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To aZZ whom 4t may concern:.v .
Be it known that 1; Epwarp IF. 'WaTsoN, a

citizen of the United: States, residing at.

Yonkers, in the county -of Westchester. and

State of New York, have invented certain

Improvements - in * Telegraph Circuits, .of
which the following is a specification. “~
This invention relates to telegraph circuits
and more particularly -to improvements in
the type of telegraph-circuit known as sitigle
Morse circuits in which signals are trans-
‘mitted in out one direction over the same line

_at one time, although the system 1s so. ar-
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ranged that signals may be transmitted in
-either direction. /.. S T

A two-way polar telegraph system of the
above mentioned type is illustrated in detail
in the U. S. Patent application, Serial No.
516,868, filed November 21, 1921, in the name
of B. ¥. Watson. .It has been found in’prac-
tice that in the repeater sets-of circuits of
this type it is possible under certain con-
ditions for the subscriber to be“tied up” and
unable to send. This condition may occur
when the break relay at the sending station

operates falsely from any -cause, such as a-
line swing, and thus causes the operation of.
the transfer relay at that station. : The oper-

ation of the transfer relay at the sending

station causes ground to be connected to-both

ends of the line and the current through:the

windings of the receiving relays to be ap-.

proximately zero. If at this time the arma-
ture of the receiving relay is held against

5 the spacing contact by a spacing earth cur-

rent or a spacing bias in the relay, the sub-
scriber’s loop will- be practically -short-cir-

cuited and it will be impossible for him to

send. . Tt is in general the object of the in-
yention  to provide arrangements for the
purpose of “eliminating this possibility of
the subscriber’s being “tied up” or unable to

~ send. In the arrangements of the invention -
_ this is accomplished by providing relay ar-
5 rangements and resistance elements -asso-
ciated with a repeater set which, when the-

above described conditions occur, will oper-
ate to testore the circuit to a normal condi-
tion again. Other objects and features of

the invention will appear more fully from-
the detailed -description hereinafter given.

The invention may be more fully under-
stood from the following description, to-

gether with the accompanying drawing, in

the figure of which. is illustrated a circuit

diagram bf’arx telegraph system embodying

the invention.

cuit terminating at-opposite ends at two sta-

" Referring to the figure, L' designates a
main transmission line for' a:telegraph‘cir-

€0:

“tions indicated as A and B respectively. At

station A a local loop SL-extends to-a sub- -
‘scriber’s station at-which suitable transmit-
“ting ‘and receiving ‘apparatus may ‘be pro- .
vided. - For example; the loop is lustrated '

as including a sounder S, a key K and a posi-

tive: source of potential: -~ -

- The loop S at station A is balanced by ~

means of a balancing circuit or resistance N,
- and the windings of a polar-pole changing

relay PC and a polar break release relay
BRR are - included in the loop SIi and' the
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balancing circuit N. - At the junction point . ‘

‘between the loop SI. and the balancing ‘cir-

‘cuit'N a-connection extends to the armature.

of a polar receiving relay RR, which relay
may; uinder certain conditions, be associated
with the main: line I, for transmitting sig-
nals to'the loop. =~ EE T ;
A transfer relay TR is so arranged that it
may switch the main' line L either into con-

78

mection with the receiving relay RR-or into -
connection. with thetransmitting apparatus

controlled by the armature -of the " ‘pole
changer PC.. The connection from the main
line L to the armature of ‘the pole changer

BR.  The break relay BR is a .marginal
neutral relay so designed that it will be un-
responsive to positive or negative currents

PC includes the winding of a break relay !

transmitted over’the line in‘connection with

ordinary signaling, but will be responsive to
a current of greater amplitude transmitted
over the liné as the result of a break signal.
Associated with the transfer Telay TR is a
battery 4 and two’circuits, one of :‘which is
controlled by "the armature of the . break
relay BR for initially energizing the trans-
fer relay and the other of which ‘acts.as a
locking circuit for the transfer relay and is
controlled over the contacts of the break
release relay BRR. Associated. with these
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circuits ave the resistance elements 5 and 6, -

the “resistance ' element 6 being relatively
greater than -the resistance elemernt 5 for
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purposes which will be pointed out herein- .
after. Associated -with.battery 4 is a. third

cireuit 8, incinding the signaling means 2

and completed over the .contact and arma-

110

ture of the relay 1, which is included serially
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in the line L for purposes which will be
pointed out hereinafter. ‘

With the exception that relay 1 and signal
2 are omitted the apparatus at station B is
substantially similar to that at station A and
corresponding elements are represented by
the same reference characters. primed.
Other details of the apparatus will be clear
trom the following description of its opera-
tion. '

As illustrated the apparatus at stations A
and B is in condition for transmitting from
station A to station B. Under these condi-
tions, transfer relay TR’ at station B is
locked up to connect line L to the receiving
relay RR’. At station A the transfer relay
TR is deenergized so that the line L is con-
nected to the armature of the pole changer
PC. When the transfer relay TR is deener-
gized, a negative battery 4 is connected from
the back left-hand contact of the transfer
relay to the winding of the receiving relay
RR so that the armature of the latter relay
is maintained against its megative contact.
Under these conditions, when the loop SL
is closed, current flows from the positive
battery over the contacts of key X through
the loop windings of the break release relay
BRR and the pole changer PC and over the
contact of the receiving relay RR to negative
battery. Current also flows from ground to
the balancing resistance N, balancing wind-
ings of the break release relay BRR and the
‘pole changer PC and over the contact of the
receiving relay RR to negative battery. Ob-
viously, the current flowing through the loop
windings of the pole changer and the break
release relay is substantially twice as great
as that flowing through the balancing wind-
ings owing to the fact that the positive and
negative batteries are connected in series

- with respect to the loop circuit. The tend-
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ency of the current flowing through the bal-
ancing windings is to shift the armatures of
the pole changer PC and the break release
relay BRR to their left-hand contacts, but
owing to the greater pull in the opposite
direction, due to the loop windings of said
relays, the armatures are held to their right-
hand contacts so that negative battery is con-
nected: through the winding of the break
relay BR and over the right-hand back con-
tact of the transfer relay to the main line L.
The resultant line current flows through the
front left-hand contact of the transfer relay
TR’ at station B and through the winding
of the receiving relay RR’ to ground. The
armature of the receiving relay RR’ is there-
fore held against its negative contact and the
current conditions in the loop circuit S/ are
the same as described at station A so that
the armature of the break release relay
BRR’ is held against its left-hand con-
tact, thereby maintaining a locking cireuit
through the winding and over the right-

1,580,225

hand front contact. of the transfer relay
TR, . :

The conditions just described obtain
through the transmission of marking sig-
nals. When a spacing signal is to be trans-
mitted, the loop SL iwill be opened by means
of the key K at station A so that no current
flows through the loop windings of the pole
changer PC and the break release relay
BRR. The balancing windings of thoese re-
lays now become effective. The shifting of
the armature of the break release relay is
without effect but the armature of the pole
changer connects positive current to the
main line L so that the recelving relay RR’
shifts its armature to the positive contact.
The positive battery is now connected to
both ends of the loop SL so that no current
flows through the loop windings of the pole
changer PC’ and the break release relay
BRR’. Current flows through the balancing
windings of the relays PC’ and BRR’ in the
opposite direction so that these windings are
now energized in such a direction as to tend
to hold their armatures against their left-
hand contacts. Consequently, the shifting
of the battery connections by means of the
relay RR” is without effect upon the arma-
ture of the pole changer PC’ and the break
release relay BRR’. The incoming signal
will be recorded by the sounder appa-
ratus S,

If, while signals are being transmitted
from station At is desired to transmit sig-
nals from station B, the loop circuit SI/
may be opened, as, for example, by means
of the key K”. As soon as a negative or
marking signal is received from station A,
negative battery will be connected to - the
loop over the right-hand contact of the re-
ceiving relay RR’.  As the loop windings of
the pole changer PC’ and break release re-
lay BRR’ are deenergized, the balancing
windings become effective to shift their ar.
matures to their right-hand contacts. The
shifting of the armature of the break release
relay BRR’ opens the locking cireuit of the
transfer relay TR’, which ‘is  denergized co
that its right-hand back contact connects
negative battery 4’ to the receiving relay
RR’ to hold the armature 6f the latter relay
against its negative contact. At its leff-
hand back contact, transfer relay TR’ con-
nects the line I through the winding of the
break relay BR’ to the armature of the pole
changer PC’. The armature of the pole
changer is connected to positive battery at
station B and it will be remembered that
the changes just described occur at the time
a marking signal is being transmitted from
station A so that negative battery is connect-
ed to the line L at the latter station. This
results in a current flow of approximately
twice the normal amplitude through the
windings of the break relay BR’ over the
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line L and through the winding of the break
relay BR at station A. Both break relays
are energized but the energization of the
break relay BR’ at station B is without ef-
fect to energize the transfer relay TR’ owing
to the fact that the circuit of the latter relay
is held open at the armature of the break re-
lease relay BRR’. Consequently, the trans-
for relay TR’ at station B remains dener-
gized. At station A, however, the arrature
of the break release relay will be upon its
right-hand contact owing to the fact that
the loop SL is closed and upon the energiza-
t1on of the break relay BR a circuit-is com-
pleted from ground, right-hand . contact of
break release relay BRR, winding of trans-
fer velay TR, contact of break relay BR, re-
sistances 6 and 5 to the negative battery 4
The transfer relay TR is energized and at
its left-hand contact completes a locking cir-
cuit through resistances 6 and 5 to.the bat:
tery.4. This relay shifts the connection of
the line L. from control of the pole changer
PC into cirenit with the receiving relay RR.
Signals may now be transmitted from sta-
tion B to station A in an obvious manner.

"Tf the break relay at the sending station,

such as relay BR at station A, should oper-

ate falsely from any cause such as a line
swing, the transfer relay TR would, as has
heen seen, be operated. This operation of
the transfer relay TR would cause ground
to be connected to both ends of the line and
the current through the windings of the
receiving: relays to be. approximately zero.
Tf at this time:the armature of the recelv-
ing relay is held against its spacing or posi-
tive contact by a spacing earth current or a

spacing bias in the relay the subscriber’s loop

SL will be practically short-circuited and it
will be impossible for him to send.: Ac-
cordingly, the relay 1 and the resistances 5
and 6, together with the circuit 3, are pro-
vided at station A in addition to the usual
heretofore ~ described.
TRelay 1 is connected in series with the line
T, and is so adjusted that it will not be re-
Jeased on the normal signals but will be re-
leased if the line current becomes approxi-
mately zero from such causes as the trans-
fer relays at both ends of the line becom-
ing operated or from an open line. en
the relay 1 is released a cireuit is closed

‘through the signal lamp 2 and over conduc-

tor 3 and resistance 5 to the battery 4. This

will operate the signal lamp 2. As has pre-

viously been pointed out, the resistance 5 is
relatively small compared with resistance 6.
The resistance of the lamp 2 is also relative-
ly very small as compared with resistance 6.
Accordingly, upon the operation of relay 1
and the closing of circuit 8 the major por-
tion of the current which heretofore flowed
through the locking circuit of -the transfer

relay TR from battery 4 will be diverted

8

over circuit 3. In other words, the current .

flow through the transfer relay under these
conditions will be reduced to such a value,
when relay 1 releases that the transfer re-
lay will be released. If-the trouble condi-
tion has been a transient one sending may
be resumed from station A. If station B
has been sending, he may resume after send-
ing a break of spacing signal to restore ap-
saratus ab station A to a receiving condi-
tion.” In case the trouble condition 'is not
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transient-but persists as in the case of an .

open line, signal lamp 2 will remain lighted
and call attention to the trouble condition.
While the invention has been disclosed in
certain specific arrangements which have
been deemed desirable it is understood that
it is capable of embodiment in many. and
other - forms without departing from. the
spirit-of the invention as defined in the'fol-
lowing claims. , o ST
What is claimed is: R .
1. In a signaling system, a line circuit,
terminal stations at each end of said line
circuit, transmitting apparatus and receiv-
ing -apparatus. at each terminal station, a
transfer relay at each terminal station, said
transfer relays being arranged to connect
the transmitting apparatus to the line eir-
cuit at one station and the receiving appa-
ratus to the line circuit at the other station
for transmission in one direction, said trans-
fer relays being also arranged to shift the
connection so that the transmitting appara-
tus .will be connected to the line circuit at -
the second station and the receiving appa-
ratus to the line circuit at the first station
to transmit signaling currents in-the oppo-
site direction, locking circuits for said trans-

fer relays, and relay means in series with
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said line circuit at one of said stations for

controlling the locking circuit of the trans-
fer velay thereat. ‘

9. In'a signaling system, a line circuit, ter-.
minal stations at each end of said line cir--

_cuit, transmitting apparatus and receiving

apparatus at each terminal station, a transfer.
relay at each terminal station, said transfer
relays being arranged to connect the trans-
mitting apparatus to the line circuit at one.
station and the receiving apparatus to the

‘line cireuit at the other station for transmis-

sion in one direction, said transfer relays

so that the transmitting apparatus will be
connected to the line circuit at the second

station and the receiving apparatus to the

line circuit at the first station to transmit
signaling currents in the opposite ‘direction;
locking circuits for said transfer relays, re-
lay means in series with said line circuit at

110
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‘being also arranged to shift the connection

120

one of said stations, and means controlled

by said relay means for decreasing the cur-
rent flow through the locking circuit of the
transfer relay at said station. '

130
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3. In a signaling system, a line circuit,
terminal stations at each end of said line
circuit, transmitting apparatus and receiv-
ing apparatus at each terminal station, a
transfer relay at each terminal station, said
transfer relays being arranged to connect
the transmitting apparatus to the line cir-
cuit at one station and the receiving appa-
ratus to the line circuit at the other station
for transmission in one direction, said trans-
fer relays being also arranged to shift the
connection so that the transmitting appara-
tus will be connected to the line circuit at
the second station and the receiving appa-
ratus to the line circuit at the first station
to transmit signaling currents in the oppo-
site direction, locking circuits for said trans-
fer relays, normally operated relay means
in series with said line circuit at one of said
stations and deenergized when a condition of
no current exists in said line circuit, and
means controlled by said relay means when
deenergized for rendering ineflective the
locking circuit for the transfer relay at said
station.

4. In a signaling system, a line circuit,
terminal stations at each end of said line
circuit, transmitting apparatus and receiv-
Ing apparatus at each terminal station, a
transter relay at each terminal station, said
transfer relays being arranged to connect the
transmitting apparatus to the line circuit
at one station and the receiving apparatus
to the line circuit at the other station for
transmission in one direction, said transfer
relays being also arranged to shift the con-
nection so that the transmitting apparatus
will be connected to the line circuit at the
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second station and the receiving apparatus
to the line circuit at the first station to trans-
mit signaling currents in the opposite direc-
tion, locking circuits for said transfer relays,
normally operated relay means in series with
said line circuit at one of said stations and
cdeenergized when a condition of no current
exists in said line circuit, a circuit controlled
by said relay means when deenergized for
rendering ineffective the locking circuit for
the transfer relay at said station, and sig-
naling means controlled by said cireuit.

5. In a signaling system, a line circuit, ter-
minal stations at each end of said line cir-
cuit, transmitting apparatus and receiving
apparatus at each terminal station, a trans-
fer relay at each terminal station, said trans-
fer relays being arranged to connect the
transmitting apparatus fo the line circuit at
one station and the receiving apparatus to
the line circuit at the other station for trans-
mission in one direction, said transfer relays
being also arranged to shift the connection
so that the transmitting apparatus will be
connected to the line circuit at the second
station, and the receiving apparatus, to the
line circuit at the first station to transmit
signaling currents in the opposite direction,
the transfer relay at ome of said stations
having a plurality of operating circuits, and
relay means in series with said line circuit
at said station for controlling one of the
operating circuits of the transfer relay
thereat. '

In testimony whereof, T have signed my
name to this specification. this 12th day of
September 1923.

EDWARD F. WATSON.
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