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To all whom it may concern:

Be it known that I, HaArry G. WEBSTER, a
citizen of the United States of America, and
a resident of Chicago, county .of Cook, and
State of Illinois, have invented a certain new
and useful Improvement in Telephone Trunk-
ing Systems, of which the following is a speci-
fication.

My invention relates to improvements in
telephone trunking systems, my object being
to provide a system of the kind specified in
which the operations of connecting and dis-
connecting telephone-lines which terminate
at different switchhoards or switchboard-sec-
tions miay be conveniently and expeditiously
performed.

In an application filed by Francis W. Dun-
bar August 25, 1902, Serial No. 120,878, a
trunking system is shown and described in
which the subscribers’ lines terminating at
the A office are of the “ three’” or ““four” wire
type and those terminating at the B office
are of the “Dunbar” or “two-wire” type.
The operator’s connecting apparatus at the
A office is provided with a repeating-coil, the
middle point of the windings of which is con-
nected through a supervisory relay and bat-
tery to ground. The trunk-circuit is pro-
vided at the incoming end with a trunk-relay
legged to ground through the normal con-
tacts of a second relay responsive to current
in the line when a called subscriber responds,
said trunk-relay being actuated by current
from the battery associated with the con-
necting or calling ends of the A cord-circuit.

This invention relates to a similar trunking
system in which lines of the three or four

.wire type terminate at the A office and lines
of the Dunbar or two-wire type terminate at
the incoming office. The A cord-circuit, how-
ever, is provided with batteries bridged
acrosseach end, one pole of which is grounded,
and the trunk-relay at the incoming end of
the trunk is normally legged to ground from
the tip side of the trunk, the metallic circuit
of the trunk being at the same time open and
a relay responsive to current. in the line when
the called subscriber answers to disconnect
said trunk-relay during cenversation and to
complete the metallic circuit of the outgoing
end of the trunk.

The invention further comprises other fea-
tures of novelty, hereinafter described, and

particularly pointed out in the appended
claims, reference being had to the accom-
panying drawing, in which the same refer-
ence characters designate like parts through-
out the several views, and in which—

Figure 1 is a diagram showing the types of
lines terminating at both offices, the oper-
ator’s connective circuits at the A office, and
the trunk-circuit extending between the two-
offices; and Tig. 2 represents a detail of the
winding of the supervisory relays used in the
A cord-circuit,

The subscriber’s line L, terminating at the
A office, is provided at the substation with
the usual common-battery talking instru-
ments, including a receiver 2 and a transmit-
ter 4 in series between the limbs of the tele-
phone-line when the receiver is removed
from the hook-switch 5, the latter serving
when the receiver is placed thereon to con-
nect the tip side of the line with the ground-
ed signaling-bell 6. The line extends in two
limbs 2 and 3 to the central office, where it is
provided with multiple connecting-jacks J
and J? with a cut-off relay R, and with a line
signaling device S. The jacks each have
tip and sleeve springs j and 4, connected
together and to the forward contacts of
springs 7 and 8 of the cut-off relay R. A
third contact 7* of each of the jacks s adapt-
ed when a plug is inserted in the jack to
ground the conductor 9, leading to one side
of the cut-off relay R, the other side of which
is connected by conductor 10 with the live
pole of battery B’, associated with the cord-
circuit. The jacks are also provided with
test-terminals 74, insulated from the line con-
ductors at all times, even during ‘conversa-
tion, which are connected by a conductor 11
with the forward contact of spring 12 of the
cut-off relay R, the said spring being ground-
ed through a resistance 13. "The normal
contact and spring 8 of the cut-off relay R
leads by way of conductor 14 to one terminal
of the line-signal S, which may be in the
form of a drop, the other terminal of which is
connected by wire 15 with the point 16 upon
the conductor 10, leading to the live pole of
the battery B’ .

The cord-circuit at-the A office is provided
with an answering-plug P, provided with tip

and sleeve contacts p and p? the former of

which is connected with the tip-strand # of
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"posed condenser c?,

2

the cord - circuit and the latter with the
sleeve-strand s, these strands each including
a winding of the differential supervisory re-
lay R? and being connected together through
the windings w” and w? of the repeating-coil
W and the common battery B’. The call-
ing-plug P? of the cord-circuit is likewise pro-

vided with tip and sleeve contacts connected,

respectively, with the tip and sleeve contacts
# and s of the cord-circuit, which likewise in-
clude the differential windings of the super-
visory relay R® and are connected together
by the windings w* and w* of the repeating-
coil W and the battery B* = The windings w’

and w?® of the repeating-coil W, as well as

windings w? and w*, are in inductive relation
to each other and serve to transmit voice-
currents from one path of the cord-circuit to
the other. The supervisory relay R* con-
trols, as shown, the supervisory signal 5* in
the form of an incandescent lamp, & similar
supervisory signal S* being provided for the
other half of the cord-circuit and.controlled
by the relay R®. The operator’s receiver 17,
the secondary 18 of her induction-coil, and
the condenser ¢ are arranged to be bridged
between the strands ¢* and s* of the cord-cir-
cuit by means of the listening-key k k. The
primary 19 and the transmitter 20 of her ap-
paratus may be charged in any desired man-
ner, as by a local battery or from one of the
main batteries B’ or B* She is also pro-
vided with a key &/, by means of which her
instrument may be connected with the order
wire or circuit 21, leading tothe B office. A
calling-generator 22 may be connected be-
tween ground and the tip-strand of the cord-

circiit and by means of the tip-contact of

the ringing-key %* the sleeve-contact of said
key serving to connect the sleeve-strand of
the cord-circuit to ground.

The trunk-circuit extending between the
two offices is provided at the outgoing end
with jacks J* and J* each having tip and
sleeve contacts in the usual manner. This
circuit extends in two limbs 23 and 24 to the
central office C?, where they terminate in
windings w’ and w*of the repeating-coil W2,
The tip-conductor23isconnected through the
medium of a conductor 25 with the spring 26
of the tip-relay %, associated with the incom-
ing end of the trunk, the forward contact of
which is joined by a conductor 27 with the
sleeve-limb 24 of the trunk-line. The nor-
mal contact of the spring 26 of relay * is con-
nected by a conductor 28 to one terminal of
the trunk-relay 7, the other terminal of
which is grounded. The tip and sleeve
strands # and §* of the trunk-cord terminate
in contact-surfaces p and p® of the plug P*and
are connected together by the windings w®
and w! of the repeating-coil W2 and an inter-
The relay 7° is legged to
ground from the tip-strand # of the trunk-

cord by means of a conductor 29. A sleeve-
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relay 7° is connected on one side by wire 30
with the sleeve-strand of the trunk-cord and
on the other side by wire 31, leading to point
32 upon the battery-lead 33, connected with
the live pole of the battery B®. The discon-
nect or guard signal 3° is connected in series
with the pilot-relay 7%, which is connected on
one side by conductor 35 to point 34 upon
the battery-lead 36. The other terminal of

“the said signal is connected by way of con-

ductor 35 with the armature 38 of the trunk-
relay 7, the back contact of which is con-
nected by conductor 39 to the back contact
of spring 40 of the tip-relay 7%, said spring be-
ing joined by conductor 41 with the forward
contact of grounded spring 42 of sleeve-relay
r°. Theforward contact of the trunk-relayis
joined by wire 43 ‘with the back contact of
spring 42 of relay r°.

A ringing-lamp S* is provided for the in-

coming end of the trunk, said lamp being
connected on one side by conductor 33 from
the live pole of the battery B® and on the
other side by conductor 44 with the back con-
tact of the armature of a locking-relay 7
and thence by way of conductor 45 with the
point 46 upon the conductor 41. The locking-

relay 7! is connected on one side by con-:

ductor 47, leading to point 48 upon the bat-
tery-lead 33, and upon the other side by ¢on-
ductor 49 with the forward contact of spring
40 of ‘tip-relay 7°. The locking-circuit for
the said relay extends between point 50 upon
the conductor 49 by way of conductor 51 to
the forward contact of the said relay:

In order to suitably test a subscriber’s line
the test-terminals of which are directly con-
nected with one side of the talking-circuit,
the forward portion of the tip-strand of the
trunk-cord is connected with the spring 52 of

7

8

the sleeve-relay r°, which serves when the

said relay is actuated to complete the strand
for talking purposes, but normally to com-

plete a testing-circuit from said spring 52 over-

conductor 53 to the test-relay r'°, the other

pole of which is grounded by conductor 54.

The armature of said test-relay closes upon
its forward contact a shunt of the operator’s
transmitter 55, which causes a flow of cur-
rent through the primary of her induction-
coil 56 to thereby cause a clickin her receiver
57, the latter being connected together with
the secondary of her induction-coil and the
condenser ¢ in series in the order-circuit 21.
A condenser ¢*is included in the operator’s

—

transmitter-circuit, as well as the retarda- -

tion-coil 58, which isconnected by a conductor
59 with the point 60 upon the battery-lead
36.
for selectively calling the subscribers, said
means including a generator 61, adapted to
be connected by the tip-contact of key &°
through resistance-lamp 62 with the tip-
strand of the cord-circuit and the tip side of
the line, the sleeve-contact of said key &°

The trunk-cord is provided with means -
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serving at the same time to close battery upon
the sleeve-strand of the trunk-cord. By
means of the sleeve-contact k* of the ringing-
key the generator is connected between the
ground and the sleeve-strand of the cord-cir-
cuit to direct pulsating current over the
sleeve side of the line, the corresponding tip-
spring serving at the same time to ground
the tip side of the line. The line-circuit
shown at this office is of the Dunbar or two-
wire party-line type and is furnished at the
central office with the line-signal 87 actuated
by line-relay R* and a cut-off relay R®
legged to ground from the sleeve side of the
talking-circuit, the multiple jacks J and J*
being normally disconnected from the line by
said cut-off relay. The line-limbs 2 and 3

extend to the substations and are connected .

together when thereceiver 2 is off the hook-

switch 5 through the transmitter 4. and a re-

tardation-coil 63, the bell 6 and a condenser
¢® being connected to ground from the proper
side of the line when the receiver is placed
upon the hook. v

The subscriber upon the line L takes up
his receiver to call the central office, and
thereby closes a circuit from the battery B’

through the line-signal S, actuating the same -

and attracting the operator’s attention, who
inserts the answering-plug P of her cord-cir-
cuit in a jack of the line. The insertion of
the plug actuates the cut-off relay R, causing
it to disconnect the limb 2 from the ground
and the limb 3 from the signaling device S
and to connect, through their forward con-
tacts, with the tip and sleeve contacts, re-
sgectively, of the jacks. At the same time
t

e test-rings §* of the jacks are connected

through ground to the spring 12 of the cut-off
relay. Current now flows over the metallic
circuit of the connecting end of the cord and
the subscriber’s line and through both coils
of the differential supervisoryrelay R* which
is so arranged as to not actuate its armature
under these conditions, whereby the super-
visory signal 3? remains inert. The super-
visory signal is wound as shown more
clearly in Fig. 2, in- which the windings are
shown superposed, whereby the effects of the
rapidly-alternating voice-currents are com-
pletely neutralized and transmission thereof
1s not, affected. The operator after con-
necting her telephone to the cord-circuit and
ascertaining the number of the wanted sub-
seriber depresses the key &’ and communi-

cates with the operator at the B exchange, |

who nominates the trunk to be used and at
the same time tests the condition of the
wanted line and if found idle inserts the plug
of the trunk.

In case the subscriber’s line has been con-
nected with at some other section, as by
means of a trunk-cord of the type shown, it
will ke seen that the sleeve side of the line is
connected by means of the live pole of the

battery. The cord-circuit intended to be
used with lines of this type is arranged as
shown in dotted lines, in which the live pole
of a battery is connected with the sleeve-
strand, so that under all conditions of use

“the sleeve side of the line-circuit is connected

with live battery. When, therefore, the
line is tested by means of the trunk-plug, a
complete circult is established over the for-
ward portion of the tip-strand and through
the test-relay 7° to ground. This relay be-
ing of high resistance and impedance, current
upon the line is not varied to such an extent
as to disturb the connected subscribers.

In case the line is found idle the plug is in-
serted, which actuates the sleeve-relay r* by
current from battery B? over conductor 33 to
point 32, thence by conductor 31 through
the relay 7°, conductor 30, and over the
sleeve - strand  §* of the trunk-cord and
through the cut-off relay * of the subscriber’s
line to ground. The cut-off relay is thus ac-
tuated to render the signaling device inop-
erative and to connect the jacks with the
[imbs of the line. At the same time the
sleeve-relay 7° is énergized and closes a cir-
cuit of the ringing-lamp S* from the live
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pole of the battery B? over conductor 33

through the lamp S* conductor 44, back
contact and armature of locking-relay s,
conductor 45 and 46, and thence over con-
ductor 41 and spring 42 of relay »* to ground.
This lamp is therefore lighted and indicates
to the B operator that the called subscriber
has not responded. As soon as the A oper-
ator is notified as to the trunk to be used she
inserts the plug P? of her cord-circuit in the
jack of the trunk at her section, this occur-
ring at substantially the same time that the
trunk-plug P? is connected with the called
line. A path for current is provided from
the battery B* of the A cord over the tip-
strand of the cord-circuit through one wind-
ing of the supervisory relay R?, tip-conductor
23 of the trunk, through winding w’ of the

repeating-coil W?, and over conductor ‘25,

spring 26 of relay %, and conductor 28 to the
trunk-relay +” and ground. The supervisory
relay R®is therefore actuated and closes the
circuit of supervisory signal S* to indicate to
the A operator that the called subscriber has
not yet responded. A trunk-relay at the
same time opens the circuit of the discon-
necting-lamp S*, and thereby prevents its op-
eration. )
In calling the wanted subscriber the B op-
erator depresses the contactsk® k* of the ring-
ing key or contacts k* k* thereof to connect
the generator 61 with the proper line con-
ductor, to thereby actuate the grounded call-
bell.. When the called subscriber removes
his receiver from the hook in answer to his
call, a path for current from the battery B3
is provided over the metallic circuit of the
line and through the tip-relay %, thus actu-

95

100

105

110

T1%

120

123

130




I0

20

25

30

35

40

45

50

55

60

65

e

ating the relay and causing it to disconnect
the trunk-relay 7 and at the same time com-
pleting a circuit between the tip and sleeve
conductors of the outgoing end of the trunk,
whereby current from the battery B* of the
A cord-circuit flows over the metallic circuit
of the outgoing end of the trunk and through
both windings of the differential supervisory
relay R3, to thereby render the supervisory
signal S? inert and to indicate to the operator
that the called subscriber has responded.

Spring 40 of tip-relay 7* at the incoming of-’

fice initially closes the circuit of the locking-
relay 7' from the live pole of battery B® over
condugctor 33 to point 48, conductor 47, relay
r* conductor 49, forward contact and spring

40 of tip-relay 7%, conductor 41, forward con-

tact and spring 42 of the sleeve-relay r° to
ground. This actuates the locking-relay r'*
to open the circuit of the ringing-lamp S* and
to close this latter path from point 50 upon
the conductor 49, over conductor 51, the for-
ward contact and armature of the relay, and
thence over conductors 45 and 41 to the
grounded spring 42 of relay °. This lamp is
therefore prevented from operation during
the remainder of the connection or until the
plug P is taken down and the sleeve-relay r®
deénergized.

The subscribers are now in communication,
the battery B’ furnishing current to the line
L for talking purposes as well as for the op-
eration of the several relays, and the battery
B? sending current to the called line for talk-
ing and for the operation of the relays asso-
ciated with the incoming end of the trunk.
At the termination of the conversation the
subscriber upon line L returns his receiver to
the hook, and thereby completes a path from
the live pole of the battery B’ over the tip-
strand of the trunk-cord, through one wind-
ing only of the differential supervisory re-
lay R?, and over the tip-conductor of the sub-
scriber’s line toground. The supervisory sig-
nal 8% is therefore operated. The called sub-
scriber in hanging up his receiver breaks a
path for current over the metallic circuit and
through the tip-relay 7%, thereby opening the
metallic circuit of the outgoing end of the
trunk and completing a path to ground over
the tip side and through the trunk-relay 7,
whereby the supervisory relay R*is actuated
to operate the signal S°. The A operator
upon observing bothsignalslighted withdraws
the cord-plugs and takes down the connec-
tion, with the result that the trunk-relay r"is
deénergized, thus closing the circuit of the
disconnect-lamps:S* and the pilot-relay 7%,
the latter serving to operate the pilot-signal
8¢, This circuit may be traced from the live
pole of the battery B* over conductors 36 and

34, pilot-relay %, disconnect-sighal %, con- |-

ductor 37, spring 38 and back contact of
trunk-relay 77, conductor 39, back contact
and spring 40 of tip-relay 7%, conductor 41,

847,385

the forward contact and grounded spring 42
of sleeve-relay 7°. 'The disconnect-signal in-
dicates to the B operator the termination of
the conversation, when the trunk-plug is
taken down and all parts restored to normal
position. The signal’ 8° serves also as a
guard-signal in case connection is established
at the outgoing end with the wrong trunk, the
path for current through the signal S*being in
such case over conductor 36 to point 35, con-
ductor 34, pilot-relay 7%, guard-signal 8%, con-
ductor 37, spring 38, and forward contact of
trunk-relay 77, conductor 43, back contact
and grounded spring 42 of the relay r°. - The
order-circuit 21, as is indicated by the :
branching lines 212, connects the B operator
with several A operators either at the same
or at different exchanges. The A opera-
tor is also provided with a plurality of keys
k* to connect herself with the different B op- :
erators. The test-relay and the pilot-relay
are of course common to a plurality of cir-
cuits.: ‘

Although I have described the method of
making connections through the medium of -
the order-circuit, I do not wish to so confine
the invention for it is apparent that the A
operator is able to test the condition of the
several trunks before her until an idle trunk
is found, and upon so finding a trunk she
may insert the calling-plug ¥* of her cord-
circuit in a jack of the trunk, with the result
that the trunk-relay " operates and lights
the lamp S%, which in this method of con-
nection constitutes a call-lamp. - The B oper-
ator upon seeing the calling-lamp lighted
depresses her listening-key % &%, to connect
her receiver-circuit with the. trunk-cord,
whereby she is enabled to communicate with
the A operator. The presence of the con-
denser ¢?, (shown in dotted lines between the
windings w’ and w?* of the repeating-coil W*))
permits conversation between the operators
at this time. Upon learning the desired con-
nection the B operator completes the same,

' as before described. It will also be under-

stood that had the subscriber A called for a-
connection with another subscriber in the
same exchange the line of that subscriber
would have been tested in the ordinary man-
ner by means of the cord-plug P* and the
subscriber. would -have been called by the
ringing-generator ¢. ] S

The ground connections at each central
office heretofore referred to, it will be under-
stood, may be and in practice usually are, one
and the same, or they may be the common
office return. .

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— .

1. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory signal as-
sociated with the outgoing end of the trunk
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placed in condition to operate by current
over the tip side only of the trunk when con-
nection is established at said end, and a relay
at the incoming end of the trunk responsive
to current in the line when the called party
answers, said relay adapted when actuated
to disconnect the trunk-relay from the trunk
“and to permit a flow of current over both
sides of the trunk to thereby render said sig-
nal inoperative, substantially as described.

2. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory signal asso-
ciated with the outgoing end of the trunk
placed in condition to operate by current
over the tip side of the trunk and ground, the
metallic circuit of the trunk being open, and
a relay at the incoming end of the trunk re-
sponsive to current in the line when the
called subscriber answers, said relay serving
to disconnect the ground from the trunkand
to complete the metallic circuit thereof and
thereby permit a flow of current over both
sides of the trunk to render said supervisory
signal inoperative, substantially as described.

3. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a supervisory signaling
device associated with the outgoing end of
the trunk having two differential windings
placed in oppositesides of the talking-circuit,
means for including one of said windings and
the source of current in a circuit over the tip
side of the trunk and ground when a connec-
tion exists at the outgoing end, and a relay at
the incoming end responsive to current in the
line when the called party answers to discon-

nect the ground at said end and complete the |

metallic circuit of the trunk to permit a flow
of current over both sides of the trunk and
through the other winding also of the differ-
ential supervisory signaling device whereby
the signal is rendered inert, substantially as
described.

4. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a relay at the incoming
end actuated over a portion of the talking-
circuit when a connection is established with
the called line, a trunk-relay at said end ac-
tuated by current over the tip side only of
the outgoing end of the trunk when the con-
nection is established at the outgoing end, a
relay at the incoming end responsive to cur-
rent in the line when the called subscriber
responds, said relay being adapted when ac-

S

tuated to disconnect the trunk-relay, and a
signal at said end whose actuation depends
upon said relays, substantially as described.

5. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a guard-signal at the in-
coming end of the trunk, a relay actuated
over the tip side only of the outgoing end of
the trink-circuit when a connection is estab-
lished at said end to place said signal in con-
dition to operate, and a second relay at the
incoming end actuated by current over a por-
tion of the talking-circuit when a connection
1s established at the called line to render said
signal inoperative, substantially as described.

6. The combination with a trunk-circuit
adapted to connect telephone-lines together
for conversation, of a signal at the incoming
end, a relay actuated over a portion of the
talking-circuit when connection is established
with the called line and a trunk-relay actu-
ated over the tip side only of said end of the
trunk when connection is established at the
outgoing end and when the called sub-
scriber’s telephone is not in use, said relay
serving to control said signal so that a guard
indication is given when the trunk-relay is
energized and the first-named relay is deén-
ergized and a disconnect indication is given
when the first-named relay is energized and
the other relay is deénergized and the called
subscriber has returned his receiver to its
hook, substantially as described.

7. The combination with a trunk-circuit
extending between different switchboard-sec-
tions, of a signal at the incoming end thereof
displayed when connection is made with a
called line, of a trunk-relay at said incoming
end operated by current over one limb only
of the trunk when a connection is éstab-
lished at the outgoing end of said trunk to
render said signal inoperative, a supervisory
signal associated with the outgoing end there-
of placed in condition to operate by current
over the tip side of the trunk and through
said trunk-relay, and means operated when
the called subscriber responds to disconnect
said trunk-relay from the trunk and to ren-
der the latter signal inoperative, substan-
tially ‘as described.

Signed by me at Chicago, county of Cook,
State of Illinois, this 28th day of July, 1902.

HARRY G. WEBSTER.

Witnesses:

RoBErRT LEWIS AMES.
F. W. DunBazr. -
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