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To all whom it ma; J CONCEFTL:

Be it known that 1, WiLLiaMm H. IIE\"NDS-
SEY, residing at Oth‘WO in the county of Cook
and State of Illinois, lmve invented certain
Improvements in Telephone Trunk- Cltcmts
of which the following is a specification.

- This invention 1elate‘s to telephone trunk-
arranged to extend Dbetween two
SW 1tehbomds at Wldel}hsepm*ated central of-
fices.
and as a signaling cireuit between the switch-

“board- opcmtom and also as a conversation-
cireuit between connected substations.

It
may be-employed with grounded and metallic

substation-cir cuits, and when so used T asso-
clate the callmu end with the grounded.cir-

cuit and the ealled end with the metallic
circuit. In such an ar rangement the trunk-
circeuit consmt of three sectwns a central

“and two end sections, divided by 1epeatmﬂ‘- |
~coils, one of which operates as a relay, with

T eans for connection with substation-circuits

at each end, the calling-end section constitut-

mg a ¢ir cuit having an earth or 111depe11dent
_1*e13m n through the :r'epeatmfr coilwinding, the
- Inultiple smtehboald Spring

- jack BWlt(}heS
in series, and a ba,ttely, and the called-end

- sectlon terminating in a connection-plug nor-

39

35 Ing-coil l*elay'
_ :attmcted to the said relay and away from its

40

said high-voltage battery.

mally resting on a plu o-seat switeh of the sig-

naling- 011(311113 Thesignaling- 011‘(3111130011818138
of the central qeetlon Wlth single-wire cir-
cuits connecting to the centel of 1ts repeating-

coll windings, the circuit at the calling end_

connecting with the armature of the 1epeat-
which armature is normally

grounding contact, keeping the signaling-cir-
cmt open at that end the single-wire elremt

at the called end bmnehmﬂ 130 a plurality of

grounds, to include an “attentmn 7 signal,
the phw-—seat switch and a battery of 161::1-

1ively high electromotive force, a high-resist-
ance. 1’*61&37 and a battery of low elecm omotive

force, and a ‘‘disconnect” signal adapted to
be operated by the said relay—al mature, which
18 normally held attracted to its core by the
A branch extends

from between the cells of the high-voltage
battery tothe armature of therelay and Serves
50 as a pa,th for current fmm a portion of the

The trunk is used as an instruection

I

said battery.

connected through the operators’ calling and
listening appm&tns to the tip and sleeve of the

-eonnectm -plug, and the said winding has a

branch from its center to ground.

‘When the first operator at the calling end
of the trunk wishes to connect a %ubs’tatwn-
circult with the trunk, as pr ehmmalythel eto
one of a pair of connectmg plugs is inserted
10 a jack-switch associated therewith, which

opens the end-section circuit and the repea)t—

ing-coil relay -armature falls upon its back
contaet thereby closing the signaling-circuit
throuoh the ground ELT) the calhnﬂ end and
i m'hfmﬂ the attention incandescent. -lamp sig-
nal at the second operator’ stable at the ca;lled
end of the trunk. |

- The second operator is infor nled by the rst
operator of the substation wanted, and then
lifts the connecting -plug of the tr*unk from
its seat and inserts it in the jack of the said
substation-circuit. The act of removing the
plug from its seat opens the swnalmn‘-elrcmt

L

and the attention signal is 1"est01 ed to 1t8S nor-

mal condition. Upon the termination of the
conversation the first operator withdraws the

plug from the trunk-jack, whereupon the re-

peating-coll relay is demagnetized and the

The second winding of the re-
‘peating-coil at the called end of the trunk is
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signaling-circuit is opened, thereby permit- So

| tmo' the armatule of the relay to fall upon its

b&c]{ contact and cause the disconnect incan-
descent-lamp signal at the second operator’s
table to glow. Wllen the second operator

withdraws the plug from the substation-line 83

jack and returns it to its seat, the signaling-
circuit 1s closed thereby and the chseonneet
signal is extinguished and the cireuits arve re-

| thl ed to their 1101'1113,1 condition, all of which

I will now proceed to describe i in detail.

The several figuresin the drawings are dia-
orams embodylnn‘ the invention ::md illus-
tm‘re the condition of the circuits at the sev-

eral stages of operation.

I‘wme 1 shows the circuits in thelr normal
or unused condition. T'ig. 2 shows the inser-

e

95

tion of a cord- eonnectmﬂ plug by the calling '

or first operator and the ﬂlowmﬂ' ol the atten:
tion signal-lamp at the (J.Eblled or second oper-
ator. I‘1g 3 shows the tr unk connecting p]uﬂ
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as having been inserted by the second oper-
ator, and Fig. 4 the withdrawal of the cord-
connecting plug by the first operator.

A and B represent, respectively, two cen-
tral stations connected by a trunk-circuit.
At A, Jtindicatesthe terminal of a substation
orounded circuit, and D a pair of cords and
plugs, the operator’s telephone being repre-
sented at 7~

The trunk-circuit consists of the main loop
L, composed of the conductors ¢ and d, in-
cluding at each end a winding 1 2° of a repeat-
ing-coil, the opposite winding of each coll be-
ing associated with circuits and apparatus as
follows: From the center of winding ¢ of coil
I a wire f extends to an armature ¢ opposite
the core of the said coil, which acts as a relay.
The winding #° of the coil connects on one side
by wire 26 (which includes the back contact
27 of the armatare) to ground G°, and on the
other sides by wire 40 to the jacks J*® J? (in
series) upon the multiple switchboard - sec-
tions, by wire 28 and battery B? to ground G~
The armature ¢ is normally held to its front
contact by the battery B%, energizing the core
of coil I. At the other end of the trunk a
wire e, including the lamp-signal ¢, extends
from the center of the winding 7° of the re-
peating-coil I? to a point 41, where it divides,
one part extending by wire G to a plate 2,
which forms a part of the seat normally
bridged by the metal butt of the plug P, the
other part extending by wire 7 through the
high-resistancerelay C (of one thousand ohms
resistance) and by wire 8 and battery B2 to
oround G°. A wire extends from ground G,
battery 3% and wire 3 to a second plate of the
A wire 4 divides the battery B?
and connects with the armature 9 of the re-
lay C.

The battery IB° has a pressure of forty volts
and the battery B® of six volts, and conse-
quently when the plug P rests upon the plates
1 and 2a circuit is completed from battery B?,
wire o, from ground G' to ground G*, through
battery 3% and relay C, wires 7 and C, plate
2, plug-butt, plate 1, and wire 3 to battery,

causing the armature 9 to be attracted to the

relay and away irom its back contact 10,
which 1s connected by wire 11 through the
lamp-signal b to ground G°. The battery I33
1s poled opposite to and is of less resistance
than battery B¢ and is overcome thereby.
The second winding of the repeating-coil I*
has a branch 24 from its center to ground G,
and 1ts ends are connected by the conductors
22 23 with the respective springs 20 and 21,
contacts 14 and 15, wires 12 and 13 to the tip
and sleeve, respectively, of the plug P.

7 18 a key by means of which the operator
can place the telephone ¢ into the trunk-cir-
cuit, as will be readily seen.

In the operation of the trunk-circuit sup-
pose the first operator at A wishes to connect
the substation-terminal J* with the jack J?,
which represents the trunk upon that section,
the plug P? is inserted in the jack J* and the

plug P? in the jack J* asshown in Fig. 2. The
plug P? raises the jack-spring J*<from its back
contact and opens the circuilt from the battery
B%, the repeating-coil relay I becomes demag-
netized and the armature-spring brings the
armature against the back contaet 27, and a
circuit is formed from battery 13° at I3, wire
5, ground G7, to ground G, wire 26, contact
27, armature g, wire f, through the winding ¢
of repeating-coill, over both conductors ¢ and
d through the winding 2° of repeating-coil I,
wire e, lamp-signal a, wire 0, plate 2, plug-
butt, plate 1, and wire 3 to battery, and the
lamp-signal a is caused to glow. The battery
B? also continues to send sufficient current
through the relay C to keep the armature 9
from falling. When the second operator at
B has noticed the signal and learned the sub-
station wanted, the trunk-plug P 1s raised
from its seat and inserted in the terminal-
jack J of the said substation-circuit, as rep-
resented in Kig. 3. The effect of removing
the plug P from and breaking the bridge be-
tween the plates 1 and 2 1s to open the cir-
cuit of the battery 3¢, and the instant this
occurs a circuit is established from the bat-
tery B?, ground G°®to ground G°, wire 26, con-
tact 27, armature ¢, wire f, through the wind-
ing 1 of repeating-coil I, over both conductors
¢ , through the winding +°, wires e and 7, re-
lay C, and wire 8 to battery. The lamp-sig-
nal ¢ will not glow on account of the one
thousand ohm resistance-relay C and the low
voltage of the battery B3° yet there is sufli-
cient current to hold the armature 9 away
from its back contact10. At thetermination
of the conversation the first operator at A
withdraws the plugs P*and P° from the jacks
J? and J¢, as shown in Fig. 4. The effect of
withdrawing the plug P? from the jack J*is
to allow the line-spring thereof to make con-
tact withits anviland close the circult through
the battery B* and the repeating-coil relay I,
and separate the armature g from 1ts back
contact 27, and open the circuit through bat-
tery I3%, allowing the armature to fall upon
its back contact 10. At the same time a cir-
cuit is closed from battery B°, wire 5, ground
G* to ground G% wire 11, disconnect lamp-
sienal b, contact 10, armature 9, wire 4 to
battery, and the currenttherefrom causes the
lamp b to glow, and to notify the second oper-
ator to disconnect the plug P from the jacks
J, which being done restores the circuits to
their normal condition.

Having now fully described my invention,
I claim—

1. A combined conversation and signaling
trunk-circuit, the former consisting of induc-
tively-connected sections with means at each
end section for connection with substation-cir-
cuits and also for controlling the signaling-
circuit; the signaling - circuit having two
lamp-signals at the called end adapted to be
successively lighted from the calling end and
to be extinguished from the called end, which
circuit consists of the two conductors ot the
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central section of the conversation-circuit

combined with circuits at each end thereof,

the circuit at the calling end being 1101*11’1&11}7

held open by the relay there and the circuit

at the called end closed throunh a lamp-signal
the plug-seat switch and a source of curr ent

‘and also through a relay adapted to close a
~cireuit Lhronoh the second lamp-signal and

the said source of current.
92, A combined conversation and swxmlmo'
trunk clrcuit, the former consisting of Lhree

mduetwely-conneeted sections with means at

each end section for connection with substa-

tlon-circuits and also for controlling the sig-

naling-circuit, thh means comprise, at the
G&Ihnﬂ end, Sp ring-jack switches and a relay
1nduetwe dewee mld at the called end a con-
necting-plug
ing-circunit having two lamp- swnals at the
ealled end adapted to be Suecesswely lighted
from the calling end and to be e"‘itlllﬂulShed

from the called end and which Swn‘mnﬂ —Clr-
Iemt consists of the two conductors of the cen-

tral section combined with circuits at each
end thereof, the circuit at the 0&111110 end
being norm &113? held open by the relay mduc-

tive dewee and the circuit at the called end

closed through one lamp-signal the plug-seat
switch and a source of current, and also
through a relay adapted to close a eircuit
throuﬂh the second lamp-signal and the gaid
source of current.

5. A combined conversation and signaling
trunk-cireuit, the former circuit eonsmtmn of
three 111duet1vely connected sections with
means at each end section for connection with

substation- Cll‘CHltS, and with means for con-
trolling the sig naling-cireunit,

eonsmt at Lhe ealhnn end, of spring-jack
switches and an 111(111(3131?6 1"@1&}7 device, and
at the called end, of a connecting-plug and a
switeh-seat brldwed thereby; the signaling-
cireuit, having two lamp-signals at the ealled

end adapted to be sueee&swely lighted from

the calling end and to be extin n'mshed from
the G&lled end, and which svmahno ~clrceult:
CONSsists of the two Gonduc,tors of the central
section of the conversation-circuit combined
with circuits at each end thereof, the circuit
at the calling end being 1101*1115111}? held open

by the inductive relay de‘vwe and the circuit

' at the called end closed thou oh the atten-
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tion lamp-signal, the plug-seat SWlteh and a
relatively ]11011 voltfwe source of current, in
one branch, a,nd throuﬂh a hi n‘h~1’*651stm:1{36 re-
lay in another branch &dapted to close a cir-
cuit through the disconnect lamp-signal and
Lhe said source of current.

4. A combined conversation and sig nalmﬂ

trunk-circuit, the former circuit consi stlnﬂ‘ of
[inductively-connected sections with means at

each end section for connection with substs.-

- tion-circuits and also for controlling the sig-

naling-cireuit, which imeans (,0115131;, ab tlm

'eﬂllmn‘ end, of spring-jack switches and a re-

lay indn ctive device, and at the called end,

~of a connecting-plug and its seat-switeh; the

which means

signaling- cu*cmt consisting of ihe two con-

ductors of the central seetmn of the conver-

sation-circuit combined with circuits at each
end thereof, the circuit at the calling end
being 1101*m9u11y held open by the lnduetw

1"elay device, and the circuit at the called
end closed through an attention lamp-signal
the plug-seat switch and a relatively hwh
voltage source of current in one branch, and
throuah a high-resistance relay in “another
braueh and a 1°elﬁtt1vely low voltage source of

current adapted to close a cu'emt to include

a disconnect lamp-signal, whereby upon the
111801"1;1011 of a plugin a spring-jack switch the
aftention lamp-signal will be lighted, and

upon the removal of the trunk-plug from its
| _seat—smtch the signal will be extinguished.
o and its seat-switch; the signal- |

5. A combined conversa’uon and Slﬂ*nalmo

trunk-cireuit, the former circuit consnstmn‘ of |

mduetwely-—-connected sections with means at
each end section for connection with substa-
tion-circuits and also for controlling the sig-
naling - circuit, which means (301151%13 at the

31111:1 gend,of spring-jack switches and arelay
1nduetwe devme and at the called end, of a
connecting-plug and its seat- switch ; the Sig-
naling-circuit consisting of the two condue-
tors of the central seetmn of the conversation-
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circuit combined with circuits at each end

thereof, the circuit at the calling end being

noz*mally held open by the mduetlve relay de-
vice, and the circuit at the called end closed

‘through an attention lamp-signal the plug-

seat; smteh and a relatively high voltage
source of current in one branch, and in an-

100

other branch through a hwh-resmtanee relay

and a relatively low voltaﬂ‘e source of cur-
rent, adapted to close a cireuit to include a
disconnect lamp-signal whereby upon the in-
sertion of a plug in a spring-jack switch the
attention lamp-signal will be lighted, and

upon the removal of the trunk-plug from its
seat-switeh the signal will be.extinguished;

105
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and upon the remov&l of the plug from the

spring-jack switch the disconnect lamp-signal
will be lighted, and upon the replacement of
the trunk- pluﬂ upon its seat-switch, the dis-
connect signal will be extinguished.

G. A trunk circuit, eﬁtendmn‘ between two

Lelephone-sw1t0hboards lelded into three

‘sections by 1°epectt111n-eo1ls, and constituting

conversation and signaling circuifs, the con-
versation-circuit being provided with a CO1-
necting-plugatits ca,lled end,whichisadapted
to open and close the swnalmﬂ circuit at the

said end, the calling end sectlon being nor-
mally closed throu'rrh a repeating-coil W]l]ild—

‘ing, spring-jack Smtehes in series upon the

multiple switechboard,a battery and the earth,

the repeating-coil at the calling end bemﬂ
adapted to operate as a relay to automatwally

close and open the signaling-circuit at the
calling end; the 510*11&1111@—(311'011113 at the called
end bemg closed to ﬂTound by a branch from

a repeating-coil wmdm g of the central trunk-
section through an attentlou lamp-signal and
‘separate bmnehes, one of whichleads through

115.
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a plug-seat switch and a battery, and the other
through a high-resistance relay and battery,
the back contact of said relay being grounded
through a disconnect lamp-signal. |

7. Inatelephone system, a metallic talking-
circuit extending between two stations; an
inductive extension-circuit therefor, at one
of the said stations, normally containing a
battery, and provided with a plug-socket
switch, the said battery being connected with
the extension-circuit when the plug is not in
its socket, but' disconnected when the plug is
inserted ; a grounded signaling-circuit formed
of the two conductors of the said talking-eir-
cuit in parallel, and extending between the
said two stations; an induction-coil relay
interposed between the talking-circuit and
its extension and having one of its windings
in the said talking-circuit, the other in said
extension-circuit, and its armature and back
contact-stop in the said signaling-circuit; and
signal-receiving devices at the other station,
in the said signaling-circuit controlled by the
said relay; whereby theinsertion and the with-
drawal of a switch-plug at one station 1s made
to operate signals at another.

8. The combination of the two conductors
of a trunk-line extending between two tele-
phone-stations, and forming in series the di-
rect and return wires of a talking-circuit, and
in parallel the single-line conductor of an in-
dependent grounded signaling-circuit; and

an extension for the said talking-circuit atone
of the said stations, normally closed through
a battery and circuit-controlling or switch
connections; with aninduction-coilrelay hav-
ing one of ifs helices in the said talking-cir-
cuit, and the other in the said extension; an
armature forsaid relay and circuit-controlling
contacts actuated thereby, connected in the
said independent signaling-circuit at the said
station, the movement of the said armature
being dependent upon the makes and breaks
of the extension battery-circuit produced by
the operation of the switch connections there-
of ; and two independent visual signals asso-
ciated with the said signaling-circuit at the
other station, one responsive to the action of
the relay-armature in closing the signaling-
circuit when the extension battery-circuit is
opened, and the other to the action of the said
armature, in subsequently opening the said
signaling-circuit, when the extension of said
battery is again closed, substantially as speci-
fied.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 28th day of
January, 1896.

WILLIAM II. HENNESSEY.

Witnesses:
A. A. THOMAS,
A. B. RAYMOND.
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