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Yo all whom Tt muay concern:

Be 1t known that I, Fraxk R. McBerTY, a
citizen of the United States, residing at Evans-
ton, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Telephone-Exchange Appa-
ratus, of which the following is a full, clear,
concise, and exact description. |

My invention relates to telephone-exchange
systems, and has for its object to provide im-
proved and simplified apparatus for control-
ling the automatic sighals at the central office.

In accordance w1th my mventlon the line-

sional apparatus at the central office is in-
cluded tn one branch of the line controlled by
the contacts of a cut-off relay, the magnet of
which relay is included in another br anch,
whichis normally open, extending to a spring-
jack or other connection-ter minal for the line.
When a circuit such as the operator’s plug-
circuttincluding a battery is brought into con-
nection with the line l)y way of the terminal
switch thereof, the cut-off relay is thus in-
‘cluded 1n the path of current controlled by
the substation-switch and being excited acts
to disconnect the branch containing the line-
signal apparatus.

A further feature of the invention lies in
the provision of circuits and apparatus for
bringing a supervisory signal temporarily un-
der the control of the atoxesmcl cut-off relay,
whereby a special supervisory relay in the
operator’s circuit is rendered unnecessary.

] will exphm my 1nvention by reference to
the accompanying drawing, and the features
or combinations which I regard as novel will
be pointed out in the appended claims.

The drawing representsin diagram two tele-
phone- lmes extendmo’ from Substatmns to a
central-office smtchbmld the system being
organized and equipped for automatic control
of signals 1n accordance with my invention.

Each line consists of two limbs or conduc-
tors 1 2, leading from the usuql substatlon ap-
paratus to the 11I]8-Sp11n0'8 a' «, respectively,
of the spring-jack or connectlon terminal «.
The usual antomatic telephone-switch s is pro-
vided at the substation controlling the bridge
of the line conductors which includes the tele—
phone transmitting and receiving apparatus.
At the central office the usual central bat-
tery 4 1s included, together with the line-re-
lay ¢, 1n a br mch 3 4 of the line-circuit, said
branch being controlled at the normally closed
contacts ' d° of a cut-off relay . The line-

relay ¢ controls at 1ts front contact a local cir-
cuilt 5, containing the incandescent lamp ¢,
which serves asa call indicator. The magnet
of the cut-off relay d is mcluded in the lme
conductor 2 between the spring ¢* of the jack
and the connection of the branch 8 4, which
contalns the line-signal- contr olling apparatus.

The magnet of the cut-of I relay may be per-
mmnently shunted by a4 non-inductive resist-.
ance.

A pair of plugs ¢ ¢ is illustrated, each plug
havmf}' the usual tip, ring, and sleeve contacts
¢ ¢ &, respectively, the tip and ring contacts
of each plug being united with the corre-
sponding contacts of its mate by conductors
6 7, which include the windings of the usual
repeating-coil. T'he battery / is connected,
as usual, in a bridge of the plug-circuit be-
tween the windings of the repeating - coil.
While three batterles(mm ked /)are shown in
the drawing, it is understood, of course, that
in accordance with the usual pmctice a Sing]e
battery may be employed, which may be con-
nected as indicated.

A supervisory signal £, which may be an
incandescent lamp, is connected in a ground
branch from the third contact or sleeve ¢ of
each plug. The test-ring or third contact ¢*
of the jack with which the contact ¢ of the
plug is adapted to register is connected
through a resistance with the free pole of the
0‘r0unded battery 4/ and is also connected by
a conductor 8 to a front contact of the arma-
ture ' of the cut-off relay.

The operation of the system is as follows:
The subseriber transmits a call in the usual
way by removing his telephone-receiver from
its hook, whereby a bridge of the line is au-
tomatically closed by the switech ¢ and the
line-relay ¢ receives current and brings.about
the illumination of the line signal-lamp ¢'.
When the operator responds to the call by
nserting an answering-plug ¢ in the spring-
jack a, the battery 4 1s applied to the line
over the conductors 6 7 of the cord-circuit
and the magnet of the cut-off relay ¢, which
1S mterpoeed serially in the conductor 2, 18
excited and draws up its armatures, cuttmo
off the branch 3 4, which contains the hne—

signal apparatus, a,nd connecting the ground-
ed wire 3 with the third contact ¢ of the jack
by way ot the conductor 8. - When the plug
1s 1serted 1n the jack, the supervisory lamp
J associated with that plug is brought under
the control of the cut-off relay d of the line
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whose jack 1s plugged into, said cut-off relay
being arranged to close the shunt 8 3 about
the larap when excited. As long as the sub-
seriber at the substation i1s using his tele-
phone the supervisory lamp 7 will be shunted
out: but when he replaces his telephone on
its hook the circuit through the magnet of
the cut-off relay is opened, so that said relay
allows its armature to fall back, breaking
the shunt 8 3, and so causing increased cur-
rent to flow thr ough the supervisory hmp to
cause 1ts 1 lummat}on

Having thusdescribed my invention, I claim
as new, and desire tosecure by Lietters Patent,
the following: |
. The combination with a telephone-line
extending from a substation to a central sta-
tion, of line-signal apparatus in the circuit of
sald line at the central station, a switch at the
substation for controlling said line-signal ap-
paratus, and a cut-of relay in said line-cir-
cuit when the same is switched under the con-
trol of said substation-switeh, said relay con-
trolling the continuity of the circuit through
the line-signal apparatus.

2. The combination with a telephone-line
extending between a substation and a central
station, and a circuit-controlling switch there-
for at the substation, of a normally closed
branch of said line at the central station con-
talning line-signal apparatus responsive to
said circuit-controlling switch, a normally
open alternative branch of saild line also at
the central station containing a cut-off relay
controlling the connection with said line of
gaid normally closed branch, and switch de-
vices at said central station adapted to close
said normally open branch through a source
of current for the operation ot said relay and
to bring the same under the control of the
substation-switch, substantially as set forth.

The combination with a telephone-line
extending from a substation toa central office,
of aline-signal deviceand a battery ina branch
of the line at the central office, a telephone-
switch at the substation controlling the line-
circuit, a connection-terminal for the line at
the central office, a central-oflice circuit in-
cluding a battery adapted to be brought into
connection therewith, and a cut-oft relay hav-
ing switeh-contacts for disconnecting the line-
sional apparatus, said relay being serially in-
cluded in the line between said connection-ter-
minal and the branch containing the line-sig-
nal device and brought under the control of
gald substation-switeh upon the connection of
saicdd central-office circuit with the line.

4. The combination with a teclephone-line

extending from a substation to a central office,
of a branch at the central office containing the
battery and a line-signal device, a telephone-
switch s controlling the circuit at the substa-
tion, a connection-terminal for the line at the
central office, a loop-circuit containing a bat-
tery adapted to be brought into connection
with the line at said terminal, a cut-off relay
included in the line-circtut to be operated by
the current from the battery in said loop-cir-
cuit, said cut-off relay controlling the connec-
tion of the line-signal apparatus, and a su-
pervisory signal temporarily assoclated with
the line durine connection, controlled by the
cut-off reliay.

5. The combination with a telephone-line
extending from a substation to a spring-jack
at a central-office switchboard, of a battery
and a line-signal device in a branch of the line
at the central office, a telephone-switch con-
trolling a bridge of the line at the substation,
a plug and plug-circuit at the central office
for making connection with the line at the
spr 11’10'-](1,01 thereof, a battery in a bridge of
the plug-circuit, a cut-off relay contr ollmu the
hranch “which contains the line-signal d("‘VlC
included in the line between the spring- ];1(31{
and the branch containing said line-signal de-
vice, a super visory swml in a local circuit
established in registering contacts of the plug
and spring- Jfl,e.h., and a rshunt for said super-
visory signal controlled by switch-contacts of
the cut- oft relay.

The combination with a telephone-line’
extending in two limbs from a substation to a
central-office battery, of a substation-switch
controlling the line-circuit, a line-signal in the
line-circuit at the central office, a spring-jack
for the line at the central office and branch
conductors leading from the line conductors
thereto, a cut-off relay serially included 1n
one of said branch conductors and controlling
the connection of said line-signal with the
line, a plug for making connection with said
spring-jack,circult- conductors connected with
said plug, and a battery in a bridge of the said
conductors adapted to be apphed to the line
upon the closure of said plug and jack to op-
erate the cut-off relay, said relay being there-
upon brought under the control of the substa-
tion-switeh.

In witness whereof I hereunto subscribe my
name this 19th day of February, A. D. 1902.

FRANIC R. McBERTY.

Witnesses: |
FrepeErIicK A. WATKINS,
Epwin H. Syyrok.
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