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The present invention relates to telephone
systems in general, but is concerned more
particularly with automatic telephone sys-
tems in which both main exchange and branch
exchanges are employed ; and the broad gen-
eral object, briefly stated, may be said to
consist of the provision of new and improved
circuit arrangements for a two-way trunk
circuit connecting branch and main ex-
changes. .

it has been the general practice heretofore
to have a polarized relay bridged across the
trunk circuit at the branch exchange for
the purpose of instantly busying the trunk
circuit at the branch exchange when a con-
nector at the main exchange seizes the trunk
circuit. - The polarized relay is normally
held energized over the trunk cireuit from
battery through the line relay of the line-
switch at the main exchange and from ground
through a resting contact of the switching
relay of said lineswitch. When a connector
at the main exchange seizes the trunk, said
connector causes the cut-off relay of the line-
switch to disconnect the battery and ground
connection from the trunk. Atthe same time
the back bridge relay of the connector is
connected up to supply current to the trunk,
but in the reverse dirvection, thereby caus-
g the deenergization of the polarized relay
at the branch exchange on account of the re.
versal of current flow over the trunk from the
back bridge relay. The polarized relay, there-
fore, instantly deenergizes as soon as a trunk
is se1zed at the main exchange and instantly
busies the trunk at the branch exchange end.
The normally energized polarized relay has
been objected to on account of its continu-
ous consumption of current and on account
of its operation which is dependent on re-
versals of current. It has been found to be
Inconvenient in general practice to arrange
the various types of switches which have
access to such trunks to reverse the current
flow so that the polarized relay will func-
tion.

In order to overcome the above objections,
one of the features of the invention is the
elimination of the normally energized high
and the substitu-

tion of other means for instantly guarding
the trunk cireuit from seizure as soon as
the trunk circuit is taken into use at the main
exchange. 'In order to accorplish the above,
one of the conductors of the trunk is con.
nected to battery through the line relay of
lineswitch at the main exchange and the other
conductor is connected to an open contact
on said lineswitch. A high resistance relay
is substituted for the polarized relay, the
cireuit of which, however, is normally open;
and said relay is, therefore, not energized
until a connector seizes the trunk. This high
resistance relay instantly energizes as soon
as the trunk is seized, and Instantly guards
the trunk by applying a guarding potential
to the trunk at the branch exchange.

Since one of the conductors of the trunk
extends through the line relay of the line-
switch to battery and the other conductor
of the trunk terminates in the lineswitch in
a normally open contact which is free of
ground, some means must be provided for
initiating the operation of the lineswitch
when a call is extended from the branch to
the main exchange. Accordingly, another
feature of the invention is the provision of
means for connecting a ground to one of the
conductors to close a circuit for operating
the line relay to cause the operation of the
lineswitch in the main exchange, said grounc
being maintained on the conductor until the
lineswitch seizes a trunk leading to an idle
selector at the main exchange.

Other objects and features of this inven-
tion are concerned mainly with circuit de-
tails which will be explained fully herein-
after with reference to the accompanying
drawing, which shows by means of the usual
circuit diagrams the essentizl features of the
invention.

In the upper half of the drawing there isil-
lustrated a trunk line comprising conductors
9 and 10, which extends between a private
automatic branch exchange and a main auto-
matic exchange. At the main exchange end,
this trunk line has two branches. One of
these branches, for use in extending outgoing
calls, or calls from the branch exchange to
the main exchange, terminates in a lineswitch
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LS, which is of the usual rotary type. The
other branch, which is used for extending calls
from the main exchange to the branch ex-
change, terminates in a set of bank contacts
79,73 and 74, and in other multiply connected
sets which, like the set indicated, are acces-
sible to connectors of the main exchange. At
the branch exchange end, the trunk line ter-
minates in a jack J, which is used mostly for
answering main to branch exchange calls, al-
though under certain circumstances it may
be used by the operator at whose position 1t
appears for the purpose of extending special
calls from the branch exchange to the main
exchange. The trunk line also terminates at
the branch exchange in a sect of bank con-
tacts 1, 2, 3, which, with other multiply con-
nected sets of contacts, are accessible to se-
Tector switches in the branch exchange. As-
sociated with the trunk line ab the branch ex-
change there is also provided a trunk circuit,
labeled TC in the drawing, and which cou-
sists of a number of relays and proper con-
necting circuits, which will be fully described

Thereinafter. The reference character J in-

dicates a night jack, which is used for the pur-
pose of connecting the trunk circuit to some
particular line in the private automatic ex-
change in ovder to give night service when
the operator leaves her position. '

In the lower half of the drawing there is
illustrated a cord circuit indicated by the ref-
erence letters CC. This cord circuit is one of
a number of similar cord circuits which are
located at the attendant operator’s position
at the branch exchange, and is used for the
purpese of connecting the branch exchange
lines with the trunk circuit illustrated, all as
will be pointed out in detail hereinafter.

The drawings having been described, it will
now be assumed that a subscriber in the pri-
vate automatic branch exchange desires to
converse with a subscriber in the automatic
main exchange. It will be assumed further
that when the calling subscriber at the private
avtematic branch exchange removes his.re-
ceiver and dials the main exchange digit in
the number of the desired subscriber, a well
know Strowger vertical and rotary selector
switch seizes the first idle trunk extending
to the main exchange.

Assuming that the trunk line shown is the
first idle trunk line accessible to the selector
switeh, the wipers of the selector switch will
then stop on the selector bank contacts 1, 2,
and 3. The switching relay of the selector
switch will then energize and connect the
line wipers of the selector to the bank con-
tacts 1 and 2 in the well known manner. A
cireuit is now closed for energizing relay 13
as follows: from ground through the normal-
ly closed contacts controlled by armature 32,
condnictor 6, selector bank contact 2, wiper of
the selector switch, the calling subscriber’s
loop, wiper of the selector switch, selector
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bank contact 1, conductor 5, through the nor-
mally closed contacts controlled by armature
30, winding of relay 13 to battery. Relay
18 energizes over the above traced circuit and
at armature 34 places ground on the release
trunk conductor 4 so as to furnish a holding
ground to the selector and other switches op-
erated by the cailing subscriber in extending
the call to the trunk circuit. At armature
36, relay 13, closes a circuit for energizing
series relay 15 and line relay 20 of the line-
switeh LS as follows: from ground by way
of resting contact of armature 39 and said
armabure, working contact of armature 38 and
said armature, conducter 8, series relay 15,
normally closed contact controlled by spring
61 and said spring, conductor 9, armature 46
and its resting contact, line relay 20 of the
lineswitch LS to battery. Relay 13, at ar-
mature 35 closes a circuit for energizing relay
17 as follows : from ground by way of the rest-
ing contact of armature 39 and sa1d armature,
working contact of armature 36 and said ar-
mature, line conductor 8, relay 15, resting
contacts of armature 43 and said armature,
winding of relay 17, conductor 7, winding of
velay 12, working contacts of armature 35 and
said armature, armature 38 and its resting
contact, resistance 60 to battery. The relay
17 energizes over the above traced circult and
b armature 44 grounds the release trunk con-
ductor 4. The operation of the relay 17 at
this time, however, is incidental as 1t per-
forms no useful function. Relay 12 is not
energized over the above traced circult on
account of the high resistance of relay 17.

Relay 15, upon energizing, closes at arma-
ture 41 and its resting contact a circuit for
energizing relay 16. Relay 16 upon ener-
gizing, grounds the release trunk conductor
4 at armature 42 and its working contact
and at armature 43 and its resting contact
opens the circuit of the high resistance relay
17 and the ringing relay 18.

When the line relay 20 of the lineswitch
LS, energizes over the above traced circuit,
said relay places ground on the private normal
conductor 70 at armature 49 and its working
contact, thereby making the trunk line busy
to connectors in the main exchange. In ad-
dition to placing ground on private normal
conductor 70, armature 49 and its working
contact closes a circuit for switching relay
19 in series with the stepping magnet 21.
At armature 50 and its working contact, re-
lay 20 connects test wiper 64 to the above
circuit at a point midway between the said
switching relay and the stepping magnst.
The operation now depends upon whether
the trunk line with which the line switch
wipers are associated is busy or idle. I the
trunk line is busy there is a ground potential
upon the test contact with which the test
wiper 64 is in engagement; the switching re-
lay is short-circuited, and the stepping mag-
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net 21, which interrupts its own circuit is
operated in the manner of a buzzer to ad-
vance the switch wipers in search of an idle
trunk. '

When an idle trunk is reached, which
trunk, it will be assumed, is the one compris-
ing conductors 66—68 extending to an idle
first selector, switching relay 19, being no
longer short circuited on account of the fact
that there is no ground potential on the bank
contact now encountered by the test wiper 64,
energizes in series with the stepping magnet
21. 'The stepping magnet, however, does not
energize at this time on account of the rela-
tively high resistance of the switching relay
19. Upon energizing, switching relay 19
disconnects test wiper 64 from the junction
of its own winding and that of the stepping
magnet 21 and connects it instead to the
grounded private normal conductors 70,
thereby malking the seized trunk busy imme-
diately; and at armatures 46 and 48 discon-
nects the upper line conductor from the wind-
ing of the line relay 20 and extends both
line conductors by way of wipers 63 and 65
to trunk conductors 66 and 68, respectively, of
the seized trunk. Responsive to this opera-
tion, the line relay of the seized selector
switch (not shown), and the relay 12 of the
trunk circuit TC energize in series'as follows:
from ground through the lower winding of
the line relay of the seized selector switch
to .conductor 68, wiper 65, working contact
of armature 48 and said armature, trunk con-
ductor 10, spring 62 and its resting contact,
conductor 7, relay 12, working contact of
armature 35 and said armature, armature 38
and its resting contact, resistance 60, to bat-
tery. A cirenit is also closed for the upper
winding of the line relay of the selector as
follows: from ground by way of resting comn-
tact of armature 39 and said armature,
working contact of armature 86 and said
armature, conductor 8, relay 15, resting con-
tact of spring 61 and said spring, conductor
9, armature 46 and its working contact, wiper
63, conductor 66, upper winding of the line
relay of the selector to battery. Responsive
to the energization of the line relay of the
selector, the release relay is energized in the
well known manner and places ground on the
release trunk conductor 67, thereby estab-
lishing the usual holding eircuit for the line
switch L3 before the slow acting line relay 20
has had time to fall back.

When relay 12 energizes over the above
traced circuit, said relay, at armature 83 and
its working contact closes a circuit for oper-
ating the visual signal D to indicate to the
operator at the private branch exchange that
the trunk line is in use. Relay 12, at arma-
ture 33 and its working contact, also closes
a circuit for energizing relay 11. Relay 11,
upon energizing, closes a locking circuit for
itself at armature 31 and its working contact.

3

By the operation of armatures 30 and 32,
relay 11 opens the circuit of slow to release
relay 13 and switches the subscriber’s loop
to the seized selector switch in the main ex-
change. The line relay of the seized selector
switch in the main exchange and the series
relay 15 are held energized over the calling
subscriber’s lIoop. A short interval after the
energization of relay 11, slow to-release-relay
13 deenergizes and opens the circuit of relay
12. Relay 12 deenergizes and opens the
original energizing circuit for relay 11 which
however is  maintained energized over its
armature 31,

The trunk cirenit TC, the line switch LS
and the seized selector, are now in condition
to extend the connection. The calling sub-
scriber now manipulates his calling device in
accordance with the remainder of the di-
rectory telephone number of the desired sub-
scriber in the main exchange, with the re-
sult that the desired connection is completed
and the desired subscriber’s bell is rung by
the connector switch in the usual manner.
Relay 15 responds to the dial but the slowy act-
ing relay 16 is maintained in operated Po-
sition and Ireeps the release trunk conductor
4 grounded. When the called subscriber re-
sponds, the ringing current is cut off by the
connector in the usual manner and the talk-
ing cirenit is completed, whereupon the two
subscribers may converse with each other in
the usual manner.

When the conversation is completed, the
two subscribers replace their receivers,

When the receiver of the calling subscriber
at the branch exchange is replaced, the cir-
cuit of relay 15 of the trunk circuit TC and
the line relay of the connector in the main
exchange is opened, whereupon said relays
deenergize. Relay 15, upon deenergizing, at
armature 41 opens the circuit of slow to re-
lease relay 16 which thereupon deenergizes
after an interval and removes ground from
the release trunk conductor 4. The removal
of ground from the release conductor 4 per-
mits the switches operated by the calling sub-
scriber in the private automatic branch ex-
change to release in the usual manner. The
removal of ground from the release trunk con-
ductor also restores the visual signal to nor-
man and opens the circuit of relay 11 where-
upon said relay deenergizes. Relay 11 upon
deenergizing, places the trunk circuit TC in
condition to extend another call.

The connector switch in the main exchange
is preferably of the well known release by
last party type in-which the connector in this
case releases when the called subscriber hangs
up the receiver. The preceding switches,
however, including line switch LS, are re-
leased in the usual manner by the removal of
ground from the conductor 67.

Having described the operation of the
trunk circuit TC in connection with a call
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from the private automatic branch exchange
to the main exchange, an explanation will
now be given of a call from the main exchange
to a subscriber in the private automatic
branch exchange. Tt will now be assumed
that the subscriber at the main automatic ex-
change desires to converse with a subscriber in
the private automatic branch exchange and
that he accordingly removes his receiver and
dials the number of the branch exchange as
listed in the telephone directory.

It will be further assumed that a connector
switch in the main exchange seizes the trunk
terminals 72, 78, and 74, responsive to calling
the “digits of the telephone number of the
private branch exchange. The connector
switch, upon seizing the bank contacts 72, 73,
and 74 of the trunk line, places ground on test
terminal 73, whereupon a circuit is-closed for
energizing switching relay 19 of the line
switch LS. When this occurs, the switching
relay 19 energizes throngh bank contact 73,
conductor 70, winding of relay 19, interrupter
springs 51, of the operating magnet 21, and

“winding of magnet 21 to battevy. The oper-

ating magnet 21 of the lineswitch LS is not
operated over the above cirenit on account of
the high resistance of the switching relay 19.
Relay 19, upon energizing, disconnects con-
ductor 9 from line rvelay 20. Relay 19, how-
ever, does not operate far enough to connect
up the wipers of the lineswitch, owing to the
usual interlocking device (not shown) be-
tween the armature proper of relay 19 and
that of line relay 20. A further result of the
connector switch seizing the bank contacts
79—74 results in the energization of high
resistance relay 17 of the trunk circuit TC.
The circuit for energizing relay 17 may be
traced as follows: from ground superimposed
on the ringing circuit over the connector
gwiteh wipers to bank terminal 74, conductor
71, conductor 9, spring 61 and its resting con-
tact, resting contact of armature 43 and said
armature, winding of high resistance relay 17,
conductor 7, resting contact of spring 62
and said spring, conductor 10, conductor 69,
bank terminal 72, wiper of the connector
switch, to winding of the ring-cut-off relay
of the connector switch and battery. Relay

17 is energized either during the ringing

period of the connector switeh, or during the
silent period. Relay 17, upon energizing, at
armature 44 and its working contact connects
ground to the release trunk conductor 4, there-
by making the trunk busy to the selector
switches of the private branch exchange
which have access thereto. Relay 17 is of
such high resistance that the ring cut off relay
of the connector will not operate. When
ringing current is applied to the trunk circuit
at the connector switch, the relay 18 energizes
over the cirenit previously traced for relay 17.

Relay 18, upon energizing, closes a circuit
at armature 45 and its working contact for
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energizing relay 14. Relay 14, upon ener-
gizing, closes a locking circuit for itself at ar-
mature 37 and its working contact to ground
at armature 42. At armature 40 and its
working contact, relay 14, closes a circuit for
lighting the lamp L which indicates to the
operator at the private branch exchange that
a subscriber at the main exchange desires con-
nection with a subscriber in the private
branch exchange. Relay 14, also at arma-
tures. 39 and 38, closes a point in a bridge
across the trunk circuit, which circuit in-
cludes the relays 12 and 15, for energizing the
ring cut-off reiay to cut off the ring.

When the operator perceives the lighted
condition of the lamp 1, she inserts the an-
swering plug of an idle cord cireuit, for ex-
ample the plug P’ of the cord circuit CC, into
the jack J. Responsive to the plugging in of
the plug P’ into the jack J, a circuit is closed
for energizing relay 13 in series with th
relay 22 of the cord circuit CC. Relays 13
and 22 energize over the following circuit:
frem ground at the normally closed springs
controlled by armature 32, conductor 6, ring
spring of jack J, ring terminal of plug P’,
normally closed springs controlled by the
ey I, winding of relay 22, resting contact
of armature b4 and said armature, normally
closed springs controlled by key K, tip termi-
nal of the plug P’, tip terminal of the jack
J, conductor 5, normally closed springs con-
trolled by armature 30, and winding of re-
lay 18 to battery. Relay 13, upon energizing,
at armature 34 and its working contact con-
nects ground to the release trunk conductor
4, and at armatures 35 and 36 completes a
bridge acress the trunk circuit TC, which
bridge includes the windings of relays 12 and
15, thereby energizing the ring cut-off relay
in the connector to cut-off ringing current.
As soon as the ring cut-off relay of the con-
nector is energized, a circuit is closed for en-
ergizing the back bridge relay of the con-
nector and relays 12 and 15 of the trunk cir-
cuit as follows : from ground by way of lower
winding of back bridge relay oi the con-
nector, connector switch wiper, bank contact
74, conductor 71, conductor-9, spring 61 and
its resting contact, winding of relay 15, con-
ductor 8, armature 86 and its working con-
tact, armature 39 and its working contact,
working contact of armature 38 and said
armature, armature 35 and its working con-
tact, winding of relay 12, conductor 7, rest-
ing contact of spring 62 and said spring, con-
ductor 10, conductor 69, connector bank con-
tact 72, wiper of connector switch, and
through the upper winding of the back bridge
relay to battery. The relays 12, 15, and tae
back bridge relay of the connector energize
in series over the above circuit. Relay 15,
upon energizing, closes at armature 41 and
its working contact a circuit for energizing
relay 16. Relay 16, upon energizing, at
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armature 42 opens the locking circuit of re-
lay 14 and at its working contact grounds the
release trank conductor 4; and at armature
43 opens the circuit of the high resistance re-
lay 17, which deenergizes. The locking cir-
cuit of relay 14 being opened at armature 42,
said rvelay deenergizes and opens the bridge
across the trunk at armatures 38 and 39; and
at armature 40 disconnects ground from the
lamp signal L. thereby extinguishing the
same. When relay 12 energizes over the
above traced circuit, said relay closes a cir-

‘cuit at armature 33 and its working contact

for energizing relay 11, and in addition closes
a circuit for operating the visual signal D.
Relay 11, upon energizing, completes a lock-
ing circuit for itself at armature 31 and ifs
resting contact to the grounded release trunk
conductor 4. At armatures 30 and 32, relay
11, bridges the relay 22 across the talking
conductors of the trunk cireuit TC and there-
fore, relay 22 is maintained energized in
series with the back bridge relay of the con-
nector switch at the main exchange. At
armature 30, relay 11, opens the circuit of
relay 13 whereupon said relay deenergizes
and opens a further point in the bridge across
the trunk circuit. '

Relay 22 of the cord circuit CC, upon en-
ergizing, closes a circuit for lighting the
supervisory lamp L’ at armature 53 and its
working contact, and at armature 52 removes
the resistance 66 from in shunt of the relay
24,

The operator now throws her key X’ into
listening position, thereby comnnecting her
head set to the strands of the cord circuit.
The operator now converses with the calling
subscriber and ascertains from him the num-
ber of the desired substation. Upon learn-
ing that the calling subscriber desires to con-
verse with one of the subscribers at the pri-
vate branch exchange, the operator tests for
the busy or idle condition of the desired line
by tapping the tip of the plug P2 against
the sleeve of the jack which 1s assigned to the
line of the called subscriber. If the desired
line is busy, there is a ground potential upon
the sleeve of the jack and a circuit is closed
%}goug%l tlie tip of the p}}lg PQ,.rir‘lginnge?f
K3, armature 58 and its resting contact,
springs controlled by key K1, through the
tertiary winding of the operator’s induction
coil to battery. Accordingly the operator
hears a click in her receiver each time she
taps the sleeve of the jack. In this case, the
operator informs the calling subscriber that
the desired line is busy. The calling sub-
seriber replaces his receiver with. the result
that the established connection is broken.

Assuming, however, that the desired line
is idle when called, there is no ground poten-
tial on the sleeve of the jack, but rather a
battery potential on the sleeve, and accord-
ingly, the operator does not hear any clicks in

5

her receiver. The operator then inserts the
plug P2 into the jack of the called line and
rings the called party in a well known man-
ner by the operation of key X38. Responsive
to the insertion of the plug P2 into the jack
of the called line ground is connected to the
sleeve of the jack, and where key K3 is op-
erated relay 25 is energized as follows: from
ground by way of sleeve of the jack of the
called line, springs of the key X3, and wind-
ing of the relay 25 to battery. Relay 25
energizes over the above traced cireuit and at
armature 59 closes a locking circuit for itself;
and at armature 58 and its working contact
connects the supervisory relay 24 in series
with the talking strands of the cord circuit,
preparatory to furnishing talking battery
to the called station. Relay 25 also opens
the above mentioned busy test circuit at arma-
ture 58 and its resting contact.

When the called subsecriber at the branch
exchange removes his receiver, a bridge is
placed across the conductors of the line in-
ciuding the receiver, transmitter, and calling
device of the called subscriber. Supervisory
relay 24 which is connected in series in the up-
per talking conductor of the cord circuit is
consequently connected in multiple with the
bridge across the trunk circuit which in-
cludes the relay 22. As a result of the direct
current bridge being placed across the line
the supervisory relay 24 energizes in series
with the back bridge relay of the connector
switeh in the main exchange. Relay 24, upon
energizing, closes a circuit at armature 57 for
energizing relay 23. Relay 23, upon energiz-
ing, at armature 54 and its resting contact
opens the circnit of relay 22, at armature 56
and its working contact prepares a circuit for
the supervisory lamp L/, and at armature 55
and its working contact closes a locking cir-
cuit for maintaining itself energized over the
sleeve of the conductor of the cord circuit
until the plug P1 is removed from jack J.
Relay 22, upon deenergizing, inserts the re-
sistance 66 1n multiple with the relay 24 to
improve the transmission of the talking cir-
cuit. The relay 24, however, is so wound that
it is maintained energized when the resistance
66 is in shunt of said relay. At armature 53,
relay 22, opens the circuit for the supervisory
lamp L/ thereby extinguishing said lamp to
notify the operator that the called man has
answered. The calling and called subscribers
mav now converse with each other as desired.

When the conversation is completed, the
two subscribers replace their receivers.

Tt will be assumed that the calling sub-
seriber in the main- exchange is the first to
replace his receiver. The line relay of the
connector switch in the main exchange de-
energizes and prepares the circuit for releas-
ing the connection. The connector however,
does not release because the back bridge relay
is maintained energized by the called sub-
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scriber. “The switches used by the calling sub-
scriber in the maln exc hangﬂ with the excep-
tlon of the connector switch, release in the
ell known manner. The connector switch
however, mam*ams ground on the release
trunk conductor 70,to  maintain the switching
relay 19 of the lineswitch LS in operated po-
sition until the called subscriber hangs up.

When the called subscriber at the branch
exchange replaces his receiver the back
bridge relay of the connector deenergizes
whereby the connector is released in the usual
manner. Relay 24 of the cord circuit CC is
also deenergized by the replacement of the
receiver of the called party. Rehy 24, upon
deenergizing, closes a circuit for horhtmo the

UpPervisory Lymp L/ as follows: from Ground
by way of armature 57 and its restmrr con-
tact, armature 56 and its wor kmg con-
tact, the supervisory lamp L/ and battery.
The lighting of the supervisory lamp L’ in-
dicates to the operator that the called sub-
scriber has hun’) up and that the plugs P1
and P2 may be removed from their respective
jacks.

The hanging up of the receiver by the
called party also causes the deenergization
of relay 15 of the trunk circuit TC. The
relay 15, upon deenermznw, opens the cir-
cuit of the slow to release relay 16 which
falls back and re‘novns ground from the re-
lease conductor 4, whereupon relay 11 is
deenergized in -the same manner as previ- r
ously explained:  The trunk circuit is now
returned to normal position and it will be
noted -that calls can be completed over the

runk lne even though the cord circuit CC
h as not been removed “from the jack J.

The operator in response to the lighting
of the superwsmy hmp I’ removes the pluds
P1 and P2 from the jacks of the trunk cizr-
cuit and called line respectlvely Responsive
to the removal of the plug P1 from the jack J,
the relay 23 deenergizes thereby opening the
cireuit to the supervisory lamp at armature
56. Relay 25 d%nermzes responsive to the
removal of the plug P2 from the jack of the
called line.

'The cperator at the branch exchange with
the aid of the cord circuit CC and the caﬂmo
device D is able to set up a call to the main
automatic exchange by inserting the plug P’
into ‘the jack J after which she dials the
numl‘ev of the desired subscriber of the main
exchange.

it TC and the 11ne switch TS are the same
as previgusly described for completing a con-
nection from a private branch exchange sub-
seriber to a called main exchange subscrlber
In such a call however, the relay 22 is con-
nected in bridge of the Lrunk circuit instead
of the calling subscriber’s line. The various
operations-in the cord circuit are also the
same as previously explained.

From the foregoing description; it.can be

The operation of the trunk cir-
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readily seen that I have provided a novel
and improved trunk circuit \Vlhch makes
both -ends of the trunk line busy t the time
it is seized from either end and Wluch elimi-
nates the-.commonly used, normally energized
polarized relay which heretofore has been
bridged across the trunk circuit. In addi-
tion I have provided novel circuit for con-
necting and holding ground on the negative
line of the trunk line until the Hneswitch LS
seizes an idle selector Whereupon szud ground
1s removed. No au\ﬂmry Telays are reqmrefl
at the main exchange and no circnit changes
with the exception that the pasitive line con-
ductor is left open at the lineswitch.

" What is claimed is:

1. In a telephone system, a main exchange
anda branch exchange, a two conducter trunk
conunecting the main with the branch ex-
change, said trunk terminating in mmtlple
switch banks at the branch exchange and in
a non-numerical hunting switch at “the main
exchange, means for seizing said trunk at
gaid u\\”t(zh banks, means in said trunk re-
sponsive to sa1d seizure for connecting ground
to only one of the conductors of sard trunk,
and means in ,aflld switch controlled respon-
sive to said ground connection for causing

said switch to hunt for an idle trunk.

2. In a telephone system, a main auto-
matic ch‘mfm and a private automatic
branch exchanoe a trunk line connecting the

main with the branch ex :change, said trunk
hne terminating in switch banks at the branch
exchange and telmnntln“ in a switch at the
main exchanoe means for seizing said trunk
at seid switch bﬂnks, means in said utnk op-
erative responsive to said seizure for con-
necting ground to only one of the conductors
of said trunk to close a circuit to cause said
switch to hunt for and seize an idle trunk in
the main exchange, and means in said trunk
operative responsive to the seizure of an idle
trunk for removing the ground from said
conductor and. for connewtmrf the two con-
ductors of the calling line to the two con-
ductors of the selected trunk.

3. In atelephone system, a main exchange
and a'branch exchange, a two conductor trunk
connecting the main with the
change, said trunk terminating in multipl iple
switch banks at the branch exchanoe and in
an autom wic switch at the main exch ange,
means for seizing said trunk at said switch
banks, means in said trunk operative respon-
sive to said seizure for CG’mectmﬂ nﬂoa‘tw
battery to one of the CODUMCLOI‘S of said trunk

'and for connecting ground to the other talk-

ing conductor of said tr unk, and means 1
sponsive to the connection of ground to said
other conductor for causing said switch to
hunt and seize an idle trunk in the main éx-
change.

4. In a tele ephone system, a main exchmoe

and a branch exchange, a two conductor trunk

ranch ex-.
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e main with the branch ex-
change, said trunk terminating in multiple
switch baniss at the branch exchange and in
an automatic switch at the main exchange,
means controlled from a calling line for seiz-
ing said trunk at said switch banks, means in
said trunk operative responsive o said seizure
for connecting negative battery to one of the
conductors of said trunk and for connecting
ground to the other conductor of said trunk,
means responsive to the connection of ground
to said other condusrtor for causing said
switch to hunt and seizo an idle trunk in the
main exchange, and means in said trunk oper-
ated responsive to the such last seizure by
current flow from said negative battery con-
nection fer removing the negative battery
and the ground from the conductors of said
trunk and for connecting the line of the call-
ing subscriber with the conductors of said
trunk.

5. In a telephone systemn, a two way trunk
line, an electromagnatic relay at one end of
said trunk line having & winding normally
bridged across the talking conductors of said
trunk line, means effective when the trunk

connecting

line is taken into use at the other end for con-

necting a source of current in bridge of said
trunk line to energize said relay, a test fer-
minal for said trunk line, and contacts on said
relay for connecting ground fo said test ter-
minal to make said trunk line test busy.

6. In a telephone system, a two way trunk
line connecting a main automatic exchange
with an automatic branch exchange, a high
resistance relay normally bridged across the
talking conductors of sald trunk, means in
said main exchange for seizing said trunk
and for making said trunk busy at the main
exchange end, means for energizing said re-
lay responsive to said seizure;, a test ter-
minal for said trunk, contacts on said relay
operated for connecting ground to said ter-
minal to make said trunk test busy at the
branch exchange end, an operator’s position
meluding a cord cireuit, means operative
pensive to the connection of said cord cir-
cuit with said trunk for deenergizing said re-
laz, and means for maintaining said trunk
busy at the branch exchange end. :

7. In a telephone system, a two way trunk
line connecting a main automatic exchange
with an automatic branch exchange, a high
resistance relay normally bridged across the
talking conductors of said trunk, means in
said main exchange for seizing said trunk
and for making said trunk busy at the main
exchange end, means for energizing said re-
Iay responsive to said seizure, a test terminal
for said trunk, contacts on said relay operated
for connecting ground to said terminal to
make said trunk test busy at the branch ex-
change end; an operator’s position including
a cord circuit, means operative responsive to
the connection of said cord circuit with said

<o
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trunk for deenergizing said relay, and means
for removing the busy condition from said
trunk even though said cord circuit remains
connected with said trunk.

8. In a telephone system, a trunk line ter-
minating in one end i switch banks and in
the other end in a manual jack at an oper-
ator’s position, means for seizing said trunk
line at said switch banks and for automati-
cally applying ringing current thereto, means
in said trunk line at the other end operated
responsive to the application of said ring-
ing current for signalling the operator at
said position and for preparing a bridge cir-
cuit across the conductors of said trunk line,
means in said trunk line operated responsive
to the operator plugging into said jack for
completing said bridge circuit to cut off the
application of said ringing current, and
means responsive to the operation of said
last means for causing said last means to op-
erate again and open said bridge circait.

9. In a telephone system, a trunk line
terminating in one end in switch banks and in
the other end in a manual jack at an oper-
ator’s position, means for seizing said trunk
line at said switch banks and for automati-
cally applying ringing current thereto, a re-
lay in said trunk line at the other end ener-
gized responsive to the application of said
ringing current for signalling the operator at
said position and for preparing a bridge cir-
cuit across the conductors of said trunk line,
a second. relay in said trunk line energized
responsive to the operator plugging into said
jack for completing said bridge circuit to
cut off said ringing current, and a third relay
in said trunk line energized responsive to the
energization of said second relay for opening
the energizing circuit of said second relay to
cause sald second relay to deenergize and
cpen said bridge circuit.

10. In a telephone system, a trunk line ter-
minating in one end in switch banks and in
the other end in a manual jack at an oper-
ator’s position, means for seizing sald trunk
line at said switch banks and for automatical-
ly applying ringing current thereto, a relay
in said trunk line at the other end energized
responsive to the application of said ringing
current for signalling the operator at said
position and for preparing a bridge circuit
across the conductors of said trunk line, and
means comprising a plurality of relays in
said trunk line operated responsive to the
operator plugging ‘into said jack for cnly
momentarily completing said bridge cirvcult
to cut off said ringing current.

11. In a telephone system, a main exchange
and a branch exchange, a two-way two con-
ductor trunk connecting the main with the
branch exchange, said trunk line terminat-
ing in multiple switch banks and a manual
jack at the branch exchange and in a non-
numerical hunting switch and connector
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bank contacts at the main exchange, means
for seizing said trunk line by way of said
manual jack, said switch banks, or said con-
nector bank contacts to extend a connection
over said trunk line, means in said trunk line
responsive to the seizure of said trunk line by
way of said switch banks or said manual jack
for connecting ground to only one of the con-
ductors of said trunk line, and means in said
switch responsive to said ground connection
for causing said switch to hunt for an idle
trunk in the main exchange. .

12. In a telephone system, a trunk line
having two normally disconnected sections
and terminating in one end in switch banks
and in the other end in an automatic switch, a
relay bridged across one of said sections op-
erated responsive to the seizure of said trunk
line by way of said switch banks, means con-
trolled by said relay for causing the oper-
ation of said switch to extend a connection.
a second relay in said trunk lins energized
over a circuit mecluding only one conductor of
said trunk line when said switch has com-
pleted its operation, means controlled by said
second relay for connecting to two sections of
the trunk line together, and a third relay in
series with another conductor of said trunk
line for maintaining the connection.

18. In a telephone system, a two conductor
trunk line having two normally disconnected
sections and terminating in one end in switch
banks and in the other end in an autematic
non-numerical hunting switch, 2 relay in said
trunk line normally bridged across one of
said sections and energized responsive to the
seizure of said trunk line by way of said
switch banks, means controlled by said relay
for connecting ground to only one conductor
of said trunk line to cause the operation of
said switch to extend a -connection, a second
relay in said trunk lirie energized over a cir-
cuit controlled by said first relay and includ-
ing ‘the other conductor of said trunk line
after said switch has completed its operation,
and means controlled by-said second relay
for connecting the two sections together and
for deenergizing said first relay.

14. In a telephone system, a two conductor
trunk line having two normally disconnected
sections and terminating in one end in switch
banks and in the other end in an automatic
non-numerical hunting switch, a relay in said
trunk line normally brideed across one of
said sections and energized responsive to the

“seizure of said trunk line by way of said
switch banks, means controlled by said relay

for connecting ground to only one conductor
of said trunk line to cause the operation of
sald switch to extend a connection, a second
relay in said trunk line energized over a cir-
cuit controlled by said first relay and in-
cluding the other conductor of said trunk line
after said switch has completed its operation,
means confrolled by said second relay for
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connecting the two sections together and fo
deenergizing said first relay, means respon-
sive to the deenergization of said first reiay
for deenergizing said second relay, and a
third relay in said trunk line in series with
said one conductor for maintaining the con-
nection. :

15. Ina telephone system, a two way trunk,
automatic switches having access to said
trunk at both ends, a busy test circuit at
one end of the trunk for marking the same
busy to the switches at that end, a relay hav-
ing contacts in said test circuit for connecting
a potential thereto, a circuit for said relay
including only one conductor of the trunk,
and means for closing said last circuit re-
sponsive to the seizure of the trunk by a

switch at the other end of the trunk.

In witness whereof, T hereunto subscribe
my name this Tth day of September, A. D.,
1926.

CLARENCE E. LOMAX.
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