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DUPLEX TELEGRAPH SYSTEM

'Ap‘phcatmn filed May 13, 1927,

~This mventlon relates to Leleomphy and
more particularly to a duplex submarine

_telegraph cable system employing receiving:

~ apparatus of the moving coil type.

Sy

An object of the invention is to prevent

_unbalance currents, due to transmitted sig-

- main and the artificial line, from affecting
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. ous other condensers in the artificial line, the
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_ This- arrangement of adjustable resistances
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nal impulses in a duplex system in which
" there exists imperfect balance between the

the receiving instrument associated with the
~duplex netw ork at the sending station.

In duplex telegr aph non- loaded submarine

.cable systems, 1e31stqnces are ordinarily in-
serted at the head ends of "the- cable and

artificial line and at various other points:

along the artificial line; and-adjustable re-
sistances are usually connected in'shunt with

vassocmted contacts is effected to. cause the’

‘condensers in the ratio arms and with vavi-

adjustment, of which will permit of balanc-
ing the entire system quite accur ately for the
higher frequency components of the signal.

and condensels does not, however, permit of
accurately - balancing the cable and the .arti-
ficial line for very low frequencies “which
“may be caused by differences between the

real and artificial cables at great distances .

from the sending end. A spemhc object of
the present mventlon is to compensate in the
receiving instrument for this effect of low
ﬁequencv unbalance currents which cannot
“be removed by adjustment of the head end
“balancing resistances and condensers.
ACCOI‘dan‘ to a specific embodimerit of the
present mventlon the unbalance currents of
low frequenmes are rendered ineffective by
- providing a relay which neutralizes unbal-

‘ance currents and thereby limits the-opera-.

“tion of a recording device to.the received
signals only. This rehy is of the polarized
type and is equipped with two independently
yotatable coils  having respectively affixed

‘thereto an arimature and a pair of contacts,

45

the contacts being arranged in_engageable
“relation with-the ftrm‘tture One 0011 is con-
nected to the bridge-across the ratio arms
in-a bridge duplex system and.is 1esponswe
to both recelved signals and ‘the low fre-

quency. unbalance “currents of transmitted-

“signals, “and _the other coil is' connected
through a sultable network to the trans-
mlttel and is responsive only to currents
similar ‘in  wave form and amplitude to. ‘the

.
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low frequency unbalanee currents of trans—
mitted signals. -
directly. o the recording device and the con-
tacts are connected to opposite terminals of

The armatire is’ connected,

55

a 'source of current supply so that when 4

1ecewed SI"I’)‘I.I causes  the armature tO en-
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gage either of the associated contacts;’ an

OthLtan‘ circuit for the recording device ‘is
closed.

divection by a current eéquivalent to the un-
balance current, and, therefore; no engage-
ment between the annatule andeither of its

operation of the recording device. However,

When a signal is tlansmltted over. .
-the line the armature is rotated by the low.
frequericy unbalance current and- the “con-
tacts are moved an equal amount, it the’ same

shouid an incoming smnal be received while .

the armature and’ contacts are under the ¢on-

the incoming signal, dependlng upon its
polarity, would cause either an increase or
decrease in the movement -0f the armature
and thereby effect an engagement or disen-

cagement with one of the associated contacts :

to operate the 1ecordlno dev1ce and 1ec01d
the incoming signal.

trol of a transmitted signal, the current of

75 -

This invention will be 1ndre pa,rtlcululy ‘

descrlbed in connection with the accompany- .
ing drawing which sliows the preferred:em- .

bodiment of the invention employed at a
terminal station -of a. brldcre duplex sub-

‘marine telegraph. statiom. -
- In the drawing submarine cable’l i 1s shown L
termlnfttmo ina budde duplex set in which:

an artificial line 2 is prov1ded “for simulat-
ing the impedance of the cable. In accord:
ance with the present: invention the system
is assumed to be in perfect balance for the

high frequency’ components of the signaling =~ .~ =
9%

currents which' balance is cobtained b ad~
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justing Tesistances -22 and -28 at the head e
ends of the cable and the artificial line; re-
spectively, resistances 24 and 25 in the ratio . .
arms, and the impedance elements which are .

employed in-the artificial line 2. This bal:
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ance-however does not hold for the low fré-
‘quency components of the signaling cur- -

rents.

will respond not only to-the ‘incoming &ig-

‘nals but al<o to the unbalance low: f1equency

components of the outgoing signal currents.

In this system the recording devies 3
‘which may be any of the well known types, '
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-In order to compensate for thls unbalance of .
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the low frequency components of the trans-
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mitted -signals-and limit the operation of
recording device 8 to the incoming signals

only, relay 4 is provided to control the oper--
ation of the recording devics by neutralizing

the effects of the unbalance eurrents.  This
relay is equipped with two coils, namely, sig-
nal coil 5 and neutralizing coil 6 which are
arranged when energized, to rotate inde-
pendently of each other between the poles
of their respectively associated magnets 7
and 8. The coil 5 is responsive to either
the signals received from cable 1 or the uu-
balance low frequency components of the
signals transmitted by transmitter 9, and
the coil 6 is damped so as to be responsive

to only the low frequency components of the

transmitted signals. An armature 10 1is
fixed to coil 5 and centacts 11 and 12 ave
likewise fixed to coil 6 =o that votation -of

“either coil alone effects an engagement or -

disengagement between the armature and one
of the contacts, thereby connecting or dis-
connecting the operating circuit of record-
ing device 3 with hattery 13. It is under-
stood, of course, that the invention is not to
be limited to the embodiment shown, but

~that other types of relays may be employed,

such as one having fixed coils with two mov-
able armatures one of which carries the sin-

gle contact and the other carries the pair of'

contacts. . In order to make the incoming
signals clear and undistorted by unbalance
currents, network 14 and amplifier 15 are
provided in the circnit of coil 5 and inas-
much as this apparatus will affect the wave
form and amplitude -of the unbalance cur-
rents-across the bridge-due to the outgeing
signals, an adjustable resistance 16 and a
shaping network 17 are inserted in the cir-
cuit of coil 6 so that the current wave theve-
in will be of approximately the same ampli-
tude and wave shape as. that of the unbal-

‘ance.current.in the circuit of coil 5.

/In describing the operation of the system,
let it be assumed that incoming signals are
being received from cable 1. The signals
pass. through network 14, amplifier 15 and
coil 5. :Coil 5 rotates and moves its arma-
ture to one side or the other depending upon
the polarity of the incoming signals, to con-
nect one pole of battery 13 to the recording
device 3 which operates to make a record of
the incoming signals. When a message is be-
ing transmitted from transmitter 9, the cur-
rent .of the outgoing signals divides at
point 18, part going to the apex 19 and
the other. part passing through.the circuit
of resistance 16, network 17 and coil 6.

Tnasmuch as this Invention is concerned
‘principally in the unbalance of the cable

and artificial line with respect to low fre-
quency components of the transmitted sig-

‘nals, the cable and artificial line are re-

garded as being in nearly perfect balance

1,666,195

for the higher frequency components of
the - signaling currents ‘so that the higher
frequéncy components are ineffective to
operate either of the coils.

19 are balanced out by the resistances 22, 23,
24, 25 and artificial line 2 and those trans-

mitted to-coil 6 are rendered ineffective by

the damping applied to the coil.

In view of the unbalance of the cable and
artificial line for low frequency currents a
difference of voltage is present between
points 20 and 21 and, therefore, an unbal-
ance current flows across ‘the bridge and

through network 14, amplifier 15 and coil -5

in series, thereby causing the armature 10

to rotate to one side or the other, depending

The higher fre--
quency components transmitted to the apex

upon - the polarity of the outgoing signal. .

Simultaneously with the flow of ‘unbalance
current through coil 5, the current similar
in wave fowm and of approximately the
same amplitude cauzes the contacts 11 and

12 to rotate in ‘a similar manner and inas--

muech as these ¢oils: are so connected that
the contacts move in the same direction as
tlie armature, no relative movement between
the armature and contacts results from the
unbalance current and no record’is, therve-

" fore, made by the recording device.
Should szignals be received duving the .

time that transmitter 9 is sending a message
over cable 1, the current of the incoming
signal would be added in coil 5 to that of
the unbalance current flowing thevein at the
time, and if the currents happen to be of op-
posite polarities, the movement .ot the arma-
ture 10 would be decreased and it of the
same polarity the movement would be in-
creased, so  that regardles: of what the
polarities of the outgoing and incoming sig-
nals may be, a relative motion takes place
between the armature and the contacts to
record the nature of the incoming signal.

The invention has been described above
as applicable to ordinary duplex telegraph
and non-loaded cable systems. However, it
can also be emploved with loaded lines and
cables or elsewhere wherever the need exists
for means for accomplishing the. function
of the invention. :

What is claimed is: , )

1. A duplex system terminal arrangement
comprising 2 main and an -artificial line, a
source of current for transmitting signals, a
translating device responsive to incoming
signals, and means for neutralizing disturh-
ing effects due to imperfect halance between
the main and artificial lines, said means in-
cluding independently movable members ar-
ranged to move simultaneously in the same

direction in rvesponse to ocutgoing signals and

the unbalance currents prodiiced thereby, <o
as to prevent telative movement therebe-
tween and the subsequernt operation: of said
translating device. . o S '
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2. In a telegrapll__éystem; a terminal du-

plex bridge arrangement comprising a main

and an artificial line, a.contact making de-
vice having operable contacts, a signal trans-

-lating device responsive to the operation -of

said contacts, and separate means for op-
erating said contacts simultaneously to pre-

. vent the operation of said translating device

in response to outgoing signals and to. effect

' the operation 6f said translating device by

~the incoming signals when signals ave being

- . =) N .
simultaneously transmitted.. .

3. In a telegraph system, a duplex bridge
arrangement comprising a main and an-arti-
ficial line, a contact making device compris-
ing a plurality of coils each of which is ar-

“ranged to be energized without interfering

20

A1)
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magnetically - with the other, and movable
-contacts on each -of said coils arranged. to:
move in the same direction in response to "

outgoing signals and unbalance “currents
produced thereby, to prevént engagement

“between said contacts;
‘4. In a telegraph system, a duplex bridge

arrangement comprising a main and an ari-

ficial line in. imperfect balance for the low.
frequency components of the signaling cur-
rents but in substantially perfect balance
for the higher frequency components, trans-

mitting means, a signal translating device, a

contact making device comprising. a sig--

nal receiving coil and a- disturbance neu-
tralizing - coil, - movable ' contacts on 'each

-of said coils arranged when interengaged

to operate said recording device, - and
means for: diverting a part of the trans-
mitted signal - current through -said dis-

~turbance neutralizing coil at the same time

40:
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that the disturbing current due to the im--

perfect balance is flowing through the sig-

nal receiving coil to move said contacts in
“the same direction thereby preventing” the:

interengagement of said. contacts and the
operation of said translating device in . re-
sponse to low ‘frequency unbalance currents

resulting from the transmitted signals.
- - 5. In a telegraph system, a duplex bridge

arrangement comprising a main and an arti-

~ ficial line in imperfect balance for the low

frequency components of the signaling- cur-
rents but- in substantially perfect  balance

for the higher frequency components, a

" transmitting mechanism, a signal translat-

60°

ing device, a contact making device for con--
~trolling said translating device, a signal re-

celving coil on said contact making device
el =

arranged to be effectively energized by both:

the received signals and the unbalance cur-
rents of the transmitted signals, contacts on

said coil arranged to be operated in -either:

- direction by said signals, the direction de-

pending upon the polarity of the signal, a
disturbance neutralizing . coil -on said con-

- tact making device arranged to be effectively

‘éhérgized. by only the low frequency com-

ponents ‘of the outgoing signaling currents,
and - contacts on said neutralizing- coil - ar-

ranged to move in a direction corresponding”

to that of the contacts on said receiving coil

when the latter coil is energized by the un-
balance currents only, thereby preventing -
interengagement of said contacts and’ neu-
‘tralizing the effect of the unbalance currents

preduced in said receiving coil. B
6. In a telegraph system, a duplex bridge

6

0.

%
-arrangement comprising a main‘and an arti- .
ficial line in imperfect balance for the low

frequency components of ‘the outgoing sig- -~

naling currents and in-substantially perfect

‘balance for the higher frequency compo-

80

nents, transmitting means, a signal trans-
lating device, a contact making device com-

prising a signal receiving coil and a-disturb-
ance. neutralizing coil -magnetically inde-
pendent of each other, movable contacts ori

8

cach of said coils arranged when interen- -

‘gaged, to operate said translating device,
means for operating. both coils in response
to the low frequency components of the out-
going signaling currents whereby ‘relative .
movemnent of said. contacts if prevented,

means for preventing the operation of said

90

coils in-response -to” the higher frequency ..
components of the outgoing signal currents, = "

and mieans for energizing the receiving coil

by said contacts interengage to:operate said
translating device. SR Lo

7. In a telegraph
arrangement comprising a main and an arti-

~ficial line in imperfect balance for the low
frequency’ components of the outgoing sig-"

naling currents and in substantially perfect

signal receiving coil and a.heavily damped
disturbance neutralizing- coil; movable con-
tacts on. each of said coils arranged to inter-
engage to- operdte said recording device,

means - for operating both ¢oils in response *
to the low frequency components of out-"

going- signal currents whereby réelative
movement of said contacts is prevented, im-
pedance_elements in_the -artificial line and

ficial line for cooperating with said damped

‘only in response to incoming signals where-

system, a duplex bridge .
) 100+

“balance. for -the higher frequency compo-- -
nents, transmitting means, a recording de- 1
device, a contact making device comprising a -

115

the” head ends of said. cable and said: arti- -

neutralizing coil® in preventing the opera-..

tion of said contact making device in resporise

to the higher frequency components of the

~outgoing signaling currents, and means for
-energizing - the receiving coil only in: re--

sponsé ' to - incoming signals. whereby said
contacts interengage to operate said record-
ing device. - K SR ’ ;

my name this 12 day of May A. D.,-19927. -

In witness whereof, T hereunto subscribe
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ALLISON A. CLOKEY.~
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