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UNITED STATES PATENT OFFICE 
RALPH. E. A. PUTNAM, OF MOUNTAEN LAKES, NEw JERSEY, ASSIGNOR. To INTER 

NATIONAL COMUNCATCS LABORATORES ECOR (ERATE 

SUBMARINE CABLE SYSTEEI 
Application filed March 6, 

This invention relates to an improvement 
in submarine cable telephony and telegraphy 
and has particular reference to the systems whereby telephone aid telegraph messages 
are transmitted over the same cable simul 
taneously in both directions. 
The object of this invention is the produc 

tion of a submarine cable for the simultaneous 
transmission of telephone and telegraph sig 

to nals which will substantially reduce the 
amount of interference to the telephone sig 
nals caused by the large D. C. telegraph cur 
rents impressed on the cable at the sending 
end. 

Another object of this invention is the 
production of a cable system for the simul 
taneous transmission of telephone and tele 
graph signals which will eliminate interfer 
ence caused by transmitted telephone and 

20 telegraph currents passing into their respec 
tive local receiving circuits. 

Another object of this invention is the sim 
plification of the filter equipment normally 
required in the usual form of cable circuit, 
and the consequent reduction in the amount 
of filter equipment necessary and in the cost 
of this equipment. 
In accordance with the objects of the in 

vention, special shore end sections of the cable 
are provided, each containing two or more 
special conductors which merge with the 
main deep Sea cable at junction points remote 
from shore, and whose shore ends are respec 
tively joined to the local telephone and tee 

35 graph transmitting circuits and to the local 
telephone and telegraph receiving circuits, 
and internaediate the local transmitting and 
receiving circuits is interposed a delay net 
work circuit. 
In the drawings. Fig. 1 represents one end 

of the cable and a portion of the local tele 
phone and telegraph transmitting and receiv 
iing circuits, and a delay network circuit in 
terposed between the local transmitting and 
receiving circuits. - - 

Fig. 2 is similar to Fig. 1 but shows induc 
tive coupling of the local transmitting 
and ieceiving circuits and their respective 
branches of the shore end cable section in 

50 place of the-conductive coupling of Fig. 1. 
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Fig. 3 is similar to Fig. 1, with the excep 
tion that the delay network connections are 
differently arranged and one-way devices are 
shown in the local transmitting and deiay net 
twork circuits. 

Fig. 4 is similar to Fig. 3 but illustrates a 
modification of the connections between the 
delay network circuit and the local receiving 
circuits shown in Fig. 3. 

in order to operate a ioaded submarine 
cable designed to carry telephone frequencies 
economically, it is necessary that advantage 
be taken of the ability of the individual-con 
ductors, not only to operate in duplex, but to 
transnait several telegraph channeis simul 
taneously with the telephone channels. 
One of the major difficulties usually en 

countered in composite operation of the ordi 
nary dupiex submarine cable is the problem 
of maintaining a substantially perfect arti 
ficial line balance so as to 
transmitted signals of either telephone or 
telegraph frequencies from reaching their 

i respective associated local receiving circuits. 
A second difficuity results from the tend 

ency of the large D.C. telegraph currents at 
the sending end of the cable to cause partial 
Saturation of the cable loading material and 
thereby introduce harmonics of the telegraph 
signals into the cable circuit by reason of the 
non-linear magnetization characteristic of 

The portions of these 
Spurious frequencies so introduced which 
fall within the voice frequency range are 
able to pass back into the local telephone 8 
channel, and may thus decrease seriously the 
intelligibility of any speech currents that 
may be received simultaneously. 
To eliminate the above difficulties it is 

proposed to use a cable with split shore end 
sections merging with the main cable at a 
point remote from shore, one branch of each 

SS shore end section to be used as a common 
transmitting branch and the other as a com 
mon receiving branch, these branches to be 
conneced with the local transmitting and re 
ceiving circuits respectively, and the local 
transmitting and receiving circuits to be con 
nected by a circuit containing a delay net 
work. 
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While this form of cable construction has 
t One disadvantage in that an impedance in 

regularity exists in the sea junction points 
where the shore end sections merge with the 
main cable, such as to cause an appreciable 
transmission loss, it is believed that this fac 
tol is of sihail importance in comparison 
with the advantages to be gained by the use 
of this type of cable. 

In Fig. the invention is shown as applied 
to a two-way simultaneous telephone and 
telegraph cable system, one end of the main 
cable and the corresponding special shore 
end cable section and iocal circuits only, be 
ing shown, as the construction at the two 
ends of the cable is identical. The telephone 
signal current is passed from the telephone 
transmitting station i to the local telephone 
transmitting circuit where it is impressed on 
conductors 2 and passed through a high pass 
filter 3 to junction point 4 where the local 
telephone transmitt circuit merges with 
the common transmitting branch of the spe 
ial shore end section of the cabie. The tele 
graph signal current is passed froin tihe tele 
graph station 5 to the locai elegraph ti'ans 
mitting circuit where it is impressed on con 
ductors 6 and passed through a low pass filter 
7 and junction point, 8 to junction point 4 
where the local telegraph transmitting circuit 
merges with the common transmitting branch 
of the special shore end section of the cable. 
When the telephone signal currents reach 
junction point, 4 and the telegraph signal 
currents reach inction point 8 each current 
is divided and approximately one-half of 
each current is impressed oil the common 
transmitting ranch of the shore end cable 
section 9 and passes to the sea junction point 
10 where a portion of each signal current 
is passed to coil ductors 11 of the deep sea. 
cable and thus to the distant receiving ter 
minals. By reason of the impedance irre 
gularities presented by the sea junction point 
10, a portion of each transmitted current is 
refected back over common receiving branch 
conductors 12 to junction point 3 where 
these conductoi's connect with the local tele 
phone and telegraph receiving circuits. The 
component part of each signal current 
passed into the coinnon transmitting branch 
conductors 9 from junction points or 8 is 
passed into a delay network 14, a device well 
known in the art and which has a time col}- 
stant and attentiatioi constant equal to that 
of the ioop formed by the common transmit 
ting branch of the shore end cable section 9. 
sea junction point 10 and the coinion re 
ceiving branch of the shore end cable section 
12 so that the signal currents reaching illnc 
tion point 15 after leaving the delay network 
14 are identical with their component signal 
currents reflected back from the sea junction 
point 10, except that the signal currents 
passing through the delay network are re 
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Versed in polarity either in the delay net 
Work itself. Or at some other point in the de 
lay betwork circuit, with the result that the 
two COmponents of each signal current can 
cel each other and the reflected currents are 
thereby eliminated before they pass filters 
16 or 17 and so are prevented from reaching 
receiving station 18 or 19 over local receiving 
conductor's 20 or 21 respectively. 

incoming signal currents of both telephone 
and telegraph frequencies, arriving over 
main cable conductors 11, will obviously di 
vide on reaching sea junction point 10, ap 
proximately one-half of each signal current 
passing over conductors 12 to junction point 
13 where the signal currents of the two fre 
uencies will be separated by filters 16 and 

17 and will be passed to their respective re 
ceiving stations 18 or 19 over conductors 20 
or 21 respectively. The component part of 
the received signal currents will pass from 
sea junction point, 10 over conductors 9 to 
junction point 4 where each signal current 
will again be split and a portion of the cur 
rett will pass into the delay network 14 and 
consequently into the local receiving circuits 
at junction point 15. By reason of the fact 
that the portions of the signal currents flow 
ing through the delay network circuit will be 
attenuated and retarded in phase and will 
also be reversed in polarity, they may tend 
to interfere with the directly received signal 
counponents under certain conditions. If, 
however, the attenuation of the delay net 
work is of the order of 20 decibels or higher. 
corresponding approximately to a special 
shore end cable section of at least 100 nautical 
miles in length, it is probable that any inter 
ference produced will not be objectionable. 
For this reason the special shore end cable 
section used in this system should be between 
100 and 500 nautical miles in length, although 
under certain circumstances a shore end sec 
tion of even 50 nautical miles in length might 
be satisfactory. The exact determination of 
the length of this section is, however, not 
made a part of this invention. 
The preceding discussions and figures relate 

to methods wherein the cables are conductive 
ly connected to the terminal telephone and 
telegraph equipment. Under conditions 
where it is desired to protect the cable from 
dangerous potentials to which the terminal 
apparatus or associated land lines may be ex 
posed, or alternatively to keep out of the ter 
iminal receiving apparatus certain types of 
interference currents which may be induced 
in the cable conductors, the conductive form 
of coupling may be replaced advantageously 
by inductive coupling utilizing transformers: 
as shown in Fig. 2. While the transformers 
shown in Fig. 2 apply to both the telephone 
and telegraph signal currents it will be ob 
vious to those skilled in the art that alteria 
tive arrangements may be readily substituted 
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whereintransformers are introduced only in 
the telephone branches, leaving the telegraph 
branches connected metallically where local 
Conditions indicate that this is the more 
advantageous method. 
With the above exception the system shown 

in Fig. 2 is identical in construction and op 
-eration with that set forthin Fig.1 and there 
fore only so much of the system as has been 
modified will be described. In this system, 
instead of connecting the delay network cir 
-cuit metailically with the local transmitting 
and local receiving circuits, the local tele 
phone and telegraph transmitting circuits are 
extended from junction point 22 to winding 
23 of transformer 24, the alternate windings 
25 and 26 of which are electrically balanced 
and are connected to the common transmit 
-ting branch of the special shore end cable 
-Section and to the input end of the delay net 
work circuit respectively. I likewise the local 
telephone and telegraph receiving circuits are 
extended from junction point 27 to winding 
2S of a second transformer 29, the alternate 
windings 30 and 31 of which are electrically 
balanced and are connected to the common 
receiving branch of the special shore end 
cable section and to the output end of the 
delay network circuit respectively. 
in Fig. 3 is shown a system designed for 

| use with special shore end cable sections of 
shorter length than will operate advanta 
geously with the systems previously illus 
trated. This system is identical in construc 
tie and operation with that shown in Fig. 
is except tha. certain one-way devices have 
been added to the circuit and the connections 
medified accordingly, and therefore only so 
-nuch of the system as has been modified 
will be, described. 

in this figure the input side of the delay 
! network circuit, instead of being connected 
to the local telephone, and telegraph trans 
mitting circuits at jungtion points 4 and 8 
respectively, as in Fig. 1, is connected to 
said circuits at junction points 32 and 33 
respectively. in the circuit connecting the 
delay network 34 with junction point 32 a. 
one-way device 35, consisting-of vacuum tube 
amplifiers or relays, and a high pass filter 36 
have been inserted; similarly in the circuit 
connecting the delay network 34 with junc 
ion point 33 a one-way device. 37 and a low 
pass filter 38 have been inserted. One-Way 
devices of the type just described have also 
been inserted in the local telephone and tele 
graph transmitting circuits, viz. 39 and 40. 
These modifications do not materially 

liter the operation of the system in regard 

D 
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go to transmitted signal currents. The trans 
mitted telephone signal currents impressed 
on conductor's 41 divide at junction point 32, 
approximately one-half of the current pass 
ing through one-way device 39 and through 

G.'s high pass filter 42 to the common transmit 

s 

iting branch of the special shore end cable 
Section, the remaining component of each 
-signal current passing over conductors 43 
through one-way device 35 and high pass 
filter 36 to the delay network 34. The trans 
'mitted telegraph signal currents impressed 
On conductors 44 divide at junction point 33, 
approximately one-half of the signal current 
'passing through one-way device 40 and low 
pass filter 45 to the common transmitting 
branch of the special shore end cable section, 
-the component part of each signal current 
passing over conductors 46 through one-way 
'device 37 and low pass filter 38 to the delay 
network 34. The operation whereby signal 
Currents passing through the delay net 
twork cancel such part of their respective 
component signal currents as are reflected 
from the sea junction point into the local 
felephone and telegraph receiving circuits 
has been described under Fig. 1. The oper 
ation of the system shown in Fig. 3 is ima 
iterially different from that of the previously 
-described systems in regard to the incoming 
Signal currents. The incoming signal cur-, 
Eents are divided at the sea junction point, 
approximately one-half of each signal cur 
Trent passing directly over the common re 
ceiving branch of the special shore end cable 
Section to one of the receiving stations. The 
remaining component of the signal current 
passes over the common transmitting branch 
..of the special shore end cable section to junc 
ition point 47, and through either filter 42 
or 45 to one-way device 39 or 40, where the 
currents will be stopped and thus prevented 
from passing through the delay network 34 
into the local receiving circuits and so inter 
sfering with the received signals. By reason 
of the fact that the component parts of the . 
-signal currents are so stopped before reach 
ing the delay network there is no need for a 
Special shore end cable section of such length 
that it will attenuate and delay the signals 
passing through the delay network to a point 
'where there can be no interference with the 
directly received signals, and the special 
-shore end cable section may, in this case, be 
liess than 100 nautical miles in length, al 
though the exact determination of the length 
of this section is not made part of this inven 
tion. 
The system shown in Fig. 4 is identical in 

construction and operation with that illus 
trated in Fig. 3 except that it shows an alter 
native method of connecting the delay net 
Work circuit with the local telephone and 
telegraph. receiving circuits. Only so much 
of the system as has been modified will be 
described. Under this modification the delay is 
network circuit is not connected directly to 
the local telephone and telegraph receiving 
circuits as at point 48 of Fig. 3, but the tele 
phone signal currents passing through the 

i delay network circuit are passed through 
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junction point 49 to high pass filter 50 and 
from there to junction point 51 where said 
currents meet and cancel the locally trans 
mitted telephone currents reflected back from 
the sea junction point and thus prevent such 
currents from reaching telephone receiving 
station 52. Likewise the telegraph signal 
currents passing through the delay network 
circuit are passed through conductors 53 to 
low pass filter 54 and from there to junction 
point 55 where said currents meet and can 
cel the locally transmitted telegraph cur 
rents reflected back from the sea junction 
point and thus prevent such currents from 
reaching telegraph receiving station 56. 
What is claimed is: 
1. The method of transmitting telephone 

and telegraph currents simultaneously in 
both directions over a submarine cable hav 
ing special shore end sections merging with 
the main cable at points remote from shore 
and containing transmitting and receiving 
conductors, comprising impressing a portion 
of each current on the transmitting conduc 
tors and passing the component part of the 
current through a delay network circuit 
which so affects the current that on passing 
into the local receiving circuit it cancels the 
current from the local transmitter which re 
turns by way of the sea junction point and 
local receiving conductors to the local re 
ceiving circuit. 

2. The method of receiving telephone and 
telegraph currents simultaneously over a 
submarine cable having special shore end Sec 
tions joined to the main cable at points re 
mote from shore and containing transmit 
ting and receiving conductors, whereby the 
signal currents on reaching the Sea junction 
point at the receiving end of the cable divide, 
a part of each current passing over the com 
mon receiving conductors to the terminal 
receiving apparatus, the component part of 
the current passing over the common trans 
mitting conductors from which a portion of 
it passes through the delay network where 
it is so attenuated and delayed that it offers 
negligible interference to the directly re 
ceived signals, when it enters the local receiv 
ing circuit from the delay network circuit. 

3. The method of transmitting telephone 
and telegraph currents simultaneously over 
a submarine cable having special shore end 
sections containing transmitting and receiv 
ing conductors merging with the main cable 
conductors at junction points remote from 
shore, comprising impressing a portion of 
each signal current on the transmitting con 
ductors and passing the remaining compo 
nent of each current through a delay network 
circuit, which so controls its magnitude, phase 
and polarity that on passing into the local re 
ceiving circuit it cancels the current from the 
local transmitter which returns by way of the 

Sea junction point and the local receiving 
conductors to the local receiving circuit and 
comprises dividing the signal currents at the 
Sea junction point at the receiving end of 
the cable, One part of each current passing 
Over the common receiving conductors to the 
terminal receiving apparatus, the component 
part of each current passing over the com 
mon transmitting conductors from which a 
portion of it passes through the delay net 
Work which so attenuates and delays the cur 
Fent that On entering the local receiving cir 
cuit it offers negligible interference to the 
directly received signal current. 

4. The method of transmitting telephone 
and telegraph currents simultaneously over a 
single submarine cable which comprises im 
pressing a part of each signal current at the 
transmitting station upon common trans 
mitting conductors extending from said sta 
tion and merging with the main cable con 
ductors at a junction point remote from 
shore, and passing the component part of 
each signal current through a delay network 
circuit interposed between the local trans 
Initting and receiving circuits, which so 
affects the magnitude. phase and polarity of 
each current that on its passage into the local 
Feceiving circuit it cancels the component 
current from the local transmitter which is 
reflected from the Sea junction point to the 
local receiving circuit over the common re 
ceiving conductors, and comprises dividing 
the signal currents at the sea junction point, 
at the receiving end of the cable, one part 
of each current passing directly over the 
common receiving conductors to the terminal 
receiving apparatus, the component, part of 
each current passing over the common trans 
mitting conductors from which a portion of 
it passes through the delay network which so 
attenliates and delays the current that on 
entering the receiving circuit it offers negli 
gible interference to the directly received 
signal currents. 

5. The method of transmitting telephone 
and telegraph currents simultaneously over 
a single submarine cable which comprises 
passing the transmitted currents into a trans 
former where a part of each signal current 
is impressed upon common transmitting con 
ductors extending from said station and 
merging with main cable conductors at a 
junction point remote from shore, and pass 
ing the component part of each signal cur 
rent through a delay network circuit con 
nected to the local transmitting circuits 
through Said transformer, and connected 
with the local receiving circuits through a 
second transformer similarly placed, said de 
lay network circuit, so affecting the magni 
tude, phase and polarity of each current that 
On its passage into the local receiving circuit 
it cancels the current from the local trans 
mitter which returns by way of the sea junc 
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transmitter which is reflected from the sea 
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tion point, local receiving conductors and sec 
ond transformer 
cuit. ... 

6. The method of transmitting telephone 
and telegraph currents simultaneously over 
a single submarine cable which comprises 
passing a part of the telephone signal cur 
rent through a one-way device and a high 

to the local receiving cir 

pass filter and passing a part of the tele 
graph signal current through a one-way de 
vice and a low pass filter and thereafter im 
pressing said portions of both currents upon 
common transmitting conductors extending 
from the transmitting station and merging 
with the main cable conductors at a junction 
point remote from shore, and passing the 
component part of the telephone current 
through a separate one-way device and high 
pass filter and passing the component part 
of the telegraph current through a separate 
one-way device and low pass filter and there 
after passing said parts of both currents 
through a delay network circuit interposed 
between the local transmitting and receiving 
circuits which so affects the magnitude, phase 
and polarity of each current that on its pas 
sage into the local receiving circuit it can 
ces the component current from the local 
junction point to the local receiving circuit 
iover the common receiving conductors, and 
comprises dividing the signal currents at the 
sea junction point at the receiving end of the 
cable, one part of each current passing di 
rectly over the common receiving conductors 
to the terminal receiving apparatus, the com 
ponent part of each current passing over the 
common transmitting conductors to the 
transmitting circuit where it is stopped by 
said one-way devices inserted in the local 
transmitting circuit before it passes into the 
delay network circuit. . . . . . . 7. A submarine cable system comprising in 
combination, a local telephone transmitting 
circuit, a local telegraph transmitting circuit, 
loaded transmitting conductors, loaded re 
ceiving conductors, said transmitting and re 
ceiving conductors merging with loaded deep 
sea cable conductors at a sea junction point 
remote from shore, and a delay network cir 
cuit joining said local transmitting and re 
ceiving circuits and having a time constant 
and attenuation constant equal to that of the 
loop formed by the transmitting and receiv 
ing conductors and the sea junction point. 

8. A submarine cable system, comprising 
in combination, a local telephone transmit 
ting circuit, a local telegraph transmitting 
circuit, transmitting conductors, receiving 
conductors, either the transmitting or re 
ceiving conductors being loaded, and the 
others of said conductors unloaded, and all 
of said conductors merging with loaded deep 
sea cable conductors at a sea junction point 

5 remote from shore, and a delay network cir 

cuit joining the said local transmitting and 
receiving circuits, and having a time constant 
and attenuation constant equal to that of the 
loop formed by the transmitting and receiv 
ing conductors and the sea junction point. 

9. A submarine cable system comprising 
in combination, a local telephone transmit 

O 

ting circuit, a local telegraph transmitting 
circuit, a local telephone receiving circuit, 
a local telegraph receiving circuit, taper 
loaded transmitting conductors, taper loaded 

75 

receiving conductors, said transmitting and 
receiving conductors merging with taper 
loaded deep sea cable conductors at a sea junc 
tion point remote from shore, and a delay net 
work circuit joining said local transmitting 
and receiving circuits and having a time con 
stant and attenuation constant equal to that 
of the loop formed by the transmitting and 
receiving conductors and the sea junction 
point. . . . 

10. A submarine cable system comprising 
in combination, a local telephone transmit 
ting circuit, a local telegraph transmitting 
circuit, loaded transmitting conductors, said 
local transmitting circuits being connected 
to said conductors through a transformer, a 
local telephone receiving circuit, a local tele 
graph receiving circuit, loaded receiving 
conductors, said local receiving circuits be 
ing connected to said conductors through a 
transformer, both of said conductor groups 
being merged with loaded deep sea cable con 
ductors at a sea junction point remote from 
shore, a delay network circuit joining said 
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local transmitting and receiving circuits 
through said transformers and having a 
time constant and attenuation constant equal 
to that of the loop formed by the transmit 
ting and receiving conductors and the sea 
junction point. . . . . . 

11. A submarine cable system comprising 
in combination, a local telephone transmit 
ting circuit, a high pass filter in said circuit, 
a local telegraph transmitting circuit, a low 
pass filter in said circuit, a local telephone 
receiving circuit, a high pass filter in said 
circuit, a local telegraph receiving circuit, a 
low pass filter in said circuit, loaded trans 
mitting conductors, loaded receiving con 
ductors, said transmitting and receiving con s as 

ductor's merging with loaded deep sea cable 
conductors at a sea junction point renote 

; 0. 

5 

from shore, and a delay network circuit 
joining said local transmitting and receiv 
ing circuits and having a time constant and 
attenuation constant equal to that of the 
loop formed by the transmitting and receiv 
ing cables and the sea junction point. 

12. A submarine cable system comprising 
in combination, a local telephone transmit 
ting circuit, a one-way device and a high 
pass filter in said circuit, a local telegraph 
transmitting circuit, a one-way device and 
a low pass filter in said circuit, a local tele 
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phone receiving circuit, a high pass filter in 
said circuit, a local telegraph receiving cir 
cuit, a low pass filter in said circuit, loaded 
transmitting conductors, loaded receiving 
conductors, said transmitting and receiving 
conductors merging with loaded deep sea 
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cable conductors at a sea junction point re 
mote from shore, a delay network circuit 
having a time constant and attenuation con 
stant equal to that of the loop formed by 
the transmitting and receiving conductors 
and the sea junction paint, and connected 
with the local telephone transmitting cir 
cuit by a circuit containing a one-way de 
vice and a high pass filter, and connected 
with the local telegraph transmitting cir 
cuit by a circuit containing a one-way de 
vice and a low pass filter, and connected with 
the local telephone and telegraph receiving 
circuits. 

13. A submarine cable system comprising 
in combination, a local telephone transmit 
ting circuit, a one-way device and a high 
pass filter in said circuit, a local telegraph 
transmitting circuit, a one-way device and a 
low pass filter in said circuit, a local tele 
phone receiving circuit, a high pass filter in 
said circuit, a local telegraph receiving cir 
cuit, a low pass filter in said circuit, loaded 
transmitting conductors, loaded receiving 
conductors, said transmitting and receiving 
conductors merging with loaded deep sea 
cable conductors at a sea junction point re 
mote from shore, a delay network circuit 
having a time constant and attenuation con 
stant equal to that of the loop formed by 
the transmitting and receiving conductor's 
and the sea junction point, and connected 
with the local telephone transmitting cir 
cuit by a circuit containing a one-way device 
and a high pass filter, and connected with the 
local telegraph transmitting circuit by a cir 
cuit containing a one-way device and a low 
pass filter, and connected with the local tele 
phone receiving circuit by a circuit contain 
ing a high pass filter, and connected with 
the local telegraph receiving circuit by a 
circuit containing a low pass filter. 

14. A submarine cable system for simul 
taneous two-way communication comprising 
in combination a cable, telephone and tele 
graph circuits connected to said cable, means 
for impressing signals upon said circuits, 
means for separating the components of the 
impressed signals, and means for returning 
and cancelling a portion of one component 
of the current so divided. 

15. A submarine cable system for simulta 
neous two-way communication comprising 
in combination a cable, telephone and tele 
graph transmitting and receiving circuits 
connected to each end of said cable, means 
for impressing signals on Said transmitting 
circuits, means for dividing each impressed 
signal into several component parts, and 

means whereby a portion of one of the un 
used signal components can be returned to 
the local receiving circuit and cancelled. 

16. A submarine cable system for simul 
taneous two-way commlinication comprising 
in combination a cable, telephone and tele 
graph transmitting and receiving circuits 
connected to said cable, means for impress 
ing signals upon said transmitting circuits, 
ineans for separating the several components 
of the signals so impressed, means for re 
flecting a portion of one of said signal com 
ponents back to the local receiving circuit, 
and means for cancelling the signal com 
ponent so reflected. 
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17. A submarine cable system for simulta neous two-way communication comprising 
in combination a cable, telephone and tele 
graph transmitting and receiving circuits 
connected to said cable, means for impress 
ing signals upon said transmitting circuits, 
means for separating the components of the 
signals so impressed. means for delaying one 
of said signal components. 

18. A submarine cable system for simulta 
neous two-way communication comprising in 
combination a cable, telephone and telegraph 
transmitting and receiving circuits connect 
ed to said cable, means for impressing sig 
nals upon said transmitting circuits, means 
for separating the components of the signals 
so impressed, and means for delaying and 
reversing the polarity of one of said signal 
components. 

19. A submarine cable system for simulta 
neous two-way communication comprising 
in combination a cable, telephone and tele 
graph transmitting and receiving circuits 
connected to said cable, means for impress 
ing signals upon said transmitting circuits, 
means for separating the components of the 
signals so impressed, means for delaying and 
reversing the polarity of one of said signal 
components, means for reflecting a portion 
of the remaining signal component back to 
the local receiving circuit and there cancel 
ling it by means of the delayed signal com 
ponent. 

20. In a simultaneous two-way submarine 
signalling system wherein each end of the 
cable is divided into two branches, one for 
transmitting and the other for receiving, the 
method of preventing the signals transmit 
ted at one end from interfering with the re 
ceiver thereat, which comprises impressing 
a portion of each transmitted signal directly 
upon the receiving branch in such magni 
tude, phase and polarity as to balance the 
signal component impressed on the receiv 
ing branch at the cable junction. 

21. in a submarine cable system for simul 
taneous two-way telephone and telegraph 
communication wherein each end of the ca 
ble is divided at a point remote from shore 
into two branches, one for transmitting and 
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the other for receiving, the method of pre 
venting the signals transmitted at one end 
from interfering with the receiver thereat, 
which comprises impressing a portion of 

5 each transmitted signal directly upon the re 
ceiving branch in such magnitude, phase and 
polarity as to balance the signal component 
impressed on the receiving branch at the sea - junction point. 

6. In witness whereof, I hereunto subscribe 
my name this 5th day of March, 1930. 

RALPH. E. A. PUTNAM. 
5. 

20 

25 

30 

40 

50 

60 

, 65 


