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UNITED STATES

PareNnT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, AND FRANK R. M¢cBERTY, OF DO\VNER S
GROVE, ILLINOIS, ASSIGNORS TO THE WESTERN ELECTRIC COMPANY,

oF CHICAGO, ILL_INOIS

APPARATUS FOR TELEPHONE-SWITCHBOARDS.

SPECIFICATION forming part of Letters

Application fled February 28, 1895,

To all whom it may concern:

Beitknown that we, CHARLES E. SCRIBNER,
residing at Chicago, in the county of Cook
and FRANK R. MOBERTY, residingat Downer’s
Grove,in the county of - Dup‘bo e, State of I1li-
nois, citizens of the United States, have in-
Vented a certain new and useful Imp1 ovement
in Appamtus for Telephone - Switchboards,
(Case No.377,) of which the followingisaf ull
clear, coneise and exact desorlpmon 1ef:el-‘
ence belno had tothe accompanying drawing,
forming a part of thig specification.

Our 1nve111310n relates to signaling appli-
ances for telephone-switechboards. It con-
cerns particularly amode of operating the sig-

nals for connection and d1sconneet10n upon‘
a switechboard . in which the signals are con-
trolled by relays in the line-circuit actuated
inthe use of thetelephones atthe substations.

The object of our invention is to provide
means for operating the signals for discon-
nection and to prevent the waste of current

Our invention is designed to be employed
in connection with telephone-exchange sys-
tems in which the line-circuits are normally
open atthesubstations, but are automatically
closed during the use of the telephones at the
substations, and a relay is included in the
line-circuit at the central station to respond
to currents in the line-circuit, a local circuit

trolled by the relay.

It consists in providing one or more relays
in connection with the plug-circuits by means
of which lines are unifed in the switchboard,
adapted to respond to currents in the line-
circuit and control subsidiary signals, prefer-
ably incandescent lamps, for indicating the
signal for disconnection, and in means for
permltmno the flow of current ‘through these
subsidiary signals only during the use of the
cmrespondm plug-circuits,

In our invention we provide a relayin con-
nection with the plug-circuit, having its con-
tact-points so arranged that they are sepa-
rated when the relay is excited by current in
the line-cireuit. These contact-points are
included’in & portion of a local circuit in-
cluding a small incandescent lamp and ter-
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minating in a contact-piece which ig adapted
to close the local ecircuit only while the con-

necting-plugsare in use.  Ina preferred form :

this econductor is connected with an insulated
contact-piece in the plug, which is adapted
toregister with a corresponding contact-piece
in a spring-jack, into. which it may be in-
serted, which constitutes the other terminal
of the loeal circuit. - The local circuit in-
cluding the lamp-signal is thus open during

the idleness of the plug-circuit. When the

plug is inserted into any spring-jack, -the
local circuit is closed at this point, and is
thus placed in condition to permit the illu-
mination of the lamp-signal in response to
the operation of the relay in connection with
the plug-circuit.

It has been found desirable in pr actice to
employ two clearing-out or supervisory sig-
nals for each plug—eireuit, acting indep’end-
ently of each other, each in response to an
interruption-of its own line-circuit by the
replacement of the substation-telephone upon
its switch-hook. 1In such case we include a
condenser in the plug-circuit, and with the
plug-cireuit at each side of the condenser we
connect a separate relay eonfrolling a lamp-
signal. = ‘These signals are, however, in dif-
ferent parallel branches of a single local cir-
cuit which terminates in a suitable contaet-
piece in the ‘‘answering-plug” of the pair—
that which is first used in ‘establishing con-
nection with a signaling-line. In combina-
tion with this device for supplying current
when needed to the clearing-out signals we
provide switch-contactsin the spring-jack for
short-cireuiting the lamp or other subsidiary
signal of the line to efface or prevent the
display of its signal.

Our invention is illustrated in the accom-
panying drawing. Therein two subsfations
A and B are represented, each connected by
a line-cirenit with appropriate apparatus in
a telephone-switchboard. The instruments
at the substations are of the usual character.
They comprise a telephone-receiver ¢ and
transmitter ¢'; a signal-bell ¢? and an auto-
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ceiver is removed from or replaced upon the
switch-hook. Theinstrumentsat the substa-
tions are connected by line-wires 1 and 2 with
the line-contacts of spring-jacks d d' in the
switchboard. The conductor 1 is continued
through an impedance-coil e to one pole of a
battery . The other conductor is extended
to the other pole of the same battery through
the electromagnet of a relay g. The contact-
points h A' of the relay control a local cir-
cuit 3 4, which includes the subsidiary sig-
nal %, together with a local battery & and a
resistance-coil I, the lever of the relay being
connected, through the.resistance-coil and
through conductor 3, with one pole of the bat-
tery,and theanvil 7’ being connected, through
conductor 4, including the signal, with the
other pole of the battery. The lever of the
relay is also connected with the local contact-
piece m of the spring-jack d, while the other
pole of the battery is connected with the re-
maining contact-piece m’. Connecting-plugs
n n' are provided for the use of the operator
in establishing connection between the dif-
ferent spring-jacks. Each of these plugs
comprises two contact-pieces o and o', which
are adapted to engage with the line-contacts
m? and m?, respectively, of the spring-jacks,
and with a tubular sleeve 0?,which is arranged
to make connection with the local contacts
m ' of the spring-jack and thus to establish
electrical connection between them when the
plug is inserted into the spring-jack. The
contact-pieces o of the spring-jacksare united
through the conductor 5 of the plug-circuit
and the contact-pieces o’ through conductor
6. Conductors 5and 6 of the plug-circuitin-
clude the switch-contacts of a calling-key p,
which is adapted to loop a generator ¢ of sig-
naling-current into circuit with the plug #/,
and they are extended by branches to the
switeh-springs of a listening-key #, by which
the operator’s telephone set s may be con-
nected with the plug-circuit. Condensers {
and # are ineluded in-the conductors 5 and
6, respectively. From the severed portions
of the conductor 6 two branches 7 and 8 are
led through relays w« and «', and are con-
nected with the signaling- battery f. The
contact - points » v’ of these relays are in-
cluded in parallel branches of a conductor 9,
which extends from the conductor 3 of the
local circuit and terminates in the contact-
piece 0® of the answering-plug n. A lamp-
signal or supervisory lamp is included in
each of these parallel branches, the signal
controlled by relay w« being designated w and
the other w'. These signals are in practice
associated with the connecting-plugs in such
a way that the signal of either lamp refers to
the corresponding plug. The line-signals ¢
are also associated with the spring-jacks of
the corresponding line in such a manner that
the illumination of the lamp calls attention
directly to the corresponding spring-jack.
The batteries f and & may be common to the
different lines of the telephone-exchange.

In the normal condition of this apparatus
the substation -telephones rest uwpon their
switch-hooks. The line-circuits 1 and 2 are
complete at the substations through the high-
resistance bells ¢®.  Current flowing from bat-
tery f through this circuit of high resistance
is, however, insufficient to operate the relay
¢, so that the latter permits the loecal circuit
3 4 to remain incomplete. The connecting-
plugs rest in suitable sockets. The relays
wand ', being unexeited, permit their levers
to complete the local branch 9; but since this
is open at the contact-piece of the plug n the
lamps w w' are not illuminated.

Assuming that subseriber at station A
wishes to have his line connected with that
tostation I3,he removeshistelephone-receiver
¢ from its switch-hook. The latter, rising,
closes the line-circuit 1 2 through the tele-
phone apparatus at the substation. The path
through these instruments is of compara-
tively low resistance. Asufficient current is
therefore created in the line-circuit by bat-
tery f to excite relay g. This relay closes its
contact-points f 1/, completing the local cir-
cuit 3 4 through the signal 7 and illuminating
the lamp. The call-signal of the subseriber
is thus indicated to the attendant, who in-
serts answering-plugn into the spring-jackd
corresponding to the signal-lamp, at the same
time throwing the listening-key » into posi-
tion to conmect her telephone set with the
plug-eircuit. Theoperatoristhen inposition
to receive the order of the subseriber for con-
nection with line to station I3. When plug
n was inserted into spring-jack d, the local
contact-pieces m m' were directly connected
together through the sleeve o* of the plug,
whereby the lamp ¢ was short-circuited and
its signal was thus effaced. At the same
time the local circuit through conductor 9,
including the supervisory signals w and ',
was completed by the contact of sleeve o?
with the contact-piece m/' of the spring-jack.
A circuit is now provided from the signal-
ing-battery f through relay wu to the conduc-
tor 6, and thence through conductor 2 of the
line-circuit, the substation instruments, con-
duetor 1 of the line-circuit, and impedance-
coil e, so that the relay becomes excifed and
separates its contacts v v/, The clearing-out
signal w is therefore not illuminated. No
such ecircuit as yet exists through relay «'.
The lamp-signal «v’ is therefore lighted, but
its signal is ignored by the operator. Ilaving
received the order for connection with line to
station B, the operator inserts plug »n’ into the
spring-jack of that line and throws the call-
ing-key p into position to connect the genera-
tor ¢ with line fo station B, and thus rings
the bell ¢® at that station. When the sig-
naled subscriber removes the telephone from
its switch-hook, the subsecribers are in posi-
tiontocommuniecate with each other. By the
closure of the low-resistance path between the
line conductors at station B a circuit is pro-
vided through relay «' similar to that traced
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before through relay «.. Hencethis relay at-
tracts its armature and interrupts the circuit
throtgh lamp w'.. The obscuring of this sig-
nal therefore indicates to the operator that
the subseriber at station B has responded to
the call. TIf will be noted that from the mo-
ment of the insertion of plug n' in the spring-
jack d’ the signal 4’ of that line was short-cir-
cuited, so that when the line-circuit is com-
pleted at the substation the corresponding
line-signal is not illuminated.

‘When either subscriber replaces his tele-
phone upon its switch -hook;, the. cireuit
through the corresponding relay w or ' is
interrupted and the signal-lamp w or ' is
illuminated. Whenbothsignalshavebecome
thus illuminated, the operator may assume
that the conversation has been terminated
and may remove the plugs from the 31)111]0-
jacks.

Obviously the connection of the conductor
9 with the sleeve of the answering-plug = is
not essential, as it- might terminate in the
corresponding contact-piece of the other plug,
or other means for closing the local circuit
through the conductor only during the use of
the plug might be applied by those skilled

in the art without the exercise of invention..

In accordance with the foregoing specifica-
tion, we define our invention in the following
daims

. The combination with a connecting- -plug
in a telephone-switehboard, of a supervisory
signal associated therewith in a cir cuit nor-
ma,lly open at two points, registering con-
tacts in the plug and spring-jack adapted to
close the said circuit at one point, and a re-
lay controlling the break at the other point,
the relay being connected with the circuits
of the plug to respond to current therein,
substantially as described.

2. The combination with a pair of connect-
ing-plugs and the plug-circuit thereof, of two
supervisory signals, one associated with each
of said plugs, in branches of a local circuit
terminating in registering contacts of one of
said plugs and the spring-jack adapted to re-
ceive the same, and two relays connected
with the plug-circuit, each controlling the
current through one of said supervisory sig-
nals, substantially as described.

3. The combination with a telephone-line,of
spunmjacks forming terminals of the hne a
signal connected therewmh normally. free to
mcheate currents in the line associated with
one of the spring-jacks, a connecting-plug in
a spring-jack, means for preventing the dis-

play of said signal while the plug is in the
spring-jack, a plug-circuit terminating in the
plug, a clearing-out signal associated with
the plug, alocal circuit including the clearing-
out signal completed through registering con-
tact-pieces of the spring-jack and the plug,
and a relay controlling the continuity of the
local circuit, the relay being connected with
the plug-eircuit torespond to currents therein
through the line, substantially as described.

4. The combination ‘with a telephone-line
provided with a switch at the substation for
closing the circuit of the line during the use
of the telephone, a relay in the line-circuit
together with a source of current, a local bat-
tery, a circuit thereof including a signal-
lamp associated with a spring-jack connected
with the line, said circuit including the con-
tact-points of the line-relay, a connecting-
plug and the plug-circuit thereof, contact-
points in the spring-jack connected with the
terminals of the line-signal, adapted to be
crossed together by the plug when inserted
into the spring-jack, another branch of the
local circuit terminating in the contact-piece
of the plug adapted to register with said loeal

contact-pieces of the spring-jack, a clearing--

otit signal included in said branch, and a re-

-lay controlling the continuity of the branch,
the relay being connected with the plug-cir- .

cuit to respond to currents therein; whereby
the line-signal may be displayed when the
switch at the substation is operated, and
whereby the line-signal is short-circuited and
a clearing-out signal is substituted therefor
to be controlled by a separate relay.

5. The combination with the connecting-
plug and the circuit thereof, of the spring-
jack to receive the plug; registering contact-
pieces in the plug and spring-jack constitut-
ing the normally-separated terminals of a
local cireuit, two clearing-out signals in par-
allel branches of the local circuit, and in-
dependent relays controlling the different
branches, the relays being connected with the
plug-circuit to respond to currents through
the different plugs, respectively, of the pair,
substantially as described.

In witness whereof we hereunto subscnbe
our names this 19th day of January, A. D.
1895.

CHARLES E. SCRIBNER.
FRANK R. McBERTY.

Witnesses:
ErvLA EDLER,
LuciLE RUSSELL.
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