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UNITED STATES 

2,129,860 

PATENT OFFICE 
2,129,860 

PRVACY SYSTEM 

Doren Mitchell, Bound Brook, N. J., assignor to 
Bei Telephone Laboratories, Incorporated, New 
York, N.Y., a corporation of New York 
Application May 15, 1937, Serial No. 42,816 

23 Claims. (Cl. 179-1.5) 
This invention relates to a transmission system 

and particularly to a method of and means for 
assuring secrecy in the transmission of messages. 
An object of the invention is the assurance of 

Secrecy in the transmission of messages and the 
prevention of intelligible reception of the mes 
Sages by unauthorized listeners. 

In accordance with a feature of the invention 
noise or Spurious speech is applied to the trans 
mission channel during the silent intervals, i.e., 
when the regular talkers are not speaking, 
whereby there is produced on the channel a prac 

20 

25 

30 

35 

40 

tically continuous train of sound composed of the 
useful speech and the noise or spurious speech. 
This train of sound will be in the nature of a 
meaningless jargon, the useful speech being, so 
blended with the noise or spurious speech that 
it will be practically impossible for unauthorized 
listeners to interpret the message. 

In accordance with a further feature of the 
invention means are provided for preverting the 
noise or spurious speech from reaching the au 
thorized listener at the distant end of the chan 
nel thereby avoiding subjecting him to the 
annoyance and inconvenience of listening to the 
unwanted speech or noise. 

In accordance with a further feature of the 
invention the frequency of a current used for 
certain control purposes is periodically changed 
whereby selection of the proper control current 
by unauthorized persons is rendered particularly 
difficult. 

In accordance with a particular embodiment 
of the invention the output of a phonograph 
pick-up is connected to the line during the silent 
periods, i.e., when the regular talker is not speak 
ing. Noise or spurious-speech has previously 
been recorded on the phonograph record. At 
this same time a control current is applied to 
the line, being effective to operate switching de 
vices at the distant terminal in order to prevent 
the noise or spurious speech from reaching the 
regular talker at the distant end of the channel. 
Upon the regular talker speaking, voice operated 
devices function to remove the spurious speech 
from the line, replacing it with the useful speech, 
and also to remove the control current from the 
line thereby permitting completion of a trans 
mission path to the distant talker. 
A full understanding of the operation of the . 

arrangement contemplated by the invention as 
well as appreciation of the various advantageous 
features thereof may be gained from considera 
tion of the following detailed description in con 

nection with the accompanying drawings in 
which; 

Fig. 1 shows diagrammatically a two-way, 
four-wire radio telephone system embodying fea 
tures of the invention; 

Fig. 2 shows in greater detail one terminal of 
the System diagrammatically illustrated in Fig. 1; 

Fig. 3 shows diagrammatically a modification 
of the system shown in Fig. 1 in accordance with 
which a periodically changing control current is 
utilized; and 

Fig. 4 shows one terminal of a system embody 
ing features of a modification of the invention in 
accordance with which pre-recorded speech is 
transmitted when the regular talker is not 
Speaking. 
The diagrams of Fig. 1 and Fig. 3 are not ?? 

tual circuit diagrams but rather single line lay 
outs each line indicating a transmission path. 
In these layouts a normal break in a path is indi 
cated by separated arrowheads and a normal 
make by connecting arrowheads. To show that 
a transmission element is to be controlled by 
a device, an arrow points from the device to 
wards the element. An arrow directed to a make 
point indicates that the path will be disabled at 
that point by operation of the control device and 
an arrow directed at a break point indicates that 
the break in the path will be eliminated by Op 
eration of the control device. Two arrowheads 
shown actually separated or wedged apart by the 
third arrowhead indicates that a normally make 
point is in operated or open condition. 

In Fig. 1 the arrangement contemplated by the 
invention is shown incorporated in a two-way, 
four-wire circuit forming a part of a radio tele 
phone system. The two terminals "west' and 
“east' of the system are represented, the circuit 
at the west terminal comprising a one-Way trans 
mission circuit EA for connecting the output of 
subscriber's station W to the west-east radio 
transmitter and a one-way transmission cir 
cuit WB for connectirig the east-west radio re 
ceiver 2 to the input of subscriber's station W. 
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Similarly, at the east terminal, a one-way trans 
mission circuit EB connects the west-east radio 
receiver 3 to the input of subscriber's station E: 
while the output of the subscriber's station is 
connected to the east-west radio transmitter 6 
by one-way transmission circuit WA. 
The west terminal transmitting circuit EA is 

normally disabled, (i. e. when the regular talkers 
are not speaking), so far as the output of sub 
scriber's station W is concerned, at control point 
7 by suitable means, for example a short circuit 

50 
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controlled by switching relays operating, in turn, 
under control of amplifier-detector 8. At this 
time, however, noise or spurious speech from 
Source 2, a phonograph for example, is applied 

5 to circuit EA and transmitted thereover to radio 
transmitter i - A contro current f1 produced 
by oscillator 22 is also supplied to circuit.EA after 
passing through filter 23. 
The privacy arrangement invented by appli 

10 cant may be used to advantage in conjunction 
With other types of privacy arrangements which 
are now well known, such an arrangement being 
indicated schematically at 24 of circuit EA, 29 of 
circuit EB, 25 of circuit WA, and 30' of circuit 

l5 WIB. Among the privacy devices commonly used 
at present are the so-called “band-splitting' type 
and the so-called 'speech inverter' type. Full 
disclosures of two well-known types of privacy 
devices are furnished respectively by R. W. 

20 Chesnut et al., Patent 1,829,783 and D. Mitchell 
et al., Patent 1981,114. 
An unauthorized person “listening-in' at this 

time on the transmission from the west terminal, 
therefore, would hear only the noise or Spurious 

25 speech emanating from source 2 and, further, if 
the system included other types of privacy ar 
rangements in addition to that invented by ap 
plicant, it would of course be necessary to over 
come the masking effects thereof before the bare 

30 spurious speech in the form transmitted would 
be heard. In order that the authorized talker 
at. Subscriber's. station E will not be subjected to 
this noise or spurious speech, circuit EB is held 
open at control point 26 by suitable means, for 

35 example by a short circuit applied through op 
eration of a switching relay. The switching re 
lay, in turn, may be controlled through ampli 
fier-detector 27 which is operated by the control 
current f1 emanating from source 22 and passed 

'Ace to the amplifier-detector through filter 28. 
Let it be assumed now that the authorized 

talker at subscriber's station W speaks. A part 
of the resulting voice currents passes over line 30 
through amplifier-detector 8 and causes the op 

45 eration of switching relays which (a) remove , 
the short circuit at control point and “enable' 
circuit EA so far as the output from subscriber's 
Station Wis concerned, (b) open line 3 at con 
trol point & thereby disconnecting source 2 

5 from the circuit, (c) open line 40 at control point 
42 thereby removing the control current f from 
the circuit and (d) open circuit WB at control 
point 43. 
Removal from the circuit of control current fi 

55 results in “enabling" circuit EB at control point 
26, the circuit previously being held open at this 
point, as pointed out above, by certain opera 
stions resulting from the passage of the control 
gurrent f1 through filter 28 to amplifier-detector 

60 
The useful Speech from subscriber's station W 

passes, therefore, over circuit EA to radio trans 
mitter , is radiated therefrom, picked up by 
radio receiver 3 and passed over circuit EB to 

65 Subscriber's station E. A portion of the speech 
energy is by-passed through amplifier-detector 44 
and causes, through operation of a switching re 
lay or other suitable means, disabling of line g6 
at control point 67. This prevents undesirable 

70 Operation of the transmitting centrols of the east 
terminal by echoes. 
When the regular talker at station W pauses in 

his speech, the circuits immediately return to the 
condition illustrated and spurious speech or noise 

75 is again applied to the line. An unauthorized 

listener therefore upon gaining access to the 
transmission channel would hear a practically 
continuous "jargon' comprised partly of useful 
speech and partly of noise or spurious speech. 
Interpretation of the message by recognization of 
the legitimate portions and mental masking of 
the spurious portions would be very diffiuclt there 
by rendering the message highly secret So far as 
unauthorized listeners are concerned. Interpre 
tation will, of course, be even more difficult if the 
arrangement be used in conjunction. With other 
types of privacy arrangements as the masking ef 
fects thereof must first be overcome. As pointed 
out above, however, the noise or spurious speech 
is not allowed to reach the distant authorized 
talker since control point 26 is held “open" by the 
tone fl; only the actual message reaches his sta 
tion. Reception of the message by the authorized 
person is not interfered With, therefore. 
The circuits for east-West transmission func 

tion in a manner similar to that described above. 
For example, when the regular talker at station 
E is not speaking, noise or spurious speech from 
Source 5 is applied to circuit WA and transmit 
ted thereover to the east-west radio transmitter 
f6. Control current fa produced by oscillator 52 
is also applied to circuit WA after being passed 
by filter 53. 
An unauthorized person "listening-in' at this 

time on the transmission from the east terminal 
to the west terminal would hear only the noise 
or spurious speech emanating from source 5. 
In order that the regular talker at station W will 
not be subjected to this noise, circuit WB is held 
open at control point 56 by suitable means, for 
example, by a short circuit applied through oper 
ation of a switching relay. The switching relay 
in turn may be controlled through amplifier-de 
tector 5 which is operated by the control current 
fa emanating from source 52 and passed to the 
amplifier-detector through filter 58. 
Upon the regular talker at station Espeaking, 

the circuits operate in a manner similar to that 
described above, circuit WA being “enabled' due 
to the action of amplifier-detector 59 for speech 
transmission at control point 6, the spurious 
speech or noise from source 5 and the control 
current f2 being removed, and circuit WIB being 
“enabled' at control point 56 (through removal 
of control current fa) for transmission of the 
speech to the regular talker at station W. A 
portion of the speech energy is shunted through 
amplifier-detector 62 and causes line 30 to be 
disabled at control point 63. . Circuit EE is 
opened or disabled at control point 66 at this time 
also. 
Upon the regular talker at station E ceasing to 

Speak the circuits immediately return to the con 
dition illustrated and the spurious speech or noise 
is again applied to the line. An unauthorized 
listener gaining access to the east-west channel 
therefore hears only the same meaningless jargon 
as is heard by unauthorized listeners on the West 
east channel. By the action of the means con 
trolled through amplifier-detector 5 however, 
the regular talker at station W receives only the 
useful speech and is not subjected to the noise 
or spurious speech. 

Referring now to Fig. 2 a more detailed show 
ing is furnished of the apparatus at one terminal, 
for example the west terminal of the System 
illustrated in Fig. 1. Subscriber's station 8 is 
coupled to the transmitting line 82 and the re 
ceiving line 83 by transformer 86, network 8 
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O 

V 

known manner. Speech energy emanating from 
subscriber's station 8 follows two parallel paths, 
one path 82 leading through amplifiers 89 and 90 
to radio transmitter 88 and the other path 9 
leading through amplifier-detector 92 and relays 
96, 97, 98 and Of. 
A phonograph turntable O2 and suitable driv 

ing mechanism 03 are provided, record 06 being 
rotatably supported on turntable fo2. A pick-up 
device O is associated with record O6 and serves 
to translate the mechanical undulations, on the 
record, which preferably represent spurious 
Speech, into corresponding electrical undulations 
which may then be transmitted over line 82. 
A suitable source of constant frequency O8, 

r which may be, for example, a vacuum tube oscil 
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lator, is provided the output of which is con 
nected to line 82 through wave filter 2. This 
filter may be of the type well known in the art 
and described, for example, by Patent 1,227,113, 
issued May 22, 1917, to G. A. Campbell and is 
So designed that it will pass only a small band of 
frequencies including the desired control current 
of a frequency f1. 

Radio receiver f22 is associated with receiving 
line 83 which line, in turn, is inductively coupled 
to subscriber's set 8 through transformer 86, 
amplifiers 24 and 25 being-included in the line. 
A path in shunt to line 83 is provided through 
filter 23 which is designed to pass only a small 
frequency band including the control frequency 
f2 transmitted from the distant terminal. The 
current passed by filter 23 is rectified by ami 
plifier-detector 26 and controls operation of 
relay 2. A second path in shunt to line 83 

?es through amplifier-detector 3 and relay 
Privacy devices 34 (transmitting) and 35 

(receiving) may be of any of the well-known 
types, for example, the type disclosed in Patent 
1981,114 issued to applicant and another. 
For purposes of further description the actual 

operation of the circuits illustrated in Fig. 2 will 
nOW be described in detail. The condition illus 
trated is that existing when the regular talker 
is not speaking. Line 82 is “disabled', so far as 
the output from Subscriber's station 8 f is con 
cerned, by the short circuit path completed 
through the break contact of relay 96. Spurious 
speech or noise from record O6 is picked up by 
unit 0 and applied to line 82 over a circuit com 
pleted through the break contact of relay 97 
while the control current f. produced by source 
O8 is applied to line 82 over a circuit completed 

through the two break contacts of relay 98, filter 
2 being included in this circuit. The Spurious 

Speech or noise and the control current fi are 
therefore supplied over line 82 to radio trans 
mitter 88 and radiated thereby to the distant 
radio receiver. 
The receiving circuits of the distant terminal, 

which are not illustrated, are the same as the 
receiving circuits of the terminal illustrated in 
Fig. 2 and it is believed that the effect of the 
currents transmitted by radio transmitter 88 
upon the distant terminal circuits may be better 
understood if we transfer our attention for the 
present to the receiving channel of Fig. 2 and 
assunre that Spurious speech or noise is being 
received thereby from the radio transmitter of 
the distant terminal (corresponding to radio 
transmitter 88) as well as a control current fa 
(corresponding to control current fl). Control 
current fa received by radio receiver 22 from 
the distant terminal is passed by filter 23, which 
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is designed to pass only this particular frequency, 
and after rectification by amplifier-detector 26, 
is effective to cause operation of relay 27. At 
this time, therefore, receiving circuit 83 is "dis 
abled' by a short-circuiting path completed 
through the make contact of relay 27 and the 
spurious speech or noise is not transmitted to 
the subscriber's station 8. 

Returning now to the transmitting channel of 
the terminal it will be understood from the above 
that the spurious speech or noise radiated from 
transmitter 88 is picked up by the radio receiver 
of the distant terminal and that the control Cir 
rent f is also picked up by the receiver and is 
effective to “disable' the receiving channel so that 
the distant talker is not subjected to the Spurious 
speech or noise. 
Assuming now that the regular talker at sta 

tion 8 starts to speak. A portion of the Speech 
energy passes over line 9 and after rectification 
by amplifier-detector 92, is effective to cause 
operation of relays 96, 97, 98 and 0. 
Operation of relay 96 interrupts the short 

circuiting path previously established through its 
break contact, line 82 now being “enabled' there 
fore for transmission of the speech currents from 
station 8 to radio transmitter 88. 

Operation of relay 97 interrupts at its break 
contact the path which previously connected the 
output of phonograph pick-up 07 to line 82 and 
the spurious speech or noise produced by record 
06 is now removed from the transmitting 

channel. m 

Operation of relay 98 interrupts at its break 
' contacts the path previously connecting the out 
put of oscillator f08 to line 82, control current fi 
also being now removed from the line. 
Operation of relay of completes a short-cir 

cuiting path through its make contact which 
'disables” line 83 while the regular talker at sta 
tion 8 is speaking thereby assuring against inter 
ruption and confusion should the distant talker 
also start speaking as well as preventing echoes 
and singing. 

During the actual time the regular talker is 
speaking, therefore, useful speech currents alone 
are radiated by radio transmitter 88 and received 
by the distant terminal radio receiver (corre 
sponding to radio receiver 22). In view of the 
fact that the control current f is not transmitted 
at this time the receiving line (corresponding to 
line 83) at the distant terminal is "enabled' per 
mitting reception of the useful speech by the dis 
tant talker. A portion of the received Speech 
energy is passed through a shunt path and causes 
operation of a relay effective to “disable' a por 
tion of the transmitting channel of the distant 
terminal thereby preventing undesirable opera 
tion of the transmitting controls by echoes. 
believed these operations of the receiving circuits 
at the distant terminal may best be visualized if 
we again turn for the moment to consideration of 
the receiving channel of the terminal illustrated 
in Fig. 2 and assume that useful speech currents 
are being received from the distant radio trans 
mitter, the spurious speech or noise and the con 
trol current f not being transmitted. 
The absenre of the control current fa results 

of course in relay 27 falling back to unoperated 
position (this relay was previously held operated 
by control current f2 after rectification by ampli 
fier-detector 26) thereby removing the short 
circuiting pathi previously completed through its 
make contact and “enabling' line 83 for trans 
mission of the received speech to Subscriber's sta 
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tion 8. A portion of the speech energy is 
shunted through amplifier-detector 3 and, after 
rectification thereby, is effective to cause opera 
tion of relay, 32. Operation of relay 32 com 

... pletes through its nake contact a short-circuiting 

0 

5 

3. 

45 

path which 'disables' line 9 in order to prevent 
undesirable operation of the transmitting con 
trols associated with station 8 by echoes. 

Immediately upon the regular talker at station 
3 ceasing to speak, relays 96, 9, 98 and drop 
back to the unoperated positions illustrated and 
the Spurious speech or noise and the control cur 
rent f1 are again applied to line 82 and radiated 
by radio transmitter 88. Therefore in accordance 
with the features of the system, operating as de 
scribed above, the regular authorized talkers re 
ceive only the useful Speech and are Subjected to 
no noise or spurious speech. Unauthorized per 
sons "listening-in' on the channel, however, hear 
a meaningless, substantially continuous jargon 
comprising the useful speech interspaced, during 
what would otherwise be silent periods, with the 
Spurious speech or noise. As a result intelligible 
reception of the message by unauthorized persons 
is very difficult and unpleasant. 

Referring now to Fig. 3 a modification of a part 
of the system is schematically illustrated. In ace 
cordance with this modification the outputs of a 
plurality of oscillators are combined to produce a 
complex frequency wave which is used as the con 
trol current. The frequency of this complex 
wave, further, is periodically changed in order 
to prevent unscrupulous persons "breaking' the 
privacy of the system by utilizing, in connection 
With their receiver, an amplifier-detector operat 
ing on the control current to remove the un 
Wanted portion of the transmission, that is the 
Spurious speech or noise. 

In order to simplify the showing as much as 
possible only that part of the apparatus used in 
transmission from one station and reception at the 
other station is shown and, further, only parts of 
the system directly associated with the control 
current production and utilization have been 
shown. The system in so far as the general ar 
rangement is concerned is the same as that de 
scribed above and it is not considered necessary 
to again describe all the featres of the present 
modification which are common to both systems. 

In the condition illustrated in Fig. 3, that is 
when the regular talker at substation 42 is not 
speaking, line 4 which connects the substation 
to radio transmitter 43 is “disabled' at control 
point (36. Noise or spurious speech from source 
6, a phonograph for example, is applied over 
line f48 to line 4 and conveyed thereover to 
radio transmitter 43. It will be noticed that in 
accordance with the present modification, the 
single control current source of the previous ar 

G. rangement has been replaced by a plurality of 
oscillators 6, 62, 63, 66 and 67. Associated 
with each oscillator is one of a series of relays , 

72, T3, 6 and 77. . Certain of the make con 
tacts of the relays are connected to line 4 by 
line 8 while the break contacts are connected 
to line 4 by line 8. 
The operating circuits of relays a , 2, 3, 
6 and are controlled through contacts of 

a telegraph tape transmitter 85 which-may be of 
the type well known in the telegraph art, for ex 
ample, the general arrangement may be as de 
scribed in E. F. Watson Patent 2,055,567. The 
tape 86, which is punched to control the posi 
tion of the contact fingers, is periodically stepped 
ahead by drive wheel 87 which is operated in 

e 8,188,880 

turn by stepping magnet 88. Motor 89 drives 
shaft 96, discs 9, 92 and 93 being carried by 
the shaft. 

In the condition illustrated in the drawings, it 
Will be noticed that relays 2 and are in 
Operated position while relays , 3 and 76 
are in non-Operated position. Relays 2 and 

are held in the operated position illustrated 
Over locking paths traced from battery 943, the 
respective right-hand windings and right make 
contacts of the two relays, line 95, disc 93 to 
ground f 96. The outputs of oscillators 62 (fa) 
and 67 (fs) are, therefore, applied over line 78 
to line 6 at this time and conducted thereover 
to radio transmitter (33. 
At the time the regular talker at station 62 is 

riot speaking, therefore, and when tape trans 
mitter 85 is in the position illustrated, radio. 
transmitter 43 sends out noise or spurious speech 
from source 4 as well as a complex control cur 
rent comprising frequencies fa from oscillator 62 
and fs from Oscillator S. 

Referring now for the moment to the receiving 
equipment at the east terminal, we have here five 
band-pass filters 23, 26, 27, 28 and 22 with 
respectively associated amplifier-detectors 222, 
223, 226, 22 and 228. Filter 3 passes frequency 
fi, filter 26 passes frequency f2, filter 2 passes 
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frequency fs, filter 28 passes frequency f. and 
filter 22 passes frequency fs. The output of 
each amplifier-detector is connected to an arma 
ture of a respective one of five relays 23, 232, 
233, 236 and 237. 
A tape transmitter 24 f is provided at the east 

station Which is similar in arrangement and op 
eration to tape transmitter 85 at the West station. 
Tape 242 is driven by drive wheel 243 which is 
driven, in turn, by stepping magnet 285. Motor 
246 drives shaft 247, discs 248, 249 and 250 being 
carried on the shaft. 
The two motors 89 and 266, are provided with 

suitable control means whereby they are operated 
Synchronously and the arrangement Of the two 
tape transmitters is such that when relays f2 and 
77 at the west station are operated, relays 232 

and 23 at the east station will be Operated and 
when relays if, 3 and 76 at the west station 
are operated, relays 23, 233 and 236 at the east 
station will be operated. 
As previously stated, noise or Spurious speech is 

being sent out from radio transmitter 43 as well 
as a control current comprising frequencies fa 
and fs. This control current is picked up by radio. 
receiver 26, the spurious speech also being re 
ceived of COurSe. 
time at control point 263 thereby preventing 
transmission of the spurious speech to substation 
266. 
The control frequency f2 is passed by filter 26 

to amplifier-detector 223 but as relay 232 is in 
operated condition a path is not provided over 
which the output of the amplifier-detector may be 
transmitted to cause operation of the control 
device at point 263 to closed or "enabled' posi 
tion. The control frequency fs is passed by filter 
22 to amplifier-detector 228 but as relay 23 is 
operated, here again no path is provided for 
operation of the control device at point 263. 
Assuming now that the regular talker at sta 

tion 42 starts speaking, a part of the speech 
energy passes through amplifier-detector 267 and 
Operates control devices effective to (a) close or 
"enable' line 4f fat control point 46 thereby 
closing a path for conveyance of the useful speech 
from station 42 to radio transmitter 43, (b) 

Line 262 is “disabled' at this 
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up being connected to transmitting line 282. 
Riotor 326 is provided, together with a suitable 
power source 32i, shaft 328 being rotated by the 
motor. Shaft 328 is resiliently coupled to shaft 
33 by clutch 332; shaft 33 is geared to the 
turntable drive shaft 333. A stop cam 336 pro 
vided with a peripheral shoulder is carried by 

Stop arm 33, which is rotatably 
mounted on pivot 338, is normally held out of en 
gagement with the periphery of cam 336 by spring 
33. Upon operation of relay 29, however, arm 
33 is rotated about pivot 338 in a counter-clock 
Wise direction, bringing the end of the arm into 
contact with the shoulder on cam 336 and pre 
venting further rotation of the cam, thereby . 
stopping turntable 32A. This resilient driving 
8rrangement is similar, in general, to that dis 
closed in Patent 2,055,567, issued September 29, 
936 to E. F. Watson. 
A Suitable source of constant frequency 382, a 

Vacuum tube oscillator for example, is provided, 
the output of which is connected to transmitting 
line 282 through wave filter 343. Filter 343 is 
so designed that it will pass only a narrow band 
of frequencies including the desired control cur 
rent of a frequency f. 

Radio receiver 386 is associated with receiving 
line 233, which line in turn is inductively coupled 
to subscriber's station 28 by transformer 286, 
amplifiers 333 and 345 and receiving privacy de 
vice 349 being included in the line. A path 387 in 
shunt to line 283 leads to filter 3 and an 
plifier-detector 37 6. Path 350 leads to filter 348 
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and is also in shunt to line 283. Current passed 
by filter 348 traverses recording unit 32 which is 
operatively associated with recording blank 33. 
Current passed by filter 3, which is designed to 
pass only anarrow frequency band including con 
trol current of frequency f2 transmitted from 
the distant terminal, is rectified by amplifier-de 
tector 3 6 and operates relays 3 and 38. A 
third path 38 in shunt to receiving line 283 
passes through amplifier-detector 382 and re 
lay 383. 

Motor 386 is provided, driving shaft 38, which 
is resiliently coupled to shaft 388 by clutch 39. 
Shaft 338 is geared to drive shaft, 392 of the 
recorder turntable 393. Stop cam 395 which is 
carried by shaft 388, is provided with a peripheral 
shoulder. Stop arm 396, which is rotatably 
mounted on pinion 397, is normally urged into en 
gagement with the periphery of stop cam 395 
by spring 398. Relay 377 when operated, how 
ever, rotates stop arm 396 about pinion 39 in 
a clockwise direction out of engagement with 
can 395. This resilient driving arrangement of 
the recorder is similar to that of the reproducer 
except for the fact that operation of the control 
relay 3 permits operation of the recorder while 
operation of the reproducer drive control relay 
29 stops the reproducer. 
For purposes of further description the actual 

operation of the circuits illustrated in Fig. 4 will 
now be described in detail. The condition illus 
trated is that existing when the regular talker at 
subscriber's station 28 is not speaking. Trans 
mitting line 282 is “disabled', so far as the out 
put from the subscriber's station is concerned, 
by the short-circuiting path completed through 
the break contact of relay 293. The control cur 
rent f. produced by source 342 is applied to line 
282 over the path completed through the break 
contact of relay 29S. Prerecorded useful speech 
from record 322 is also applied to line 282, relay 
29 being in normal unoperated condition and 
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stop arm 33 being held out of the path of stop 
cam 336 by spring 36 , allowing rotation of shafts 
33; and 333 and, therefore, rotation of reproducer 
turntable 32. The control current f and the 
prerecorded useful speech from record 322 are 
therefore applied to line 282, conducted there 
over to radio transmitter 288 and radiated there 
by to the distant terminal. - 
The receiving circuits of the distant terminal 

(not illustrated) are the same as the receiving 
circuits of the terminal illustrated in Fig. 4 and 
it is believed that the effect of the currents trans 
mitted by radio transmitter 288 on the receiving 
circuits of the distant terminal may be better 
Visualized if we turn our attention for the no 
ment to the receiving channel of Fig. 4 and as 
Sume that prerecorded useful speech is being re 
ceived by radio receiver 336 from the radio trans 
mitter of the distant; terminal (corresponding 
to radio transmitter 233) as well as the contro 
current fa (corresponding to control current f). 
The control current f. received by radio re 

ceiver 346 passes over line 34E and through filter 
38, which is designed to pass only a narrow fre 
quency band including frequency f2, and, after 
rectification by annplifier-detector 36, causes the 
Operation of relays 38 and 3. Operation of 
relay 38 completes through its make contact, a 
short-circuiting path for receiving line 283 which 
is therefore 'disabled' at this point, thereby pre 
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venting transmission of the received current to 
subscriber's station 28. Operation of relay 3 
rotates stop arm 39S out of the path of stop can 
395, thereby allowing rotation of recorder turn 
table 393. The received prerecorded useful 
speech passes over line 356 through filter. 348 
and actuates recorder unit 32. The received 
prerecorded useful speech is therefore recorded 
on record 33. 

If desired the reproducer may be operated at 
a low speed so as to cause the Output therefron 
to occupy a smaller frequency range. In this 
case the recorder will also be operated at a low 
speed and filter 348 may be designed to paSS only 
this small frequency range excluding noise in the 
unused portion of the frequency range. This 
will give a favorable signal-to-noise ratio and 

- will tend to improve the quality of the recorded 
speech when selective fading, is present. When 
the recorded speech is played back the record 
Will, of Course, be rotated at normal Speed. 

Returning now to consideration of the trans 
mitting channel of the terminal illustrated in 
Fig. 4, it will be understood from the above that 
the prerecorded useful speech transmitted from 
record 322 is received and recorded at the distant 
terminal and that the control current f is also 
received at the distant terminal, “disabling' a. 
part of the receiving channel so that the regular 
talker at the distant terminal is not subjected 
to the prerecorded Speech. 

Let us assume now that the regular talker at 
Subscriber's station 28 starts to speak. A por 
tion of the resulting speech energy passes over 
line 29 and, after rectification by amplifier 
detector 292, causes operation of relays 293, 296, 
29 and -298. -- ? 

Operation of relay 293 interrupts at its break 
contact the short-circuiting path previously ap 
plied to line 282, thereby "enabling' the line 
for transmission . Of speech energy from Sub 
scriber’s station 28 to radio transmitter 288. 

Operation of relay 296 interrupts, at its break 
contact, the path over which control current f 
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current therefore being removed from the trans 
mitting channel. 
Operation of relay 297 causes rotation of stop 

arm 337 about its pivot 338 in a counter-clock 
wise direction, bringing the end thereof into en 
gagement with the peripheral shoulder on stop 
cam 336, whereby further rotation of the cam 
as well as shaft 33 is prevented. The repro 
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ducer turntable 32 is stopped, therefore, and 
the prerecorded useful speech of record 322 is 
removed from the transmitting channel. 
Operation of relay 298 completes through its 

make contact a short-circuiting path which 
“disables' receiving line 283 at this point, there 
by assuring against interruption and confusion 
should the distant talker also start Speaking as 
well as preventing echoes and singing. 

During the -time the regular. talker... at Sub 
scriber’s station 28 is actually speaking, there 
fore, only currents originated by his speech are 
radiated by radio transmitter 288 and received 
by the radio receiver of the distant terminal 
(corresponding to radio receiver 346). In view 
of the removal from the channel of the control 
current f, the receiving line at the distant ter 
minal (corresponding to line 283) is "enabled' 
for transmission of the received useful speech 
to the distant talker and the recorder turntable 
(corresponding to turntable 393) is stopped. A 
portion of the received speech energy is passed 
through a shunt path and causes operation of 
a relay effective to “disable' a portion of the 
transmitting channel of the distant terminal, 
thereby preventing undesirable operation of the 
transmitting controls by echoes. 

It is believed that these operations of the 
receiving circuits may best be visualized if we 
again turn for the moment to consideration of 
the receiving channel of the terminal illustrated 
in Fig. 4 and assume that currents originated by 
speech of the regular talker at the distant ter 
minal are being received by radio receiver 346 
from the radio transmitter of the distant ter 
minal, the control current fa and the prerecorded 
useful speech not being transmitted. 
The absence of the control current fresults, 

of course, in deemergization of relays 377 and 378, 
these relays previously having been held operated 
by the control current fa after rectification by 
amplifier-detector 376. 

Relay 378 by dropping back to unoperated po 
sition removes the short-circuit path previously 
applied through its make contact to line 283, 
thereby "enabling' the line for transmission of 
the received useful speech to Subscriber's station 
28. A portion of the speech energy is shunted 
through path 38 and, after rectification by ann 
plifier-detector 382, causes operation of relay 383. 
Relay 383 upon operation completes through its 
make contact a short-circuiting path which "dis 
ables' transmitting line 282 in order to prevent 
undesirable operation of the transmitting con 
trols by echoes. 

Relay 377 upon deenergization allows stop arm 
5 396 to be rotated in a counter-clockwise direction 
by spring 398, bringing the end of the arm into 
engagement with the peripheral shoulder on stop 
cam 395 and preventing further rotation of the 
cam and of shafts 388 and 392. The recorder 
turntable 393 is therefore stopped, thereby pre 
venting the recording on record 373 of any por 
tion of the incoming speech energy which may 
chance to be passed by filter 348. 
Immediately upon the regular talker at sta 

tion 28 ceasing to speak, relays 293,296,297 and 
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and 298 drop back to the unoperated position ill 
lustrated, the reproducer is set into operation to 
impress upon the transmitting channel prere 
corded useful speech from record 322, the control 
current f is also reapplied to the transmitting 
channel, and the recorder at the distant terminal 
is set into operation. In accordance with this 
modification of the invention, therefore, unau 
thorized persons "listening-in' on the channel 
will hear a substantially continuous train of 
sound comprising the regular talker's speech in 
terspaced, during what would otherwise be the 
“silent' periods with the unrelated prerecorded 
speech. The result will be, to say the least, con 
fusing to the unauthorized listener and in many 
cases he will be unable to mentally "unscramble' 
the two sections of Speech in order to intelligently 
interpret either. The authorized listeners, how 
ever, receive only the regular talker's speech. 
The prerecorded speech, in addition to serving 
as an aid to attaining privacy, is recorded as 
received at the distant terminal for future refer 
ence. As a matter of fact, the arrangement has 
commercial merit entirely apart from a privacy 
standpoint; it is commercially valuable also from 
the standpoint of attainment of a more continu 
ous revenue paying use of the costly apparatus 
which is involved in long telephone circuits such 
as the transoceanic radio Systems. 
While certain specific embodiments of the in 

vention have been selected for detailed descrip 
tion, the invention is not, of course, limited in 
its application to the embodiments described. 
These embodiments should be taken as illustra 
tive of the invention and not as restrictive 
thereof. 
What is claimed is: 
1. In a speech transmission system including a 

transmitter, a receiver, and a channel between 
Said transmitter and said receiver, the method of 
maintaining Secrecy during the transmission of 
speech from said transmitter to said receiver 
which comprises impressing noise on the trans 
mission channel during each pause in the Speech 
whereby a practically continuous train of sounds 
is produced on the channel comprising periods of 
speech and periods of noise following one another 
in close succession. 

2. In a speech transmission System including a 
transmitter, a receiver, and a channel between 
said transmitter and said receiver, the method of 
maintaining Secrecy during the transmission of 
speech from said transmitter to said receiver 
which comprises impressing, spurious speech on 
the transmission channel during each pause in 
'the useful speech whereby a practically continu 
Ous jargon is produced on the channel compris 
ing periods of useful speech and periods of spu 
rious speech following one another in close suc 
cession. 

3. In a speech transmission System, a source of 
useful speech waves, a source of spurious speech 
waves, a transmission channel, means for apply 
ing spurious speech waves to said channel, means 
for applying useful speech Waves to Said channel, 
and means controlled by application of Said use 
ful speech waves to said channel for removing 
said spurious speech waves from Said channel. 

4. In a speech transmission system, a source of 
speech waves, a source of artificial noise currents, 
a transmission channel, means for applying noise 
currents to said channel, means for applying 
speech waves to said channel, and means con 
trolled by application of said speech waves to 
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Said channel for removing said noise currents 
from said channel. 

5. In a signaling system, a transmission chan 
nel, a Source of Spurious signal Waves, a source 
of useful signal waves, means at the sending end 
of Said channel for applying spurious signal Waves 
to said channel, additional means at the sending 
end of the channel for applying useful signal 
WaVeS to Said channel, said first-mentioned means 
being rendered ineffective to apply said spurious 
signal waves upon application of said useful sig 
nal Waves by Operation of the second-mentioned 
means, and means at the receiving end of the 
channel controlled from the sending end thereof 
for disabling a portion of said channel at the 
receiving end during application of the spurious 
signal Waves at the Sending end. - 

6. In a speech transmission System, a trans 
mission channel, a phonograph record having 
Spurious speech recorded thereon, means for 
driving said record, a pick-up device in operative 
relationship to said record, means for connecting 
the output of said pick-up device to Said trans 
mission channel whereby spurious speech waves 
are applied to said channel, means for applying 
useful speech waves to said transmission channel, 
and means controlled by application of Said use 
ful speech waves to said transmission channel for 
disconnecting the output of said pick-up device 
from said channel. 

7. In a speech transmission system including 
an east terminal and a West terminal, a tele 
phone transmitter, a radio transmitter and a line 
for connecting said telephone transmitter and Said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for Con 
necting said radio receiver and said telephone re 
ceiver at the West terminal, means at the West 
terminal for disabling said line at the West termi 
nal at a point intermediate said radio receiver 
and said telephone receiver, means at the east 
terminal for applying spurious speech waves to 
Said line at the east terminal and for causing 
Operation of said disabling means at the West 
terminal, said means at the east terminal being 
rendered ineffective to apply spurious speech 
waves or to cause operation of said disabling 
means upon application of useful speech Waves to 
said line at the east terminal. 

8. In a Speech transmission System including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
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radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone 
receiver at the west terminal, a control device at 
the West terminal operable by current of a prede 
termined frequency to disable said line at a point 
intermediate said radio receiver and said tele 
phone receiver, a source of spurious speech and a 
Source of current of said predetermined frequen 
cy at the east terminal, means for applying 
Spurious speech waves and current from said re 
spective sources to said line at the east termi 
nal for conductance to the radio transmitter and 
transmission thereby to the radio receiver at the 
West terminal, said means being rendered inef 
fective for application of the spurious speech 
Waves and Said current to said line upon applica 
tion to said line of useful speech waves. 

9. In a speech transmission system including 
an east terminal and a West terminal, a tele 
phone transmitter, a radio transmitter and a line 
for connecting said telephone transmitter and 

said radio transanitter at the east tertains, a 
radio receiver, a telephone receiver and a line. 
for connecting said radio receiver and said tele 
phone receiver at the West terminal, a control 
device normally in a condition disabling said line 
at the West terminal at a point intermediate said 
radio receiver and said telephone receiver, said 
control device being operable by currents of a 
predetermined combination of frequencies to en 
able said line at Said intermediate point, a source 
of Spurious speech at the east terminal, a source 
of control current of said predetermined com 
bination of frequencies at the east terminal, 
ineans for applying spurious speech waves to said 
line at the east terminal for conductance there 
over to said radio transmitter and transmission 
thereby to said radio receiver, additional leanS 
for applying control current of said predeter 
mined combination of frequencies to said line at 
the east terminal for conductance thereoVer to 
the radio transmitter and transmission thereby 
to said radio receiver, said first-mentioned means 
being rendered ineffective and Said Second-men 
tioned means being rendered effective upon ap 
plication of useful speech waves to said line at 
the east terminal for conductance thereover to 
said radio transmitter and transmission thereby 
to said radio receiver. 

10. In a speech transmission Systern including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone 
receiver at the west terminal, a control device 
normally in a condition disabling said line at the 
west terminal at a point intermediate said radio 
receiver and said telephone receiver, said control 
device being operable by current of certain pre 
determined combinations of frequencies to en 
able said line at said intermediate point, a plu 
rality of groups of input circuits associated with 
said control device only one of which groups is 
connected to said device at one time, a Source 
of spurious speech at the east terminal, a source 
of control current of certain fifedetermined com 
binations of frequencies at the east terminal, 
means for applying spurious speech Waves to Said 
line at the east terminal for conductance there 
over to said radio transmitter and transmission 
thereby to said radio receiver, additional means 
for applying control current of a predetermined 
combination of frequencies to said line at the 
east terminal for conductance thereover to the 
radio transmitter and transmission thereby to 
said radio receiver, said first-mentioned means 
being rendered ineffective and said second-men 
tioned means being rendered effective upon ap 
plication of useful speech waves to said line at 
the east terminal for conductance thereover to 
said radio transmitter and transmission thereby 
to said radio receiver, additional means at the 
east terminal for periodically changing the Com 
bination of frequencies applied to the line at the 
east terminal, and means at the west terminal 
for periodically changing the group of input cir 
cuits connected to said control device whereby 
it will be operable by the particular combination 
of frequencies applied at any particular instant 
to the line at the east terminal. 

11. In a speech transmission system including 
a transmitter, a receiver, and a channel between 
said transmitter and receiver, the method of 
maintaining secrecy during the transmission of 
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Speech as uttered by a talker from said trans 
mitter to said receiver which comprises impress 
ing speech unrelated to said uttered speech on 
the channel during each pause in the uttered 
speech whereby a substantially continuous train 
of sounds is produced on the channel comprising 
periods of speech as uttered and periods of unre 
lated speech following one another in close suc 
cession. . 

12. In a speech transmission system including a 
transmitter, a receiver, and a channel between 
said transmitter and receiver, the method of 
maintaining secrecy during the transmission of 
Speech as uttered by a talker from said transmit 
ter to said receiver which comprises impressing 
prerecorded speech unrelated to said uttered 
speech on the channel during each pause in the 
uttered speech whereby a substantially, continuous 
train of Sounds is produced on the channel com 
prising periods of speech as uttered and periods 
of unrelated speech following one another in close 
Succession. . 

13. In a speech transmission system including 
an east terminal and a west terminal, a tele 
phone transmitter, a radio transmitter and a line 
for connecting said telephone transmitter and 
said radio transmitter at the east terminal, a 
radio receiver, a telephone receiver and a line for 
connecting said radio receiver and said telephone 
receiver at the west terminal, a source of prere 
corded speech at the east terminal, means for 
reproducing said prerecorded speech and for ap 
plying the resulting speech waves to said line at 
the east terminal for conductance theredver to 
the radio transmitter and radiation thereby to 
the radio receiver at the west terminal, a recorder 
at the west terminal for recording said speech 
waves, means at the east terminal for applying 
speech waves originating at said telephone trans 
mitter to said line at the east terminal and con 
trol means effective upon application of said 
last-mentioned speech waves to said last-men 
tioned line to render said reproducing means and 
said recorder inoperative. 

14. In a speech transmission system including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 

radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the west terminal, a source of prere 
corded speech at the east terminal, means for 
reproducing said prerecorded speech and for ap 
plying the resulting speech waves to said line at 
the east terminal for conductance thereover to 
the radio transmitter and radiation thereby to the 
radio receiver at the west terminal, a recorder at 
the west terminal for recording said speech waves, 
means at the east terminal for \applying speech 
waves originating at said telephone transmitter 
to said line at the east terminal, and means for 
controlling the operation of said reproducing 
means and said recorder, Said controlling means 
allowing operation of said reproducing means and 
said recorder during periods when said telephone 
transmitter is not operating to originate speech 
waves and preventing operation of Said repro 
ducing means and said recorder during periods 
when said telephone transmitter is operating to 
originate speech waves. 

15. In a speech transmission system including 
a transmitter, a receiver, andra channel between 
said transmitter and said receiver, a plurality of 
privacy devices of different types operating in 
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conjunction, one of which types is effective to 
impress noise on the transmission channel dur 
ing each pause in the speech whereby a practi 
cally continuous train of Sounds is produced on 
the channel comprising periods of speech and 
periods of noise following one another in close 
Succession. 

16. In a speech transmission system including 
a transmitter, a receiver, and a channel between 
said transmitter and said receiver, a plurality of 
privacy devices of different types operating in 
conjunction, one of which types is effective to 
impress spurious speech on the transmission 
channel during each pause in the speech whereby 
a practically continuous train of sounds is pro 
duced on the channel comprising periods of 
speech and periods of spurious speech following 
One another in close Succession. 

17. In a speech transmission system including 
an east terminal and a West terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the west terminal, a control device at 
the west terminal operable by current of a pre 
determined frequency to enable said line at a 
point intermediate said radio receiver and said 
telephone receiver, a source of spurious speech at 
the east terminal, a plurality of sources of cur 
rents of different frequencies at the east ter 
minal, means for applying Spurious Speech waves 
from said source of Spurious speech and current 
from one of said plurality of current sources to 
said line at the east terminal for conductance to 
the radio transmitter and transmission thereby 
to the radio receiver at the west terminal, said 
applied current being of a frequency different 
from that effective to operate said control de 
vice, said means being rendered ineffective for 
application of the spurious speech waves and said 
current to said line upon application to said line 
of useful speech Waves. 

18. In a speech transmission system including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
-radio transmitter at the east terminal, a radio re 
ceiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the west terminal, a control device at 
the west terminal operable by current of a pre 
determined frequency to enable said line at a 
point intermediate said radio receiver and said 
telephone receiver, a source of spurious speech at 
the east terminal, a plurality of sources of cur 
rents of different frequencies at the east terminal, 
means for applying spurious speech waves from 
said source of spurious speech and current from 
one of said plurality of current sources to said 
line at the east terminal for conductance to the 
radio transmitter. and transmission thereby to 
the radio receiver at the west terminal, said ap 
plied current being of a frequency different from 
that effective to operate said control device, and 
means effective upon application of useful Speech 
to said lirae for removing the spurious speech and 
the applied current from the line and for applying 
thereto current from another of said plurality of 
current sources, said last current being of the 
frequency effective to operate said control device. 

19. In a speech transmission System including a 
transmitter, a receiver, and a channel between 
said transmitter and said receiver, a plurality of 
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10 
privacy devices of different types operating in 
conjunction, one of which types is effective to 
impress speech unrelated to said uttered speech 
on the channel during each pause in the uttered 
Speech whereby a substantially continuous train 
of sounds is produced on the channel comprising 
periods of speech as uttered and periods of un 
related speech following one another in close suc 
cession: - 

20. In 8. Speech transmission system including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the west terminal, a source of prere 
corded speech at the east terminal, means for re 
producing said prerecorded speech, said repro 
ducing means being operated at a comparatively 
low speed causing the output therefrom to occupy 
a comparatively Small frequency range, means 
for applying the resulting speech waves to said 
line at the east terminal for conductance there 
over to the radio transmitter and radiation there 
by to the radio receiver at the west terminal, a 
recorder at the West terminal for recording said 
Speech Waves, said recorder being operated at a 
Speed comparable to the speed at which the re 
producer is operated, means at the east terminal 
for applying speech waves originating at said tele 
phone transmitter to said line at the east terminal 
and control means effective. upon application of 
Said last-mentioned speech Waves to said last 
mentioned line to render said reproducing means 
and said recorder inoperative. 

21. In a speech transmission system including 
an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the west terminal, a control device at 
the west terminal operable by current of a pre 
determined frequency to enable said line at a 
point intermediate said radio receiver and said 
telephone receiver, a source of spurious speech at 
the east terminal, a plurality of sources of cur 
rents of different frequencies at the east terminal, 
an equal number of filters at the west terminal, a 
relay associated with each of said sources at the 
east terminal, a relay associated with each of 
Said filters at the west terminal, means at the 

50 

east terminal for causing the periodic operation 
of Said relays in groups, one group including more 
than one of the relays and the other group in 
cluding the rest of the relays, means at the west 
terminal for causing operation of said relays at 
Said West terminal in groups corresponding to the 
group operation of the relays at the east terminal, 
Ileans for applying spurious speech waves and 
Current from one of said plurality of current 
Sources to said line at the east terminal for con 
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ductance to the radio transmitter and transmis 
Sion thereby to said radio receiver at the West 
terminal, said last-mentioned means being ren 
dered ineffective upcn application to said line of 
Seft speech Waves. 
22. In a speech transmission system including 

an east terminal and a west terminal, a telephone 
transmitter, a radio transmitter and a line for 
connecting said telephone transmitter and said 
radio transmitter at the east terminal, a radio 
receiver, a telephone receiver and a line for con 
necting said radio receiver and said telephone re 
ceiver at the West terminal, a control device at 
the West terminal operable by current of a pre 
determined frequency to enable said line at a 
point intermediate said radio receiver and said 
telephone receiver, a source of spurious speech at 
the east terminal, a plurality of sources of cur 
rents of different frequencies at the east terminal, 
an equal number of filters at the west terminal, 
a relay aSSociated with each of said sources at 
the east terminal, a relay associated with each of 
said filters at the west terminal, means at the 
east terminal for causing the periodic operation 
of said relays in groups, one group including more 
than one of the relays and the other group in 
cluding the rest of the relays, said means com 
prising a tape controlled contact mechanism, 
means for presetting the tape thereof in contact 
controlling position, means effective after said 
presetting operation for completing the operating 
circuits of certain of said relays through prede 
termined combinations of the contacts of the tape 
controlled mechanism, and means becoming effec 
tive after completion of said operating circuits 
and before interruption thereof for establishing 
holding circuits for those relays operated through 
said previously mentioned means, means at the 
West terminal for causing operation of said relays 
at said west terminal in groups corresponding to 
the group operation of Nthe relays at the east 
terminal, means for applying spurious speech 
waves and current from one of said plurality of 
current sources to Said line at the east terminal 
for conductance to the radio transmitter and 
transmission thereby to said radio receiver at the 
west terminal, said last-mentioned means being 
rendered ineffective upon application to said line 
of useful speech Waves. 

23. In a speech transmission system including a 
transmitter, a receiver, and a channel between 
said transmitter and said receiver, a plurality of 
privacy devices of different types operating in con 
junction, one of which types is effective to im 
press spurious speech on the transmission channel 
during each pause in the speech whereby a prac 
tically continuous train of sounds is produced on 
the channel comprising periods of useful speech 
and periods of spurious speech following one an 
other in close succession, another of said privacy 
devices acting to change the characteristics both 
of Said spurious speech and Said useful speech. 
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