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To all whom tt may concern:

Be it known that I, FRANK R. MCBERTY, a
citizen of the United States,residing at Evans-
ton, inthe county of Cook and State of Illinois,
have invented a certain new and useful Im-
provement in Telephone-Exchange Appara-
tus, (Case No. 25%,) of which the following is
a full, clear, conecise, and exact description.

My invention relates tosignaling apparatus
of telephone-exchange systems. It concerns
particularly the arrangement of annuneciators
for indicating signals from a substation for
connection or disconnection at a telephone-
switchboard. Its objectis to provide means
by which a single responsive device in the
line-circuit, automatically operated in the use
of the substation-telephone, shall control the
different signaling instruments for indicat-
ing the signal for connection and that for dis-
connection, respectively. Hitherto twosepa-
rate annunciatorshave been provided in con-
nection with a line in use for conversation—
one of them adapted when in its normal con-
dition to indicate an initial call-signal, and
the other, temporarily connected with the
line, for the purpose of indicating a signal for
disconnection. |

line-circuit, arranged to be automatically op-
erated by currents in the line during the use
of the telephone, and two independent sub-
sidiary signals in different circuits controlled

by this responsive device, one of them being
permanently associated with a spring-jack
of the line and the other being temporarily

connected with the line and associated with

the connecting-plug, by means of which the
line is united with another.

which is associated with the line

I havearranged
also a system of circuits by which the signal
the ‘‘line-
signal”’—is prevented from displaying its sig- |

]

nal during the conneection of the line with an- -

other. |
two subsidiary signals—the line-signal and

both signals being controlled by asingle relay
Or responsive device permanently connected
In the line-circuit.

Thus in effect the system comprises

*l

| telephone-lines in the switechboard.

My invention is suitable for use in connec-
tion with telephone-lines whose substations
are furnished with switches automatically op-
erated in the use of the telephone to close the 5
line-cireuit. In each such line at the central
station a relay is included, together with a
source of electric currenf. A pairof contact-
points in this relay, which are adapted to be
closed together when the relay isexecited, con- 60
trol a local circuit through a subsidiary sig-
nal—preferably a small incandescent lamp—
which is placed near and is associated with
a spring-jack of the telephone -line in the
switchboard. Branches are led from the ter- 6g
minals of this signal to normally-separated
contact-pieces in the spring-jack. The con-
necting-plug for use in the spring-jack has a
contact-piece which is adapted to make con-
nection between these separated terminals, 70
thus short-circuiting the line-signal, and at
the same time to close another normally open
circuit, which includes a clearing-out signal-
lamp associated with the connecting-plug,the
continuity of the latter circuit being con- 4g
trolled by other contact-points in the same
relay. A single electromagnetic responsive

| | device in the line-circuitis thus caused to con-
in my invention I provide a single respon- -
silve deviee, as a relay, in connection with the

trol two different signaling devices, each of
which is permitted to give its distinctive sig- 8o
nal in response to the action of the relay.

My invention is shown in the accompany-
ing drawing, which is a diagram of the cir-
cuits and apparatus employed therein.

The drawing represents two substations A
and A’, connected with spring-jacks and a re-
lay in a telephone-switechboard, together with
the usual appliances for uniting different
__ 1The ap-
paratus at the substations may comprise a
receiving-telephone 6 and transmitting-tele-
phone b/, a signal-bell 4?, and an auntomatic
telephone-switeh 03 for connecting the tele-
phone and the bell alternately in the line-cir-
cuit. The circuit from station A may be fol-

QO

95

| lowed particularly in discussing the appara-
a ‘‘clearing-out” signal—the latter of which
18 temporarily substituted for the former dur-
ing connection of the line with another line,

tus and its mode of operation. Line conduec-

tors 1 and 2 extend from the substation in-
struments to the telephone -switehboard.
| Here line 1 is connected, through an impe-
dance-coil ¢, with one pole of a battery d, the
other line conductor 2 being connected with
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the other pole of the same battery through |
line-relaye. The line- contacts ff ofaspring-

jack ¢ in the switchboard are connected with
conductors 1 and 2, respectively. A lamp-
signal A is placed near the spring - jack g.
ThlS lamp is included in a conduactor 3, of
which one end is grounded 'a,nd the other ter-

minates in the front contact-piece ¢ of relay.

e. The lever ¢* of this relay is grounded
through a conductor 4, including a battery
and a resistance-coil £. Two branches 5 and
6 from conductor 3 taken from opposite ter-

mally-separated contact-springs f*f°in the
spring-jack g. The rema ining eonteet-pieee

of the spring-jack-~the contact - ring f*—is.

connected mth one end of eondnotm 7, the
other end of the conductor being fixed to the
back contact-piece e® of the 1e1ay

the central station areidentical with that just
described in construction and arrangement.

Connecting-plugs ' are furnished for the

operator for the purpose of looping different |
‘nal r,is at the same time connected W1fh CON-

spring-jackstogether.. Each cenneeti’nw plug

compuees four eontnct -pieces m, m’ 'm2 and |

Of these the first two constitute ‘the line- .
conteete of the plug and are adepted to reg-
ister with the line- tummalsff in the spring- |
The contact-ring m?, which is an insu-,
lated ring without any eonduetor extending
to it, is: a,ua;need to make connection with the.
two contact -springs 7? and f® of the spring-.
The
remaining contact- -piece m?is consm acted to
The like line-
contacts of the two plugs are connected to-
cgether through conductors 8 9, respectively, |
These con-.

jack.

jack, and thus toconnectthem together.

make contact with the ring f*.

WhIOh constitute the plug-cir enlt
ductors include the contact-points of a call-

ing-key n, which is adapted to disconnect the
- plnfr I from its mate and to loop into eireuit
with it a generator o of signaling-current.
Branches flom conductors 3 9 extend to the.
switch-springs-of a.listening-key p, by means

of which an operator’s telephone set ¢ may
be bridged across the plug-cirenit. Two

ﬂ'mnnded conductors 10 11 terminate in the

contaet pieces m? of the plugs [and I', respec-

tively. Each of these conductors includes a
signal-lamp, which is associated with the plug.
in which the conductor terrnlna,tes those

lamps being designated r and »’ reSpeetwely

In the 1dle condition of the eppemtus the
telephones at the substations rest on the .

switeh-hooks 3. The line-circuits are there-

fore complete through the high - resistance
signal-bells, and the current produced in the
closed eircuit by the battery d is insufficient

to excite the relays ¢. The circuits through
the line signal-lamps 7 are therefore incom-
plete and Lhe lamps remain unilluminated.

Assume, in order to trace the operation of
the system, that subseriber at station A
wishes to communicate with subscriber at sta-
tion A’. The calling subscriber at station

The apparatusat the substation A’ and that |
connected with the line conductors thereof at

conductors 4

680,879

A by removing his telephone from its switch-
hook permits the latter to.close the line-cir-
cuit through the comparativelylow-resistance
telephone “at the substation. Suafficient cur-
rent is then set up in the line by the battery
at the central station to execite the relay,
which attracts its armature and closes the
branch 4 from battery ¢ to the ground branch
3, including the line-signal h ‘This lamp-
signal is lwhted and thns indicates the call

"to the attendant at the switchboard. The

operator then inserts the plug !/ into the

spring-jack g, at the same time throwing the
listening-key p into position to econuect the
telephone with the pluﬂ'-cn cuit. The opera-

‘tor’s telephone ontfit g is thus brought into

electrical connection with the telephone at
station A, and the subscriber 15 permitted to

| give his 0rde1 orally for the connection re-

qmred By the insertion of pluw [ into
spring-jack g the contact-pieces f* f* become

“econnected together throneh the ring m*on

the pluag, wlle1 eby the lme-swnel T is short-
enculted and its indication is effaced. The
conductor 10, including the clearing-out sig-

ducter 7, so that the clearing - out signal,
which is free to respond to-cur rent thr onﬂ‘h
it, is substituted for the line - signal end
placed in position to indicate farther signals
in the line. Having received the 01der for
connection with station A’, the operntm in-
serts plug !’ into the SpI‘IIlﬂ'-J&Gl{ g’ of that
line and depresses the plunger of the calling-
key n to ring the bell b* -at the snbstatmn
The cireuit bhronﬂ'h conductor 11, lnelndmg
a clearing-out smnalfr 18 noweomplete since
the 1elay of line to statlon A' is not yet -ex-
cited, so that the signal +' isilluminated. It
remains in this eondlmon until the swneled
subseriber has responded and removed his
telephone from the switch-hook. The relay
then becomes excited by the current er eated
in the line through the telephone at the sub-
station and drews its armature forward, in-
terrupting the connection between cendnc-
tors 7.and 4. It will be noted that the line-
signal- lamp. h' is already short - circuited.
Hence it is not illuminated when the relay-
lever closes upon its front contact. 1f either
subscriber replaces his telephone upon 1its

switch-hook, the current in that line is inter-

rupned and the line- relay at the central sta-
tion returns to its inert position. The lever
of the relay thus closes connection between
4 and 7, completing a circuitf to
the conductor termlnetlnn‘ in the inserted
plug, and ‘hence through bhe clearing - out
signal -included in that conductor. Thns
if the telephone at station A were replaced

upon its hook the local circuit formed would

be from battery 7 through conductors 4, 7,
and 10. The lamp frwonld thus indicate that
the line connected with plug /, with which
the lamp is associated, was no longer in use.
When both subscribers have replaced their
telephones upon their hooks, both signal-
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lamps 7 and " are illuminated. This condi-
tion of the signals is accepted by the opera-
tor as signifying that the connection is no
longer required. She accordingly removes
the plugs from the spring-jacks and returns
them to their normal positions.

I claim— .

1. The combination with a telephone-line,
of a continuously-acting source of ecurrent in
the line and a telephone-switch controlling
the flow of current, a relay in the line-cirecuit
responsive to currents therein, a loeal circuit
including a source of current and a subsidi-
ary line-signal controlled by switch-contacts
of the relay closed when said relay is execited,
and a clearing-out signal in a separate local
circuit controlled by another switch-contact
of the same relay and closed when the relay
18 inert, substantially as set forth.

2. T'he combination with a telephone-line,
of a continuously-acting source of current in
the line and a telephone-switech at the sub-
station controlling the current, a relayin the

line-circuit responding to currents therein, a |

line signal-lamp and a clearing-out signal-
lamp, and switch-contactsin the relay adapted
toclose a circuit from asource of current alter-
nately through the line-signal and through
the clearing-out signal, as the relay is excited
or inert, substantially as deseribed.

5. The combination with a telephone-line,
of a continuously-acting source of current in
the line and a telephone-switeh at the sub-
station controlling the current, a relay in
the line responding to ecurrents therein, a
line signal-lamp, a circuit ineluding the said
lamp, and switch-contacts adapted to close
the circuit when the relay is exclited, means
forinterrupting the current through the lamp
when connection is made with the line,a clear-
ing-out signal-lamp included in another ¢ir-
cuif, and switch-contacts in the relay adapt-
ed to close the latter eircuit when the relay is
unexcited, substantially as described.

4. T'ne combination with a telephone-line,
and means for producing current in the line
during the use of the telephone, of a relay
included in the line adapted to respond to
currents therein, a spring-jack connected
with the line, a line signallamp associated
with the spring-jack in a cireuit controlled
by the relay, to be closed when the relay is
excited, means for interrupting the current
through the lamp when a connecting-plug is
inserted in the spring-jack, a clearing-out

signal-lamp associated with a connecting- |

plug in acirenit normally open at two points,
means for closing said circuit at one point
when the connecting-pliug is inserted into the
spring-jack, and switch-contacts in the re-
lay adapted to close the other break in the
circuit when the relay is inert, substantially
as described.

9. The combination with a telephone-line,

of a relay in the line responding to currents |

therein, a line signal-lamp, and a loecal circuit
therethrough eonfrolled by the relay, a clear-

ing-out signal-lamp, and means for tempora-
rily connecting the clearing-outsignal-lamp in
a local circuit controlled by the same relay,
sald means consisting of a conductor termi-
nating in the connecting-plug for making
connection with the line, substantially as de-
seribed.

6. The combination with a telephone-line
provided with a switeh at its substation
adapted to close the line while the telephone
18 1n use, of a source of current and a relay
included in the line, a spring-jack connected
with the line, and a line signal-lamp associ-
ated with the spring-jack, the line-signal be-
ing included in a local circuit controlled by
the relay, to be closed when the relay is ex-
cited, and having its terminals connected
with normally separated contact-pieces in the
spring-jack, a connecting-plug adapted to fit
the spring-jack having contact-pieces con-
structed to connect the said contact-pieces in
the spring-jack together, a clearing-out sig-
nal-lamp associated with the connecting-plug
in & circuit normally terminating in a con-
tact-piece in the plug and in a registering
contact-piece in the spring-jack, the continu-
1ty of the local eircuit to the said registering
contact being also controlled by the relay,
substantially as described. |

7. The combination with a telephone-line
having a relay responsive to currents in the
line, of a subsidiary signal in the circuit con-
trolled by the relay, a spring-jack for the line
and a plug and plug-circuit for making con-
nection therewith, a second subsidiary signal
and an independent local circuit for said last-
mentioned signal, controlled by an independ-
ent switch-contact of the aforesaid line-re-
lay, said local circuit of the last-mentioned
signal being completed in making connection
with the line, substantially as set forth.

5. The combination with a telephone-line,
acontinuously-acting source of current there-
in at the central office, and a telephone-switch
for controlling the current at the substation,
a relay in the path of current in the line, a

local eircuit controlled by the relay and a

line-signal therein, a spring-jack for the line
and & plug for making connection therewith,
a normally broken short circuit of the line-
signal independent of the switch-contacts of
the relay, and switch-contacts controlling the
short eircuit, closed by the plug when in the
spring-jack, substantially as described.

9. The combination with a telephone-line,
acontinuously-acting source of current in the
line at the central office, and a telephone-
switch controlling the line-circuit at the sub-
station, a relay in the line responsive to cur-
rent therein, a local circuit controlled by the
relay, and a line-signal in the local circuit,
2 normally open short circuit of the line-sig-
nal independent of the switeh-contacts of the
relay, and means for closing the shunt when
the connecting-plug is inserted in the spring-
jack of the line, a clearing-out signal associ-

| ated with the connecting-plug, and means for
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controlling it in response to changes in the |

current strength of the line, the -circult

through said clearing-out signal being com- |

pleted through registering contacts of the
spring-jack and plug when connection 1s

made with theline, substantially asdescribed.
10. The combination with a telephone-line,
of a source of current and a relay included
in the line at the central office, a switeh at
the substation adapted to close the circuit
through said relay in the use of the telephone,
a subsidiary signal in a local circuit adapted
to be closed by the relay when excited, a

spring-jack for the line and a plug and plug- |

circuit for making connection therewith, a
switch actuated in making connection with

{
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the line, adapted to deprive the subsidiary
signal of current, a disconnect-signal asso-

ciated with the plug-circuit, and a local cir-

cuit for said disconnect-signal, established in
registering contacts of the plug and spring-
jack, and controlled by the switch-contacts
of the relay, said circuit being closed by the
said line-relay when inert, substantially as
set forth. -

In witness whereof I hereunto subscribe my
name this 1st day of December, A. D. 1899.

FRANK R. MCBERTY.

Witnesses:
GEORGE P. BARTON,
-~ J. W. SKINKLE.
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