter 
stage conductors related to terminals of the next 
preceding stage, said conductors leading to ter 
minals of said final switching stage, and Sets of 
interstage conductors related to terminals of still 
earlier stages when provided, each such set lead 
ing to terminals of the next succeeding stage, the 
number of conductors in each interstage set being 
evenly divisible by the number of said character 
determining elements, said character determining 
elements being activated in accordance with cir 
cuits extended from stage to stage in the series, 
means to combine the key pulses formed by said 
character determining elements with the pulses 
corresponding to message characters, a distributor 
for successively transmitting said key pulses to 
combine them with corresponding message char 
acter pulses, and means synchronized with said 
distributor to transmit a resetting pulse after said 
key pulses have been transmitted to change the 
connections. of at least one of said sets of inter 
stage conductors with respect to the other sets to 
produce a new cipher combination for combining 
With a succeeding message character. 

19. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with successive cipher code combinations 
representing characters which are unrelated to 
said message characters either as to order, group 
ing, frequency of occurrence, or relationship to 
each other, means to produce said cipher code 
combinations including a series of switching 
stages, each of said stages having a plurality of 
terminals, a set of character determining ele 
ments one corresponding to each unit of the 
Baudot code, said character determining ele 
ment being associated With separate terminals of 
a final switching stage of the series, a set of in 
terstage conductors related to terminals of the 
next preceding stage, said conductors leading to 
terminals of said final Switching stage, and sets of 
interstage conductors related to terminals of still 
earlier stages when provided, each such set lead 
ing to terminals of the next succeeding stage, the 
number of conductors in each interstage set being 
evenly divisible by the number of said character 
determining elements, said character determin 
ing elements being activated in accordance with 
circuits extended from stage to stage in the series, 
means to combine the key pulses formed by said 
character determining elements with the pulses 
corresponding to message characters, a distribu 
tor for successively transmitting said key pulses 
to combine thern With corresponding message 
character pulses, means Synchronized with said 
distributor to transmit a resetting pulse after 
said key pulses have been transmitted to change 
the connections of at least one of said sets of in 
terstage conductors with respect to the other sets 
to produce a new cipher combination for combin 
ing with a Succeeding message character, and 
means independent of said resetting pulse and 
controllable at will to reset any or all of the con 
nections of said sets of interstage conductors to 
produce a desired relationship between them. 

20. A system for transmitting messages com 
posed of characters in the form of Baudot code 
combinations, means to encipher or decipher said 
messages by combining the message code combi 
nations with successive cipher code combina 
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tions representing characters which are unrelated 
to said message characters either as to order, 
grouping, frequency of occurrence, or relationship 
to each other, means to produce said cipher code 
combinations including a series of Switching 
stages, each of said stages having a plurality of 
terminals, a set of character, determining ele 
ments one corresponding to each unit of the 
Baudot code, said character determining ele 
ment being associated with separate terminals of 
a final switching stage of the series, a set of in 
terstage conductors related to terminals of the 
next preceding stage, said conductors: leading to 
terminals of said final switching stage, and sets of 
interstage conductors related to terminals of still 
earlier stages when provided, each such set lead 
ing to terminals of the next succeeding, stage, 
the number of conductors in each interstage set 
being evenly divisible by the number of said char 
acter determining elements, said character de 
termining elements being activated in accord 
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ance with circuits extended from stage to stage 
in the series, means to combine the key pulses 
formed by said character determining elements 
with the pulses corresponding to message charac 
ters, a distributor for successively transmitting 
said key pulses to combine them with correspond 
ing message character pulses, means synchronized 
with said distributor to transmit a resetting pulse 
after said key pulses have been transmitted to 
change the connections of at least one of Said 
Sets of interstage conductors with respect to the 
other sets to produce a new cipher combination 
fol' combining With a succeeding message charac 
ter, means independent of said resetting pulse 
and controllable at Will to reset any or all of the 
connections of said sets of interstage conductors 
to produce a desired relationship between them, 
and means to visually indicate the reset condition 
of Said connections. * : w 
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