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10 Claims. 
This invention relates to systems for the trans 

mission of energy between distant stations for the 
production of Some desired over-all effect. More 
particularly, the invention relates to two-way tele 
phone Systems having wave-responsive devices for 
Controlling transmission, such as “singing sup 
pressors' and "echo suppressors'. 

In a long telephone system it is often desirable, 
in order to prevent “singing', to have one or both 
of the one-way paths normally disabled at one 
Or more points. It follows that means must be 
provided whereby the voice Waves will cause the 
removal of any Such disability normally found on 
the path other which these waves are to be trans mitted. 
The System, however, may include what will be 

hereinafter termed a "mutable' link-that is, a 
link capable of or liable to change (from internal 
or external cause) which may give rise to inter 
fering energy, or, more specifically, a link spe 
cially Subject to noise, fading (in the case of radio 
transmission) or change of impedance. In such 
a case, the Wave-responsive devices on the receiv 
ing side of the mutable link, when made sufi 
ciently SeaSitive to operate on weak speech en 
ergy, are liable to false operation by the inter 
fering energy originating in the mutable link. 
This difficulty is removed if control currents are 
employed and the wave-responsive devices on the 
receiving Side of the mutable link made to re 
Spond eXclusively to the frequencies of the control 
Cli'rents. These control waves not only are easier 
to detect, in Spite of interfering noise waves, than 
the Speech Waves, being confined to a narrow fre 
Guency band, but also have the advantage that 
they are applied suddenly with full amplitude, 
producing a prompt and positive operation of the 
transmission controlling relays. 
The applicants' invention is particularly ap 

plicable to Systems such as that suggested above. 
More particularly, it is applicable to the short 
Wave radio-telephone Systems used for trans 
Oceanic connaunication. 
In general, the applicants apply the control 

CurrentS-preferably, two or more control cur 
rents of different frequencies in each direction 
during the periods when no voice energy is being 
transmitted, cause the control frequency-or any 
Oile of a plurality of control frequencies-to 
?naintain disabled the receiving channel which is 
adapted for transmission from the mutable link, 
and cause the voice waves on the transmitting 
Side of the mutable link to disconnect the source 
Or SourceS-Of control current and thus clear the 
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normally disabled channel at the receiving end of the System. 
The applicants' transmission control appara 

tus is preferably confined to the “terminal' sta 
tions, as distinguished from the intermediate 
radio stations, and is of Such a nature that, should 
it be desirable to shift the operation of the system 
from the use of control currents to the control of 
transmission by voice waves without special cur 
reints, only minor and readily made alterations Would be required. 
These and other features and advantages of 

the applicants' methods of and means for trans 
mission control will be understood when the foll 
lowing detailed description of One desirable en 
bodiment of the invention is read with reference 
to the accompanying drawing, which shows dia 
grammatically, and in part Schematically, the 
application to a long tWO-Way telephone system 
including a radio link. 
With reference to the details of the drawing, 

there is disclosed a two-Way telephone system ex 
tending from station W at the left to the distant 
station E at the right. The system may be ex 
tended to the left from station W over the two 
wire circuit Li, which is connected through the 
usual hybrid coil and is balanced by the usual 
network. Likewise, the System may be extended 
to the right from station E over the two-wire cir 
cuit, L', which is connected through a hybrid coil 
and balanced by a network. The System extend 
ing between station W and station E takes the 
form of a four-wire circuit. The intermediate 
portion of this four-wire circuit consists of a radio 
link extending from station W' at the left to sta 
tion E at the right. It will be understood that 
station W may be at a great distance from sta 
tion W and that station E' and E may be Sep 
arated by a great distance. 
The path adapted for transmission from left 

to right comprises the One-way wire section LW. 
connecting stations W and W, the radio link be 
tween the transmitting antenna, A1 and the re 
ceiving antenna A2', and the receiving wire Sec 
tion LW' extending from station E' to station E. 
The path adapted for transmission from right to 
left comprises the one-way wire section LE', the 
radio link between antennae A1 and A2, and the 
receiving wire section LE. It will be noted that 
the left to right channel is normally disabled at 
the point b at station W and at the point d' at sta 
tion E. Likewise, the channel for transmission 
from right to left is normally disabled at the point 
b' at station E and at the point d at station W. 
Associated with the Wire Section. LW at station. 
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2 
W are two generators of alternating current, one 
generating a frequency f1 and the other a fre 
qUeInCy f2. TheSe generatorS are InOrnai jy con 
nected to the transmission path. LW through a 
balanced repeating coil BC1, a filter and a hybrid 
coil. Likewise, two generators are associated with 
the path LE' at station E through the balanced 
coil BC', a filter and a hybrid coil. The frequen 
cies generated in these tWo generators aire dif 
ferent fron each other but may be the Sarine fre 
quencies Which are generated and applied to the 
path LW at station W. The alternating currents 
So generated and applied to the transmission paths 
are the control currents. 

Consideration being given particularly to trans 
mission from Station W to station E, the frequen 
cies fi and f2 are normally sent over the path LW 
to station W, are there applied to the radio trans 
mitter and the transmitting antenna, A1, are 
picked up at the distant station E' in the antenna, 
A2', are applied to the radio receiver and are then 
sent over the path LYW to station E. There each 
control frequency passes through the appropriate 
filter and operates an aniplifier-detector, fl. Oper 
ating amplifier-detector 33" and f? operating an 
plifier-detector 408’’. Relays 3 " and få" are con 
nected in the output circuits of amplifier-detec 
tors 39' and 40', respectively. It will be under 
stood that as long as the control frequencies are 
transmitted these relays 3 and 3' are main 
tained in operated condition and that, the opera 
tion of either one of these relays selves to di S 
able the path LW' at points d'. While it is not 
of the essence of the invention, it is advantageous 
to use two or rore control currents of differeni, 
frequencies, which are usually outside the voice 
range. Thus if selective fading eliminates one of 
the control frequencies in the radio link, it is like 
ly that the other-or one of the others, if more 
than two control frequencies are used-will be 
transmitted with Suficient strength to inaintain 
one of the relays operated to disable the transe 
mission path at point d'. The generators of fre 
quencies fi and fa and the amplifier-detectors 33' 
and 3' are understood to represent any suitable 
number of generators and corresponding ampli 
fier-detectors. In the system specifically disclosed the trans 
mission of control currents from station E to sta 
tion W is the same as the transmission in the op 
posite direction. At station W the amplifier-detector , control 
ling certain relays to be discussed hereinbelow, is 
connected to the path LW at point g and is re 
sponsive to the voice waves. At the distant sta 
tion E: the amplifier-detector 2; ' is connected to 
the path LW' at point c' and, like amplifier-de 
tector 6, responds to the voice waves. Likewise, 
amplifier-detectors S 3' at station E and 26 at sta 
tion Wrespond to voice waves traveling from 
light to left. 

If Voice Waves froin circuit enter the trans 
mission path W, they pass through a volume 
control device and a one-way amplifier to the 
point a at the input of a delay circuit. At this 
point a portion of the voice energy is diverted to 
operate amplifier-detector G. Relays , 2 and 
3 are operated by this amplifier-detector. Relay 

serves to remove the disability from the path 
IW at point b. The operation of relay 2 dis 
ables balanced coil BC1 and prevents the further 
application of the control currents of firequencies 
fi and f2. it should be noted at this point that the 
filter in the output of the coil. BC1 is designed to 
prevent the application to the transmission path 
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of transients in the voice range set up by the oper 
ation of the relay 2. The operation of relay 3 
disables the balanced coil BC2 in the opposite 
receiving path LE, thus preventing transmission 
Over that path. It should be noted that if relay 
2 has operated before the operation of amplifier 
detector 2, the relays f, 2 and 3 will not oper 
ate. This feature will be discussed hereinbelow. 
The transmission of the voice waves beyond the 

point a in path LW is held up slightly in the delay 
circuit, time thus being given for the clearing of 
the channel at point b by relay and the re 
moval of the control energy by the operation of 
relay 2. The Speech currents now divide in the 
hybrid coil, half of the energy being dissipated in 
the balancing network and the other half being 
transmitted on to the radio transmitter at station 
W. At the distant end of the radio link the voice 
waves are picked up in the radio receiver at sta 
tion E' and are then sent on over path LW' to 
station E. By the tirine the voice energy reaches 
station Ethe interruption of the control energy 
Will have caused the release of relays 3' and 4, 
and accordingly the disability will have been 
reimoved from the path LW' at the point d'. Woice 
waves now paSS through the balanced coil BC2' to 
the point c'. At this point the waves cause the 
operation of amplifier-detector 26 and relay 2, 
unless relay 3' has operated, as will be discussed 
hereinbelow. The operation of relay 2' breaks 
the output circuit of amplifier-detector 0 (as 
sociated with the opposite transmitting path LE') 
and the circuits of relays ', 2' and 3’. This 
operation secures control of the System at station 
E and prevents breaking in by the subscriber con 
nected to circuit L. Furthermore, echoes of the 
voice waves traveling from left to right, which 
may enter the path.LE’ and operate the amplifier 
detector G', are prevented from interfering with 
the transmission over the path LW' and from 
causing false operation of the relays and 2'. 
Beyond point c' the voice waves pass through the 
delay circuit, which has introduced the delay nec 
essary for the operation of relay 2', the volume 
control device and the one-way amplifier to the 
circuit L. 

It should be noted in connection with transmis 
sion from station W to station E that during the 
transmission of the voice Waves relay 3 is held 
operated. Accordingly, even if relays 3 and Af 
should both release momentarily because of con 
trol frequency fading in the radio link, the bal 
anced coil BC2 is held disabled and Wojce waves 
in the path LE cannot reach the point c to operate 
anilplifier-detector 20 and relay 2. In other 
words, if the voice waves in path LW reach the 
point di in time to take control of the left end of 
the system at station W through the operation 
of relays and 3, later arriving energy in the 
opposite path LE cannot interrupt this control. 
If, however, the voice energy in path LE has 
reached point c without interruption, amplifier 
detector 20 and relay 2 will operate, and the 
control of the system at station W is given to the 
subscriber connected to station E. 
The operation of the system in connection with 

transmission from right to left is, in the system 
specifically. disclosed, the same as that described: 
in connection with transmission from left to 
right. Control frequencies f and f2 are applied 
during the silent periods to the path LE', the filter 
at the output of the coil BC1' passing the control 
frequencies but excluding the transients in the 
Voice range. These control frequencies reach 
the station W and hold relays 3 and 4 (or one 
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of them, at least) operated to disable the path 
5 at point d. When voice waves travel over the 

circuit L'and the path LE’, amplifier-detector !9’ 
is operated. Relay removes the transmission 
path disability at point b'; relay 3’ disables the 
coil BC1' and thus prevents the further applica 
tion of the control frequencies; and relay 3’ dis 
ables the opposite transmission path LW' at the 
coil BC2'. When the voice Waves reach the sta 
tion W, the path LE has been rendered operative 
by the release of relays 3 and 42, and the voice 
Waves travel on to the point c, unless relay 3 
has operated in the rineantine. As described 
above, the operation of amplifier-detector 2 and 
relay 2 secures control by preventing interrup 
tion due to later arriving voice Waves in the Op 
posite path LW. The voice waves in path LE are 
now free to pass on to the connected circuit T. 

It remains to point out several advantages of 
the applicants’ arrangements for trainSinission 
control: 
The receiving path at either of the stations W 

and E is norinally held inoperative by the control 
currents; accordingly, noise energy corning frona 
the radio link cannot pass over this receiving path 
to produce false operation of the transmission 
contro devices. Eht:S the Voice responsive con 
trol devices can be inhade very sensitive, so as to 
operate on the weakest Speech. This sensitivity 
of the voice responsive apparatus connected to 
the receiving path serves to insure the prevention 
of false operation by echo currents returning over 
the opposite transmitting path, as has been de 
scribed above. Accordingly, the raceiving Volume 
is practically independent of noise originating in 
lºe mutable (radio) link. 

It has been stated above that the control Cur 
rents are usually of frequencies outside the Voice 
range. Since these control currents are trans 
hitted from the radio trainSinisters only When no 

Speech is being transfinitted, no additional load 
capacity is required in these trainSAnitters. AS 
has been indicated above, the ilters in the inputS 
of a splifier-detectors 38, :38, 39' and 4 pass only 
the cointrol frequencies and thus prevent Opera 
tion of these ainplifier-detectors by energy other 
than the control energy. It has been show above 
that, while a single control frequency may be 
employed in each direction of transmission, iš may 
be preferable to use two or more control fre 
cluencies, in order to furnish some degree of in 
Surance against daimaging fading in the radio 
link and the resultant undesirable transmission of 
radio noise. 
While the invention has been disclosed specifi 

cally in one desirable embodient, it is to be 
understood that the applicants' ninethods of and 
apparatus for transmission control may take 
other and widely different forms within the scope 
of the appended claims. 
What is claimed is: 
3. In a, two-Way SyStein for the transmission of 

energy, two paths adapted for transmission in 
Opposite directionS, I mea: NS near the tranSmitting 
terminal of one of said paths for applying control 
einergy to said path, neans inear the receiving 
terminal of Said path responsive Substantially 
only to said control energy for maintaining said 
path in disabled condition, means near the trans 
nnitting terrinitial of said path responsive to the 
energy transmitted thereover to produce the de 
Sired over-all effect for preventing the application 
thereto of Said control energy, and Ileans near 
the transmitting terminal of said path responsive 
to said energy transmitted to produce the desired 

Over-all effect for controlling the transmission 
Over both the transmission paths, near said 
te’mi Enal, Said last-nimentioned means being inde 
pendent of the application to the Systein or the 
withdrawal therefrom Gf control energy designed 
t0 paSS Over the receiving end of the Opposite path. 

2. ?i a tWo-Way Systern for the transmission of 
energy, including a first path adapted for trans 
isission in One direction and a second path. 
adapted for transnission in the opposite direction, 
the nethod of trainShission contro Which Con 
sistS in applying control energy to the first path 
near the transmitting end thereof, causing said 
control energy to maintain the first path in dis 
abled condition near the receiving end thereof, 
callsing the energy transfitted for the production 
Of the desired over-all effect, as it travels over the 
ti'an,Simittiing eind of the first path, to prevent the 
application of the control energy thereto, caus-, 
ing said energy transmitted for the production of 
the desired over-all effect, as it travels over said 
trainSnitting end, to control the tiransmission 
over Said first, 2nd Second paths at that end of 
the System, and preventing the interruption of the 
last-tentioned control by the application to the 
Systein or the withdrawal therefrom of control 
energy designed to pass over said second path. 

3. În a tWo-Way System for the transmission of 
energy, a first path adapted for transmission in 
One directioii, a Second path adapted for trans 
ission in the opposite direction, means near the 

tia. Sinitting end of Said first path for applying 
control energy thereto, means near the receiving 
&:nd of Said first path responsive substantially 
only to Said control energy for maintaining said 
path in disabled condition, means near the trans 
initting end of said first path responsive to the 
energy transmitted to produce the desired over 
aili effect for preventing the application of said 
Control energy, means similarly responsive near 
the transmitting end of said first path for con 
trolling the transmission over said path and the 
Opposite Section of Said second path, and means 
real' the receiving end of said second path and 
responsive to energy therein of earlier arrival than 
eilergy in the first path for rendering the paths 
exempt fron control by energy in the first path, 
the control of the transmitting end of said first 
patih being independent of the application to the 
Systern or the withdrawal therefrom of control 
energy designed to pass over said second path. 

4. In a 5WO-W3y signal transmission system, in 
cluding two paths adapted for transmission in 
opposite directions, the nethod of transmission 
control Ywhich consists in applying control energy 
to each path when said path is not being used for 
signal transmission, causing the control energy 
applied to a path to disable said path, causing 
the Signa energy applied to the transmitting end 
of a path to interrupt the application of the control 
energy thereto and to control the transmission 
over the transmitting end thereof, and rendering 
a path immune to prevention or interruption of 
the signal control thereover by the application to 
the Syster or the Withdrawal therefron of con 
trol energy designed to pass over the opposite 
path. 

5. In a tWO-Way train Srinission Systern, including 
tWO paths adapted for transmission in Opposite 
directions, the method of transmission control 
which consists in applying control energy to each 
path when said path is not being used for signal 
transmission, causing the control energy applied 
to a path to disable said path near its receiving 
end, causing the Signal energy applied to the 

3. 

5 

() 

20 

2 

: 

40 

45. 

50 

55 

60 

65 

70 

75 



5 

O 

2 5 

3 3 

40 

45. 

50 

4. 
transmitting end of a path to interrupt the ap 
plication of the control energy thereto and to 
control the transmission. Over the transmitting 
end thereof and the receiving end of the oppo 
Site path, and renderiing & path i31mune tO pre 
vention or interruption of the Signal control over 
the transmitting end thereof by the application to 
the System or the withdrawal therefrom of con 
trol energy designed to pass Over the opposite 
path. - 

6. In a two-Way System for the transmission of 
energy, including a first path adapted for trans 
mission in one direction and a second path 
adapted for transmission in the opposite direc 
tion, te metod of tranSmiSSiOn control which 
consists in applying control energy to each 
patin neal' the transmitting end thereof, causing 
Said Control energy to maintain the path to Which 
it is applied in disabied condition near the re 
ceiving end thereof, causing the energy transmit 
ted for the production of the desired over-all ef 
fect, as it travels over the transimitting end of 
One of said paths, to prevent the application of 
the control energy thereto, cauising said energy 
transnitted for the production of the desired 
over-all effect, as it travels over said trainSinitting 
erad, to control the transmission over Said first arid 
second paths at that end of the System, and ren 
dering the transmissioin over said tian Snitting 
end of the first path immune to interruption by 
the application to the system or the withdrawaii 
therefrom of control energy designed to pass over 
Said second path. 

... in a two-way signal transmission Systein, 
including two paths adapted for transmission in 
opposite directions, means a SSOciated With each 
path for applying control energy thereto when 
SUch path is hot, being USed for Signal train SmiS 
Sion, ineains associated with each path and re 
Sponsive to Said contro energy for Inaitaining 
the patih inoperative for Signal transmission, 
leans responsive to the application of Signal 

energy to either path for interrupting the appli 
cation of control energy thereto, and Imeans as 
Sociated With the transmitting end of one of Said 
paths and responsive to signal energy therein for 
controlling the transmission thereover, said last 
mentioned means being independent of the appli 
cation to the System or the Withdrawal therefron 
of control energy designed to pass over the oppo 
site path. 

8. In a two-Way signal transmission System, in 
Cluding two paths adapted for transmission in op 
posite directions, means associated with each path 
for applying control energy thereto when such 
path is not being used for signal transmission, 
Ameans associated with the receiving end of each 
path and responsive to Said control energy for 
maintaining the path inoperative for signal trans 
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mission, means, responsive to the application of 
signal energy to either path for interrupting the 
application of control energy thereto and means 
associated with the transmitting end of One of Said 
paths and responsive to Signal energy therein for 
controlling the transmission thereover and over 
the receiving end of the opposite path, said last 
inentioned means being independent of the appli 
cation to the system or the withdrawal therefrom 
of control energy designed to paSS over the oppor 
Site path. 

9. In a two-way signal transmission system, in 
clUding tWO paths adapted for tranSmiSSiOn, in op 
posite directions, means associated with each path 
for applying control energy thereto when such 
path is not being used for signal transirission, 
126&InS aSSociated With each of Said control energy 
applying means for preventing the application of 
ransients in the signal frequency range to the 
transmission path as a result of the operation of 
Said control energy applying means, means a S 
sogiated with each path and responsive to Said 
control energy for iaintaining the path inoper 
ative for Signal train Sinission, means responsive 
to the application of signal energy to either path 
for interrupting the application of control energy 
thereto, and means associated with the transmit 
tiii.3 end of one of said paths and responsive to 
Signal energy herein for controlling the trans 
mission thereover, Said last-mentioned means be 
ing independent, cf the application to the system 
or the Withdrawal therefrom of control energy 
designed to p2.SS over the opposite path. 

10. II, a, tWO-Way Signal transmiSSion System, 
including two paths adapted for transmission in 
Opposite directions, Ileans a SSociated with each 
path for applying control energy thereto when 
Such path is not being used for signal transmis 
SiCin, Ineans aSScciated With each of Said con 
tol energy applying means for preventing the ap 
plication of transients in the signal frequency 
range to the tranSinission path as a result of the 
Operation of said control energy applying means, 
means associated with the receiving end of each 
path and responsive to said control energy for 
maintaining the path inoperative for signal trans 
mission, means responsive to the application of 
Signal energy to either path for interrupting the 
application of control energy thereto, and means 
aSSOciated With the transmitting end of one of 
Saidpaths and responsive to signal energy therein 
for controlling the transmission thereover and 
Over the receiving end of the opposite path, said 
last-mentioned means being independent of the 
application to the System or the withdrawal there 
from of control energy designed to pass over said 
opposite path. 

EDMUND R. TAYLOR. 
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