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This invention relates to signaling systems and particularly to arrangements for provid 

ing secrecy in the transmission of messages 
over such systems. . 

as An object of the invention is to transmit 
signals in such a manner that they shall be 
intelligible only at a properly equipped re 
ceiving station. 
A feature of the invention is the provision 

10 of means in a signaling system employing a 
plurality of lines for simultaneously trans 
mitting different messages thereover with 
secrecy, and in such a manner that each of the lines is, or may be, continuously utilized to 

15 full capacity for carrying messages. 
In accordance with the invention, switch 

ing apparatus is provided at one station for 
dividing different telephone message waves 
into fragments on a time basis and for inter 

20 changing the fragment between different out 
going lines in such a manner as to make the 
transmitted messages unintelligible. At a 
receiving station corresponding switching 
apparatus operating in synchronism with 

25 that at the transmitting station is provided to 
split up the received waves into their com 
ponent message fragments and to recombine 
the message fragments in their proper intel 
ligible order. 
The invention will be clear from the foll 

lowing detailed description read in connec 
tion with the accompanying drawing which 
illustrates a signaling system embodying the 
invention. - - 

The signaling 
ing comprises a p. 
..., each of which is arranged to be connect 
ed at one end in rotation to each one of a plu 
rality of telephone stations S1, Sa Sa... b 
means of a commutator or distributor D, an 

30 

stem shown in the draw 

1 40 
at the other end in rotation to each one of 
a plurality of telephone stations S', S', 
S. . . . , y means of a commutator or dis 
tributor D. The stations S1, Sa Sa and S', 
Sa', S' are provided with the usual telephone 
transmitting and receiving equipment, which 
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for simplicity is not shown in the drawing. 
The distributors D and D may be of an 

suitable type, the details of design depend 
50 ing upon the number of lines over whichimes. 

urality of lines La, La, La - ring R with the segments of ring 

Sages are to be transmitted. The type illus 
trated is designed for associating any one of 
three lines to any one of three stations. As 
the two distributors, D and D', are identical 
it will only be necessary to describe one o 
them in detail. - 
The distributor D illustrated comprises 

four concentric conductor rings R. R. Rs 
and R4, which are insulated from each other, 
and each of these rings contains a plurality 
of segments also insulated from each other. 
The outer and innerrings R and R have 9 
segments each, which are respectively desig 
nated a -a and d-do, while the intermedi 
ate rings R and Ra have three segments each, 
respectively designated b, b. bs, and c, c, ca. 
The west and east terminals of the lines L, 

La and La are respectively permanently con 
nected to certain segments in the intermediate 
rings of distributors D and D', and the ter 
minals of the circuits leading from the sta 
tions S1, S2 and Ss and stations S', S' and 
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O 

Sa'are respectively permanently connected to 
certain segments in the inner and outer rings 
of distributors D and D', as shown in the drawing. 

75 

A distributor brush holder H comprising 
three rigidly connected radial arms of non conducting material spaced 120° apart is 
mounted in the center of the distributor D 
and arranged to be rotated by a motor (not 
shown) whose shaft is connected to the axis of 

two brushes, which, as the holder rotates, 
sweep over the distributor face and respec 
tively connect in sequence the segments of 

R. and the 
segments of ring Rs with the segments of 
ring R. The brushes on these radial arms are 
respectively designated B-B. 
The distributor D at the other end of the 

lines L,L, and Lis, as stated before, is identi 
cal with the distributor D just described and 
its corresponding elements are indicated by 
the same characters with the addition of a 
prime (), mark. . . . . . . . 
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the holder. Each of the radial arms carries 
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Any suitable arrangement may be used for 
synchronizing the operation of the distribu 
tors D and D. The arrangement shown in 
the drawing is not a part of the invention, but 00 
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is identical with the one illustrated and de 
scribed in the patent to Henry C. Egerton 
No. 1400,039, dated December 13, 1921. 

10 

5 

20 

Briefly, this synchronizing arrangementop 
erates as follows: The synchronizing oscilla 
tions are derived from the alternating cur 
rent sources s, and 8, which are connected in 
parallel and arranged to feed into the line 
circuit ILs and into the repeater circuit RC 
connected across the line is. The sources 8 
ands, are assigned slightly different frequen 
cies, which frequencies are above the signal 
ing frequencies carried by the line Ls. The 
filter F in the repeater circuit RC connected 
across the line La is adapted to exclude the 
signaling frequencies and to pass the higher. 
frequencies from the sources 8 and 8 to a 
vacuum tube repeater or combiner R, which 
produces in its output circuit, in addition to 
the frequencies from the sources 8, and 8, 
components representing the sum and differ 
ence of these frequencies. The filter F, in the 
output circuit of the repeater R is arranged to 
pass oscillations of the beat frequency.com 
prising the difference in the frequencies of 
the sources s, and 8. These beat oscillations 
are sent into the amplifier A and amplified 
sufficiently to effect operation of the distrib 
utor magnet M, which governs the rate of 
travel of the brush holder H through the in 
strumentality of the escapement mechanism 
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1 and ratchet 2, which may be frictionally 
connected to the shaft of the motor continu 
ously driving the brush holder H. 
At the east end of the line Ls, the syn chronizing apparatus comprising filters, re 

peater and amplifier, is a duplicate of the 
similarly designated apparatus already de 
scribed at the west end of the line. This ap paratus is arranged to permit the beat oscil 
lations produced by the combination of cur 
rents from the sources 8 and 9 received over 
the line us to effect the operation of the dis 
tributor magnet M and cause it to step the 
distributor D' in synchronism with the dis 
tributor D at the west end of the line. 
The operation of the system of the draw 

ing as a secrecy system will now be explained 
in detail. 

It will be assumed that three different tele 
phone messages are supplied to the distributor 
D from the circuits connected to stations S, 
Sa and Ss, respectively. In the position o 
the brush holder Has shown in the drawing, 
station S is directly connected over line L. 
with station S, in a circuit which may be 
traced as follows: from one side of station S, through conductor 3, segment a, of conductor 
ring Rubrush B, segment b of ring R, one 
'side of line, segment b of ring R, in dis 
tributor D', brush B', segmenta, of ring 
R1, conductor 3, station S', conductor 4, 
segment d', brush Ba', segment o', the other 
side of line, segment c of ring R, of dis 
tributor D, brush B, segment d, of ring R, 
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and conductor 4 back to station S. Tracing 
the circuits for the other stations in a similar 
manner it will be seen that for the position of 
the brush holder H shown, station S is con 
nected through line L with station S', and 

- station Sa is connected through line Lewith 
station Sa'. Now, if the distributor brush 
holder His rotated to the right by the motor 

o 

(not shown) to a position 40° from its press . 
ent position as shown in the drawing the 
synchronizing arrangement described above 
will cause a corresponding movement of the 
distributor brush holder H' at the other end 
of the lines to a position 40° to the left of its 
present position. For these changed posi 
tions of the brush holders H and H, station 
S. will be connected with station S, through 
the following circuit: from one side of sta 
tion S1, conductor 3, segment ag, brush B, 
segment be upper wire of line Ls, segment 
ba, brush Bs, segment as, conductor 3, sta 
tion S', conductor 4, segment d', brush Ba', 
segment ca, lower wire of line Lis segment 
ca, brush Be, segment do conductor 4 to the 
other side of station St. In a similar man 
ner the circuits may be traced to show that 
for these changed positions of the brush arms, 
station S will be connected to station S,' 
through line L4, and station Ss connected to 
station Ss' through line L. 

If the brush holder. His rotated to the right 
another 40°, or 80° from its position as shown 
in the drawing, causing the corresponding 
advancement to the left of brush holder H. 
at the other end of the lines, the circuits 
may be traced to show that station S will be 
connected to station S, through line L, sta 
tion S connected to station S' through line 
Ls and station Sa connected to station Sa' 
through line L. An advancement of the 
brush arm H 40° further to the right, or 
120° from the position shown in the draw 
ing, will bring the radial arms carrying the 
brushes in a position such that stations S, 
S., and S will be again connected to S,', 
S, and Sa', respectively, over lines H, and 
Ls, as was the case in the first arrangement 
described above. It is evident from the above 
that in every 120° advancement of the brush 
holders, the corresponding stations at each 
end of the lines are connected together for a 
short interval in rotation over each of the 
lines 11, Hig and ls. w 
From the above detailed description of the 

operation of one embodiment of the inven 
tion, it is apparent that the switching ap 
paratus at one end of the system insures that 
different messages from the sources S, S and 
Sa, or from the sources S', S' and Sa', for 
the arrangement described, of course, can be 
operated as a two-way system, when trans 
mitted, will be unintelligible, as the wave 
transmitted over each of the three lines will 
consist only of small fragments of each 
of the three messages arranged in an arbi 
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trary manner. The degree of unintelligibil 
ity will, of course, depend upon the size of the 
message fragments, which may be controlled 
by varying the length of the commutator 
segments or the speed at which the distributor 
brushes are rotated. A particular advantage 
of the invention lies in the fact that each 
message wave transmitted over the lines L, 

O 

La or La may be continuous, that is, each line 
may be employed to full capacity at all times in carrying messages. The switching ap 
paratus at the receiving end of the line, op 
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erating in synchronism with the switching 
apparatus at the transmitting end of the line, 
breaks up the unintelligible waves received 
over each of the lines, L4, L, and Ls into their component message fragments and dis 
tributes these fragments to the proper re 
ceiving stations combined in their original 
intelligible order. 
In such a system, as described, it is ap 

parent that an unauthorized observer by tap 
ping one or more of the lines will hear only unintelligible fragments of several conversa 
tions. Even though the observer taps all 
three of the lines, he will not be able to make 
out the messages transmitted unless he is ac quainted with the particular arbitrary man 
ner in which the messages are combined and 
has the proper apparatus for separating them, 
and has this apparatus suitably synchronized. 
It is, of course, apparent that in practice the 
different lines over which the jumbled up 
messages are transmitted may be widely sepa 
rated thus making it a practical impossibility 
for any unauthorized observer to tap all of the 
lines simultaneously. . . . 

It is to be understood that the particular ar 
rangement illustrated and described may be variously modified without departing in any 
way from the spirit of the invention as defined in the accompanying claims. For example, 
the invention has been described in connection 
with its application to three lines, but it is 
apparent that it is also applicable to any num 
ber of lines. Although an arbitrary manner 
of arranging the message fragments has been 
illustrated and described, it is apparent that 
the apparatus may be arranged to give any 
desired arrangement of the fragments. For 
example, distributors or commutators at each 
end of the systems in accordance with the in 
vention may be used in tandem or combined 
in any other manner to give any desired ir 
regular order for the message fragments. 
Moreover, although the invention has been il 
lustrated and described in connection with its 
use in telephone systems, it is to be understood 
that it is applicable to telegraph systems as 
well. Although the invention has been illustrated 
and described as applied to ordinary tele 
phone lines, it is not limited to such use but 
the signaling stations S1, S2, S. . . and S1’, 
S', S' . . . may be connected to high fre 

3. 

quency radio or carrier channels, for ex 
ample, in a manner similar to that disclosed in 
U.S. patent to Griggs 1,526,335 dated Feb. 17, 
1925. If desired, each of the signaling chan 
nels S1, S2, Ss may be arranged in a manner 
similar to that disclosed in the Griggs patent 
referred to above, so that when a station is not 
being utilized for transmitting messages, 
noise currents having characteristics of the message wave are automatically supplied to 
the leads to which said stations are connected. 
What is claimed is: 1. The method of securing secrecy in the 

transmission of telephone messages over a signaling system employing a plurality of 
transmission paths, which method comprises 
dividing different telephone message waves 
into fragments on an arbitrary predeter 
mined time basis, interchangin 
ments of the different messages between the 
different paths in such a manner that a sub stantially continuous unintelligible wave 
comprising fragments of each of the original 
waves is transmitted over each of said paths, 
and at a receiving point separating and re 
combining the transmitted fragments to re produce the original message waves. 

2. The method of securing secrecy in the 
transmission of telephone messages over a signaling system comprising a plurality of 
lines which method comprises diverting suc 
cessively occurring portions of different tele 
phone message waves in rotation and at a 

. predetermined rate into each of said lines 
in such a manner that a continuous unin 
telligible wave comprising portions of each 
of said telephone message waves transmitted 
over each of said lines, and at a receiving 
point separating the different message por 
tions in the received wave and recombining 
them to reproduce the original message 
WaVeS - 3. In a secret signaling system, a plurality 
of telephone message current sources, a plu 
rality of outgoing lines, commutating means 
for dividing the telephone currents from 
each of said sources into fragments on a pre 
determined time basis, and for cyclically in 
terchanging the fragments from the different 
telephone currents between the outgoing lines 
so that the resultant message wave transmit 
ted over each of said lines is substantially 
continuous and unintelligible and commu 
tating means operating in synchronism with 
the first-mentioned commutating means for separating the message fragments received 
over said lines, and for recombining them in 
their proper intelligible order. 4. In a secrecy system, a plurality of tele 
phone transmitting stations, a plurality of 
lines, switching means for cyclically connect 
ing each of said stations in rotation to one end. 
of each of said lines in such a manner that 
during the interval when a given one of said 
stations is connected to a given line, each 
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4. 

of the other stations is connected for the 
same interval to a different one of the other 
lines, a plurality of telephone receiving sta 
tions, and a second switching means operat 
ing in synchronism with the first mentioned switching means to connect said receiving 
stations in rotation to the other end of each of 
said lines in such a manner that during thein 
terval when a given one of said receiving 
stations is connected to a given line, each of 
the other receiving stations for the same in 
terval is connected to a different line, the pe 
riod of connection of each transmitting and 
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receiving station to a given line being pre 
determined and of small duration. 

5. In a two-way secret signaling, system, 
a plurality of lines, a plurality of signaling 
stations each comprising telephone transmit 
ting and receiving apparatus at each end of 
said lines, switching means for connecting 
each of the signaling stations at one end of 
said lines in rotation for a predetermined in 
terval of time to each of said lines in such a 
manner that during the interval of time when 
a given one of said stations is connected to a 
given line, each of the other stations at said 
end of said lines is connected for the same 
interval to a different one of the other lines, 
a second switching means operating in syn 
chronism with the first mentioned switching 
means for connecting the signaling stations 
at the other end of said lines in rotation to 
said lines in such a manner that during the 
interval when a given one of said signaling 
stations at said other end of said lines is con 
nected to a given line, each of the other sig 

40 

Inaling stations at said other end of said lines 
is connected for the same interval to a differ 
ent one of the other lines, 

6. In a secret signaling system a plurality 
of telephone transmitting stations, a plu 

trality of receiving stations, a plurality of 
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transmission lines therebetween, switchin 
means for simultaneously connecting one o 
said transmitting stations to one end of one 
of said lines and another of said transmit 
ting stations to one end of another of said 
lines and maintaining said transmission sta 
tions so connected for a predetermined small 
interval of time, and at the end of that in 
terval for disconnecting the first-mentioned 
transmitting station from the first-mentioned 
line and connecting it to the second-men 
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tioned line while simultaneously disconnect 
ing the second-mentioned station from said 
second-mentioned line and connecting it 
to said first-mentioned line, and a sec 
ond switching means operating in synchro 
nism with the first-mentioned switchin means for simultaneously connecting one 
said receiving stations to the other end of 
said first-mentioned line and another of said 
receiving stations to the other end of said 
second-mentioned line and maintaining said 
receiving stations so connected for another 

1752,485 

predetermined small interval of time, and 
at the end of said interval for disconnecting 
the first-mentioned receiving station from 
said first-mentioned line and connecting it 
to said second-mentioned line while simul 
taneously disconnecting the second-men 
tioned receiving station from said second 
mentioned line and connecting it to said first 
mentioned line. 

7. In combination in a secret signaling sys 
tem, three or more signal transmission paths, 
a corresponding number of signal stations 
each comprising telephone transmitting and 
receiving apparatus, and means for inter 
changeably connecting said stations with said 
paths for a predetermined period of time so 
that at any instant each station is connected 
to a different transmission path and to only 
one path, the period of connection of any sta 
tion to a given transmission path being short 
in comparison with the length of time re 
quired to transmit an intelligible portion of 
a message. 

8. In combinationin a secret signaling sys 
tem, a multiplicity of signal transmission 
paths, a corresponding number of pairs of 
signal stations, each pair. ES a tele phone transmitting station at one end of said 
paths and a telephone receiving station at 
the other end of said paths, and means for 
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interchangeably connecting each pair of Said. 
signal stations in succession to each of said 
paths in accordance with a prearranged 
scheme so that at a given instant each pair 
of signal stations is connected to a different 
one of said paths and to only one path, the 
period of connection of any pair of stations 
to a given transmission path being short in comparison with the period of time required 
to transmit thereover an intelligible portion of a telephone message. 

9. In combination in a secret signaling 
system, a multiplicity of signal transmission paths, a corresponding number of pairs of 
signal stations, each pair comprising a tele 
phone transmitting station at one end of said 
paths and a telephone receiving station at the 
other end of said paths, and means for inter 
changeably connecting each pair of said sig 
nal stations in succession to each of said 
paths in accordance with a prearranged 
scheme so that signaling currents from each 
telephone transmitting station are trans 
mitted continuously over said paths and at a 
given instant each pair of signal stations 
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20 
is connected to a different one of said paths 
and to only one path, the period of connec 
tion of any pair of stations to a given trans 
mission path being short in comparison with 
the period of time required to transmit there 25 
over an intelligible portion of a telephone 
eSS898 

10. In a secret telephone system, a plu 
rality of telephone lines, transmitters and re 
ceivers at opposite terminals of said lines, 130 
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and synchronously operating switches at said 
terminals for simultaneously connecting to 
each respective line a transmitter at one 
terminal and a cooperating receiver at the 
other terminal and for simultaneously in 
terchanging the connections in rapid succes 
sion to cause the speech currents utilized by 
each transmitter and its cooperating receiver 
at the opposite terminal to traverse first one 
line during the interval in which said trans 
mitter and its cooperating receiver are con 
nected thereto and then another line durin 
the interval in which said transmitter an 
receiver are connected thereto while the 
speech currents utilized by another transmit 
ter and receiver traverse said other line dur 
ing the interval in which said other transmit 
ter and its cooperating receiver are connected 
thereto and then said first line during the in 
terval in which said other transmitter and its cooperating receiver are connected there 
to, so on, in rapid recurring time inter 
W8S, - 

In witness whereof, I hereunto subscribe 
my name this 27th day of October A.D., 1925. 

RALPH. V. L. HART.LEY. 
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