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To all whom it muay concerr:

Be it known that I, DAVID S. HUL¥FISH, re-
siding at Chieago, in the county of Cook and
State of Illinois, have invented certain Tm-
provements in Telephone Trunk-Circuits, of
which the following is a specification.

The present invention relates to telephone
trank-circuits, and especially to the auto-
matic operationof the visualsignals employed
therewith to instruct the operators in charge
at the several switchboard-sections as to the
various changes taking place .in the trunk-
circuit or in the circuits connected thereto
during the organization or disorganization of
a main circuit for conversational purposes.

The purpose of the invention is to provide

. a trunk-circuit with ome visual signal located
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at the switching-plug terminal thereof, which
is adapted to automatically operate, first, as
a connection-sighal when a connection-plug
is inserted in the spring-socket terminal of

 the cirenit, and, second, to automatically-op-
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erate as a disconnection-signal upon the re-
moval of said connection-plug from said
spring-socket;
means to automatically give and remove the

 busy-test conditions to-and from the opera-
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tor’stelephoneat the switching-plug terminal.

In carrying out the invention means (as a
plug-connector) are provided, when a call is
made for a station which necessitates the use
of a trunk-circuit for connecting the calling
circuit with the switeh-socket Qt‘ the trunk-
eircuit, which causes a lamp -signal to be
lighted at the opposite or plug end of the said
cireuit to attract the attention of the switch-
ing operator there, who, after taking the c¢all
over an order-cireuit, inserts the plug-termi-
nal connector of the trunk-circuit into the
switch-socket of the called-for circuit. = The
insertion of the plug-connector into the
switeh-socket of the. called-for circuit oper-
ates to efface or extinguish the lamp-signal,
and upon the termination of the use of the
circuit-thus organized and the withdrawal of
the plug-cOnnector from the trunk-ecireuit
switch-socket the same lamp-signal is again
lighted or displayed to indicate to the switch-
ing operator this time that a disconnection is
desired.

and’ the invention provides,

When the: switching operator is
notified of the circuit wanted over the order-
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cireuit, she proceeds to make a test to ascer-
tain whether the circuit isin use ornot, which
is done in the usual manner, and at this stage
of the circuit arrangement her telephone is in
circuit with the tip of the trunk-plug; but
when said plug is inserted in the switch-
socket of the called-for eircuit the telephone
is automatically switched out of eircuit.

Referring to the diagram which illustrates
the invention, L is a trunk-circuit extending
between the telephone-stations X and Y, and
P at the former station represents one of a
pair of switeh-plugs A employed for connect-
ing two circuits together, of which 1 and 2
are the conductor-cords connected, respec-
tively, to the front sleeve contact-surface b2
and to the tip contact-surface a?, the rear con-
tact-surface ¢* being grounded by the wire 3.

The:trunk-circuit L consists of three con-
ductors 4, 5, and 6, joined at station A to.the
springs a b dnd the test-ring ¢, respectively,
of the spring-socket J. Whlle at the station
Y the conductor 4 terminates at the front
contact-surface a* of theé plug P? the conduc-
tor 5 extends to the tip contact-surface b* of
said plug, while the conduector 6 is grounded
through the windings of relay R and battery
B. The rear sleeve ‘contact- -surface c*of said
plug is grounded through the conductor §,
the windings of relay R? and battery B. The
relay R? is prov1ded with armatures fandg,
one at each end of the core, the rear-contact
10-of the armature f is connected to point
on conductor 6 by the wire:7, and the con-
duector . 17 connects the. said armature with
point % on the conductor 8 and.includes in
its circuit the visnal lamp-signal S, and the
rear-contact 16 of armature g connects with
conductor 5 at the point < by means of the
conductor 9, while the armature is grounded
through the operator’s telephone T by the
conductor 15. o

I? répresents a substation: or other circuit
provided with one or more switch-sockets J?,
adapted to be connected by the plug P?to the
trunk-circuit L, and its conductors are at the
socket 'J? prowded with :the normally- -open
contact-springs a® and b® and the test-ring
3, grounded by the conductor 18 through the
1es1stanee 7.

In theoperation of the invention, the opera-
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tor at station A, having received a call re-
quiring connection with a substation-cireuit
beyond her reach or with one whose terminal
switch-socket is: not upon her switchboard-
section; but which islocated upon theswiteh-:
board-section of the.switching operator at
switchboard or station Y, and having'upon!
her section the switch- soeket J of the trunk-
circuit L, which may be multiplied to other.
operators switchboard-sections, proceeds to
insert the calling-plug P of:a pair of-switch-
ing cords and plugs into the switch-socket:J,
its conductors 1 and 2 making connection
with -conductors 4 and -5, ‘respectively,-and:
the rear contact-surface ¢* completing a ¢ir-;
cuit with the test-ring ¢, and current flows.
from battery B, conductors 14 and 17, lamp-
signal S, drmatu'x e fof relay R?, conductors 7,

6, and 3 to grounds G and G, and the ldlllp-
swual is lwhted At the same time current:

‘ﬂows from bdtteryB conductor 6, and wind-:

ing of relay R to ground G, energizing the re-
lay and causing the attr actlon of armature e,

-which remains attmeted while the plug Pisin
thesocket J. = The switching operator at'Y.in
response to the: signal llst;ens into an order-:
circuit (not shown) and leceu ing the call for
a connection of “the. trunk-circuit with sub-.
station circuit L? first touches the tip of plug:
P2 to the test-ring ¢* of switch-socket J% and:
a cireunit is completed from ground G3, con-
ductor 15, telephone T, armature g.of 1elay

-R% conductors 9 and 3; mp b* of plug.P?, test-’
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ring - ¢%, .conductor 18 and resrstance r to
vround Gr4 and if there is no:connection at:
cmother sw1tchmg switchboard-section there:

“will be no_elick in the telephone, and con-:
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versely, whereupon she pushes the pluginto:
the-switch-socket, and the conductors 4 and;
5 are in elec’orlcal cirenit with the conductors:
of the circuit L?, and the rear contact-surface,

-+ joining the test-rmor c®completes a.circuit:
- from battery B; conductor 8, winding of re-:

45
- armatures f and g from their back.or resting

lay R?, conductor 18 to- O'rounds Gt and G3y
and: the relay is enero'lzed and attracts 1ts

contacts’10and 16, and an unobstructed talk-

- ing-eircuit is provrded ‘between sections X |

v."s“o

“and Y.. The plog P at the termination of']

eonversatmn ‘is ‘withdrawn -from the switeh-;

“socket.J, thereby opening the circuit thr ough

o Telay R and battery, and the armature ¢ falls;
- upon its. resting-contact ‘14 and-a circuit.is.
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compléted from battery B,conductor 17,lamp-:

‘'signal 8, armature f of relay R?, its: forward
-¢ontact 11 conductor 12; armature e,vand;

conductor 13 to ;ground G5 ‘and the lamp-'
signal lights to indicate to the switching op-:

S erator A, dlsconnectmn and she then with-
- 60

draws the plug P? from ‘the switch-socket J?,

~: - and. the circuits resume their normal. eond1-~

“tion:

‘There will be no confusion i in the: mind;

_of the operator when' the :lamp is’ -lighted as,

‘;65

‘to whether it is for :a connection-or dlscon-;

nection signal; as she will be aware of the:
position of the plug P* whetherit.is upon bhe
keyboard or within a switch- socket g

The relative plOpOI‘thDS of the appal atis

employed depend largely upon the potential -

of the battery B. If a four-volt. battery is
used, the signal 8 would be.a four-volt lamp
of suchresistance and candle-power as to give

a_satisfactory signal, there being no resist-
ance in series with it, or should -an electro-

magnetic ‘signal be used it: may be of such

‘resistance as to operate upon the full voltage

of the battery, and with such a battery the

relay ‘R may be of forty ohms resistance and

that of relay R?about ten ohms, and the re-
gistance-coil r is arranged for the substation-
¢ircuit L2, and therefore forms no pmb of the

propor lrons of my invention, but varies from
-thirty to- forty-five ohms, according to. the

special kind of circuit, and theréfore.accords
very well with:the dimmensions herein.given
for the trank-circuit.

Telaim——

~1. Ina telephone—exehanve appamtus, the
comblna,tlon with a trunkscircuit extending
between two switching-stations and pr ovided
at each with switch dev1ees, .of an independ-
ent. sugfnalmg circuit mormally: open at both

relays controlled by the said switch devices
at ‘the two-swit¢hing-stations adapted to be

‘operated -serially by the said switch devices

to, first, complete a.cireait through one relay
and the source of current and simultaneously

therewith complete a sécond circuit throngh

the source of current. and: cause. the: dlsplay
of said swnal and second, to' completea cir-

cuit bhrough the second 1elay and the source
-of current and open the swnaLclrcult as seb

forth.~
‘2. In'a telephone- exehanae apparatus, the

-eombination with a trunk-circuit extending

between.two sw1tch1ng~stat10ns and pr ov1ded
at each with switch-devices; of an independ-
ent. mgnalma-uremt normally open at both
stations, comprising a visual signal, a source
of mgnahn,\,-curreut and two circuit-closing
relays controlled by the said switch devmes
at.the twoswitching-stations; .and a busy-test

circuit normally closed by one of said relays;
‘thesaid relays adapted to be operated serially
‘by the.said switch devices. to, first, complete

a-circuit through one relay and the source.of
current ‘and mmultaueously therewith com-

‘plete-a second circuit through the source of

current and cause.the dlsplay of said signal;
and, second,’to complete a circuit throngh the
second relay and .the source:of .current.and

open signal-circuit and also the test cireuit,

as set forth. ‘
-3. In a telephone- exchande apparatus, the
combmatlon with-a trunk. metalllc circuit.ex-

tending between:two switching-stations and

provided.at-each end with switch devices; of
an mdependent signaling - eirenit .nor mally
open.in the swit¢h-socket and plug terminals
of the trunk-cu-cult at the said stations com-

-prising .a single conductor branchmg first
through the wmdmgs of one relay to a source
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-stations, comprising a:visual signal, a source .
.of signaling-carrent, aud two circuit-closing
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of current and ground; and sedond, through
the switchinig-armature of 4 secoiid relay, a
visual signal dnd the Sotirce of ctirrent to
ground; the windings of the second relay be-
ing in circuit with a contacét-surface of the
plug-terminal to ground through the source
of current; and a test-circuit normally closed
and grounded through the switching-arma-
ture of the second relay to the tip of the ter-
minal plug, whereby when the switch-socket
terminal is grounded the visual signalislight-
ed; and when the tip of the terminal plug is
in touch with the test-ring of a telephone-cir-
cuit the test:circuit is dompleted; as set forth.

4. In a telephone-exchange apparatus the
combination with a trunk metallic eircuit ex-
tending between two switching-stations and
provided at each end with switch devices; an
independent signaling-circuit normally open
intheswitch-socket and plug terminals of the
trunk-cireuit at the said stations, comprising
a single conductor branching first through
the windings of one relay to.a source of cur-
rent and ground,; and second, through the
switching-armature of a second relay a visual
signal and the source of current to ground;

the winding of the second relay being in eir-

cuit with a contact-surface of the plug-ter-
minal to ground through:the source. of cur-
rent; and a test-circuit normally closed and
grounded through the switching-armatuare of
the second relay to the tip of the terminal
plug; whereby when the switch-socket ter-
minal is grounded the visualsignal is lighted,
and when the circnit of the second relay is

grounded at the plug-terminal the signal is
extinguished, as set forth.

5. In a telephone-exchange apparatus the
combination with a truhk metallic circuit ex-
tending between two switching-stations and
provided at each end with switch devices; ani
independent signaling-circuit normally open
in the switch-socket and plug tefminals of the
trunk-circuit at the said stations, comprising
a single conductor branching first through
the windings of one relay to a source of cui-
rent and grouhd; and second through the
switehing-armature of a second relay, a visual

- signal and the source of current to ground;

the winding of the second relay being in eir:
cuit- with a- contact-surface of the plug-ter-
minal to ground through the source of cur-
rent; and a test-circuit normally closed and
grounded through the switching-armature of
the second relay to the tip of the terminal
plug; whereby when the switch-socket ter-
minalis grounded the visual signal islighted,
and when the circuit.of the second relay is
grounded at the plug-terminal the signal is
extinguished, and when the ground is re-
moved from thée switch-socket:terminal the
visual signal is relighted, as et forth.

In testimony whereof I have signed my
name to this specification, in the presence of
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two .subseribing witnesses, this 20th. day of 65

May, 1900.
DAVID 8. HULFISH.

Witnesses:
) BERNARD D. WILLIS,
~J. B. MCMEER.




