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Kim New York, N. Y., assignors to Bell Tele-
phone Laborateries, Incorporated, New York,
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9 Claims.  (C1. 199—27)

This invention relates $o telephone systems
and more particularly to systems in which idle
units of equipment are automatically selected for
use in telephone connections.

In automatic switching telephone systems us-
ing line switching equipment and particularly
those systems which automatically select an idle
trunk from a group of ‘trunks, no record is made
or signal given to indicate the number or loca-
tion of the trunks selected for telephone con-
nections. Under circumstances, when for exam-
ple, a faulty trunk circuit is encountered during
the completion of a telephone connection the
equipment involved in the connection may be
held awaiting an alarm and the tracing of the
fault by a test and repair man. 'This some-
times delays the completion of a telephoné con-
nection and maintains other equipment in an

operated condition beside the unit of equipment
20 marker, overflow circuits and testing and trunk

having a fault therein. If an automatically se-
lected trunk circuit having a fault is discon~
nected before a record is made of its number or
location it is thereafter difficult fo locate and
could be again selected for a telephone connec-
tion. . )
According to the present invention, a device is
included in automatically ~selectable citcuits
which may be operated by an observing telephone

operator to immediately remove a faulfy circuit : ‘
80 office. ‘When used as an Ineoming trunk circuit

from service and actuate a signal individual to
the faulty circuit so that its Tocation is given.
The associated equipment may be reledased or a
circuit of the same character may immediately
be selected for replacing the faulty circuit in the
telephone connection. The procedure in com-
pleting the telephone connection after the faulty
circuit is removed from service may vary to some
extent depending upon the character of the cir-
cuit having the faulf therein but in any case
the faulty circuit may be immediately discon-
nected from other equipment and connected with
a testing device so that it cannot be again se-
lected until the fault has been corrected.

A feature of the present invention is therefore
an arrangement for increasing the efficiency of
an automatic switching telephone system by di-
verting faulty circuits from a telephone connec-
tion for which they were automatically selected
to a display and test board. i

Another and related feature is a system in
which trunk circuits having a fault therein may
be made non-selectable and removed from service
by means available fo one operator net cognizant
of the number or location of the frunk circuit,

circuit conductors to another operator’s position
and causing the operation of a device in the latter
operator’s position for indicating the particular
trunk having 3 fault therein.

+5 ' "These'and other features will be discussed more

‘fully in the following description.

~To illustrate the features of the invention,
reference may be had to the accompanying draw-
ings in which:

19 ~Figs. 1 to 4, inclusive, when arranged as indi-

cated In PFig: 5 show the operating advantages
of equipment arranged according to this inven-
tion; . . ) :
_Figs, 1 and 2 iflustrate o distant office, an inter-

15 toll trunk circuit and automatic switches for in-

‘terconnecting this trunk circuit to other trunk
cireuits; o

- Fig. 8. shows another intertoll trunk circuit, a
idistant office, a trunk assignment -connector, a

‘display switchboard equipment individual to the
intertoll trunk circuit;

Pig. 4 iltustrates a cordless operator’s position
circuit, a link circuit and testing and display

28 switchiboard equipment individusl to the intertoll

trunk, Figs. 1 and 2.

" The trunk circuit, Figs. 1 and 2, may be used
as an incoming trunk circuit from the distant
office K80 or as an outgoing trunk circuit to this

it is'actuated by calling equipment in the distant
office 100 for selecting a cordless operator’s posi-
tion having an operator for setting up a connec-
tion to” another call station as hereinafter de-

-85 scribed. When used as an-outgoing trunk circuit

it is automatically selected by a marker 321 over
fest lead 240 and associated with a calling trunk
eircuit through the actuation of switch 285 by this
marker. “This trunk ecircuit is energized for an

40 incoming call by ringing current from office 109

transmitted over trunk conductors 145 and 145
through frunk line equipment 147 to the trunk
cirenit. relay 103. Ringing current may be ap-
plied .automatically or manually depending upon
the equipment in the distant office- 100 and is
transmitted as a calling signal to actuate the
trunk circuit equipment. The energization of re-
lay 103 releases relay 104 which, as may be hoted,
is normally energized from battery through its

50 winding to ground on the contact of relay 103.

The release of relay 104 establishes g circuit for
operating the incoming trunk refay 2082 over a
circuit from battery through the winding ‘of relay
. 202, contact 2 of relay 04, contact T of relay

said means causing the connection of the trunk 55 111, contact 6 of relay 203 to ground. Relay 202
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in operatmg establishes a locking circuit for itsell
through its contact 3, contact 1 of relay 111, con-
tact 6 of relay 203 to ground. When ringing cur-
rent is disengaged from the trunk conductors i45
and 145 relay 183 releases, which reenergizes re-
lay 184. A circuit is thus established for relay 113
from battery through its winding, contact 5 of re-
lay [12, contact 2 of relay 104, contact 3 of relay
202, contact T of relay 17, contact & of relay
203 to ground. Relay 113 is locked through con-
tact 4 of relay 261, contact 5 of relay 113 through
its operating ground on contact 6 of relay 203

Cordless operator’s posztzon

The operation of relay (13 estabhshes a start
circuit for a link 409 which associates the in-

coming trunk and the operator at office 100 with™ -

an idle cordless operator’s position shown in Fig,
4. This link start circuit may be traced from
ground on contact i of relay 1{4 through con-
tact 2 of relay (13, contact | of relay 112, lead
130, winding of start relay. 401 to. battery.. The
link circuit is shown diagrammatically-and ref-
erence is made to the patent application of King
et al, Serial No. 295,010, filed- September 15,
1939, 1ssued as Patent 2,236,246, Match 25, 1941,
or the patent application to Busch et al., Serial
No. 295,012, filed September 15, 1939, for com-
plete disclosures of this link structure. There
are ordinarily a plurality of tool operators’ posi-
tions, such as 418, with the plurahty of chan-
nels entering each position to which incoming
trunks may be connected when actuated by an
incoming call. . The structure of link 400 is such
that the channels of a plurality of p051t10ns are
tested to quickly find an idle channel in a posi-
tion occupied by an operator. When . an idle
channel has been selected, a relay, such as relay
444, is energized to engage this channel for the
particular incoming call which has energized a
trunk circuit. This position equlpment and cir-
cuit may be the same as shown in the afore-
menticned Patent 2,236,246 to. King et al., or the
patent application to J. B. McKim- Serial No.

312,468, filed January 5, 1940. Only sufficient

of the position circuit is shown to properly illus-
trate the invention. Relay 444~ hghts ‘the
position signal lamp 445 and establishes a cir-
cuit for relay (12 to signal the incoming frunk
equipment, Figs. 1 and 2, that a cordless posi-
tion channel has been selected and is ready 1o
receive the incoming call. - The latter circuit may
be traced from ground through contact 3 of
relay 444, link 400, lead 144, contact 2 of relay
111, contact 3 of relay (12, winding of relay 12
to battely, causing the operation of relay 112,
The latter relay in operating establishes a lock-
ing circuit for itself through its winding and
contact 3, contact 4 of relay 113, contact -2 of
relay 184, contact 3 of relay 202, contact T of
relay 117, contact 6 of relay 203 to ground. The
operation of relay {{2 removes the link start
ground from lead {30 which extended through
its contact | and causes the release of the link
control apparatus, with the exception. of link
switches through which the incoming trunk is
connected to the position apparatus. Switch
hold magnets, such as 492, are operated by a link
control circuit for closing contacts shown. as
dotted lines. The.operation of the previously de-
'scribed relay 444, in addition to:operating relay
112, also establishes an energizing ecircuit for
relay 413 which connects ground.to keys 312 and
41{ and the link switch hold magnet 402 and also
completes a signaling circuit for indicating the

10
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type of call coming into the position. Only one
marginal relay 442 has been shown to diagram-
matically illustrate this signal arrangement
which is fully disclosed in the patent application
Serial No. 312,468 to J. B. McKim, filed January
5, 1940. The operation of relays 413 and 112
establishes a signaling path from battery through
resistance {10, contact 2 of relay 112, contact |
of relay 413, winding of marginal relays repre-
sented by relay 442 to ground. The circuit just

“traced is for a new call incoming from a distant

. .operator which would light a lamp such as 443.
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Other signaling circuits for lighting other lamps

‘include either incoming trunk circuit resistances

221 -or 222 in multiple with resistance ({0 for
establishing a different margin for the position
signaling apparatus, as explained in the afore-

- mentioned patent application to McKim. The

operator in position 410 now challenges the call-
ing operator at the distant office 189 and receives
the call designation. or code of the wanted office
or :party. The operator in position 418 accord-
ingly manipulates the key-set 448 which operates
the registering apparatus of the position sender
441, causes the selection of :a marker, such as

821 and the operation of. registers and trunk

routing equipment in the selected marker. . The
operation of this key-set,-sender and marker is
fully disclosed in the Patent 2,236,246 to King
et al. and it is thus deemed unnecessary to.en-
cumber this disclosure with a detailed descrlptlon
of -these units of equipment.

Outgoing trunk

Regnsters in the marker 321 are set-accor dlng
to code digits representing a particular outgoing
trunk group extending to the wanted office and
a route relay is accordingly operated which.con-
trols the test of the. trunks.in this group.. At
this time & ground is supplied by the marker for
operating the incoming trunk switch select mag-

net 2718, The marker is equipped with a group

of testing relays 322 equivalent to the maximum
number of trunks in a group to be tested, which
applies a test to the trunk circuits of a group.
The trunk circuits of a group have test leads con-
nected to. the contacts of assignment connector
trunk group multicontact relays such as diagram-

matically. shown at 326 and the test is made at

this point by the marker. When an idle trunk is
found in the desired group a ground is placed on
the test lead of .this trunk circuit by the marker
321 to prevent other markers from seizing the
trunk. .This ground applied to the trunk circuit,
Fig. 3, energizes trunk relay 305 as traced.from
‘the marker through a contact on group relay. 328,
over lead 370, contact 4 of relay 316, contact 2 of
relay 312, winding of relay 305 to battery. The
marker also operates select magnet 300 and
makes a test of junctor channels extending be-
tween the calling incoming trunk switch 282 and
the selected.outgoing trunk switch 302 to.find a
channel which may be used for connecting. these
two trunks together as fully described in the
aforementioned patent to King et al. As soon
as this channel has been found, the switching ap-
paratus is operated which includes the hold
maghets, such as 301 and 215 and hold magnets
of intermediate switches . a,ssomated Wlth the
selected junctor channel which closes the cr 0S5~
points.of the cross-bar switches and connects the
conductors of the incoming trunk, F1gs 1 and 2,
to the outgoing trunk, Fig. 3, The hold magnets
for maintaining the switch contacts in p051t10n

‘originally energized by the marker have a second
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circuit extending through the switch contacts
frem the incoming trunk circuit and an auxiliary
eircuit from the cordless position circuit, Fig. 4.
This second circuit may be traced from.ground
on contact 4.of the calling trunk ecireuit relay
2082, contact 9 of splitting relay 281, conductor
279, contact 8 of switch 282, windings of all hold
magnets to battery. This circuit also extends
through .contact 3 of switch 382, winding of out-
going trunk relay 385 to battery. An auxiliary
cireuit -for- the' hold magnets is used whenever
the operator in the toll position &1 wishes to
operate the splitting relay 201, This circuit may
be traced from ground on key 414 or key 486 to
eonducter 142, conductor 279, thence to the hold
magnets ‘and winding of relay 385. Key 414 or
key 468, when operated, establishes circuits for
operating relay 281 and at the same time placing
ground on the hold magnets and relay 385.

The apparatus of-the outgoing trunk, Fig. 3, is

further energized to - associate ringing current
with the equipment of the distant office 388 and
to- establish a connection between that distant
efiice and the office 188. Relay 335 establishes a
eircuit for relay 31 from ground through the
right winding of relay 811, contact 2 of relay 305,
contact 8 of relay 312, resistance 3t3 to battery.
Relay 311, in operating, establishes a locking cir-
cuit-for itself and connects ground through  its
contact §,-winding of relay 3983 to battery. The
alternating current source 317 is thus associated
with trunk conductors 38 and 319 leading to the
distant office 388. - This ringing current is-associ-
ated with conductors 38 and 349 for a time period
regulated by the slow operating relay 388. The
locking circuit for relay 21{ may be traced from
battery through resistance 3{9, eontact 1 and
left winding of relay 31 to ground on contact 4
of relay 385. An cobvious energizing circuit for
relay 309 is also established through contact 2 of
relay 3141.
period for the association of ringing current with
the equipment of the distant office 308 before it
operates to cause the release of relay 31i. When
relay 389 operates, it associates a ground with the
left winding of relay 31| which places a shunt on
this relay. During this time period, relay 312
has operated providing all circuit connections are
properly established and, therefore, the original
operating circuit for relay 311 is opened and the
latter relay releases. The energizing cireuit for
relay 312 may be traced from battery through its
winding, contact 3 of relay 3985, contact of relay
353, contact 4 of switch 392 and similar contacts
of intermediate switches, contact 4 of switch 282,
thence over lead 148 through the link circuit 400,
left winding and contact 2 of relay 408, contact
of relay 4989 to ground. Relay 312, in operating,
disassociates battery through its contact 2 from
the right winding of relay 311 and establishes a
locking cincuit for itself from ground through its
contact 1, contact 3 of relay 305 through its
winding to battery. - Relay 212 also associates di-
reet ground through its centact 2, contact 4 of
relay 319, lead 379 through the trunk assighment
ccnnector 320 to the marker testing apparatus.
This busy ground replaces a ground as previously
traced which was applied by relay 202 to the hold
magnets and relay 385 and is arranged to main-
tain ground on the apparatus of the trunk as-
signment connector until all of the outgoing trunk
apparatus is later released. The trunk assign-
ment.-connector 329 has trunk block relays there-
in- represented- diagrammatically as rectangles
82§ and 327. HEach block relay has contacts Tor

Relay 309 establishes the correet time.
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3
each trunk of a.group and.consequently, s ground
placed thereon makes any particular trunk busy
to all markers so that this trunk will not be
selected. for a telephone connection. Relay 488
also eperates in the eircuit traced establishing a
locking cireuit for itself through its right winding.
This relay also closes the signal circuit for lamp
445 and establishes an operating circuit for relay
409. Relay 409 opens the original operating cir-
cuit for relays 498 and 312 leaving the lamp cir-
cuit free to funetion with trunk signaling circuits.
The locking ground for the outgoing trunk relay
312 now extends through the contact of relay 303,
eentact 4 of the switches, thence over lead 148
through the link 400, contact | of relay 488, re-
sistance 466 to battery, which shunts lamp 445 to
extinguish this lamp. This indicates to the cord-
less toll operator that an idle outgoing trunk has
been- selected -for the connection and that the
equipment of the outgoing trunk circuit has sat-
isfactorily operated. :

The marker 821 and the sender &41 may be
released in the manner fully -described in the
Patent 2,236,246 to King et al. Relay %24 has
been shown diagrammatically associated with
other apparatus of the marker for releasing this
marker,

In the trunk eircuit, Figs. 1 and 2, as previ-
ously stated, equipment is included for both in-
coming trunk -and outgoing trunk operations.
When this eircuit is used as an cutgoing trunk,
relay 282 -operates in the manner described f01
outgoing trunk relay 2385 and relay 147 operates
in the manner as described for relay 342. When
‘this -circuit is taken for use either as an incom-
ing trunk or an cutgeing trunk, a busy ground
indication is immediately placed on lead 246 ex-
tending to a contact on the trunk block relay 827,
shewn in the trunk assignment circuit 328, so
that this eircuit will-not be selected by another
marker making a test for an outgoing trunk. T
will be remembered that relay 282 is immediately
operated by the initiation of g call from the dis-
tant operator at office 180 when this circuit is
taken for use as an incoming trunk. The oper-
ation of relay 282 places ground on its contact 2
and the busy circuit extends through contact §
of relay [#1, contact 2 of relay 218, conductor
240 to a contact on the trunk block relay 327.
Assuming that this circuit is selected as an out-
going trunk circuit extending to office 188, a
ground is placed on conducter 249 when this
trunk is chosen by the marker. This ground ex-
tends through contact 6 of relay {17, contact 2
of relay 210 over conductor 248 to a contact on
the trunk block relay. This ground also extends
through the winding of relay 283 which operates
relay 203 in the same manner as described for
the operation of relay 385. When relay {47 is
operated in the manner described for relay 212,
ground is associated through its contact &
through contact 2 of relay 219, to conductor 249
and a contact on the trunk block relay 321.
Thus, under all conditions a busy ground is
placed on a conductor as soon as either an in-
coming trunk or an outgoing trunk is chosen for
service so that any markers in the office will not
attempt to select this trunk.

Overflow trunk
Overflow trunk circuits are associated with
each group of trunks in an automatic telephone
exchange of this character which is arranged to

signal the cordless operator when all truunks of
& group are busy. The overflow circuit diagram-
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matically shown in Fig. 3 represents an. over-
flow trunk of the character fully disclosed in the
Patent 2,236,246 to King et .al.. The overflow
trunks 330 illustrate relay 331 associated with
one group of trunks and relay 332 associated with
another group of trunks. The individual trunks
of the groups have leads, such as 242 and 372 ex-
tending to these relays. One circuif, as shown,
extends from battery through one winding of re-
lay 331 over lead 242; contact | of relay 203, con-
tact { of relay 282 to ground on relay 210,  Cir-
cuits of this character maintain relay 331 operat-
ed until all of the trunks in the group are busy.
Relay 331 releases when these ground circuits of
all trunks in a group have been removed.  When
all the outgoing trunks- in a group are found
busy by a marker, the calling incoming trunk
is routed to an overflow trunk associated with
this group of outgeing trunks and apparatus. is
associated with the calling incoming trunk giv-
ing typical interrupted ground circuit. The in-
terrupted ground ecircuit of the overflow inter-
rupter is connected through contact 4 of switch
282 to lead 148 for flashing lamp 445 in the cord-
less position circuit. If a trunk becomes idle
during this period of flash, relay 33! is again
energized which changes the interruptions to a
different period, thus changing the period of flash
of lamp 445 to indicate to the cordless operator
that an idle trunk is available in this group. It
should be noted that the operating circuit for
relay 33! extends through contact | of relay 283
which is energized when this eircuit is selected
as an outgoing trunk circuit and also through
relay 282 which is energized when this circuit
is used as an incoming trunk circuit. In each
case the circuit is indicated as busy as herein-
before described and, therefore, in either case
the circuit to the overflow relay is opened. Re-
lay 332 is associated with the trunk group hav-
ing the outgoing trunk, Fig. 3, therein. This
circuit extends from battery to the left winding
of relay 232, over conductor 372, contact | of re-
lay 385 to ground on contact | of relay 3t6.
When the outgoing trunk is taken for use, relay
365 ig operated and thus the circuit for relay 332
is opened. The multiple straps 338 and 339 in-
dicate leads to the other trunks of each group.
Teads 336 and 235, as well as 336 and 331, indi-
cate the circuit for actuating the overflow in-
terrupter.
Faulty circuits

The cordless operator in position 41§ is pro-
vided with means of supervising such telephone
connections - either through visual signaling
means or by aural signaling means by monitoring
or listening during conversation with the calling
party. The operator may mcnitor on a telephone
connection by operating key 438 to energize relay
298 which connecis receiver 435 with the talk-
ing conductors by induction through high im-
pedance coil 423. It is obvious that, when
trouble cccurs in equipment associated with a
trunk circuit or in a trunk circuit, & telephone
connection cannct be properly completed. . Some
troubles may develop unsatisfactory fransmis-
sion, of which the operator is immediately aware
when conversing with the calling party or moni-
toring upon a completed connection. Other
faults may occur, such for example as a singing
repeater or a faulty contact in an associated
simplex or signaling circuit. Under any of the
foregoing conditions, a connection must be im-
mediately broken down and a new connection
established in order to obtain satisfactory trans-

10

15

20

25

30

35

40

45

50

55

60

65

70

75

2,258,980

mission between stations or a satisfactory con-
pection. A trunk circuit having a faulty condi-
tion may be immediately removed from service
so that it is not again selected by the marker
for- completing telephone connections and a dif-
ferent trunk circuit selected for the connection.
To bring about this result, apparatus is included
in each trunk. circuit which is under the control
of the cordless operator for immediately remov-
ing the faulty trunk from service and asso-
clating this trunk with a testing switchboard.

Faulty incoming trunk

Returning now to the initiation of a call by
the calling party or distant operator, such as the
operator at telephone office 109, and the ener-
gization of the incoming trunk equipment and
the equipment of the cordless toll operator’s po-
sition 419, .during the operation required by the
positidn operator, she may find that the incom-
ing frunk, for one of the reasons herein pre-
sented, is not in a serviceable condition. When
this is the trunk shown in Figs. 1 and 2, in use
as an incoming trunk, the operator immediately
advises the- calling operator at station 100 to
extend her call to the office over a different
trunk and energizes key 411 or key 405 to re-
move the trunk circuit from service. Key 411
energizes relay 416. which associates battery
through resistance 4171 with conductor 133.
This establishes an operating circuit for relay
210 which may be traced from ground through
its. left winding, contact T of relay 202, lower
winding of retardation coil 200, conductor 133,
resistance 411 to battery. Relay 210, in oper-
ating, establishes a locking circuit for itself
from ground through its right winding, contact
3, resistance 2508 to battery. This relay is
locked in this manner in order that other oper-
ations in the incoming circuit will not cause its
release until the trunk circuit has been tested
and. again placed in condition for service. The
operation of relay 210 removes ground from
conductor 241 which, as previously described,
extends to conductor 242 and the overflow cir-
cuit. - Contact 2. connects ground to the trunk
block relay 327 in order that all markers will
find this trunk busy, which prevents the use of
this trunk circuit until it is placed in service-
able- condition. Contact 4 of relay 210 asso-
ciates battery with conductor 456, filament of
test board lamp 453 to ground. This circuit
also extends through the contact of key 461,
filament of lamp 462 to ground. This llumi-
nates a lamp in the test board 450 and in the
traffic display ‘board £83, each switchboard hav-
ing an atiendant to maintain the equipment of
the telephone office in a serviceable condition,
Contact 5 of relay 2i0 connects ground from the
test board jack 45i to the winding of relay 104
so that this relay cannot be released by a call-
ing distant office.. The operator in the cordless
position 419 may then energize key 415 if the
connection has proceeded to the point of oper-
ating switches 282 to 302, This circuit extends
a ground over conductor 132 through contact 4
of relay 142, winding of the splitting relay 201
to battery, operating relay 201. It will be re-
membered that the hold magnets 215 and 301
of switches 282 and 382 were maintained oper-
ated from ground extending through contact 4
of relay 202, contact 8 of the splitting relay 201,
contact 3 of switch 282 to battery through hold
magnet 275 and to battery through hold mag-
net 301 This ground also extends through con-
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tact 3 of switch 302 for maintaining the out-
going trunk relay 385 coperated. The energiza-
tion of relay 281, therefore, releases the switch
hold magnets and the outgoing trunk relay 385,
and disconnects the incoming trunk from the
switching connection. Key 485 may be used to
simultaneously operate relay 249 and relesse the
switches 282 to 382. ‘The operator may now
actuate the position release key 455 which re-
leases relays 444 and 4i3 and the hold magnets
of the link switches 488 which disconnects the
incoming trunk from the cordiess posxtlon equlp-
ment.

A test circuit 389 is associated with the in-
coming trunk by the testing switchboard oper-
ator which associates testing equipment through
the jack springs of jacks 45f and 452 with the
trunk circuit. ‘This removes the ground through
the tip spring of jack 451 to place the trunk at
the disposal of a test man in office 188 whose
services may be required fo complete the test of
this trunk. The tip and ring springs of jack 452
are connected to the tip and ring conductors of
the trunk. Other leads from the circuit, such
as 454, 455, 456 and 457, associate the equipment
of test board 368 with the apparatus of the trunk
in order that various tests of tHe trunk may be
made directly from. the testing switchboard.

This testing circuit is diagrammatically shown
in Fig. 3 and only the circuit and apparatus con-
cerned with this invention is disclosed. This
comprises key 366 for releasing relay 249 when
the incoming- trunk has been again placed - in
serviceable condition and key 3863 for operating
relay 218, if required. Key 386 associates ground
through the sleeve of plug %82 which is inserted
in jack £%2 extending to. lead 457 through: the
right winding of relay 2{0 and its contact §, re-
sistance 256 to battery. This places a shunt
around the right winding 210 and causes the re-
lease of this relay and places the ‘incoming trunk
in service. Key 353 is shown in the test c1rcu1t
fﬁr enabling the test board operator to operate

relay 240, if necessary. ' This eircuit extends
from battery - through resistance 384, key 353,
sleeve of plug 362, thence through the sleeve of
jack 882, conductor 457, right winding of relay
218 to ground. Relay 21§ locks in the manner
previously described and remains operated until
key 365 is actuated to cause its release.

Faulty outgoing trunk

Assuming again that a connection has been
established and that the incoming trunk, Figs.
1 and 2, has been. connected to the outgoing
trunk, Fig. 3, through switches 282 dnd 392 and
that, due toa fault in the ocutgoing trunk, Fig.
3, the telephone connection is not properly com-

pleted. The cordless operator may be aware of

this fault through her signaling apparatus or she
may be aware of a fault by monitoring after
the connection has been completed. Under this
condition, relay 316 is energized immediately by
the cordless operator to remove the outgoing
trunk circuit from service. The cordless operator
may actuate key 412 which operates relay 419
for associating battery with conductor 140. The
operator in this instance also energizes key 414
for operating the splitting relay 281. The cir-
cuit for energizing the splitting relay 291 may
be traced from battery through its lower wind-
ing, contact 4 of relay (12, conductor 122 to
ground on contact 2 of key 4{4. In this in-
stance, & ground is also associated with conduc-
tor 132 through contact | of key 414 for hold-

10

15

20

5

ing the switches and the outgoing trunk ener-
gized. ‘This circnit may be traced from ground
through contact | of key 444, link 468, conductor
142, contact 3 of switch 282 to battery through
the switch hold magnet 275 and to battery
through the switch hold magnet 30f, contact 3
of switch 392, winding of relay 305 to battery.
The energizing circuit for lock-out relay 318
may be traced: from battery through resistance
420, conductor 149, contact 2 of relay 20!, con-
tact 2 .0f switch 282, contact 2 of switch 302,
lower winding of retardation coil 328, right wind-
ing of relay 345 to ground. Relay &8 locks
througl its left winding and contact 2, resistance
549 to battery. The operation: of relay 316 dis-
connects ground from the overflow circuit at its
contact 4. ‘This overflow cireuit extends through
contact | of relay 385, conductor 372, left wind-
ing of overflow relay: 322 to battery. Contact 2
of relay 316 associates battery with the filament

~ of lamp 342 to ground and through key 354, fila-
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ment of lamp 852 to ground, illtnninating the
lamp in the testing switchboard 349 and a lamp
in the traffic: display board 358.. Contact § of
relay 315 removes the ouitgoing trunk from service
and renders. it - non-selectable by opening the
operating circuit for relay 385 and extending
ground. ¢ver conductor 8%8 to the trunk block
relay 226 o prevent the markers of the telephone
office from selecting this trunk for service con-
nections,

The procedure focllowed by a cordless operator
when & faulty outgoing trunk has keen discovered
may be to operate key 414 to energize the split-
tl"lg relay and hold the connecting switches,

perate key 412 to energize the self-locking lock-
ouu relay 81§, release keys 414 and 442 and oper-
ate key 415 to release the switches 382 to 382,
by opening the hold magnét circuit. This opera~
tor then l‘rmedlately esels the Position sender
481 and thé marker 32f in the same manner
as hefore to cause the selechion o{ another trunk
circuit in the same trunk group. “Sitice the faulty
trunk has been made non—selecsable to marknrs
there is no danger that this trunk wxﬂ again be
selected. There is therefme very littie delay in
completing the telephone ¢oi necuon hetween. the
calling station and’ the Waﬁted station when a
faulty trunk is encounkred ‘In seme instances,
key:- 485 may be used in place of keys 414, &{2
and &{5 for removing & trunk from service and
disconnecting the switches therefrom. Contact
[ of key 486 operates the sphttmfr ‘relay 281,
Contact 2 connects ground through the contact
of relay 4671 to conductor 142 for mamtammg-
the switch hold magnets energlzed Contact 3
establishes an energizing eircuif for relay 449 to
operate the seli-locking lock-out relay 215 ags
described. = Contact- & estabhshes an energizing
circuit for the slow operating relay 4§87 which
allows sufﬁcient time for the operation of the
lock-out rela,y 315 before it opens its contact.
The opening of the contact on relay 457 removes
the ground’ supply for the switch hold magnets

- causing the release of the switches per*mttmg the

operater to proceed with t‘aa setting of the
marker for the selectienn of another outgoing
trunk for’ completmg the 1',elcphena connection
for the calling station.

Tésts of the outgoing trunk by 2 test and main-
tenance man may be made by associating the test-
ing circuit 3%¢ through plugs 351 and 262 with
jacks 341 and 342. After the outgcmfr brunk
circuit has been placed in a5 erviceable condition,’
key 366 is energized for connecting ground
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through plug 362 and jack 242 and the left wind-
ing of relay 23i6. This shunts the current from
the left winding of relay 316 and causes its re-
lease which places the outgoing trunk circuit in
service for selection by the markers of the tele-
phone ofice.

When the trunk circuit, Figs. 1 and 2, is
selected as an outgoing trunk circuit, the lock-
out relay 218 may be operated in the manner de-
seribed for the operation of relay 316. In this
instance, it is apparent that an incoming trunk
cireuit will be associated with the trunk circuit,
Figs. 1 and 2, through switches, such as 282 and
302, and only the apparatus of the trunk circuit,
Tigs. 1 and 2, operated which is used for an out-
going trunk connection. When the trunk circuit,
Figs. 1 and 2, is associated with the testing
switehboard, all of its equipment and circuits
may be tested regardless of whether it was in
use as an outgoing trunk circuit or an incoming
trunk circuit.

What is claimed is:

1. In an automatic switching telephone system,
trunk circuits for incoming calls from call sta-
tions and outgoing calls to call stations, cpera-
tors’ positions, means in a trunk circuit respon-
sive to an incoming call for controlling the selec-
tion of an idle operator’s position and for actu-
ating equipment in said position, signaling means
in said operator’s position for indicating faulty
operation of the equipment in an associated trunk
circuit, lock-out means. individual to each frunk
circuit for removing said trunk circuit from serv-
ice and rendering it non-selectable, and means
in said operator’s position for operating the lock-
out means in a trunk circuit so connected with
said position.

2. In an automatic switching telephone sys-
tem, trunk circuits for incoming calls from call
stations and outgoing calls to call stations, oper-
ators’ positions, means in a trunk circuit re-
sponsive to an incoming call for controlling the
selection of an idle operator’s position and for
actuating equipment in said position, signaling
means in said operator’s position for indicating
faulty operation of the equipment in an ass80ci-
ated trunk circuit, lock-out means individual to
each trunk circuit for removing said trurnk cir-
cuit from service and rendering it non-selectable,
connecting it to a testing device and cperating a
signal in said testing device, means in said oper-
ator’s position for operating the lock-out means
in trunk circuits so . connected, and means fer
disconnecting said trunk circuit from said po-
sition,

3. Tn an automatic switching telephone system,
selectable trunk circuits for incoming calls from
call stations and outgoing calls to said call sta-
tions, operators’ positions, automatic switches,
means in a trunk circuit for controlling the se-
lection of an idle operator’s position, means in
said position for controlling the selection of an-
other trunk circuit and the operation of said
switches for connecting said two trunk circuits
together for a telephone connection between call
stations, magnetically operable self-locking
means individual to each trunk circuit for re-
moving a trunk circuit from service and render-
ing it non-selectable, and means in said opera-
tor's position for operating said self-locking
means.

4. In an automatic switching telephone system,
selectable trunk circuits for incoming calls from
call stations and outgoing calls to call stations,
operators’ positions, automatic switches, means
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in a trunk circuit for controlling the selection of
an idle operator’s position, means in said posi-
tion for controlling the selection of another
trunk circuit and the operation of said switches
for connecting said two trunk circuits together
for a telephone connection between call stations,
signaling means in said operator’s position for
indicating faulty operation of either trunk cir-
cuit so connected, magnetically operable self-
locking means individual to each trunk circuit
for removing a trunk circuit from service and
rendering it non-selectable, and means in said
operator’s position for operating said self-locking
means in either trunk circuit so connected.

5. In an automatic switching telephone system,
selectable trunk circuits for incoming calls frem
call stations and outgoing calls to call stations,
operators’ positions, automatic switches, means
in a trunk circuit for controlling the selection of
an operator’s position, means in said position for
controlling the selection of another trunk circuit
and the operation of said switches for connect-
ing said two trunk circuits together for connec-
tion: between call stations, magnetically operahle
self-locking means individual to each trunk cir-
cuit for removing said trunk circuit from service.
rendering it non-selectable, connecting it to a
testing ‘device and operating a signal in said test-
ing device, and means in said operator’s position
for operating the self-locking means in either
trunk circuit so connected and for disconnecting
said trunk circuit.

6. In an automatic switching telephone system,
groups of selectable trunk circuits for complet-
ing telephone connections from one call station
to another, operators’ positions, automatic
switches, markers, means in one of said trunk
circuits responsive to an incoming call from a
station for controlling the selection of an idle
operator’s position, means in said position for
setting one of said markers for the selection of
a trunk in a particular trunk group, means in
said marker for testing the trunks of said group,
for selecting an idle trunk and for operating cer-
tain of said switches to connect the calling trunk
with the selected idle trunk, signaling means in
said operator’s position for indicating faulty op-
eration of either trunk circuit so connected, lock-
out means individual to each trunk circuit for
removing either trunk circuit so connected from
service and rendering it non-selectable by mark-
ers, and means in said operator’s position for
operating said lock-out means in either trunk
circuit so connected.

7. In an automatic switching telephone sys-
tem, selectable trunk circuits for incoming calls
from call stations and cutgoing calls to call sta-
tions, operators’ positions, sutomatic switches,
means in g trunk circuit for controliing the se-
lection of an idle operator’s position, means in
said position for controlling the selection of an-
other trunk circuit and the operation of said
switches for connecting said two trunk circuits
together for a telephone connection between call
stations, magnetically operable - self-locking
means individual to each trunk circuit:for re-
moving said trunk circuit from service and ren-
dering it non-selectable for telephone connec-
tions, and a single means in said operator’s posi-
tion for operating said self-locking means in
either trunk circuit and releasing said trunk cir-
cuit from said telephone connections.

8. In an automatic switching telephone system,
groups of trunk circuits for incoming calls from
call stations and outgoing calls to call stations,
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operators’ positions, automatic switches, means
in a trunk circuit responsive to an incoming call
for controlling the selection of an idle operator’s
position and for actuating equipment in said
operator’s position, means in said position for
controlling the selection of an idle trunk circuit
of a group outgoing to a particular station and
the operation of certain of said switches for con-
necting the calling incoming trunk cireuit to the
selected outgoing trunk circuit, signaling means
in said operator’s position for indicating faulty
operation of a trunk circuit, magnetically oper-
able self-locking means individual to each trunk
circuit for removing g trunk circuit from service,
rendering it non-selectable and connecting it to
a test switchboard, means in said operator’s po-
sition for operating the self-locking means in
the outgoing trunk circuit and for disconnecting
_this trunk circuit from the telephone connection,
and means for selecting another outgoing trunk
circuit for connection to said calling incoming
trunk circuit.
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9. In an automatic switching telephone sys-
tem, trunk circuits for incoming calls from call
stations and outgoing calls to call stations, oper-
ators’ positions, means in a trunk circuit re-
sponsive to an incoming call for controlling the
selection of an idle operator’s position and for
actuating equipment in said position, signaling
meahs in said operator’s position for indicating
faulty operation of the equipment in an associ-
ated trunk circuit, lock-out means individual to
each frunk circuit for removing said trunk cir-
cuit from service and rendering it non-selectable,
connecting it to a testing device and operating a
signal in said testing device, means in said oper-
ator’s position for operating the lock-out means
in trunk circuits so connected, means for dis-
connecting said trunk circuit from said position,
and means in said testing device for releasing
said lock-out means for placing said trunk circuit
in service.

LILOYD. L. EAGON.
JAMES B, McKIM.,




