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To all whom it may concerm: is lighted and remains lighted until the sub-
Be it known that I, Harry C. GOLDRICK, & | scriber responds to his call. A ringing lamp
citizen of the United States of America, and | is also provided at the incoming end of the
a resident of Indianapolis, county of Marion, | trunk, which is lighted as soon as connection
and State of Inciana, have invented a certain | 1s established with the called line and remains
new and useful Improvement in Telephone | in this condition until the subscriber re-
Trunking Systems, of which the following is | sponds. When the called subscriber an-
a specification. swers, both the ringing lamp at the B oper-
My invention relates to telephone trunk- ator’s position and the supervisory lamp at
ing systems extencing between different the A operator’s position are extinguished,
switchboard-sections and adapted to connect | thus indicating the fact of the subscriber’s
telephone-lines together for conversation. response to both operators. Upon the re-
Although of general application in some of | placement of the called-subscriber’s tele-
its features, my invention is cesigned par- | phone after the conversation has terminated
ticularly for use in connecting lines of the | the supervisory lamp at the A office is light-
“Punbar” or ‘two-wire” type with lines of | ed, and when the connection has been taken
the three or four wire type. In the former | down at that end of the trunk the disconnect-
class of lines, as is well known, the cut-off re- | lamp at the B end of the trunk is likewise
lays for the lines are actuated over portions lighted, whereupon the B operator takes
of the talking-circuits when connections are | down the connection at that end also. The
established with lines for conversational pur- | A operator is thus charged with supervising
poses, while in the latter type the cut-off re- the connection after it has been established
lays are actuated over local circuits inde- and receives the disconnecting-signals di-
pencent of the conversational circuits. In | vectly from both subscribers. The B oper-
the former type, also, the test-terminals are | ator receives the disconnecting-signal when
connected Cirectly with the talking-circuit, | the A operator has taken down the connec-
while in the latter they are insulated from | tion at heroffice. In orcer to carryout these
the talking-circuit, and in the particular lines various operations, I provide in connection
shown in this application the test-rings are | with the incoming ends of the trunks three re-
normally insulated but are adapted to be | lays and a source of current, one of said relays
connected with ground during conversation. | being energized by current from szid source
In accordance with the operation of my in- | over one sice of the called line to ground at
vention the A operator answers the call of a | the substation when the subscriber’s tele-
subscriber for a connection in the regular | phone is upon its hook. Tke second relay,
manner, and upon fincing that a subscriber | known as the ‘“ trunk-relay,” is actuated by
is wanted at another exchange she connects | current sent over the outgoing end of the
her telephone with the orcer wire or cireuit | trunk when the connection exists at said end,
extencing to the operator in the B exchange | and the third relay is actuated by current in
and orcers the desired connection. The B | the metallic line when the called subscriber
operator Cesignates to the A operator the first answers and serves to short-cireuit the
trunk to be used and at the same time tests | line, and thereby ceprive it of current, and
the concition of the wanted line with the tip | thus to reader the first-named relay inoper-
of the same incoming-trunk plug. The plug | ative. The said third relay serves also to
is provi‘ed with a special testing contact close a locking-cireuitforitself, which locking-
which is connected, preferably, with a ter- | circuit is preferably the short circuit men-
tiary winding of the operator’s induction- tioned. '
coil, whereby when the tip of the plug is In the testing operation the trunk-plug is
brought into engagement with the test-ring provided with a special testing tip-contact
of a jack a click 'will be received if the line is insulatel from the other contacts and which
busy and no click will be heard if the line is does not engage any of the contact-surfaces
idle.  When the B operator has established | of the I'ne-jacks when the plug is inserted
connection with the wanted line, the super- | therein. A con’ucting-strand connects this
visory signal at the outgoing end of the trunk | contact with the testing apparatus, which
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preferably consists of the tertiary winding of
the operator’s induction-coil and which is
connected with the live pole of the battery.
The testing-terminals of the switch connec-
tions or jacks are normally insulated, but are
adapted to be grounced when a connection
exists therewith. When the tip of the plug
touches a testing-termimal of a busy line, a
complete path for currentis provicea through
the said tertiary winding of the operator’s in-
duction-coil, and the operator receives a cl.ck

‘in her receiver.

The invention further consists in the novel
combinations and arrangements hereinafier
descr.bed, and particularly pointed out in
the appended cla.ms.

My inventionisillustrated in the accompa-
nying drawings, in which the same reference
characters are used throughout to indicate
like parts, and in which—

Figure 1 is a diagram representing sub-
seribers’ lines leading to different central of-
fices and the trunk.ng connections between
said central offices to enable the subscribers
to be connected together for conversation,
and Fig. 2 is a deta.l view of the plug and
jack wirich I prefer to use.

Referring to Fig. 1, L designates one of
a plurality of subscr.bers’ lines terminating
at the central oflice C. This line extencs in
two limbs 2 and 3 from the subscriber’s sta-
tion A to the said central oflice C, where it is
fitted with suitable answering and multiple
jacks or connection-terminals J J%. At the
subscriber’s station the usual telephone in-
struments are provided and cons’st of a trans-

‘mitter 4, a receiver 5, a ringer or call-bell 6,

and the condenser 7. The switch-hook 8 is
adapted in its normal position and when the
receiver is placed thereon to open the circuit
through the transmitter 4 and receiver 5 and
to close the circuit through the call-bell 6 and
condenser 7 when placed on the hook 8. A
retardation-coil 9 is connected at the substa-
tion when the hook is raised in parallel with
the receiver 5 and condenser 7 to provide a
path transparent to steady currents, but
opaque to voice-currents. At the central of-
fice the line conductors 2 and 3 include, re-
spectively, the armatures or springs 10 and
11 of the cut-off relay R, which is perma-
nently legged to ground from the sleeve-con-
tacts 7% 5* of the multiple jacksJ J:.  The ar-
mature or spring 10 is normally connected
with ground through the conductor 12, while
the opposite armature 11 is normally con-
nected with conductor 13, containing the
line-relay R?for the line, said conductor lead-
ing to the live or ungrounded pole of the cen-
tral battery B’, the opposite pole of which
is grounded. The line-relay R* controls
through its armature the circu’t of the I'ne-
signal 5. The forward contacts 14 and 15 of
the cut-off relay R are adapted to connect the
jacks and the switchboard-section of the Line

845,077

with the external line-circuit when the said
cut-off relay is energized. This, it is to be
understood, is a typical two-wire line-circuit
and is the particular kind with which I prefer
to use my trunk-circuits, although I co not
wish to so limit the use of the invention in all
respects.

At the central office C the usual operator’s
cord-cireuit is provided, said cord-circuit
having an answering-plug P and a calling-
plug 1?, each being proviced with a tip-con-
tact p and a sleeve-contact p?, adapted to
reg_ster with L.ke contact-surfaces § and 2 in
the jacks of the Lne when the plug is insert-
extherein. The tip-contacts of the plugs are
connected together by means of the tip-
strancs ¢ and * of the cord-circuit and the in-
terposed concenser ¢, while the sleeve-con-
tacts are Lkewise connected by the sleeve-
strand s and s* and the interposed condenser
¢®.  Aconcuctor 16 extends from the ground-
ed pole of the battery B’ to the tip-strand ¢
and contains the winding of the tip-supervi-
sory relay 7%, associated with the answering-
plug P, while the live pole of the battery is
connected by means of conductor 17 with the
answerng sleeve-strand s and inclufes the
winging of the sleeve supervisory relay 2.
These relays 7* and 7* serve to control the cir-
cuit of the supervisory lamp S?, associated
with the answering-plug P, the former relay
serving to normally close said circuit of the.
lamp, while the latter relay normally opens
the same. The battery B*is associated with
the opposite or calling end of the cord-circuit
and 1s connected by conductors 18 and 19
with the tip and sleeve strands # and s?, re-
spectively, the former concuctor including
the winding of the supervisory relay ¢, while
the latter includes the s‘milar relay 75. These
relays serve in a manner s‘milar to the relays
7 and 7° to control the circuit of the super-
visory lamp S, associated with the calling-
plug P

The relays r* and r* are conveniently re-
ferred to as the ‘‘tip-relays’ and relays 7 and

7° as the ‘“‘sleeve-relays,” since they are con-

nected with and operated by current flowing
over the corresponding strands of the cord-
circuit. The tip-strand # of the calling and
testing plug P? is normally open through the
extra spring or movable contact 20 of the
sleeve-relay ¢, but is adapted to be closed by
the said spring and its forward contact 21
when the relay is energized. The back con-
tact 22 of this extra spring 20 is connected,
through the medium of conductor 23, with
one side of the high-resistance and high-im-
pedance relay 7°, known as the ‘‘test-relay,”
the other side of which is grounded. The
armature of this relay is likewise grounded,
and its forward contact is connected with the
primary winding of the operator’s induction-
coil 25 by means of conductor 24. The other
end of the said primary winding is connected,
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through the medium of conductor 26, to the
live-pole of the battery B a retardation-coil
97 being included in this cireuit. The oper-

ator’s transmitter 28 is joined on one side to |

conductor 26, intermediate her primary coil
and the coil 27, and on the other side through
conductor 29 to ground. A condenser ¢’ is
included in the operator’s local cireuit to
facilitate talking and is connected as shown.
The secondary winding of her induction-coil
25 is adapted to be included, together with
her receiver 30 and a condenser ¢, ina bridge
between the strands of the cord-cirenit by
means of any suitable key andindicated dia-
grammatically by & k. Branch connections
31 and 32 lead from opposite sides of the re-
ceiver and secondary to an crder-key £*, con-
nected with an order circuit or wire 33, lead-
ing to the office C*. A grounded alternating
current ringing generator ¢ is adapted to be
conmected, through a resistance-lamp, with
the tip-strand #* of the cord-circuit by means
of the tip-ringing key-spring k*, the sleeve-
contact 1° of said key being connected with
battery-lead 26 through wire 26* and resist-
ance 26°. ’

A trunk-circuit is shown extending be-
tween the central office C and C?, said trunk-
cireuit being fitted at the outgoing end with
multiple jacks, such as J* and J* and a re-
tardation-coil 34, connected to ground from
the sleeve side of the circuit. The trunk ex-
tends in two limbs 35 and 36 to the central
office C?, where it is provided with means for
testing the condition of the wanted line for
ringing the desired subscriber and with sig-
nals to enable the operator to properly at-
tend the connection. The tip and sleeve
conductors 35 and 36 termunate at the in-
coming ends in the winding w’ and w* of the
repeating-coil W and the interposed con-
denser ¢. The {runk-relay +7 is connected
on one side with the conductor 36 and on the
other by means of conductor 39 with the
spring 57 of the tip-relay *. The normal
contact 57¢ of said spring is joired by con-
ductor 38 with the other conductor 35 of the
trunk, so that when the tip-relay is deéner-
oized the trunk-relay is encrgized over the
metallic cireuit of the trunk. The forwarc
contact 57° of said spring 57 is grounded,
whereby when the tip-relay r® is operated,
the trunk-relay is energized over the sleeve-
conductor 36 of the trunk and ground. The
opposite windings w® and w* of the repeating-
coil W are connected with an interposed con-
denser ¢ between the so-called “ tip-strand”
# and the sleeve-strand s* of the flexible cord
of the trunk, the said strands terminating in

the corresponding contacts p and p* of the |

trunk connecting-plug P2 The tip-relay r°
is connected on one sice by conductor 36
with the tip-strand # of the trank-cord and
on the other side by conductor 40 with the
live pole of the hattery B. A sleeve-relay °

is joined on one side by means of conductor
41 with the sleeve-strand s* of the trunk-cord
and on the other side by means of conductors
43 and 43* with the forward contact of the
trunk - relay #7, the armature of which Is
grounded, whereby when the trunk-relay is
operated and current is present on the sleeve-
strand of the cord the said sleeve-relay is op-
erated over conductors 41 and 43* and the
armature of the trunk-relay to ground. A
locking-circuit for this relay is provided,
consisting of its armature 51, connected by

' conductor 53 with the battery-lead 47 and

adapted when operated to close upon its for-
ward contact with a conductor 52, extending
between said forward contact and the con-
ductor 41, whereby when once actuated this
relay locks itself through the spring 51 and
forward contact and the armature of the
trunk-relay. A ringing signal S*in the form
of a small incandescent-lamp is provided,
said signal being actuated when the tip-relay
7% is energized and the trunk-relay also ener-
oized. The circuit of this lamp is completed
over the grounded armature of the trunk-re-
lay, conductor 43%, conductor 55, containing
the lamp S*, the normal contact or spring 42
of the sleeve-relay r°, conductors 54 and 56,
to the forward contact of spring 37 of the
tip-relay %, thence through the armature of
the tip-relay by conductor 59 to the conduc-
tor 40, leading from the live pole of the bat-
tery B*. This circuit is open when either the
trunk-relay is deénergized or the sleeve-relay
energized. - A disconnect -signal 3° is in-
cluded between the back contact of the ar-
mature of the trunk-relay and the junction-
point of conductors 54 and 56, whereby when
the trunk-relay is deénergized and the tip-re-
lay energized this lamp will receive current
from the battery B?® and be lighted. The ex-
treme tip of the plug is provided with an
extra contact p°, which is connected by con-
ductor 47* with one terminal of the tertiary
winding 44* of the operator’s induction-coil
44, which is connected on the other side by
means of conductor 47> with the battery-
lead 47. The operator’s transmitter 48 is
actuated by current from the battery-lead
47, flowing through the resistance 46 and
through the transmitter branch 49 to ground,
the primary of the operator’s induction-coil
and a condenser ¢" being connected in a shunt
of the transmitter. The operator’s receiver
50 is included in series with the secondary of
her coil and the condenser ¢’ and are connect-
ed with the order-wire leads 33, leading to
the A exchange. When a busy line is tested,
therefore, the operator will receive a click.
The trunk-cord is also arranged for signaling a

‘subscriber by means of the ringing generator

¢, connected through the resistance-lamp 63
with the tip ringing-key k!, the similar key
inthe sleeve being grounded.

The subscriber’s line is of the local-battery
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type provided with common-battery calling
apparatus. This line is provided with line
conductors 2 and 3, the former heing nor-
mally connected by the switch-hook S with
the grounded signaling-bell 6, while the lat-
ter includes the receiver 5 and the secondary
winding of the operator’s induction-coil and
is then connected with the upper contact of
the telephone hook-switch, so that when the
hook raises the two limbs of the line are con-
nected together. A local battery 8* is pro-
vided in connection with the primary of the
induction-coil and the transmitter 4, this local
circuit being closed when the receiver is re-
moved from the switch-hook. At the cen-
tral office the jacks J and J* are provided
with the tip and sleeve contacts §/ and 72, re-
spectively, connected in multiple with each
other and with the conductors 2* and 32, nor-
mally disconnected from the line conductors
2 and 3, but adapted to be connected there-
with by the operation of the cut-off relay R
upon the insertion of a connecting-plug into
one of the jacks, the circuit of this relay be-
ing closed through the normally open’ con-
tacts 7° and j* of the jacks, the former of
which is connected with the conductor 13,
leading to one terminal of the cut-off relay,
the other terminal of which is connected with
the battery-lead 47. When, therefore, a plug
is inserted into the jack, the circuit of the
battery is closed through the cut-off relay,
and the same is operated. The normal con-
tact of the spring 10 of the cut-off relay is
grounded, while the corresponding contact of
the spring 11 is connected by wire 12 with
oneside of the line-signal S, the other side of
which is connected with the battery-lead 47,
whereby when the subscriber takes up his
receiver a circuit for the battery B is pro-
vided through the line-signal. S over the
sleeve-limb of the telephone-line and back to
the central office over the tip-limb of the Jine
to ground. The jacks of the lines are also
provided with testing contacts %, which are
connected, by means of conductor 142, with
the front contact of the spring 15% of the cut-
off relay, the latter being grounded through a
suitable resistance 15*.  When the cut-off re-
lay is operated, therefore, these test-rings are
grounded.

As shown in Fig. 2, the tip-contact of the
plug does not connect with any of the con-

tacts of the jack when inserted and cannot

become crossed with the other contacts
thereof while making the connection, and the
test-rings or test-contacts of the jacks do not
touch the sleeve of the plug when the latter
isinserted in a jack.

The operation is as follows: The A sub-

scriber, desiring a connection with a sub-

scriber located at another exchange, removes
his receiver from the hook, and thereby
closes a path for current between the limbs
2 and 3 of his line through the transmitter 4

845,077

and retardation-coil 9, the condenser 7 and
receiver 5 being connected in parallel with
the retardation-coil. The closing of this
circuit permits current to flow from the bat-
tery I3’ through conductor 13, line-relay R?,
spring 11 of cut-off relay R, limb 3 of the
telephone-line, through retardation-coil 9
and transmitter 4 at the substation, and
thence over limb 2 back to the central office,
and spring 10 of cut-off relay R through con-
ductor 12 to ground. The line-relay R? is
thus operated and closes the circuit of the
signal-lamp S to ground from the conductor
13.  The operator upon seeing the line-sig-
nal exposed inserts the answering-plug P
into the answering-jack J of the subscriber’s
line and connects her telephone 30 with the
cord-circuit by depressing the listening-key
k I to receive the order from the subscriber.
The insertion of the plug P closes a circuit
through the cut-ofl relay R from the live
pole of the battery B’ through conductor 17,
sleeve supervisory relay 7%, sleeve-strand s,
sleeve-contacts p* and 7* of the plug and jack,
thence through the winding of the cut-off re-
lay R to ground. The operation of this relay
disconnects the armatures 10 and 11 from
the ground-wire 12 and from the battery-
lead 13 and connects them through the for-
ward contacts 14 and 15 of said armatures to
the normally disconnected jacks J J2. The
operation of the supervisory relay r* over the
path just traced serves to close through its
armature and front contact the circuit of the
supervisory signal 3%, which is associated
with the plug P, but it is prevented from
glowing by the operation of the tip super-
visory relay r?, which is connected in the con-
ductor 16 and receives current over the tele-
phone-line and the tip-strand ¢ of the cord-
circuit and through the conductor 16 to the
grounded pole of the battery B’ as soon as
the cut-ofl relay R is operated. The super--
visory signal S* therefore remains inert while
the battery B’ furnishes current over the me-
tallic telephone-line for the operation of the
supervisory relays and for conversational
purposes. The operator’s transmitter 28 is
recelving current at .this time from the bat-
tery B? over the conductor 26 through re-
tardation-coil 27, thence through the trans-
mitter 28 and over conductor 29 to ground.
When sound-waves strike the transmitter 28,
the current flowing therethrough is varied,
which causes a variation of the charge in the
condenser ¢* and a corresponding surge of
current through the primary of her induction-
coil 25. These induce voice-currents in the
secondary, which are transmitted to the line,
and the operator is therefore able to. con-
verse with the calling subseriber.

Upon learning that a subscriber in the ex-
- change C? is desired the A operator de-
. bresses the order-key %* to connect her tele-
| phone with the order wire or circuit 33 and
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repeats the number of the wanted subscriber |
to the B operator, whose head-telephone 50
is permanently connected with the said
order-wire. The latter operator designates
to the A operator the trunk to be used for
the connection and proceeds to test the con-
dition of the wanted line with the tip of the
plug of the incoming trunk named. If the
line wanted is idle, no click will be received;
but if busy the test-rings of the jacks of the
line will be grounded through the spring 15"
of the cut-off relay, and since the tip of the
plug is connected with the live side of the
battery through conductor 47 and 47* a
complete circuit will be established and cur-
rent will flow through the tertiary winding
of the operator’s induction-coil, thus induct-
ively causing a click in the operator’s re-
ceiver. The operator’s receiver will respond
to this click at all times, even though the
order-circuit be open at the A exchange,
owing to the electrostatic capacity of the
circuits connected with her receiver. Upon
finding the line idle the plug P? is inserted in
one of the jacks of the wanted line. As soon
as the plug P? is inserted in the jack of the
wanted subscriber the calling-key k* is oper-
ated, which connects the ringing generator
g* with the tip-conductor of the telephone-
line and operates the grounded signaling-
bell 6 over the tip-limb of the said line. As
soon as the ringing key is closed the tip-relay
is operated by current from the battery B’
flowing over the conductor 40 from the tip-
relay 7%, thence over conductor 36% and
through the tip-strand # of the trunk-
cord over the tip side of the telephone-line
through the grounded signaling-bell 6. This
relay is therefore operated and connects its
spring 57 with its grounded forward contact
and the spring 37 with its forward contact,
the latter serving to close the circuit of the
ringing lamp S* at one point. The A opera-
tor, having received the number of the trunk,
inserts the calling-plug P? of her cord-circuit
in the trunk J* of the jack at substantially
the sarne instant that the trunk is connected
with the called line. This has the effect of
closing the circuit from the live pole of the
battery B* at the A office through conductor
19, sleeve supervisory relay 7°, sleeve-strand
s* of the circuit, sleeve-contacts of the plug
and jack, and through the retardation-coil 34
to ground. This has the effect of positively
operating the sleeve supervisory relay 7°
which cuts out the test-relay r¢ in the cord-
circuit and completes the tip-strand of the
cord for conversational purposes. At the
same time a path for current is also com-
pleted over the sleeve side 36 of the trunk
through the trunk-relay 7, over conductor
39, through contacts 57 and 57° of the tip-re-
Jav 1% to ground, thus operating the trunk-
rela " and causing it to close its forward
contacts, which completes the circuit of the

=

ringing lamp S¢, thus permitting it to light
and at the same time preventing the lighting
of the disconnect-signal $°. Upon the re-
sponse of the called subscriber the two limbs
of his line are connected together at the sub-
station, which permits current from the bat-
tery B? to flow back to the central office over
the sleeve side of the line and through the
sleeve-strand s* of the trunk-cord, thence
over conductor 41, through the sleeve-relay
7, conductors 43 and 43%, through the for-
ward contact of the trunk-relay to ground.
The closing of this eircuit actuates the sleeve-
relay, causing it to close through its spring
51 and forward contact, a path for current
from the battery over lead 47, through the
conductor 53, spring 51, its forward contact
and conductor 52, thence through conductor
41, sleeve-relay r°, conductors 43 and 43* to
the contacts of the trunk-relay and ground.
This circuit is therefore in parallel with the
path for current over the metallic telephone-
line and serves to shunt the current in the
iine which deprives the tip-relay * of operat-
ing-current and permits its armatures to re-
sume their normal contacts. This parallel
path is, moreover, a locking-circuit for the
sleeve-relay completed through the forward
contacts of the trunk-relay. The deéner-
gization of the tip-relay 7* results in opening
the circuit of the ringing lamp $*, which is
rendered inert, thus indicating to the B op-
erator the response of the called subscriber.
The return of spring 57 of the tip-relay 7* to
its normal contact completes the metallic
cireuit of the outgoing end of the trunk and
permits current to flow thereover and operate
the tip supervisory relay in a cord-cireait to
open the circuit of the supervisory signal S*
to render the same inert, thus indicating to
the A operator that the called subscriber has
responded. The resistance of the trunk-re-
lasy 17 is sach as to permit a sufficient flow of
current in the metallic circuit of the otitgoing
end of the trunk for the operation of the tip
supervisory relay, asstated. Thesubscribers
are. now in conversation, and the super-
visorv signals, in connection with the cord-
cireuit and trunk, are extinguished. The
battery B’ is furnishing current over the an-
swering end of the cord-circuit to the A sub-
seriber’s line for talking purposes and for the
operation of the several relazs and signals.
The battery B? is furnishing current over the
trunk-line for the operation of the several
relays associated with the called end of the
A cord and with the incoming end of the
trunk, while the battery B® is sending cur-
rent through the sleeve-relay r° and the cut-
off relay R. :

The ~voice-currents arve transmitted in-
ductivel7 from the subscriber’s line L to the

“trunk-circuit through the condenser ¢ and

¢* in the A-cord circuit and from the trunk-
circuit to the incoming end thereof and the
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subscriber’s line connected therewith through
the medium of the repeating-coil W. The
condenser ¢*, between the windings w*® and
w* of the repeating-coil at the incoming end

of the trunk, prevents the flow of stead; cur-
rent therethrough, but permits the free pas-

sage of voice-currents, while the condenser
¢ allows the passage of voice-currents with-
out hindrance or retardation from the trunk-
relay 77, !

At the termination of the conversation the
subscribers return their receivers to the
hooks, with the resclt in the case of sub-
seriber A that the tip supervisory relay 77,
connected with the A-cord circcit, is deén-
ergized and closes through its armattre and
back contact the circcit of the st pervisory
signal 3%, this indicating to the operator that
subscriber A has h: ng u.p his receiver. When
the subscriber D hangs up his telephone, a
path for current is again completed throwgh
the tip-relay r* over the tip sides of the tr.nk-
cord and the telephone-line and through the
grounded signaling-bell. ~This relay is there-
fore operated, opening the metallic circtit of
the o-tgoing end of the trunk and complet-
ing the groinded circuit of the trenk-relay,
which remains energized. The tip stper-
visory relay in the A cord is deénergized,
however, which permits the corresponding
supervisory lamp to ignite, this indicating
to the A operator that the called subscriber
has reti:rned his receiver to the hook. Upon
observing both stpervisory signals lighted
the ‘A operator takes down the connection
with the trunk, which deprives the trvnk-re-
lay 7" of operating-current, thus allowing its
armature to close the circuit of the discon-
nect signal-lamp through its back contact,
this circuit being now completed through the
forward contact and spring 37 of the tip-re-
lay 7%.  The deénergization of the trunk-re-
lay #7 breaks the locking-circtit of sleeve-re-
lay r°; hut the ringing lamp does not light, for
the reason that its circuit is open at the for-
ward contact of the trunk-relay. The B op-
erator, observing the lighting of the lamp S,
understands that it is time to take down the
connection, when the plug P is withdrawn,
thus restoring all parts to normal condition.

Owing to the shunting-path of the locking-
circuit before described, current is taken .off
from the telephone-line, asit is not needed for
conversational purposes, due to the local bat-
tery 8*at the exchange being used for conver-
sational pirposes.

The order-circuit 33, as is indicated by the
branching lines 33%, connects the B operator
with several A operators either at the same, or
different exchanges. The A operator is also
provided with a plurality of keys %* to con-
nect herself with the different B operators.

The ground connections heretofore re-
ferred to, it will be tnderstood, may and in
practice usually are one and the same, or they

’
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may be the common office-return, although
it is fornd by experience that it is practically
necessary to place a dead ground on one side
of the common battery. It is also apparent
that the other poles may be grovnded so far
as the operation of the system is coneerned,
the only variation necessary being to remove
the present ground connections and replace
them by other conductors and place the
grovnd connections upon the opposite poles
of the battery.

While the exact dimensions of the relays
are not the essence of my invention, I have
secured good restlts with a trunk-relay of
two hundred and fifty to five hundred ohms
resistance and tae other relays and apparatus
of the vsual or desired size. = v

It is also apparent that so far as some fea-
tures of the invention are concerned the lines
may terminate in single cords and plegs in
place of the double cord shown and de-
scribed and the trunks may terminate in
jacks in place of the plugs and cords.

While I have described one specific method
of carrying out my invention, I world have it
tnderstood that it is not to be so limited, as
it is apparent to those skilled in the art that
various modifications may be made therein
and still come within its scope and principle;
but

What I do claim as my invention, and de-
sire to secure by Letters Patent, is— ,

I. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of & super-
visory signal at the outgoing end of the trunk
placed in condition to operate by current
flowing over a portion of the talling-circuit
when connection is established at said end, a
relay at the incoming end of the trunk con-
trolling the path for current over the outgo-
Ing end, said relay being energized when the
connection is established with the called line
to prevent a suflicient flow of current over
the outgoing end of ‘the trunk to render the
supervisory signal inoperative, and a relay
actuated when the called subscriber responds
to deprive the said first-named relay of op-
erating-current, said relay serving when de-
energized to complete a low-resistance path
for current over the metallic circuit of the
outgoing end of the trunk to render said su-
pervisory signal inoperative, substantially as
described. _

2. The combination with & trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a super-
visory signal at the outgoing end placed in
condition to operate when a connection has
been established with said end, a relay at the
incoming end, said relay being energized
when the connection is established with the
called subscriber’s line and before his: re-
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sponse to open the metallic cireuit of the out-
ooing end of the trunk, and means to shunt
said relay to close the metallic circuit of the
outgoing end of the trunk when the called
party responds to cause it to permit a flow of
current thereover to render said supervisory
signal inoperative, substantially as described.

3. The combination with a trunk-cireuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a super-
visory signal at the outgoing end operated
when connection is established therewith, a
trunk-relay at the incoming end actuated by
current from over the outgoing end when
connection is established at said end, a sec-
ond relay at said incoming end actuated
when connection is established with the
called line and when the called subsecriber’s
telephone is.not in use, for closing an operat-
ing-circuit through said trunk-relay over one
side of the outgoing end of the trunk and
eround, and meeans for shunting said second
relay during conversation to cause it to com-
plete the metallic circuit of the outgoing end
of the trunk through said relay whereby a
flow of current over the outgoing end renders
said supervisory signal inoperative, sub-
stantislly as described.

4. The combination with a trunk-cireuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of & super-
visory signel at the outgoing end operated
when connection is esteblished therewith, a
trunk-reley at the incoming end of the trunk
actuated by current thereover when a con-
nection exists at the outgoing end, o relay at
the incoming end actuated by current over
one side of the called line ond ground when
a connection is established therewith and
when the called subscriber’s telephone is not
in use to complete a path for current through
seid trunk-relay over one side of the outgo-
ing end of the trunk and ground, & third re-
ay at the incoming end nctuated over the
metallic ine when the called subscriber an-
swers, said relay serving to short-circuit the
second-named relay whereby the latter is de-
energized and when deénergized closes the
metallic circuit of the outgoing end of the
trunk through the trunk-relay to maintain
the lstter operated and at the snme time $o
permit & sullicient flow of current over the
trunk to render the supervisory signal in-
operative, substenticlly es deseribed.

5. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines  together for conversation, of a super-
visory signal at the outgoing end of the trunk
placed in condition to operate by current
flowing over one side of the trunk at the out-
coing end when a connection is first estab-
lished therewith, a relay and a source of cur-

z

rent at the incoming end, said relay being
actuated by current over one side of the tele-
phone-line and the substation-ground before
his response, said relay serving to control a
path for current over the outgoing end of the
trunk, a second relay at the ncoming end of
the trunk responsive to current in the line
when the subscriber responds, said latter re-
lay serving. to short-circuit the first-named
relay to render it inoperative and thereby
close the path for current, over the metallic
circuit of the outgoing end of the trunk to
render said supervisory signal inoperative,
said second-mentioned relay serving also to
deprive the called line of current and to close
a locking-circuit for itself, substantially as
deseribed.

6. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a relay and
a source of current associated with the In-
coming end, said relay being adapted to be
operated by current from said source over
one side of the line to ground at the substa-
tion before the subscriber answers, of a signal
placed in condition to operate by the actua-
tion of said relay, a second relay at the in-
coming end of the trunk responsive to current

in the metallic line when a called subscriber”

answers, said latter relay serving to short-

circuit the first-named ralay to render it in-

operative and to deprive the line of current,
and a locking-circuit for said second relay to
prevent deénergizing the same as long as the
connection exists at the outgoing end of the
trunk, substantially as described.

7. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a discon-
nect-signal for the incoming end of the
trunk, a relay actuated by current sent over
the outgoing end of the trunk to prevent the
operation of said signal while a connection
exists at the outgoing end, a sscond relay at
the incoming end of the trunk placed in con-
dition to operate by current sent over one
side of the called telephone-line to ground at
the substation to place said signal in condi-
tion to operate when the called subscriber’s
telephone is upon its hook, and a third relay
at the incoming end rasponsive to current in
the metallic Jine when the subscriber answers

{0 his call to short-circuit the line and there-’

by render said s2cond-mentioned relay inop-
erative and to deprive the line of current,

and a locking-cireuit for said third relay to

prevent its operation as long as a connsction
exists at the outgoing end of the trunk, sub-
stantially as described.

8. The combination with a trunk-circult
extending between different switchboard-
sections and adapted to connsct telephone-
lines together for conversation, of a discon-
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nect-signal for the incoming end of the trunk,
a relay actuated over one side of the called
telephone-line and ground at substation to
place said signal in condition to operate, a
second relay at the incoming end actuated
by current sent over the cutgoing end of the
trunk when a connection exists at the outgo-
ing end to pravent the operation of said re-

lay, a third relay at the incoming end of the
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trunk responsive to current in the line when
the called subscriber first takes up his re-
ceiver, and a locking-circuit for said relay in
shunt of the line, whereby when the said re-
lay is actuated a line is deprived of current
and the first-named relay is rendered inoper-
ative, substantially as described.

9. The combination with a trunk-cireuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a ringing
signal for the incoming end of the trunk ac-
tuated when connection is established with
the called line, a relay energized by current
in the talking-circuit when the called sub-
scriber answers to render said signal in opera-
tive, and means to prevent deénergizing said
relay until the connection is severed at the
outgoing end, substantially as described.

10. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a relay as-
sociated with the incoming end of the trunk
actuated over one limb of the called line
when connection is established therewith, a

ringing signal whose circuit is controlled af -

one point by said relay, a second relay re-
sponsive to current in the line when. the
called subscriber answers to render said sig-
nal inoperative, said relay serving to close a
locking-circuit for itself when actuated and

to open the circuit of said signal at a second |

point, whereby said signal is prevented from
operating during the remainder of the con-
nection, substantially as described.

11. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
lines together for conversation, of a relay as-
sociated with the incoming end of the trunk
actuated when connection is established
with the called line, a ringing signal whose
circuit is controlled at one point by said re-
lay, a second relay connected with the sleeve-
strand of the trunk-cord and responsive to
current in the line when the subscriber an-
swers, sald relay when actuated serving to
close a' locking - circuit for itself and to
shunt the circuit from the winding of said
first relay and open the circuit of said sional
at a second point, substantially as described.

12. The combination with a trunk-circuit
extending between different switchboard-
sections and adapted to connect telephone-
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lines together for conversation, of a ringing
signal for the incoming end of the trunk, a
relay actuated over one side of the telephone-
line to the substation and ground to place
said signal in condition to operate, and a
second relay responsive to current in the
metallic circuit of the line to render said
first relay inoperative when the called sub-
scriber responds, substantially as described.

13. The combination with a trunk-circuit
extending between different switchboard-
sections adapted to connect telephone-lines
for conversation, of a ringing signal for the
incoming end of the trunk, a relay actuated
over one limb of the called subscriber’s line
and ground when connection is established
with said line to place said signal in condition
to operate, and a second relay responsive to
current in the metallic line for rendering said
signal inoperative, said latter relay serving
to close a locking-circuit for itself whereby
said signal is prevented from operating dur-
ing the remainder of the connection, sub-
stantially as described.

14. The combination with a trunk-circuit
extending between diflerent switchboard-
sections and adapted to connect telephone-
lines for conversation, of a ringing signal
for the incoming end of the trunk, a relay ac-
tuated over a portion of the talking-circuit
when connection is established with the
called line to place said signal in condition to
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operate, and a second relay actuated over .

the metallic line when the called subscriber
responds to render said signal inoperative,
said latter relay serving when actuated to
complete a locking-circuit for itself, whereby
the ringing signal is prevented from operaf-
ing during the remainder of the connection,
substantially as described. '

15. The combination with a trunk-circuit
extending between different switchboard-
sections adapted to connect telephone-lines
for conversation, of a ringing signal for the
incoming end of the trunk, a relay actuated
over one side of the called line, and through
the grounded signaling-bell to place said sig-
nal in condition to operate, and a second re-
lay actuated over the metallic line when the
called subscriber answers to render said
ringing signal inoperative, said latter relay
when actuated closing a locking-circuit for
itself whereby the ringing signal is prevented
from operating during the remainder of the
connection, substantially as described.

16. The combination with a trunk-circuit

‘extending between different switchboard-

sections adapted to connect telephone-lines
for conversation, of a ringing signal for the
incoming end of the trunk, said signal being
actuated when connection is established
with the called line, a relay actuated in the
metallic line when the called subscriber re-
sponds to render said signal inoperative, said
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latter relay when actuated closing a path for
ourrent in shunt of the line to deprive the
line of current, substantially as described.

17. The combination with a trunk-circuit
extending between different switchboard-
sections adapted to connect telephone-lines
for conversation, of a ringing signal for the
incoming end of the trunk, said signal being
actuated when connection is established
with the called line, a relay actuated in the
metallic line when the called subscriber re-
sponds to render said signal inoperative, said
relay serving when actuated to close a lock-
ing-circuit for itself in shunt of .the line
wiiereby the line is deprived of current, sub-
stantially as described.

18. The combination with a trunk-line
extending between different switchboard-

sections and adapted to conmnect 2 called
subscriber’s line with a cord-circuit which

has been connected with a calling subseriber’s
line, of a source of current associated with
the incoming end of the trunk, of a relay as-
sociated with said end actuated from said
source over the called subscriber’s line be-
fore his response to his call, and a signal-cir-
cuit closed at one point by the actuation of
said relay, asecond relay actuated to deprive
said first relay of energizing-current when the
called subscriber answers and at the same
time to close a locking-circuit for itself and
to open said signal-circuit at a second point,
substantially as described. .
Signed by me at TIndianapolis, county of
Marion, State of Indiana, this 29th day of

August, 1902.
HARRY C. GOLDRICK.
Witnesses: v
H. . Bacox,
A. HOFFMEYER.
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