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26 Claims.

The present invention relates to automatic tele-
phane systems and more particularly to improved
line circuits associated with the lines thereof.

In an sutomatic telephone system, usually a
line circuit is individually associated with each
line thereof, which line circuit conventionally
comprises separate and distinet line, cut-off and
lockout relays. mounted upon a supporting panel.
These three relays are ordinarily so connected
and arranged that the automatic switches in the
system having: access to a line are controlled
in accordance with. the various operations there-
of to set up, by way of the line, outgoing call
connections from and incoming call connections

to a subscriber substation associsted with the

line, and that the line is; marked as. busy to the
automatic switches having access thereto in the
event a fault appears upon the line. Further-
more, these relays are so counected and arranged
that the automatic switches in the system hav-
ing access to the line are controlled in accord-
ance with other operations thereof to set up, by
way of the line, reverting call connections he-
tween two of the subscriber substations asso-
ciated: with the line, in the event. the line is of
the multiparty type.

While line circuits of the type briefly described
akove are entirely satisfactory in operation, they
are more expensive 10 manufacture and to main-
tain, in service than is desirable, primarily due
to the fact that. three separate and distinct re-
lays are required in each line circuit in order to
render the previously mentioned. services by way
of the associated line. -

In order to reduce the manufacturing and
maintenance costs. of line circuits, improved line
circuits disclosed in the copending application
of Clarence E. Lomax, Serial No. 234,751, filed
Ocfober- 13, 1938, were developed. Also, in the
above-mentioned Lomax application, a. combined
line and cut-off relay is disclosed, which is in-
cerporated in the improved line circuits disclosed
therein. Briefly, the combined line and cut-off
relay disclosed in the above-mentioned YL.omax
application comprises a support, line and cut-off
magnets carried by the support, contact actuat-
ing members respectively associated with the
magnets, a contact set operatively associated
with. each of the members, and a.latching ar-
rangement for controlling the operation of the
member associated with the line magnet in two
steps. The latching arrangement is controlled
by the operation of the member associated with
the cut-off magnet and is so constructed and ar-
ranged that the member associated with the line
magnet is only partially operated when the line
magnet winding is energized prior to the ener-
gization of the cut-off magnet winding, that this
member- is. fully operated when.the line magnet
winding is. energized subsequent to the energiza-

(CL 179—17)

tion of the: cut-off. magnet; winding, and that. this

member is operated from a partially operated
© pesitien. to: a fully onerated position when the
cut-off magnel: winding is energized subsequent

to. and while the line magnet winding is ener-

gized.. The: contact sets operatively associated
‘with.these members: are controlled in accordance
with: the: various operations thereof.

. Alsa the line circuits disclosed in the pre-
vicusly mentioned Lomax application embody
line: and cut-off magnet control circuits, auto-
matic switch control circuits and line marking
cixcuits, which. are controlled by the contdct sets,
and which are so connected and arranged. that
the gutomatic switches in the system are con-
trolled thereby to render, by way of a subscriber
line. with. which the line circuit is associated,
calling, called and reverting call services to the
subscriber substations associated with the sub~
scriber line. ' ‘

. Althoeugh. the improvements as. disclosed in the
previously mentioned ILomax application  con-
siderably reduce. the manufacturing and main-
tenance costs, of line circuits, further reductions
in these costs are desirable and. may be realized
by further simplifying the various circuits em-
bodied in the line circuits and by employing in
the line circuits improved combined line and cut-
off ‘relays of the construction and arrangement
disclosed in the copending application of John
E. Ostline, Serial No.. 240,001, filed November 12,
1938.

. The combined line and cut-off relay disclosed
in. the above-mentioned Ostline application com-
prises a support, line and cut-off magnets carried
by the support, a movable contact actuating
member aperatively associated with the line
‘magnet, a. movable contact actuating member
operatively, associated. with the cut-off magnet,
a first contact set operatively associated with the
first-mentioned member, a second contact set
operatively associated with the second-mentioned
member, a third contact set, and mechanical
means for operatively associating the third con-
tact. set, with the first-mentioned member. Each
of the contact sets has a normal position and is
movable away from its normal position in re-
sponse to the operation of the one of the members
‘with which it is operatively associated. Also, the
combined line and. cut-off relay comprises means
for biasing each of: the contact sets to its normal
position, and means. controlled by the operation
of the second-mentioned member for releasing
the mechanical means, whereby the third con-
tact set is.not moved away from its normal po-
sition in. the event the first~-mentioned memher
is. operated. subsequent to. the operation of the
second-mentioned member and. the third contact
set is returned to. its normal position in the
event. the second-mentioned member is operated
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subsequent to the operation of the first-mentioned
member. Also, the mechanical means is reset
when both of the members are restored.

Accordingly, it is an object of the present in-
vention to provide an improved line -circuit
adapted for use in an automatic telephone sys-
tern, which comprises line and cut-off relays,
which two relays are connected and arranged in
an extremely simple manner and so related that
the automatic switches in the system are con-
trolled thereby to render, by way of a subscriber
line with which the line circuit is associated,
calling, called and reverting call services to the
subscriber substations associated with the sub-
scriber line.

It is another object of the invention to provide
an improved line circuit of the type described
adapted for use in an automatic telephone sys-
tem which is extremely economical to manufac-
ture and which is positive in operation in order
to control the automatic switches in the system
in a thoroughly reliable manner, whereby the de-
sired services may be rendered to the subscriber
substations associated with the subscriber lines
in the system.

A further object of the invention is to provide
an improved automatic telephone system in
which there are incorporated improved line cir-
cuits of the type described, each including an im-
proved combined line and cut-off relay of the
construction noted.

The features of the present invention are il-
lustrated as being incorporated in an automatic
telephone system including a plurality of sub-
scriber lines, some of the lines being of the multi-
party type, each line having an improved line
circuit of the type described incorporating an
improved combined line and cut-off relay of the
construction noted individually associated there-
with, and a number of finder-connector links for
setting up connections between the various lines.
A number of subscriber substations are associated
with each of the lines of the multiparty type; and
a, distributor of the preselective type is provided
for the purpose of assigning idle ones of the links
to the use of calling ones of the lines in a pre-
determined order. .

In accordance with one feature of the inven-
tion, the line circuit is adapted for use in an
automatic telephone system including a line ac-
cessible to an automatic switch and comprises,
in combination, line and cut-off relays, a first
contact set operatively associated with the line
relay, a second contact set operatively associated
with the cut-off relay, a third contact set, and
means normally effective operatively to associate
the third contact set with the line relay, each of
the contact sets having a normal position and

" being operative away from its normal position in

GO
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75

response to the operation of the one of the relays
with which it is operatively associated. Also, the
system comprises means responsive to the cre-
ation of a calling condition on the line for caus-
ing the line relay to be operated, means respon-
sive to the seizure of the line by the automatic
switeh for causing the cut-off relay to be oper-
ated, means controlled by the operation of the
cut-off relay for rendering the first-mentioned
means ineffective, means controlled by the oper-
ation of the second contact set away from its
normal position for causing the line relay to be
operated, and automatic switch control circuits
and line marking circuits governed by the con-
tact sets. More particularly, the means which
is normally effective operatively to associate the

line marked as a calling line.

2,199,534

third contact set with the line relay comprises 4
blocking or latching element which is tripped
when the cut-off relay is operated. Further-
more, means is provided for bhiasing each of the
contact sets to its normal position, whereby the
third contact set is not operated away from its
normal position in the event the line relay is
operated subsequent to the operation of the cut-
off relay and the third contact set is returned to
its normal position. in the event the cut-off relay
is operated subsequent to the operation of the
line relay. Finally, the latching element is reset
when both of the line and cut-off relays are re-
stored.

In accordance with another feature of the in-
vention, a telephone system is provided which
comprises a line, & number of finder and con-
nector switches having access to the line, a line
circuit of the connection and arrangement de-
scribed associated with the line, and a distributor
associated with the finder switches and opera-
tive to cause an idle one of the finder switches to
operate and seize a line marked as a calling
line. Also, the system comprises means respon-
sive to the creation of a calling condition on the
line for causing the line relay to be operated,
means controlled by the operation of the first
and third contact sets away from their normal
positions for initiating operation of the distribu-
tor and for marking the line as a calling line,
means responsive to the seizure of the line by
one of the finder switches for causing the cub-
off relay to be operated, and means controlled by
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the operation of the cut-off relay for releasing

the latching element, whereby the third contact
set is returned to its normal position. Purther-
more, the system comprises means controlled by
the operation of the second contact set away from
its normal position for causing the line relay to
be retained operated, means controlled by the
return of the third contact set to its normal po-
sition for arresting the operation of the distribu-
tor, means for releasing the one finder switch,
means responsive to the release of the one finder
switch for causing the cut-off relay to be restored,
means controlled by the return of the second
contact set to its normal position for causing the
line relay to remain operated in the event a
calling condition remains on the line, and means
controlled when the first contact: set is operated
away from its normal position and the second
contact set is returned to its normal position
for marking the line as busy to the connector
switches.

In accordance with a further feature of the
invention, the telephone system comprises means
controlled by the operation of the first contact
set away from its normal position for marking
the line as busy to the connector switches and
signal means controlled when the first contact
set is operated away from its normal position
and the second and third confact sets are re-
turned to their normal positions.

In accordance with a further feature of the
invention, the telephone system: comprises a line,
a plurality of subscriber substations associated
with the line, a number of finder-connector links
having access to the line, a line circuit of the
connection and arrangement described associated
with the line, and a distributor associated with
the links and operative to cause the finder switch
of an idle one of the links to operate and scize a
Also, the system
comprises means responsive to the creation of a
calling condition on the line for causing the line
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relay to be operated, means confrolled by the op-
eration of the first and second contact sets away
from their normal positions for initiating opera-
tion of the distributor and for marking the line
a calling line, means responsive to the seizure of
the line by the finder switch of the one link for
causing the cut-off relay to be operated, and
means contrclled by the operation of the cut-off
relay for releasing the latching element, whereby
the third contact set is returned to its normal
position. Furthermore, the system comprises
means controlled by the operation of the second
contact set away from its normal position for
causing the line relay to be retained operated,
nmeans controlled by the return of the third con-
tact set to its normal position for arresting the
operation of the distributor, impulse responsive
means included in the selector switch of the one
link and operative to cause ringing current to be
projected by way of the one link over the line
subsequent to the termination of the calling con-
dition thereon and to cause the line relay to re-
main operated, and means responsive to the an-
swering of the call at a called one of the substa-
tions for causing the one link to be released and
for creating a new calling condition on the line,
Finally, the system comprises means responsive
to the release of the one link for causing the cut-
off relay to be restored, means responsive to the
creation of the new calling condition on the line
for causing the line relay to remain operated
subsequent to the return of the second contact
set to its normal position, and means controlled
when the first contact sef is operated away from
its normal position and the second contact set is
returned to its normal position for marking the
line as busy to the connector switches of the
links.

Further features of the invention pertain to the
particular arrangement of the circuit elements
thereof, whereby the above-outlined and addi-
tional features are attained.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation, to-
gether with further objects and advantages there-
of, will best be understood by reference to the
following specification faken in connection with
the accompanying drawings in which Figs. 1 and 2,
taken together, illustrate diagrammatically a
telephone system including improved line cir-
cuits and embodying the present invention; Fig.
3 is a perspective view of a combined line and
cut-off relay adapted to be incorporated in the
line circuits shown in Fig. 1; and Fig. 4 illustrates
diagrammatically the arrangement of the switch
springs associated with the combined line and
cut-off relay when it is incorporated in the line
circuits shown 'in Fig. 1.

Referring now more particularly to Figs. 1
and 2 of the drawings, the telephonse system there
illustrated comprises an exchange having a plu-
rality of subscriber lines including the subscriber
lines {50 and 168 terminating thereat, and pro-
vided with a plurality of finder-connector links
including the link {80 for setting up connections
between the various subscriber lines. Also a dis-
tributor {83 is provided for assigning idle ones
of the links to the use of calling ones of the sub-
scriber - lines; and a number of reverting call
switches, including the reverting call switch 208,
are provided for the purpose of projecting code
ringing current over a subscriber line when a
reverting call is initiated thereon. More specifi-

3
cally, the exchange has an ultimate capacity of
one hundred lines, and the number of links is de-
termined by the amount of traffic which the ex-
change is required to handle, usually ten links
being adequate to render satisfactory service.
Each of the links may be identical to the link
i®3 which comprises a finder portion or switch
i8¢ and a connector portion or switch ¢92, each
hiaving access to each subscriber line in the sys-
tem. The finder switch and the connector switch
included in each link may be one of any of a
number of well-known types. However, it is
preferable that each of these switches includes
a switching mechanism of the Strowger type and

the usual control apparatus therefor, the wipers -

of the switching mechanism included in the finder
switch {81 being illustrated at 188, 18{ and 182,
and the wipers of the switching mechanism in-
cluded in the connector switch 102 being illus-
trated at 183, {84 and 185. Also the connector
switch 182 comprises impulse responsive appa~
ratus of any desired type for projecting code
ringing current over an idle called subscriber
line after it has been seized by the switching

mechanism included therein, which is so con-

nected and arranged that a divided ringing cir-
cuit may be employed in the system. The dis-
tributor {63 may be one of any of a number of
well-known types. However, it is preferable that
the distributor 183 is of the preselective type,
such that an idle link is selected to be assigned
to the use of a calling line prior to the initiation
of a call on the line.

At least a number of the subscriber lines termi-
nating at the exchange are of the party type,
the subscriber lines {58 and 168 being party lines,
each serving a number of subscriber substations,
respectively, including the subscriber substations
A, B and C, D. Each of the subscriber substa-
tions is provided with a telephone instrument,
a dial mechanism, and a ringer. The subscriver
substations associated with each party line are
arranged in two groups, the ringer at each sub-
station in the first group being connected be=
tween one line conductor of the subscriber line
and ground, and the ringer at each substation in
the second group being connected between the
other line conductor of the subscriber line and
ground, whereby a divided ringing circuit is em-~
ployed in the system.

A line circuit is individually associated with
each subscriber line in the system, the line circuit
184 being individually associated with the sub-
scriber line 1859, and the line circuit 185 being
individually associated with the subscriber line
{66. The line circuit {84 comprises & combined
line and cut-off relay including a line magnet or
relay R128 and a cut-off magnet or relay R1{80;
and the line circuit {05 comprises a combined.line
and cut-off relay including a line magnet or relay
RI148 and a cut-off magnet or relay R480. Pref-
erably, the line circuits are of identical connec-
tion and arrangement, each comprising a com-
bined line and cut-off relay of the construction
and arrangement of that disclosed in the previ-
ously mentioned copending Ostline application
and shown in Fig. 3. Also, each of the combined
line and cut-off relays includes a switch spring
assembly of the construction and arrangement
shown in Fig. 4.

Each of the reverting call switches may be
identical to the reverting call switch 2088 which
comprises two minor switches 280 and 288, a line
relay R230, a hold relay R248, two transfer relays
R269 and R270, a ring cut-off relay R255, a switch-
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4

ing-through relay R220, two control relays R218
and R250, the control and controlled circuits
therefor, and a transformer 28f. The minor
switch 280 comprises two rotary switches 281 and
282 provided with contact banks 284 and 286,
respectively, and associated wipers 283 and 285,
respectively, a rotary magnet M236 for simul-
taneously rotating the wipers of the rotary
switches 281 and 282, and s, release magnet M231
for releasing the wipers of the rotary switches
281 and 282 and for causing these wipers to be
returned to their normal positions. Also two
switch springs 234 are associated with the wipers
of the rotary switches 28! and 282, which are
actuated info engagement when these wipers are
rotated by the rotary magnet M236 away from
their normal positions. The minor switch 296
comprises two rotary switches 291 and 292 pro-
vided with contact banks 294 and 296, respec-
tively, and associated wipers 293 and 285, re-
spectively, a rotary magnet M238 for simultane-
ously rotating the wipers of the rotary switches
291 and 292, and a release magnet M239 for re-
leasing the wipers of the rotary switches 29{ and
292 and for causing these wipers to be refurned
to their normal positions. Also two switch
springs 235 are associated with the wipers of the
rotary switches 29t and 292, which are actuated
into engagement when these wipers are rotated
by the rotary magnet M238 away from their nor-
mal positions. Also it is noted that the reverting
call switch 280 is connected and arranged to
project code ringing current over a calling sub-
scriber line by way of the trunk line {10 when
a connection is established therecbetween by way
of an operated one of the links, in such a manner
that a divided ringing circuit may be employed
in the system.

As best shown in Fig. 3 of the drawings, the
combined line and cut-off relay which is incor-
porated in each of the line circuits employed in
the system comprises a supporting plate includ-
ing two portions 30! and 382 suitably secured
together by an arrangement including a strap
303 and an outwardly extending plate 384. The
portions 381 and 382 of the supporting plate re-
spectively carry line and cut-off magnets 385 and
386 arranged in spaced parallel relationship with

respect to each other and to the corresponding

portions of the supporting plate, each being pro-
vided with a suitable energizing winding. Also,
the magnets 305and 306 are arranged closelyadja~
cent to each other and comprise, together with the
portions 3801 and 302 of the supporting plate, a
unitary structure. A supporting bracket 367 pro-
vided with two upwardly extending arms 388
carrying a pivot pin 309 is secured to the upper
portion 301 of the supporting plate by an ar-
rangement comprising a screw 310 and a washer
311; and a supporting bracket 312 provided with
two upwardly extending arms 313 carrying a
pivot pin 3{4 is secured to the upper portion
302 of the supporting plate by an arrangement
comprising a screw 315 and a washer 3{&. An
armature 317 provided with two rearwardly ex-
tending arms 318 is pivotally supported on the
pivot pin 389 adjacent the pole face of the core
of the line magnet 385; and an armature 319
provided with two rearwardly extending arms 323
is pivotally supported on the pivot pin 34 ad-
jacent the pole face of the core of the cut-off
magnet 386. The armature 317 is provided with
a downwardly extending arm 321 having a rear-
wardly projecting finger 322 on the outer end
thereof extending to the rear of the portion 301

2,109,684

of -the supporting plate adjaceit the right-hand
edge thereof; and the armature 319 is provided

with a downwardly extending arm 323 having a

rearwardly projecting finger 324 on the outer end
thereof extending to the rear of the portion 382
of the supporting plate adjacent the right-hand
edge thereof. Two contact sets or switch spring
assemblies 325 and 329, each comprising a plu-
rality of individual flexible switch springs suit-
ably insulated irom each other and from the
portion 30! of the supporting plate, are secured
to the rear side of the portion 30{ of the sup-
porting plate and cooperate with an insulating
button 327 carried by the finger 322 in such a
manner that -the individual switch springs in
these switch spring assemblies are actuated into
engagement and disengagement with each other
in a predetermined manner, when the armature
317 is rotated about the pivot pin 288. Also, a
contact set or switch spring assembly 328, com-
prising ‘g plurality of individual flexible switch
springs suitably insulated from each other and
from the portion 382 of the supporting plate, is
secured to the rear side of the portion 302 of the
supporting plate and cooperates with an insu-
lating button 328 carried by the finger 324 in
such a manner that the individual switch springs
in this switch spring assembly are actuated into
engagement and disengagement with each other
in a predetermined manner, when the arma-
ture 319 is rotated about the pivot pin 3i4.
More particularly, the switch spring assembly
325 comprises a spring 336 provided with a flex-
ible rearwardly extending flange or latching ele-~
ment 33§
which normally abuts or engages the upper por-
tion of a spring 332 included in the switch spring
assembly 326. Accordingly, when the armature
317 is rotated in a clockwise direction about the
pivot pin 389, as viewed in Fig. 3, the insulating
button 327 carried by the finger 322 engages the
spring 338 and flexes the upper portion thereof
rearwardly. This rearward movement of the
spring 336 actuates the individual switeh springs
included in the switch spring assembly 325 into
engagement and disengagement with each other
in a predetermined manner more fully described
subsequently. Furthermore, the flange 331 pro-
vided on the upper portion of the spring 320
engages the upper portion of the spring 332 and
flexes the upper portion thereof rearwardly. This
rearward movement of the spring 332 actuates
the individual switch springs included in the
switch spring assembly 326 into engagement and
disengagement with each other in a predeter-
mined manner more fully described subsequent-
ly. When the armature 319 is rotated in a clock-
wise direction about the pivot pin 314, as viewed
in Fig. 3, the insulating button 329 carried by
the finger 324 engages a switch spring 233 in-
cluded in the switch spring assembly 228 and
flexes the upper portion thereof rearwardly. This
rearward movement of the switch spring 333 ac-
tuates the individual switch springs included in
the switch spring assembly 328 into engagement
and disengagement with each other in a predeter-
mined manner more fully described subsequently.
As previously noted, the switch spring assem-
blies 325 and 328 are normally simultaneously
actuated away from their normal positions by the
movement of the armature 317. However, an ar-
rangement is provided for rendering the actua-
tion of the switch spring assembly 328 independ-
ent of the actuation of the switch spring assem-
bly 3286 and for releasing the switch spring as-

adjacent the upper portion thereof .
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2,199,534

sembly 326, thereby to cause the latter switch
spring assembly to be returned to its normal
position in the event that it is actuated. This
arrangement comprises a rocking bar 334 com-

. prising a bearing portion rotatably secured be-

tween the rear wall of the portion 382 of the
supporting plate and a tab 335 formed integral
with the strap 303 and arranged closely adjacent
to the rear wall of the portion 302 of the sup-
porting plate. Furthermore, the rocking bar 534
comprises an outwardly and downwardly extend-
ing arm 336 arranged in the path of movement
of the arm 323 carried by thé armature 31% and
an outwardly and rearwardly extending arm 327
arranged beneath the flange 331 provided on the
upper portion of the spring 338 included in the
switch spring assembly 325. When the armature
318 is rotated in a clockwise direction about the
pivot pin 314, the arm. 323 thereon engages the
arm 336 on the rocking bar 238, thereby to cause
the rocking bar to be rotated in a clockwise di-
rection upon its bearing, as viewed in Fig. 3.
When the rocking bar 334 is rotated in a clock-
wise direction upon its bearing, the arm 337 there-
of engages the flange 331 provided on the upper
portion of the spring 330 included in the switch
spring assembly 325 and flexes the flange 331
upwardly and out of abutting relation with the
upper portion of the spring 332 included in the
switch spring assembly 326. At this time, if the
armature 317 occupies a noun-operated position
and is subsequently operated, only the switch
spring assembly 325 will be actuated. However,
if the armature 317 occupies an operated posi-
tion, the switch spring assembly 326 will be re-
leased and returned to its normal position due
to the fact that the outer end of the flange 331
provided on the upper portion of the spring 330
is flexed out of abutting relation with the upper
portion of the spring 332. 'Thus, it will be ap-
parent that in the event the winding of the line
magnet 335 is energized prior to the energiza-
tion of the winding of the cut-off magnet 368, the
switch spring assemblies 325 and 328 are simul-
taneously actuated away from their normal po-
sitions. However, in the event the winding of
the cut~cff magnet 386 is energized prior to the
winding of the line magnet 385, only the switch
spring assembly 325 is actuated upon the ener-
gization of the winding of the line magnet 385.
Finally, in the event that the winding of the
cut-off magnet 208 is energized subsequent to
the energization of the winding of the line mag-
net 305, the switch spring assembly 328 is re-

' leased and returned to its normal position when

the winding of the cut-off magnet is ehergized.
The switch spring assembly 328 is actuated away
from its normal position directly in accordance

with the energization of the winding of the cut-

off magnet 38§ and the actuation thereof is in-
dependent of the sequence of energizing the wind-
ings of the line and cut-off magnets 385 and
3038, respectively.

Referring now more particularly to Fig. 4 of
the drawings, it will be observed that the switch
spring assemblies associated with the line and
cut-off magnets R129 and R0, respectively, cor-
responding to the switch spring assemblies in-
corporated in the line circuit {04, are so con-
structed and arranged that, when the line mag-
net R{28 is energized, the armature indicated at
3o is rotated in a clockwise direction about the
pivot pin 388%a. thereby to cause the insulating
button 327e carried thereby to flex the upper

. portion of the spring 330s. This movement of

5

the spring 330q is effective to actuate the switch
spring assembly 325q, thereby to move the switch
springs RAI25 and RCi25 into engagement, .to
move the switch springs RAI21 and RC122 into
disengagement, and to move the switch springs
RAI21 and RCI23 into engagement.  Also, this
movement of the spring 838a causes the flange
33!a carried by the upper portion thereof to en-
gage the spring 382a included in the switch spring
assembly 326a, thereby to actuate the Ilatter
switch spring assembly. This actuation of the

switch spring assembly 326a is effective to move:

the switch springs RA126 and RC128 into disen-
gagement, to move the swtich springs RAI26
and RCI27 into engagement, and to move the
switch springs RAf24 and RCIi24 into engage-
ment. This movement of the switch springs
RAI24, RCI24 and RAI25, RCI27 is effective to
close the R contacts associated therewith; and
this movement of the switch springs RAI126,
RCi28 is effective to open the R contacts asso-

ciated therewith. - Subsequently, when the cut-

off magnet Rit0 is energized, the armature indi-
cated at 319a is rotated in a counterclockwise
direction about the pivot pin’ 314, thereby to
cause the insulating button 329a carried thereby
to engage the switch spring 333¢ included in the
switch spring assembly 328a and flex the upper
portion thereof, thereby to actuate the individ-
ual switch springs included in this switch spring
assembly. This movement of the switch spring
333a is effective to move the switch springs
RAI{4 and RCII4 into engagement, thereby to
close the X contacts associated therewith. - Sub-
sequent movement of the switch spring 232q is
effective to move the switch springs RAI13 and
RCIi13 into disengagement, to move the switch
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springs RAII5 and RC!15 into disengagement, to .

move the switch springs RAI12 and RCI2 into

- engagement, to move the switch springs RA{{8

and RAIIT into engagement, and finally, to move
the switch springs RAI(7 and RC!17 into disen-
gagement. Final movement of the switch spring
383a is effective to move the switch springs RA 114
and RCI11 into disengagement, thereby to open
the Y contacts associated therswith.

Also, when the armature 319a is rotated in a
counterclockwise direction about the pivot ‘pin
3i4a, the arm 336a of the rocking bar 334a is
engaged, thereby to cause the rocking bar to he
rotated in a clockwise direction aboub its pivet.
This rotation of the rocking bar 334a is effective
to cause the arm 337a thereof to flex the outer
end of the flange 32ia provided on the upper
portion of the spring $38a included in the switch
spring assembly 325a ocut of engagement with the
upper portion of the spring 332¢ included in the
switch spring assembly 326a. The switch spring
assembly 326¢ is then released and the individual
switch springs thereof are actuated to their nor-
mal positions, thereby to move the switch springs
RA124, RC124 and RA126, RCi2T into disengage-
Iment and to move the switch springs RA128,
RCI128 into engagement. Also, it is noted that
in the event the cut-off magnet R118 is energized

-prior to the energization of the line magnet R 26,

the swifch spring assembly 328¢ is actuated, in
the previously described manner, incident to the
energization of the cut-off magnet R1{6, and the
flange 33{a provided on the upper portion of the
spring 330ca included in the switch spring as~
sembly 325¢ is flexed out of engagement with the
upper portion of the spring 332g included in the

switch spring assemby 326a. Accordivgly, when

the line magnet R128 is then energized,‘onl\y the
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switch spring assembly 326e is actuated, in the
previously described manner.

The connection and arrangement of the sys-
tem will best be understood from a consideration
of the following description, with reference to
PFigs. 1 and 2 of the drawings, of the operation of
the apparatus incorporated therein to set up the
different connections between the various sub-

. scriber lines.

10

156

A call which is to be extended from the sub-
scriber substation A to the subscriber substation
C is first initiated at the substation A by remov-
ing the receiver of the telephone instrument
thereat from its hook, thereby to complete a
bridge path at the telephone instrument at the
substation A between the line conductors CI5i
and C152 of the subscriber line (50 extending
to the substation A. When this bridge path is

. completed between the line conductors of the
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subscriber line 150, a bridge circuit is completed
for energizing in series the upper and lower
windings of the line magnet RI20 in the line cir-
cuits {04 individually associated with the sub-
scriber line 150, which extends from battery at
the upper winding of R120 by way of the upper
winding of R120, RAILIl, RCIHI, C151, the bridge
path at the substation A between Ci5i and Ct52,
CI182, RCI17, RAIIT and the lower winding of
R{20 to ground. When energized over the above-
traced circuit, the line magnet R{20 operates,
thereby to actuate the two switch spring as-
semblies associated therewith in order to close
the R contacts associated with the switch springs
RAI24, RCI24 and RAI128, RCI21, and to open
the R contacts associated with the switch springs
RAI26 and RCIi28. More particularly, the line
magnet R128 completes, at RAI125 and RCI25 and
at RA126 and RCI21, a path for applying ground
potential to the start conductor Ci198 extending
into the distributor 103, this path extending from
ground at RCIi 15 by way of RA115, RCI25, RA125,
RA26, RCi27T and Ci41{ to the start conductor
C{90. This application of ground potential to
the start conductor C180 initiates the operation
of the distributor (83 and causes the distributor
to operate and assign the previously selected idle
link to the use of the calling subscriber line 150.
Assuming that the illustrated link 180 is assigned
by the distributor {93 to the use of the calling
subscriber line 150, the distributor also marks
with ground potential by way of the conductor
C193 the level in the contact bank of the Strowger
mechanism included in the finder switch {0f,
wherein the calling subscriber line (58 termi-
nates. Also, the line magnet RI28 completes, at
RAI24 and RCI24, a path for applying battery
potential to the control conductor CI153, this
path extending from batiery at the upper wind-
ing of the cut-off magnet RII% by way of the
upper winding of R{10, RA124 and RC{24 to the
control conductor Ci%3. This application of bat-
tery potential to the control conductor C{53
marks the radial position of the contact set in
the level in the contact bank of the Strowger
mechanism included in the finder switch {4,
wherein the subscriber line $58 terminates.
ther, the line magnet R{20 completes, at RAI21
and RCI123, a path for applying ground poten-
tial to the control conductor C{54 of the sub-
scriber line 150 extending to the contact banks
of the Strowger mechanisms included in the con-
nector switches of the links having access thereto,
thereby to mark the subscriber line 156 as busy
thereto immediately and prior to the time the
finder switch 191 of the link {89 operates to seize
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this subscriber line, this path extending from
ground at RCIi3 by way of RAII3, RCI23 and
RAI21 to the control conductor C{54.

The Strowger mechanism included in the
finder switch (8{ then operates to move the
wipers 180, i8f and 182 thereof in the vertical
direction to the level wherein the calling sub-
scriber line {50 terminates. This Strowger
mechanism then operates to move the wipers
thereof in the radial direction to the radial posi-
tion of the contact set wherein the calling sub-
seriber line (5% terminates, at which time the
wipers 180 and 182 thereof engage the contacts
terminating the line conductor CI81 and C152,
respectively, and the wiper {8/ engages the con-
tact terminating the control conductor Ci53 of
the calling subscriber line 150. The presence
of battery potential upon the control conductor
C153 completes a circuit for energizing a relay
in the finder switch (0f operative to arrest fur-
ther operation of the Strowger mechanism in-
cluded therein, which relay also operates to com-
plete a path for applying ground potential to
the wiper £8f. This application of ground poten-
tial to the wiper 181 completes a circuit for en-
ergizing in mulfiple the upper and lower wind-
ings of the cut-off magnet Ril8. This circuit
extends from the grounded wiper 181 by way of
the contact terminating the control conductor
CI153 to C152, one branch of this path extending
from C153 by way of RCI124, RA 24 and the upper
winding of RI10 to battery, and the other branch
of this path extending from CIi153 by way of
RAIL14, RCI{4 and the lower winding of RI{I0
to battery. Also, this application of ground po-
tential to the wiper {81 prepares a path, traced
hereinafter, for applying ground potential to the
control conductor. C154 of the subscriber line
158 extending to the contact banks of the
Strowger mechanism included in the links of the
connector switches having access thereto, there-
by subsequently to mark the subscriber line 150
as busy to the connector switches of these links.

When energized over the above-traced circuit,
the cut-off magnet R110 operates to complete, at
RAII6 and RAI17, a holding circuit for energiz-
ing the lower winding of the line magnet R:i28,
this circuit extending from battery at the re-
sistor 157 by way of the resistor 157, RAIIG,
RAIIT and the lower winding of RI28 to ground.
Also, the cut-off magnet RII8 interrupts, at
RAIIT and RC!IT and at RAIII and RCIfi,
points in the original bridge circuit for energiz-
ing the upper and lower windings.of the line mag-
net R{28, thereby to free the line conductors C151
and C152 of the subscriber line {50 of impedance
elements. Further, the cut-off magnet com-
pletes, at RAII2 and RCI12, and at RAI14 and
RC! 14, the previously mentioned path for apply-~
ing ground potential to the control conductor
Cl54, this path extending frem the grounded
wiper {81 by way of the confact terminating the
control conductor CI33, Ci53, RAI{4, RCii4,
RAH12 and RC112 to the control conductor C154.
Purther, the cut-off magnet RI10 interrupts, at
RALI3 and RC{i3, a point in the previously
traced path for applying ground potential at
RC1i3 to the control conductor C154 and inter-
rupts, at RAIIS and RCI115, a point in the pre-
viously traced path for applying ground poten-
tial at RCI1% to the start lead CI80 extending
into the distributor i83. Also, upon operating,
the cut-off magnet RI{8 releases the latching
arrangement for retaining the restoring switch
spring assembly associated with the line magnet
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RI20 in its actuated position, thereby to allow the
individual switch springs included in this switch
spring assembly to be returned to their normal
positions. More particularly, the switch springs

" RA124 and RC{24 are moved into disengagement,

thereby to open the R contact associated there-
with; and the switch springs RA{126 and RCi2Y
are moved into disengagement, thereby to open
the R contact associated therewith. Finally, the
switch springs RAI126 and RCi28 zre moved into
engagement, thereby to close the R contact as-
sociated therewith. When the R contact asscci-
ated with the switch springs RAI24 and RCi24

_ is opened, the previously traced circuit for ener-

_er winding thereof.
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' gizing the upper winding of the cut-off magnet

R{10 is interrupted, this magnet being retained
in its operated position at this time due to the
completed holding circuit for energizing the low-
When the R contact asso-
ciated with the switch springs RA§28 and RCI27
is opened, a further point in the path for ap-
plying ground potential to the start lead CI198 ex-
tending into the distributor 183 is interrupted,
and when the R contact associated with the

- switch springs RAI28 and RC!28 is closed, a point

in a circuit, traced hereinafter, is prepared for
appiying ground potential to the control con-
ductor CI56 extending to a permanent alarm de-
vice. Also, at this time, the line magnet RI28
remains in its operated position due to the com-
pleted holding circuit for energizing the lower
winding thereof. When ground potential is re-~
moved from the start conductor C{93 extending
into the distributor 183, the distributor 183 oper-
ates to select an idle link in the group of links
to be assigned to the use of the next calling sub-
scriber line, and when the finder switch (81
seizes the calling suibscriber line 59, the con-
nector switch #82 operates te condition the
Strowger mechanism included therein to be ra-
sponsive to dialed digits.

The subscricer at the substation A then dials
the first digit of the directory number of the
called subscriber line at the dial mechanism
thereat, thereby to transmit a first series of im-
pulses -over the loop circuit extending by way of
the subscriber line 158 between the substation A
and the connector switch 1§2. Impulse respon-
ive apparatus in the connector switch 182 oper-
ates in response to this first series of impulses in
order to cause the wipers 183, {84, and 185 of
the Strowger mechanism included therein to be
meved in the vertical direction to the level in
the contact bank therein, wherein the called sub-
scriber line 168 is terminated. The subscriber
at the substation A then dials the second digit of
the directory number of the called subscriber line
at the dial mechanism thereat, thereby to trans-
mit a second series of impulses by way of the pre-
viously mentioned loop circuit to the connector
switch {82 in order to cause the wipers noted of
the Strowger mechanism included therein to be
moved in the radial direction to the position of
the contact set in the contact hank therein,
wherein the called subscriber line {89 is termi-
nated. The subscriber at the substation A then

© dials the third digit of the directory number of

70
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the called substation C at the dial mechanism
thereat, thereby to transmit a third series of im-
pulses by way of the previously mentioned loov

circuit to the connector switch 182 in order to.

cause the connector switch to select a corre-
spending code ringing current to be projected
over the called subscriber line {88 in the event
this subscriber line is idle.

7

At this time theé wipers 183 and 85 engage the
contatts in the contact bank terminating the line
conductors Ci61 and C162, respectively, and the
wiper {84 engages the contact in the contact bank
terminating the control conductor Ci63 of the
called subscriber line {68. At this time ground
potential appears upon the control conductor
C1{83 in the event the called subscriber line 160 is
busy. On the other hand, battery potential ap-
pears upon the control conductor Ci{83 in the
event the called subscriber line §60 is idle.

Assuming that the called subscriber line (68 is
busy, ground potential derived in the line circuit

100

135 appears upon the control conductor CI163 ~

thereof, thereby to complete a path for energiz-
ing a busy relay included in the connector switch
122, which busy relay operates to catuse busy tone
current to be returned over the loop circuit ex-
tending to the calling subscriber substation A, in
the usual manner. The production of busy tone
in the receiver of the telephone instrument at the
calling substation A indicates to the subscriber
thereat that the desired connection cannot im-
mediately be had due to the busy condition of the
called subscriber line {88. The subscriker at the

~calling substation A then releases the operated

link {99 and the line circuit 184 by replacing the
receiver of the telephone instrument at the sub-
station A upon its hook. The exact manner in
which these operated pieces 'of apparatus are re-
leased is described in detail hereinafter.
Assuming that the called subscriber line (58
is idle, battery potential appsears upon the con-
trol conductor C183 thereof, this battery poten-
tial being derived at the lower winding of the cut-
off magnet R13¢ and extending therefrom by way
of the lower winding of Ri39, RCI42 and RAIA&Y
to the control conductor CHi€3. This applica-
tion of battery potential to the control conductor
C1i83 completes a path for shert-circuiting the
busy relay included in the conmhector switch 192,
thereby to catuise the ¢connector switch 182 to op-
erate and preject ringing cutrrent of the previcus-
Iy selected code over the called subscriber line
160 in order to cause the ringer at the substation
C to operate in a characteristic manner. This
characteristic operation of the ringer at the sub-
station C indicates to the subscriber thereat that
the substation C is the called substation. Also,
a switch-threcugh relay in ‘the connector switch
102 operates to apply direct ground potential to
the wiper {84. 'This appilication of direct ground
potential to the wiper 184 completes a circuit for
energizing the lewer winding of the cut-off mag-
net. RIB0, this circuit extending from  the
grounded wiper #84 by way of the contact ter-
minating the confrol conductor Ci83, C183,
RAI41, RC14% and the lower winding of R138 to
bhaltery. When energized over the ahove-traced
circuit, the cut-off magnet Ri3% operates to com-
plete, at RAI132 and RC132, a helding circuit for
energizing the lower winding thereof, this cir-
cuit extending frém the grounded control con-
ductor Ci%3 by way of RCIi32, RA{32 and the
lower winding of Ri38 to battery. Also, the cut-
off magnet R128% completes, at RAI34 and RC124,
a path for applying ground potential to the con-
trol conductor Ci84 of the subscriber line 186
extending to the contact banks of the Strowger
mechanisms included in the finder switches of
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the links having access thereto, thereby to mark .

the subscriber line 188 as busy thereto, this path
extending from the grounded control conductor

C1862 by way of RCi32, RAi32, RC124 and RA134

to the control conductor G164, Further, the cub-

.
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off magnet R130 interrupts, at RA133 and RC133,
a path in the circuit for applying ground poten-
tial to the control conductor Ci83 when the line
magnet RI40 operates, and interrupts, at RAI35

- and RCIi35, a point in the path for applying

ground potential to the start conductor C188 ex-
tending into the distributor {03. Finally, the
cut-off magnet RIi38 interrupts, at RAI3I and
RCI31 and at RAI3T and RCI37, points in the
bridge circuit for energizing the upper and lower
windings of the line magnet Ri40 and compietes,
at RAI36 and RAI37, a holding circuit for en-
ergizing the lower winding of the line magnet
RI40, this holding circuit extending from the
battery at the resistor {67 by way of the resistor
{67, RA136, RAI3T and the lower winding of
RI140 to ground. Also, upon operating, the cut-
off magnet R{38 releases the latching arrange-
ment for causing the two switch spring as-

. semblies associated with the line magnet R4 to

be actuated simultaneously.

‘When energized over the above-traced circuit,
the line magnet RI48 operates to actuate only
the switch spring assembly directly associated
therewith, thereby to interrupt, at RA{4{ and
RC142, a point in the previously traced original
circuit for energizing the lower winding of the
cut-off magnet RI138. The subscriber at the sub-
station C then answers the call by removing the
receiver of the telephone instrument thereat from
its hook, thereby to cause the connector switch
102 to operate in order to interrupt the projec-
tion of ringing current over the called subscriber
line and to complete an established communica-
tion connection between the calling subscriber
line 150 and the called subscriber line 1860 by way
of the operated link {08.

Assuming that the release of this established
connection is under the control of the last sub-
scriber to replace the receiver of the telephone
instrument at his substation upon its hook, when
the last subscriber at one of the substations re-
places the receiver of the telephone instrument
thereat upon its hook, the operated link 100 is
released in the usual manner, thereby to inter-
rupt the established connection extending be-
tween the subscriber lines {50 and 189. When
the link 100 is released, ground potential there-
in is removed from the wiper 181, thereby to
interrupt the previously traced holding circuit
for energizing the lower winding of the cuf-off
magnet RIi18. The cut-off magnet Rii0 then re-
stores to interrupt, at RAII4 and RCi14, a fur-
ther point in the holding circuit for energizing
the lower winding thereof and a point in the path
for applying ground potential to the control con-
ductor Ci154 extending to the contact banks of the
Strowger mechanisms included in the connector
switches of the links having access thereto. Also,
upon restoring, the cut-off magnet R!10 inter-
rupts, at RA1{2 and RCIi{2, a further point in
the previously traced path for applying ground
potential to the control conductor C154, pre-
pares, at RAI{3 and RCIi3, a point in the pre-
viously traced path for applying ground poten-
tial, at RCt13, to the control conductor Ci15§, and
prepares, at RALI5S and RCI{E, a point in the
previously traced path for applying ground po-
tential, at RCI 15, to the start conductor C{89 ex-
tending into the distributor 183. Finally, the
cut-off magnet RI10 interrupts, at RALIG and
RAII1T, a point in the previously traced holding
circuit for energizing the lower winding of the
line magnet R{28 and prepares, at RAIIT and

RCH1T and at RAI{{ and RCI{1, points in the

2,199,584

previously traced bridge circuit for energizing
the upper and lower windings of the line magnet
RI120.

The line magnet RI28 then restores to com-
plete, at RAI2{ and RCi22, the previously traced
path for applying battery potential, at the lower
winding of the cut-off magnet Ri18, to the con-
trol conductor Ci54. extending to the contact
banks of the Strowger mechanisms included in
the connector switches of the links having access
thereto, thereby to mark the subscriber line 150
as idle. Also, the line magnet RI28 interrupts,
at RAI2t and RCI123, a point in the previously
traced path for applying ground potential, at
RCIi!3, to the control conductor Ci54 and inter-
rupts, at RAI25 and RCIi25, a further point in
the previously traced path for applying ground
potential, at RCi15, to the start conductor Ci980.
Finally, the line magnet R{20 interrupts, at
RAI25 and RCI25, a point in a path, traced here-
inafter, for applying ground potential to the con-
trol conductor CI56 extending to a permanent
alarm device. Also, it is noted that when both
the cut-off magnet RII6 and the line magnet
RI120 restore, the latching arrangement for caus-
ing the two switch spring assemblies associated
with the line magnet RI26 to be actuated sim-
ultaneously is reset. At this time the subscriber
line 150 is marked as idle to the finder and con-
nector switches of the links having access thereto
and the line circuit {084 is completely released.

Also, when the link 100 is released, ground po-
tential therein-is removed from the wiper 184,
thereby to interrupt the previously traced hold-
ing circuit for energizing the lower winding of
the cuf-off magnet RI130. The cut-off magnet
R130 then restores, thereby to interrupt, at
RAI382 and RCI32, a further point in the holding
circuit for energizing the lower winding thereof
and a point in the previously traced path for ap-
plying ground potential to the control conductor
C1i64 of the subscriber line 160 extending to the
contact banks of the Strowger mechanisms in-
cluded in the finder switches of the links having
access thereto, thereby to mark the subscriber
line 160 as idle. Also, the cut-off magnet RI130
interrupts, at RA134 and RCI34, a further point
in the previously traced path for applying ground
potential to the control conductor C164. Further,
the cut-off magnet R1308 prepares, at RA133 and
RCI133, a point in the path for applying ground
potential, at RC133, to the control conductor C163
of the subscriber line 160 extending to the con-
tact banks of the Strowger mechanisms included
in the connector switches of the links having ac-
cess thereto, and prepares, at RAI35 and RCI35,
a point in the path for applying ground potential,
at RCI35, to the start conductor C130 extending
to the distributor 103. Finally, the cut-off mag-
net RI130 prepares, at RAI31 and RCI3! and at
RAI3T and RCI131, points in the bridge circuit
for energizing the upper and lower windings of
the line magnet RI140 and interrupts, at RA136
and RAI31, a point in the previously traced hold-
ing circuit for energizing the lower winding of
the line magnet RI140.

The line magnet R140 then restores to com-
plete, at RAI41 and RC142, a point in the pre-
viously traced path for applying battery poten-
tial, at the lower winding of the cut-off magnet
R (38, to the control conductor Cl€3 of the sub-
scriber line 160 extending to the contact banks
of the Strowger mechanisms included in the con-
nector switches of the links having access there-
to, thereby to mark the subscriber line {60 as
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idle. Also, the line magnet R{49 interrupts, at
RAI&1 and RCI43, a point in the path for apply-
ing ground potential, at RC{33, to the control
conduictor CI163. Finally, the line magnet RI140
interrupts, at RAI45 and RC145, a further point
in the path for applying ground potential, at
RCI135, to the start conductor Ci90 and inter-
rupts, at RA145 and RCI45, a point in the path
for applying ground potential, at RCI35, to the
control conductor Ci88 extending to the per-
manent alarm device. Also, it is noted that when
both the cut-off magnet Ri30 and the line mag-
net R140 restore, the latching arrangement for
causing the two switch spring assemblies asso-
ciated with the line magnet R148 to be actuated
simultaneously is reset. At this time fthe sub-
scriber line 160 is marked as idle to the finder
and connector switches of the links having ac-
cess thereto and the line circuit {05 is completely
released. )

It will be understood that a call which is to
be extended from the subscriber substation C to
the subscriber substation A is first initiated at
the substation C by removing the receiver of the
telephone instrument thereat from its hook and
is subsequently completed to the substation A in
the same manner that the previously described
call from the substation A was extended to the
substation C. The release of this established
connection is under the control of the last party
to replace the receiver of the telephone instru-
ment at his substation upon its hook, as previ-
ously noted. )

A reverting call which is to be extended from
the subscriber substation A to the subscriber sub-
station B is first initiated at the substation A by
removing the receiver of the telephone instru-
ment thereat from its hook, thereby to compleie
the previously traced bridge circuit for energiz-
ing the upper and lower windings of the line
magnet R{20. When thus energized, the line
magnet R120 operates, as previously explained,
in order to complete, at RAI21 and RC{23, the
previously traced path for applying ground po-
tential to the control conductor C158 of the sub-
scriber line 158 extending to the contact banks
of the Strowger mechanisms included in the con-
nector switches of the links having access there-
to, thereby to mark the subscriber line 180 as
busy immediately. ¥urther, the line magnet
R{20 completes, at RAI24 and RCI24, the previ-
ously traced path for applying battery potential,
at the upper winding of the cut-off magnet R{10,
to the control conductor C153 of the subscriber
line- 158 extending to the contact banks of the
included in the finder
switches of the links having access thereto,
thereby to mark the radial position of the con-
tact sets in the contact banks terminating the
subscriber line 150. Finally, the line magnet
R{20 completes, at RAI25 and RCI25 and at
RAI26 and RCI121, the previously traced path for
applying ground potential, at RCH15, to the start
conductor Ci90 extending into the distributor
§03. This application of ground potential to the
start conductor Ci98 causes the distributor {88
to operate to assign a previously selected idle
link in the group of links to the use of the call-
ing subscriber line £50. Assuming that the illus-
trated link 88 is assigned to the use of the call-

- ing subscriber line {50, this application of ground

potential to the start conductor Ci88 and this
application of battery potential to the control
conductor Ci153 marks the position of the con-
tact set in fthe contact bank of the Strowger

links having access
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mechanism included in the finder switch 101 at
which the subscriber line 150 is terminated. The
finder switch 10! then operates, in the previously
described manner, thereby to seize the calling
subscriber line {50. When the calling subscriber
line 150 is seized, the cut-off magnet RI10 oper-
ates to release the latching arrangement for re-
straining the restoring switch spring assembly
associated with the line magnet RI128 in its .ac-
tuated position and to complete, at RAI{4 and
RCI 14, the previously traced holding circuit for
energizing the lower winding thereof. Also, the
cut-off magnet RIS completes, at RAI{6 and
RAIIT, the previously traced holding ecircuit for
energizing the lower winding of the line magnet
Ri20, completes, at RAI{2 and RC{(2, the pre~
viously traced path for applying ground poten-
tial to the control conductor C{54 of the sub-
scriber line 158, thereby to mark the subscriber
line {88 as busy to the connecfor switches of the
thereto, interrupts, at
RAII and RCIi1 and at RAIIT and RC!i1, the
previously traced bridge circuit for energizing the
windings of the line magnet R{29, and inter-
rupts, at RA{16 and RCI15, the previously traced
path for applying ground potential to the start
conductor C188. The restoring switch spring as-
sembly associated with the line magnet RI20
then restores to its normal position, as previ-
ously noted, thereby to interrupt, at RAI24 and
RC124, o point in the holding circuit for ener-
gizing the upper winding of the cut-off magnet
R0, to interrupt, at RAI26 and RCI21, a fur-
ther point in the previously traced path for ap-
plying ground potential to the start conductor
C180, and to prepare, at RAI26 and RCI28, a
peint in the previously mentioned circuit for ap-
plying ground potential, at RCI15, to the con-
trol conductor Ci56 extending to the permanent
alarm device. At this time the line and cut-off
magnets RI26 and R110, respectively, are com-
pletely operated, and the restoring switch spring
assembly associated with the line magnet R120
is restored to its normal position, as previously
noted. :
The connector switch 162 is conditioned to be
responsive to a series of dialed digits at this
time. The subscriber at the substation A then
dials at the dial mechanism thereat successively
two predetermined - digits into the connector
switch 102, thereby t0 cause the connector switch
to operate and select the first trunk line termi-
nating thereat to which an idle reverting call
switch is connected. When these two predeter-
mined digits are successively dialed the con-

nector switch 182 operates as a trunk hunting

connector switch in order to select a trunk line
associated with ah idle one of the reverting calil
switches or to return busy tone current over the
loop circuit extending to the calling subscriber
substation A in the event that all of the revert-
ing call switches are busy. Assuming that the
illustrated reverting call switch 208 is the first
idle switch, the connector switch 182 operates
to seize the trunk line 170 extending thereto.
The reverting call switch 280 is marked as idle
or busy, respectively, by the presence of battery
or ground potential upon the control conductor
Ci172 of the trunk line 179. At this time, the re-
verting call switch 200 being idle, battery poten-
tial appears upon the control conductor Cil12 of
the trunk line 170, the path for connecting bat-
tery potential to the control conductor Ci72 ex-
tending from hattery at the resistor 206 by way
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RA258 to the control conductor C{72. When the
connector switch {82 selects the trunk line 170
extending to the idle reverting call switch 233,
further operation thereof is arrested due to the
presence of battery potential upcn the control
conductor Cti2 thereof, in the usual manner.

When the trunk line 178 is thus seized by the
connector switch (82, this connector switch oper-
ates to complete a loop circuit between the cailing
subscriber substation A and the line relay R233
in the reverting call switch 288, this loop circuit
extending from ground at the lower winding of
R230 by way of the lower winding of R23%3, RC229,
and RA2ZT tc Ci73, and from battery at the
upper winding of R239 by way of the upper wind-
ing of R238, RC222, and RA22{ to ClT¢, the line
conductors Ci11 and C178 of the trunk line 70
being connecied by way of the operated link
§38 1o the line conductors Ci5t and CI82, respec-
tively, of the calling subscriber line 138, and the
telephone instrument at the substation A being
included in a bridge path extending hetween the
line conductors Cifi and €152 of the subscriber
line {52. When energized over the above-traced
circuit the line relay R228 operates to complete,
at RA231 and RC232, an obvious circuit for enar-
gizing the hold relay R248. When thus ener-
gized the hold relay R248 operates to interrupt,
at RA241 gnd RC24%, a point in the path for
applying battery potential to the control con-
ductor C172 of the trunk line {78, and completes,
at RA24{ and RCZ243, a path for applying ground
potential to the control conductor C{12, this path
extending from ground, at RC283, by way of
RA24{, and RA25S to the control conductor Ci72.
This arplication of ground potential to the con-
trol conductor Ci712 of the trunk line (70 marks
this trunk line as busy to the connector switches
of the links having access thereto, and causes the
switch-through relay in the connector switch
{92 to operate. When the switch-through relay
in the connector switch {82 operates, ground
potential in the operated link {88 is removed
from the wipers 181 and {84 of the finder and con-
nector switches 184 and 1082, respectively, the link
186 and the line circuit 184 being retained in its
operated pesition at this time due to the appli-
cation of ground potential to the control con-
ductor CI72 of the trunk line !78. Also, upon
operating, the relay R240 prepares, at RA24E, a
point in an impulse circuit traced hereinafter
for energizing the rotary magnets M238 and
M238 of the minor switches 288 and 293, respec-
tively, inctluded in the reverting call switch 208.

The subscriber at the calling substation A then
dials at the dial mechanism thereat a third digit
corresponding to the last digit of the directory
number of the calling substation A, thereby to
transmit a series of impulses by way of the pre-
viously mentioned loop circuit to the line relay
R238. The relay R238 follows the dialed im-
pulses in the usual manner, restoring each time
the loop circuit is inferrupted and operating each
time the loop circuit is completed. Each time
the relay R238 restores, it interrupts, at RA23!
and RC232, the circuit for energizing the hold
relay R248, and completes, at RA23! and RC233,
a circuit for energizing in multiple the relay
R250 and the rotary magnet M236 of the minor
switcr 280. The last-mentioned circuit extends
from ground, at RA234, by way of RC233, RAZ4S,
and RA262 to RC264, one branch of this circuit
extending from RC264 by way of the winding of
R250 to battery, and the other branch extending
from RC264 by way of RA218, RC216, and the
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winding of M236 to battery. The relays R249
and R2BQ, being of the slow-to-release type, re-
main operated during impulsing. Each time the
circuit for energizing the rotary magnet M238
is completed and interrupted, this magnet oper-
ates to drive the wipers 283 and 285 cf the rotary
switches 281 and 282, respectively, included in the
minor switch 286 one step away from their nor-
mal positions. When the wipers noted of the
rotary switches 28{ and 282 are driven away
from their nocrmal positions, the switch springs
234 are actuated into engagement, thereby to
prepare a circuit traced hereinafter for energizing
the transfer relay R 278, this circuit being inter-
rupted at this time, at RA254, by the operated
relay R258. In response to this digit the wipers
283 and 285 of the rotary switches &8{ and 282,
respectively, are driven a number of steps away
from their normal positions corresponding to

this dialed digit and into engagement with corre-:

sponding contacts in the associated contact
banks 2384 and 288, respectively. At the con-
clusion of the third digit the line relay R238 re-
operates, thereby to interrupt, at RA231 and

RC238, the circuit for energizing in multiple the -

relay R2Z88 and the votary magnet M238 in order
to cause the relay R250 to restore shortly there-
after and to arrest further operation of the
rotary magnet M238. Upon restoring, the relay
R258 completes, at RA251, the previously men-
tioned circuit for energizing the transfer relay
R278, this circuit extending from ground, at the
switeh springs 234, by way of the switch springs
284, RA25(, and the winding of R273 to battery.
When thus energized the relay R2T9 cperates to
complete, at RA272, an obvicus holding circuit
{or energizing the winding thereof, to interrupt,
at RAZT3 and RC2176, a further point in the pre-
viously traced circuit for energizing the rotary

magnet M236, and to prepare, at RA2I3 and

RC274, a point in a circuit traced hereinafter for
energizing in multiple the relay R2580 and the
rotary magnet M238 of the minor switch £93.
The subscriber at the calling substation A then
dials at the dial mechanism thereat a fourth
digit corresponding to the last digit of the direc-
tory number of the called substation B, thereby
to transmit another series of impulses by way
of the previously mentioned loop circuit to the
line relay R2283.
dialed impulses in the usual manner. Each time
the relay R230 restores it interrupts, at RA23I
and RC232, the circuit for energizing the hold
relay R240, and completes, at RA231 and RC233,
the previously mentioned circuit for ensrgizing
in multiple the relay R259 and the rotary mag-
net M233 of the minor switch 298. 'The last-
mentioned circuit extends from ground, at
RAZ231, by way of RC233, RA245, and RAZ62 to
RC264, one branch of this circuit extending from
RC264 by way of the winding of R259 to battery,
and the other branch extending from RC264
by way of RA2Y3, RC274, and the winding of
M238 to battery. Each time the circuit for en-
ergizing the rotary magnet M238 is completed
and interrupted, this magnet operates to drive
the wipers 233 and 255 of the rotary switches
291 and 292, respectively, included in the minor
switch 280 one step away from their normal
positions.
switches 281 and 2982 are driven away from their
normal positions the switch springs 235 are actu~
ated into engagement, thereby to prepare a cir-
cuit traced hereinafter for energizing the trans-
fer relay R260, this circuit being interrupted at

The relay R230 follows the:

When the wipers noted of the rotary’
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this time, at RA252, by the operated relay R256.
In response to this digit the wipers 293 and 295
of the rotary switches 291 and 292, respectively,
are driven a number of steps away from their
normal positions corresponding to this dialed
digit and into engagement with corresponding
contacts in the associated contact hanks 294 and
298, respectively. At the conclusion of the fourth
digit the line relay R28) reoperates, thereby to
interrupt, at RA23f and RC233, the circuit for
energizing in multiple the relay R25% and the
rotary magnet M23§ in order to cause the relay
R2E3 to restore shortly thereafter and to arrest
further operation of the rotary magnet M238.
Upon resforing, the relay R258 completes, at
RA252, the. previously mentioned circuit for en-
ergizing the transfer relay R260, this circuit ex-
tending from ground, at the switch springs 235,
by way of the switch springs 235, RA252, and the
winding of R268 to battery. When thus ensr-
gized the relay R268 operates o complete, at
RA251, an obvious holding circuit for energizing
the winding thereof, to interrupt, at RA262 and
RC284, a further point in the previously traced
circuit for energizing in multiple the relay R25%
and the rotary magnet M233, and to prepare, at
RA262 and RC263, a circuit traced hereinafter
for energizing the relay R210.

Shortly affer the conclusion of the fourth digit
dialed the subscriber at the substation A replaces
the receiver of the telephone instrument thereat
upon its hook, thereky to interrupt the loop cir-
cuit extending -to the line relay R238 in order
to cause the latter relay to restore. Upon re-
storing, the relay R238 completes, at RA231 and
RC233, the previously mentioned ecircuit for en-
ergizing the relay R2{8, this cireuit extending
from ground, at RA234, by way of RC233, RA245,
RA282, RC263, RAZ58, and the winding of R21{0
to battery. When thus energized the relay R218
operates to complete, at RA211{, an obvious path
for applying ground potential to the ringing ma-
chine start lead C208, to prepare, at RA212, a
holding circuit traced hereinafter for energizing
the switch-through relay R228, to complete, at
RAZ{3, a path extending from battery, at the
winding of R228, by way of the winding of R%28,
RAZ25, RC228, and RA213 to the ring pick-up
lead C21i5 for applying battery potential tc C2135,
and to complete, at RAZ2i4, an .obvious holding
circuit for energizing the hold relay R240. The
hold relay R248, being of the slow-to-release
type, does not restore incident to the resteration
of the line relay R289, and is retained in its oper-
ated position over the above-mentioned holding
circuit for energizing the winding thereof. Ac-

cordingly, ground potential is not removed from

the control conductor Ci172 of the trunk line {78
incident to the restoration of the line relay R238.

‘Shortly thereafter and at the beginning of a
code ringing cycle, ground potential is applied
in the ringing machine to the ring pick-up lead
C215, thereby to complete a circuit for energiz-
ing the switch-through relay R228, this circuit
extending from the grounded ring pick-up lead
C215 by way of RAZ2I3, RC226, 'RA225, and the
winding of R228 to battery. When thus ener-
gized the relay R228 operates to complete, at
RAZ24 and RA225, a holding circuit for ener-
gizing the winding thereof extending from
ground, at RA212, by way of RA224, RA225, and
the winding of R228 to battery, and to interrupt,
at RA225 and RC228, the. original circuit for
energizing the winding thereof by way of the
ring pick-up lead C2i5. Also,-the relay R228
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interrupts, at RA221 and RC222, and at RA227
and RC228, further points-in the loop circuit for
energizing. the line relay R238, and completes,
at RA22{ and RC223, and at RA227 and RC228,
points in a circuit traced hereinafter for pro-
lecting ringing current from the ringing ma-
chine associated with the trunk line 208’ by way
of the operated reverting call switch 289, the
trunk line {70, and the link 190 over the sub-
scriber line 180, the exact circuit for projecting
'inging current from the ringing machine asso-
ciated with the trunk line 2066’ over the sub-
scriber line 168 depending upon the positions
of the wipers of the rotary switches included in
the minor switches 280. and 290, in a manner
more fully described subsequently.

As previously noted, a divided ringing circuit
is employed in the system, a first group of sub-
seriber substations associated with each party
line having ringers thereat connected between
one line conductor of the party line and ground,
and-a second group of subscriber substations as-
sociated with each party line -having ringers
thereat connected bhetween the other line con-
ductor of the party line and ground. The oper-
ation of the reverting call switch 288 depends
upon whether the calling and called subscriber
substations A and B are in the same group. In
the event these subscriber substations are in the
same group, the reverting call switch 208 oper-
ates to cause ringing current of the code corre-
gponding to the called subscriber substation to be
projected over the line conduetor of the sub-

. seriber liné {59, to which the ringers at each of

the subscriber substations A and B are con-
nected. In the event these subscriber substations
are in different groups; the reverting call switch
280 cperates first to cause ringing current of the
code corresponding to the. calied subscriber sub-
station to be projected over the line conductor
of the subscriber line {58, to which the ringer at
the called substation B is connected, and then to
cause ringing current of the code corresponding
to' the calling subscriber substatien to be pro-
jected over the line conductor of the subscriber
line 168, o which the ringer at the calling sub-
station A is connected. Also, it is noted that the
subscriber substations associated with. the sub-
scriver line 150 and having ringers connected to
one line conductor thereof are assigned directory
numbers comprising ‘a third odd digit, and the
subscriber substations. associated with the sub-
scriber line 483 and having ringers connected to
the other line conductor thereof are assigned di-
restory numbers comprising a third even digit.
Assuming that the third digit of the directory
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number of the calling subscriber substation A is -
the No. 1, and the third digit of the directory

number of the called subscriber substation B is

the No. 3, the wipers of the rotary switches of

the minor switch 288 engage the first contacts
in the associated contact banks, and the wipers
of the rotary switches of the minor switch 299
engage the third contacts in the associated con-
tact banks. At this time a circuit. is completed
for projecting ringing current of the code corre-
sponding to the called subscriber substation B
over the subscriber line (88, this circuit extend-
ing from the ungrounded terminal of the ringing
machine winding by way of the ringing conductor
M3, the third contact in the contact bank 284 and
the associated wiper 283 of the rotary switeh 281,
the upper winding of the ring cut-off relay RE55,

RC223, and RA221, to the line conductor C{7{ of

the trunk line #718; and therefrom by.way. of the
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operated link (89, the line conductor C{5{ of
the subscriber line {58, and a condenser and the
ringer at the called substation B, to ground.
Also, a circuit is prepared for energizing the up-
per winding of the ring cut-off relay R285, which
is completed when the subscriber at the substa-
tion B answers the call by removing the receiver
of the telephone instrument thereat from its
hock, this circuit extending, when completed, by
way of the previously traced path to the line
conductor Ci51 of the subscriber line {83, and
therefrom by way of the bridge path at the sub-
station B between the line conductors Ci5! and
C152 of the subscriber line {58, C152, the op-
erated link {89, the line conductor Ci73 of the
trunk line {79, RA227, RC228, and the windings
202 and 203 of the transformer 28( to ground.

Assuming that the third digit of the directory
number of ‘the calling subscriber substation A is
the No. 2, and the third digit of the directory
number of the called subscriber substation B is
the No. 4, the wipers of the rotary switches of
the minor switch 280 engage the second contacts
in the associated contact banks, and the wipers
of the rotary switches of the minor switch 290
engage the fourth contacts in-the associated con-
tact banks. At this time a circuit is completed
for projecting ringing current of the ccde corre-
sponding to the called subscriber substation B
over the subscriber line 150, this circuit extend-
ing from the ungrounded terminal of the ringing
machine winding by way of the ringing conductor
M4, the fourth contact in the contact bank 298
and the associated wiper 285 of the rotary switch
202, and the windings 285 and 264 of the trans-
former 281 to ground at RAZ220. This ringing
current traversing the windings 204 and 205 of
the transformer 20! induces a corresponding
ringing current in the windings 2082 and 203
thereof, which traverses a path exitending from
ground by way of the windings 203 and 202,
RC228, RAZ227, to the line conductor CI178 of the
trunk line {70, and therefrom by way of the op-
erated link {98, the line conductor Ci152 of the
subscriber line 150, and the condenser and the
ringer at the called substation B to ground.
Also, a circuit is prepared for energizing the up-
per winding of the cut-off relay R255, which is
completed when the subscriber at the substation
B answers the call by removing the receiver of
the telephone instrument thereat fromn its hook,
this cireuit extending, when completed, from bat-
tery at the resistor 287, by way of the resistor 207,
the second contact in the contact bank 284 and
the associated wiper 283 of the rotary switch 281,
the fourth contact in the contact bank 284 and
the associated wiper 293 of the rotary switch
284, the upper winding of R255, RC223, RA221,
the line conductor CiT! of the trunk line {78, and
the operated link 188 to the line conductor Ci51,
and therefrom by way of the bridge path at the
substation B between the line coanductors Cibi
and C52 of the subscriber line {58, and a portion
of the previously traced circuit to ground, at the
winding 283 of the transformer 201.

Assuming that the third digit of the directory
number of the calling subscriber substation A
is the No. 1, and the third digit of the directory
number of the called subscriber substation B is
the No. 2, the wipers of the rotary switches of
the minor switch 288 engage the first contacts in
the associated contact banks, and the wipers of
the rotary switches of the minor switch 290 en-
gage the second contacts in the associated con-
tact banks. At this time a circuit is completed
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for projecting ringing current of the code corre-
sponding to the called subscriber substation B
over the subscriber line 159, this circuit extend-
ing from the ungrounded terminal of the ringing

machine winding by way of the ringing con-

ductor M2, the second contact in the contact
bank 295 and the associated wiper 295 of the
rotary switch 292, and the windings 205 and 208
of the transformer 20! to ground at RA230. This
ringing current traversing the windings 204 and
205 of the transformer 201 induces a correspond-
ing ringing current in the windings 202 and 203
thereof which is projected by way of the previ-
ously traced path over the line conductor C152
of the subscriber line i50 to ground at the ringer
at the called substation B. Also a circuit is com-
pleted for projecting ringing current of the code
corresponding to the calling subscriber substa-
tion A over the subscriber line 158, this circuit
extending from the ungrounded terminal of the
ringing machine winding by way of the ringing
conductor Ml, the first contact in the contact
bank 284 and the associated wiper 283 of the
rotary switch 281, the second contact in the con-
tact bank 294 and the associated wiper 293 of the
rotary switch 291, the upper winding of the ring
cut-off relay R255, RC223, RA22!, the line con-
ductor CIT{ of the trunk line 110, the operated
link {08, the line conductor Ci5i( of the sub-

scriber line 189, and a condenser and the ringer

at the calling substation A to ground. The ring-
ing machine operates to complete the circuits
for applying ringing currents to the ringing con-
ductors Mi to M35, inclusive, sequentially, thereby
to cause the ringer at the called substation B and
the ringer at the calling substation A to be oper-
ated alternatively. Also a circuit is prepared for
energizing the upper winding of the ring cut-off
relay R285, which is completed when the sub-
scriber -at the substation B answers the call by
removing the receiver of the telephone instru-
ment thereat from its hook, this circuit extend-
ing, when completed, from the ringing conductor
Mt by way of the previously traced path to

ground at the winding 203 of the transformer .

201,

Assuming that the third digit of the directory
number of the calling subscriber substation A is
the No. 2, and the third digit of the directory

number of the .called subscriber substation B is :

the No..1, the wipers of the rotary switches of
the minor switch 280 engage the second contacts
in the associated contact banks, and the wipers
of the rotary switches of the minor switch 290
engage the first confacts in the associated con-
tact banks. At this time a circuit is completed
for projecting ringing current of the code cor-
responding to the called subscriber substation B
over the subscriber line 150, this circuit extending
from the ungrounded terminal of the ringing
machine winding by way of the ringing con-
ductor MH{, the first contact in the contact bank
204 and the associated wiper 293 of the rotary
switch 291, the upper winding of R255 and a
portion of the previously traced circuit includ-
ing the line conductor Ci51 of the subscriber line
150 to ground at the ringer at the called substa-
tion B. Also a circuit is completed for project-
ing ringing current of the code corresponding
to the calling substation A over the subscriber
line (58, this circuit extending from the un-
grounded terminal of the ringing machine wind-
ing by way of the ringing conductor M2, the sec-
ond contact in the contact bank 286 and the as-
sociated wiper 285 of the rotary switch 282, the
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first contact in the contact bank 296 and the
associated wiper 295 of the rotary switch 292, and
the windings 205 and 204 of the transformer 20T
to ground, at RA220. This ringing current
traversing the windings 204 and 205 of the trans-
former 28! induces a corresponding ringing
current in the windings 202 and 203 thereof
which is projected by way of the previously
traced circuit including the line conductor Ci52
of the subscriber line 158 to ground at the ringer
at the calling substation A. As previously noted,
the ringers at the called and calling subscriber
substations B and A, respectively, are operated
alternatively. Also a circuit is prepared for ener-
gizing the upper winding of the ring cut-off relay
R255, which is completed when the subscriber
at the substation B answers the call by removing
the receiver of the telephone instrument thereat
from its hook, this circuit extending, when com-
pleted, from the ringing conductor MI by way
of the previously traced path to ground at the
winding 283 of the transformer 201.

When the subscriber at the called substation
B answers the call, one of the previously traced
circuits for energizing the upper winding of the
ring cut-off relay R258 is completed, depending
upon whether the calling and called substations
A and B, respectively, are in the same or different,
groups, as- previously noted. When thus ener-
gized the ring cut-off relay R25%5 operates to
complete, at RA257, a holding circuit for energiz~
ing the lower winding thereof, this circuit ex-

tending from ground, at RAZ44, by way of -

RA257T and the lower winding of R255 to bat-
tery. Also the relay R255 interrupts, at RA256,
the previcusly traced path for applying ground
potential to the control conductor CI12 of the
trunk line 170, and interrupts, at RA258, the
circuit for energizing the relay R218, thereby to
cause the latter relay to restore. Upon restor-
ing, the relay R210 interrupts, at RA211, the pre-~
viously traced path for applying ground poten-
tial to the ringing machine start lead C286 in
order to arrest further operation of the ringing
machine associated with the reverting call switch
208, to interrupt, at RA242; the holding circuit
for energizing the relay R228 in order to cause
the latter relay to restore, and to interrupt, at
RA?214, the previously traced holding circuit for
energizing the hold relay R248. Shortly there~
after the hold relay R248 restores to interrupt,
at RA244, the holding circuit for energizing the
lower winding of the ring cut-off relay R255 in
order to cause the latter relay to restore shortly
thereafter, and to complete, at RA246, a circuit
for energizing the release magnet M239 of the
minor switch 288, this circuit extending from
ground, at RA246, by way of RA285, RC286, and
the winding of M2239 to battery. When this
energized the release magnet M238 operates to

release the wipers of the rotary switches 281 and

292 of the minor switch 288, thereby to cause
these wipers to be returned to their normal posi-
tions. When- the wipers noted of the rotary
switches of the minor switch 288 are returned
to their normal positions, the switch springs 235
are actuated into disengagement, thereby to
interrupt the holding circuit for energizing the
transfer relay R288. The transfer relay R260
then restores to interrupt, at RA265 and RC?268,
the circuit for energizing the release magnet
M239, and to complete, at RA285 and RC261, a
circuit for energizing the release magnet M237
of the minor switch 288, this circuit extending
from ground, at RA246, by way of RA285, RC2867,

RA277, and the winding of R287 to battery.
When thus energized the release magnet M237
operates to release the wipers of the rotary
switches 28f and 282 of the minor switch 288,

thereby to cause these wipers to be returned to -

their normal positions. When the wipers noted
of the rotary switches of the minor switch 288
are returned to their normal positions, the switch
springs 234 are actuated into disengagement,
thereby to interrupt the holding circuit for ener-
gizing the transfer relay R270. The transfer
relay R270 then restores to interrupt, at RA277,
the circuit for energizing the release magnet
M237. Upon restoring, the hold relay R240, the
ring cut-off relay R255, and the transfer relay
R270 complete, at RA241 and RC242, at RA256
and at RA2T(, respectively, the previously traced
path for connecting battery at the resistor 296
to the control conductor CI12. of the trunk line
118, thereby to mark this trunk line as idle to
the connector switches of the links having access
thereto. At this time the reverting call switch
290 is compietely released for further use.

The ring cut-off relay R25% in the reverting
call switch 200 operates when the call is answered

at the called substation B to interrupt, at RA25S, -

the path for applying. ground potential to the
control conductor C{72 of the trunk line 178,
thereby to interrupt the previously traced hold-
ing circuit for energizing the lower winding of
the cut-off magnet Ri10 in the line circuit 124
individually associated with the subscriber line
158. The cut-off magnet R{18@ then restores, to
complete, at RAIIT and RCIIT and at RA{I]

and RCII!, a bridge circuit for energizing the

windings of the ‘line magnet R128, thereby to
retain this line magnet in its operated position.
This circuit extends from ground at the lower
winding of Ri28 by way of the lower winding
of RI20, RAI!T, RCIIT, CI52, the bridge path
including the telephone instrument at the called
subscriber substation B between the line con-
ductors C182 and Ci51 of the subscriber line 158,
CI5t, RCI{{, RAIIl and the upper winding of
R128 to battery. Also, upon restoring, the cut-
off magnet R{10 interrupts, at RA{16 and RAI1T,
the previously traced holding circuit for energiz-
ing the lower winding of the line magnet R129,
interrupts, at RA{{4 and RC!14, a further point
in the holding circuit for energizing the lower
winding thereof, interrupts, at RAH{2 and RC}12,
a further point in the previously traced path for
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applying ground potential by way of the control

conductor C153 of the subscriber line {58 to the
control conductor Ci54 thereof, and completes,
at RAI13 and RCI13, the previously traced path
for applying ground potential, at RC{13, to the
control conductor Ci54 of the subscriber line 159
extending to the contact banks of the Strowger
mechanisms included in the connector switches
cf the links having access thereto, thereby to
mark the subscriber line 159 as busy. -Finally,
the cut-off magnet R{l0 completes, at RAIIS
and RCI15, the previously menticned path for
applying ground potential to the control -con-
ductor CI158 extending to the permanent alarm,
this path extending from ground at RCItE by
way of RAIE5, RCi25, RAIZE, RAI268 and RC{28
to the control conductor Ci56. This application
of ground potential to the control conductor
C156 causes the permanentf alarm device asso-
ciated therewith o be actuated, thereby to in-
dicate to an operator that the subscriber line 158
is busy on a reverting call or due to a permanent
fault thereof thereon. Due to the fact that the
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bridge circuit for energizing the upper and low~
er windings of the line magnet Ri20 is completed
at RCII! and RAI1{ and at RA!IT and RCHIT
prior to the interruption of the holding circuit
for energizing the lower winding thereoi at
RAIIE and RAII(T, as previously noted, the line
magnet Ri28 remains in its operated position.
At this time the line circuit 184 is operated to
lock the subscriber line §58 out of service; and
talking battery is supplied by way of the pre-
viously traced bridge circuit to the telephone in-
strument at the called subscriber substation B.

As previously. noted, when the subscriber at
the called substation B answers the call the re-
verting call switch 288 is released, thereby to in-
terrupt the circuit for projecting ringing current
over the subscriber line {58 in order to cause fur-
ther operation of the ringer at the calling sub-
scriber substation A to be arrested. When the
operation of the ringer at the calling subscriber

‘substation A is arrested, the subscriber thereat

is advised that the sukscriber at the called sub-
station B has answered the call. The subscriber
at the substation A then removes the receiver of
the telephone instrument thereat from its hock,
thereby to complete an established connection
between the calling and called subscriber substa-
tions A and B, respectively, for two-way commu-
nication therebetween, talking battery being sup-
plied to the substation A by way of the previously
traced bridge circuit.

The release of this established connection be-
tween the subscriber substations A and B is un-
der the control of the last subscriber to replace
the receiver of the telephone instrument at his
substation upon its hook. When the last sub-
scriber replaces the receiver of the telephone in-
strument at his substation upon its hook, the
bridge circuit for energizing the upper and lower
windings of the line magnet R{28 is interrupted,
thereby to cause this line magnet {o restore, as
previously noted. At this time the established
connection between the subscriber substations A
and B is completely released, and the line circuit
104 individually associated with the subscriber
line {80 is released, thereby to mark this sub-
scriber line as idle to the finder and connector
switches of the links having access thereto.

It will be understood that a reverting call which
is to be extended from the subscriber substation C
to the subscriber substation D is first initiated at
the substation C by removing the receiver of the
telephone instrument thereat from its hook and is
subsequently completed to the substation D in the
manner that the previously deseribed reverting
call from the substation A was extended to the
substation B. The release of this established
connection is under the control of the last party
to repiace the receiver of the telephone instru-
ment at his substation upon its hook, as previously
noted.

Also it is noted that a timing arrangement is
incorporated in the connector switch 182 which
is operative in the event the switch-through re-
lay therein does not operate within a predeter-
mined time interval, due to the fact that the
connector switch has not been fully operated to
seize a line accessible thereto, to cause ground
potential to be remcved from the wiper {8{. For
example, the link {20 may be seized in the pre-
viously described manner by the appearance of
a fault on one of the subscriber lines, in which
case the connector switch 182 thereof would not
be operated subsequently to seize a line accessible
thereto in order to cause the operation of the
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switch~through relay therein, whereby ground po-
tential would be reinoved from the wiper (8(, as
previously noted. Under these conditions where
ground potential is removed from the wiper 181,
the hoelding circuit for energizing the cut-off mag-
net in the line circuit associated with the line
having the fault thereon is interrupted, thereby
to cause the cut-off magnet to restore. Upon re-
storing, the cut-off magnet in the line circuit as-
sociated with the line having the fault thereon
causes the line to be locked out of service in the
manner described previously in connection with
the extension of a reverting call between the sub-
scriber substations A and B. Also, ground poten-
tial is applied to the control conductor associated
therewith extending to the permanent alarm de-
vice, thereby to cause the permanent alarm de-
vice to be operated. The operation of the per-
manent alarm device for an unreasonable time
interval indicates to an operator that the as-
sociated line is locked out of service upon a per-
manent fault théreon rather than merely being
busy due to a reverting call thereon.

While there has been described what is at pres-
ent considered to be the preferred embodiment of
the invention, it will be understood that various
modifications may be made therein, and it is in-
tended to cover in the appended claims all such
modifications as fall within the true spirit and
scope of the invention.

What is claimed is:

1. A line circuit adapted for use in a telephone
system including a line accessible to an automatic
switch, said line circuit comprising, in combina-
tion, line and cut-off relays, a first contact set
operatively associated with said line relay, a sec-
ond contact set operatively associated with said
cut-off relay, a third contact set, means normally
effective operatively to associate said third con-

tact set with said line relay, each of said contact *

sets having a normal position and heing operative
away from its normal position in response to the
operation of the one of said relays with which it
is operatively associated, means responsive to the
creation of a calling condition on said line for
causing said line relay to be operated, means re-
sponsive to the seizure of said line by said auto-
matic switeh for causing said cut-off relay to be
operated, means controlled by the operation of
said cut-off relay for rendering said first-men-
tioned means ineffective, additional means con-
trolled by the operation of said second contact
set away from its normal position for causing
said line relay to be operated, and circuits for

controlling said automatic switch governed in ac- 5

cordance with the positions of said contact sets.
2. A line circuit adapted for use in a telephone
system including a line accessible to an auto-
matic switch, said line circuit comprising, in
combination, line and cut-off relays, a first con-
tact set operatively associated with said line re-
lay, a second contact set operatively associated
with said cut-off relay, a third contact set,
mechanical means for operatively associating

said third contact set with said line relay, each #

of said contact sets having a normal position
and being operative away from its normal posi-
tion in response to the operation of the one of
said relays with which it is operatively associated,

said line relay being operative in response to the 7t

creation of a calling condition on said line, said
cut-off relay being operative in response to the
seizure of said line by said automatic switch,
means controlled by the operation of said cut-

off relay for actuating said mechanical means, 7
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additional means controlled by the operation of
said second contact set away from its normal
position for causing ‘said line relay to be op-
erated, and circuits for controlling said automatic
switch governed in accordance with the positions
of said contact sets. )

3. A line circuit adapted for use in a telephone
system including -a line provided with at least
one- line conductor -and accessible to an auto-
matic switch, said line circuit comprising, in
combination, line and cut-off relays, a first con-
tact set operatively associated with said line re-
lay, a second contact set operatively associated
with 'said cut-off relay, a -third contact set,
means normally effective operatively to associate
said third contact set with said line relay, each
of -said contact ‘sets having a normal position
and being operative away from its normal posi-
tion in response to the operation of the one of
said relays with which it is operatively asso-
ciated, a first circuit including said line con-
ductor for said line relay, a holding circuit for
said line relay, said first circuit being completed
in response to the creation of a calling condition
on said line, whereby said line relay is operated,
said cut-off relay being operative in response to
the seizure of said line by said automatic switch,
means controlled by the operation of said cut-off
relay for rendering said first-mentioned means
ineffective, whereby said third contact set is
returned to its normal position, means con-
trolled by the operation of said second contact
set away from its normal position for completing

. said holding circuit and for interrupting said

first circuit, whereby said line relay is retained
operated, and circuits for controlling said auto-
matic switch governed in accordance with the
positions of said contact sets.

4. A line circuit adapted for use in a telephone
system including a line provided with at least one
line conductor and accessible to an -automatic
switch, said line circuit comprising, in combina-
tion, line and cut-off relays, a first contact set
operatively associated with said line relay, a

'second contact set operatively associated with

said cut-off relay, a third contact set, mechanical
means for operatively associating said third con-
tact set with said line relay, each of said con-
tact sets having a normeal position and being op-

erative away from its normal position in re--

sponse to the operation of the one of said relays
with which it is operatively associated, a first
circuit including said line conductor for said line
relay, a holding circuit for said line relay, said first
circuit being completed in response to the crea-
tion of a calling condition on said line, whereby
said line relay is operated, said cut-off relay
being operative in response to the seizure of said
line by said automatic switch, means controiled
by the operation of said cut-off relay for actuat-
ing said mechanical means, whereby said third
contact set is returned to ifs normal position,
means controlled by the operation of said second
contact set away from its normal position for
completing said hoelding circuit and for inter-
rupting said first circuit, whereby said line relay
is retained operated, and circuits for controlling
said automatic switch governed in accordance
with the positions of said contact sets.

5, In a telephcne system, a line, a number of
automatic switches having access to said line, a
line circuit associated with said line and in-
cluding line and cut-off relays, a first contact set
operatively associated with said line relay, a
second contfact set operatively associated with
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said cut-off relay, a third contact set, means
normally -effective operatively to associate said
third contact set with said line relay, each of
said contact sets having a normal position and
being operative away from  its normal position
in response to the operation of the one of said
relays with which it is operatively associated,
means responsive to the creation of a calling
condition on said line for causing said line relay
to be operated, control means operative in re-
sponse tc the operation of said first and third
contact sets away from their normal positions
for causing an idle one of said automatic switches
to seize said line, means responsive to the seizure
of said line by said one automatic switch for
causing said cut-off relay to be opersted, means
controlled by the operation of said cut-off relay
for rendering said first-mentioned means inef-
fective, whereby said third contact set is re-
turned to its normal position, means controlled
by the return of said third contact set to its nor-
mal position for arresting the operation of said
control means, and additional circuits for con-
trolling said automatic switches governed in ac-
cordance with the positions of said contact sets.
6."In a telephone system, & line, a number .of
finder switches having access to said line, a line
circuit associated with said line and including
line and cut-off relays, a distributor associated
with said finder switches and operative to cause
an idle one of said finder switches to operate and
seize a line marked as a calling line, a first con-
tact set operatively associated with said line
relay, a second contact set operatively associated
with said cut-off relay, a third contact set, means
normally effective operatively to associate said
third contact' set with said line relay, each of
said contact sets having a normal position and
being operative away from its normal position in
response to the operation of the one-of said relays
with which it is operatively associated, means re-
sponsive to the creation of a calling condition on
said line for causing said line relay to be oper-
ated, means confrolled by the .operation of said
first and third contact sets away from their nor-
mal positions for initiating operation of said dis-
tributor and for marking said line as a calling line,
means responsive to the seizure of said line by one
of said finder switches for causing said. cut-off
relay to be operated, means controlled by the
operation of said cut-off relay for rendering said
first-mentioned means ineffective, whereby said
third contact set is returned to its normal posi-
tion, and means controlled by the return of said
third contact set to its normal ‘position for ar-
resting the operation of said distributor, .-

7. In a telephone system, a line, a number. of
finder switches having access to said line, a'line
circuit associated with said line and including
line and cut-off relays, a distributor associated
with said finder switches and operative to cause
an idle one of said finder switches to operate and
seize a line marked as a calling line, a first con-
tact set' operatively associated with said line re-
lay, a second contact set operatively associated
with said cut-off relay, a third contact ‘set, me-
chanical means for operatively associating said
third contact set with said line relay, each of said
contact sets having a normal position and being
operative away from its normal position in re-
sponse to the operation of the one of said relays
with which it is operatively associated, means re-
sponsive to the creation of a calling condition on
said line for causing said line relay to be oper-
ated, means controlled by the operation of said
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first- and: third contact sets away from their nor-
tidal positions for initiating operation of said dis-
tributor and for miarking said line -as a calling
line, means responsive to the seizure of said line
by one of said finder switches for causing said
cut-off relay to be operated, means controlled by
the operation of said cut-off relay for actuating
said mechanical means, whereby said third con-
tact set is returned to its normal position, and
means controlled by the return of said third con-
tact set to its normal position for arresting the
operdtion of said distributor.

8. In a telephone system, a line provided with
at least one line conductor, a number of finder
switches having access to said line, a line circuit
associated with said line and including line and
cut-off relays, a distributor associated with said
finder switches and operative to cause an idle one
of seid finder switches to operate and seize a line
marked as a calling line, & first contact set op-
eratively associated with said line relay, a second
contact set operatively associated with said cut-
off relay, a third contact set, mechanical means
for operatively associating said third contact set
with said line relay, each of said contact sets
having a normal position and being operative
away from its normal position i response to the
operation of the one of said relays with which
it is operatively associated, a first circuit includ-
ing said line conductor for said line relay, a hold-
ing circuit for said line relay, means responsive to
the creation of a calling condition on said line
for causing said first circuit to be completed,
whereby said line relay is operated, means con-
trolied by the operation of said first and third
contact sets away from their normal positions
for initiating operation of said distributor and
for marking said line as a calling line, means re-
sponsive to the seizure of said line by one of said
finder switches for causing said cut-off relay to
be cperated, means controlled by the operation
of said cut-off relay for actuiating said mechani-
cal means, whereby said third contact set is re-
turned to its normal position, means controlled
by the operation of said second contact set away
from its normal position for completing said
holding circuit and for interrupting said first
circuit, whereby said line relay is retained oper-
ated, and means controlled by the return of said
third contact set to its normal position for ar-
resting the operation of said distributor.

9. A line circuit adapted for use in a telephone
system including a line accessible to a number of
automatic switches, said line circuit comprising,
in combination, line and cut-off relays, a first
contact set operatively associated with said line
relay, a second contact set operatively associated
with said cut-off relay, & third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of
said coniact sets having a norinal position and
being coperative away from its normal position in
response-to the operation of the one of said re-
lays with which it is operatively associated,
means responsive to the creation of a calling
condition on said line for causing said line re-
lay to be operated, means responsive to the sei-
zure of said line by one of said automatic

witches for causing said cut-off relay to be op-
erated, means controlled by the operation of said
cut-off relay for rendering said first-mentioned
means ineffective, whereby said third contact set
is returned to its normal position, means con-
trolled by the operation of said second contact
set away from its normal position for causing
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said line relay to be retained operated, means for
releasing said one automatic switch, means re-
sponsive to the release of said one automatic
switeh for causing said cubt-off relay to be re-
stored, means controlled by the return of said
second contact set to its normal position for
causing said line relay to remain operated in the
event & calling condition remains on said line,
and means controlied when said first contact set
is cperated away from its normal position and
said second and third contact sets are returned
to their normal positions for marking said line
as busy to said automatic switches.

18. A line circuit adapted for use in a tele-
vhene system including a line accessible to a
number of automatic switches, said line circuit
comprising, in combination, line and cut-off re-
lays, a first contact set operatively associated
with said line relay, a second contact set opera-
tively asscciated with said cut-off relay, a third
contact set; mechanical means for operatively as-
sociating said third contact set with said line
relay, each of said contact sets having a normal
position and being operative away from its nor-
mal position in response to the operation of the
one of said relays with which it is operatively as-
socisted, said line relay being operative in re-
sponse to the creation of a calling condition on
said line, said cut-off relay being operative in re-
sponse to the seizure of said line by one of said
automatic switches, means controlled by the op-
eration of said cut-off relay for actuating said
mechanical means, whereby said third contact
set is returned to its normal position, means con-
trolled by the operation of said second ccntact
set. away from its normal position for causing
said line relay to be retained operated, means for
releasing said one autematic switch, said cuf-off
relay being restored in response to the release of
said one automatie switch, said line relay re-
maining operated subsequent to the return of
said second-contact set to its normal posifion in
the event a calling condition remains on said
line, and means controlled when said first con-
tact set is operated away from its normal posi-
tion and said second and third contact sets are
returned to their normal positions for marking
said line as busy to said automatic switches.

11. A line circuit adapted for use in a tele-
phone system including 2 line provided with at
least one line conductor and accessible to a num-
ber of automatic switches, said line circuit com-
prising, in combination, line and cut-off relays, a
first contact set operatively associated with said
line relay, a second contact set operatively as-
sociated with said cut-off relay, a third contact
set, means normally effective operatively to as-

sociate said third contact set with said line relay,

each of said contact sets having a normal posi-
tion and being operative away from its normal po-
sition in response to the operation of the one of
said relays with which it is operatively associated,
a first circuit including szid line conductor for
said line relay, a holding circuit for said line re-
lay, said first circuit being completed in response
to the creation of a calling condition on said line,
whereby said line relay is operated, said cut-
off relay being operative in response to the seizure
of said line by one of said automatic switches,
means controiled by the operation of said cut-
off relay for rendering said first-mentioned means
ineffective, whereby said third contact set is re-
turned to its normal position, means controlled
by the operation of said second contact set away
from its normal position for completing said hold-
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ing circuit and-for-interrupting said*first-eircuit,
‘whereby -said -line relay is -retainéd - -operated,
means - for:releasing ‘said-one automatic switch,
said cut-off relay- being ‘restored:in ‘response:to
the release of-said-oné automatic-switeh, -means
controlled by the return-of said- second-contact
set to its normal -position for  completing: said
first -cireuit and for interrupting ~said ‘holding
circuit, whereby said line relay- remains operated
to said-second position in‘the:event a calling-con-
dition-remains on said-line; and means-controlled
when said first contact-setis operated-away from
its normal position and-said second-and “third
contact sets -are returned:to'their normal ‘posi-
tions for marking-said- line as busy’ to-said ‘auto-
matic switches.

-"12.-In a telephone- system, a’°line,;.a number of
automatic switches -having “aecess ‘to “said line,
a'line -circuit -associated “with ‘said line-and:in-
cluding line -and cut-off -relays,-a first-contact
set - operatively -associated with -said ‘line -rélay,
asecond contact set ‘operatively ‘assoeiated-with
said cut-off relay, a third contact set, meansnor-
mally effective operdtively to -associgtevsaid: third
contact set- with said line relay,-eath of-said-con-
tact sets having a normal position and-being: op-
erative ‘away from -its normal: position in -re-
sponse to the operation-of-the-one: 6f ‘said-relays
with which it is operatively -associated; means re-
sponsive to the creation of a’calling-condition-on
said line for causing -said'line relay to be oper-

-ated, means controlled by the -operation of ‘said
first and third contact sets-away from their nor-

mal - positions ‘for causing an-idle:one of -said

-automatic switches to seize said- line, ‘means-re-
‘sponsive to-the seizure of ‘said line by said:one
-automatic switch for causing said cut-off relay
‘to be operated, means ‘controlled: by ‘the oper-
-ation -of said cut-off relay for rendering -said

first-mentioned - means ineffective,” whereby -said
third-contact set is:returned to' its'normal-posi-
tion, means controlled-by the operation of - said
second contact set away ‘from -its ‘normal -posi-
tion -for causing-said line relay to ‘be retained
operated, means for releasing -said - one-:auto-
matic switch, means responsive to  the ‘release
of said one automatic switch for causing said cut-
off relay to be restored, means controlled- by: the
return of- said-second contact set to its normal
position for causing said line relay to remain op-
erated in the-event-a calling condition-remains
on :said 'line, -and - means ‘controélled ‘when . said
first contact set is operated away from:its nor-
mal -position and said:second and:third contact
sets- are returned-to their normal positions :for
marking said line -as busy to -said -automati
switches. <
13. In a telephone system, a line; a number of
finder and connector -switches' having access to
said-line,-a line' circuit-associated: with:said line
and including line‘and cut-off relays, a distribu-
tor associated- with -said finder switches and op-
erative to cause an idle one of said finder'switches
to operate and seize -a line-marked as-a calling
line, a first contact set-operatively associated with
said line relay, a second contact set-operatively
associated with-said cut-off ‘relay, a third con-
tact set, means normally effective operatively to
associate said third contact set.with-said line re~
lay, each of said contact sets having a‘normal-po-
sition and being: operative away: from:its:normal
position in response to the ‘operation: of: the one
of .said -relays-with ‘which'it:is" operatively -as-

- sociated, means responsive:to the creation:of a

calling .condition onrsaid line'for causing-said line
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relay-to be operated, means:controlled by the op-
-eration of :said: first. and third contact sets'away

‘from:their:normal positions:for initiating opera-

tion of said distributor and for-marking:said. line

as.a calling line, means responsive to the-seizure -
-of :said :line: by one of said finder switches- for

‘causing said cut-off relay to be operated, means
controlled: by the operation of said. cut-off relay
for rendering :said first-mentioned : mieans.  in-

-effective, :whereby said third contact 'set is re-

turned:to its normal position, means controlled
‘Jby:the operation of ‘said second contact set away
from-its:normal position for:causing said :line
relay:to-be retained::operated,: means controlled
‘by:the return-of-said:third contact set to its nor-
mal:position:for  arresting the: operation ‘of -said
distributor,:means for releasing said one finder

Sswitch, .means -responsive: to- the release of .said
‘one’finder: switch for causing said cut-off relay

torbe:restored;: means controlled by the return: of
said rsecond contact set to.its normal position
for -causing said:line relay:to remain: operated
in:the event a calling condition remains on said
line,; and-means controlied when said first contact
set is.operated -away from its normal position .and
said-second.contact set is returned. to its:normal
position for -marking said-line. as busy to:said
conhector switches.

14.:In 2 telephone system, a line, 8 number
of finider-and -connector -switches having access
to.said: line, a line-circuit.associated -with said
line -and: including line: and cut-off relays, a dis-
tributor-associated with-said finder.switches.and
operative .to rcause ran- idle one ‘of "said - finder
switches to:operate: and seize aline marked as
-a-calling-line, a first- contact-set operatively.as-
sociated - with 'said:line relay, a second contact
setoperatively -associated: with said  cut-off - re-
lay, a:third contact set; means: normally effective
operatively to associate said third contact set with
-said:line relay, each ‘of said -contact.sets having
a normal position-and being .operative away: from
its' normal position. in response to:the operation
of-the one of ‘said relays:with whith it .is oper-
atively associated, means:responsive to.the cre-
ation of a calling condition on said line: for caus~
ing 'said -line :relay -to “be operated,: means: con-
trolied by -the .operation of .said first :and:third
contact ‘sets away from their:normal ‘positions
for.initiating operation of said -distributor :and
for marking said line as a calling line,, meansre-
sponsive to the:seizure of said line by one of .said
finder switches: for: causing said:cut-off;relay. to
he:operated,; means controlled by the'operation of
said-cut-off :relay for rendering: said: first=men-
tioned means ineffective, whereby said third con-

tact-set is'returned. to its normal position, means

controlled by the operation of:said second: con-
tact:set.-away from its normal pesition’ for caus-
ing said line relay to be retained operated, means
controlled by the return of -ssid: third contact:set
to'its normal position for arresting:the operation
of said ‘distributor, means for:releasing 'said one
finder: switch, means responsive to:the release of
said one. finder ‘switch : for:causing. said. cut<off
relay-to be restored, means controlled by the re-
turn: of said second contact seb to its normal po-
sition’ for-causing said: line relay: t6 remain oper-
ated in the event a calling condition remains on
said line;'means controlled Wwhen:sgid first contact
set is-operated away from-its normal -position
and said' second: contact set:is returned . to its
normal -position ‘for: marking: said. line as’ busy
to-said-connector:switches, “and:signaling  means
controlled when-said: first"Contact set is-operated
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away from its normal position and said second
and third contact sets are returned to their nor-
mal positions, thereby to indicate the presence
of a fault on said line.

15, In a telephone system, a line, a plurality
of subscriber substations associated with said line,
a number of automatic switches having access to
said line, a line circuit associated with said line
and including line and cut-off relays, a first con-
tact set operatively associated with said line re-
lay, a second contact set operatively associated
with said cut-off relay, a third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of said
contact sets having a normal position and being
operative away from its normal position in re-
sponse t0 the operation of the one of said relays
with which it is operatively associated, means
responsive to the initiation of a call at a cailing
one of said substations for creating a calling con-
dition on said line, means responsive to the cre-
ation of a calling condition on said line for caus-
ing said line relay to be operated, means con-
trolled by the operation of said first and third
contact sets away from their normal positions for
causing an idle one of said automatic switches
to seize said line, means responsive to the seiz-
ure of said line by said one automatic switch for
causing said cut-off relay to be operated, means
controlled by the coperation of said cut-off relay
for rendering said first-mentioned means inef-
fective, whereby said third contact set is re-
turned to its normal position, means controlled
by the operation of said second contact set away
from its normal position for causing said line
relay to be retained operated, impulse responsive
means operative to cause ringing current to be
projected by way of said one automatic switch
over said line subsequent to the termination of
the calling condition thereon and to cause said
cut-off relay to remain operated, means responsive
to the answering of the call at a called one of said
substations for causing said one automatic switch
to be released and for creating a new calling con-
dition on said line, means responsive to the re-
lease of said one automatic switch for causing
said cut-off relay to be restored, means responsive
to the creation of the new calling condition on
said line for causing said line relay to remain
operated subsequent to the return of said second
contact set to its normal position, and means
controlled when said first contact set is operated
away from its normal position and said second
and third contact sets are returned to their nor-
mal positions for marking said line as busy to
said automatic switches.

16. In a telephone system, a line, a plurality
of subscriber substations associated with said line,
a number of automatic switches having access to
said line, a line circuit associated with said line
and including line and cut-off relays, a first con-
tact set operatively associated with said line relay,
a second contact set operatively associated with
said cut-off relay, a third contact set, mechanical
means for operatively associating said third con-
tact set with said line relay, each of said contact
sets having a normal position and being oper-
ative away from its normal position in response
to the operation of the one of said relays with
which it is operatively associated, means re-
sponsive to the initiation of a call at a calling one
of said substations for creating a calling condi-
tion on said line, said line relay being coperative
in response to the creation of g calling condition
on said line, means controlled by the operation
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of said first and third contact sels away from
their normal positions for causing an idle one
of said automatic switches to seize said line, said
cut-off relay being operative in response to the
seizure of said line by said one automatic switch,
means controlled by the operation of said cut-off
relay for actuating said mechanical means,
whereby said third contact set is returned to
its normal position, means controlled by the oper-

ation of said second contact set away from. its 1

normal position for causing said line relay to be
retained operated, impulse responsive means
operative to cause ringing current to be projected
by way of said one automatic switch over said
line subsequent to the termination of the calling
condition thereon and to cause said cut-off relay
to remain operated, means responsive to the an-
swering of the call at a called one of said substa-
tions for causing said one automatic switch to be
released and for creating & new calling condition
on said line, said cut-off relay being restored in
response to the release of said one automatic
switch, said line relay remaining operated subse-
quent to the return of said second contact set to
its normal position in response to the creation
of the new calling condition on said line, and
means controlled when said first contact set is
operated away from its normal position and said
second and third contact sets are returned to
their normal positions for marking said line as
busy to said automatic switches.

17. In a telephone system, a line provided with
at least one line conductor, a plurality of sub-
scriber substations associated with said line, a
number of automatic switches having access to
said line, a line circuit associated with said line
and including line and cut-off relays, a first
contact set operatively associated with said line
relay, a second contact set operatively associated
with said cut-off relay, a third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of said
contact sets having a normal position and being
operative away from its normal position in re-
sponse to the operation of the one of said relays
with which it is operatively associated, a first
circuit including said line conductor for said line
relay, a holding circuit for said line relay, means
responsive to the initiation of a call at a calling
one of said substations for creating a calling con-
dition on said line, said first circuit being com-
pleted in response to the creation of a calling
condition on said line, whereby said line relay is
operated, means contrelled by the operation of
said first and third contact sets away from their
normal positions for causing an idle one of said
automatic switches to seize said line, said cut-off
relay being operative in response to the seizure
of said line by said one automatic switch, means
controlled by the operation of said cut-off relay
for rendering said first-mentioned means ineffec-
tive, whereby said third contact set is returned
to its normal position, means controlled by the
operation of said second contact set away from
its normal position for completing said holding
circuit and for interrupting said first circuit,
whereby said line relay is retained operated, im-
pulse responsive means operative to cause ringing
current to be projected by way of said one auto-
matic switch over said line subsequent to the
termination of the calling condition thereon and
to cause said cut-off relay to remain operated,
means responsive to the answering of the call at
a called one of said substations for causing said
one automatic switch to be released and for cre-
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ating ‘a’ new calling condition ‘on-said line; said.
cut-off relay being restored in response to- the:

release of said one automatic switch, means con-

trolled by the return of said:second contact set
5" to its normal position for:completing said. first.
circuit and for interrupting said-holding circuit,

whereby said line relay remains operated to .said
second position in response to the creation of the
new calling condition on.said line, .and means
controlied when said first contact set is.operated
away from its normal position and said second
and third contact sets are returned to their nor-

mal positions for marking said-line as busy to:

said automatic switches.
18. In a telephone system, a line, a. plurality
of subscriber substations-associated with:said line,

a, number of finder-selector links having access-

to said line, a line circuit associated with said
line and including line and cut-off relays, a dis-

“tributor associated with said links and operative

to.cause the finder switch -of an idle one of said

links: to operate and seize a line marked as.a.

calling line, a first contaect set: operatively :asso-
ciated.with said line relay, a second contact. set
operatively associated with.said:cut-off relay, a
third contact set, means normally efiective opera-

tively to.associate said third contact set: with said.

line relay, each of said contact sets having a
normal position and being operative away from

its: normal position in response to the operation.

of the one:of said relays with which it is opera-

tively associated, means responsive to the :initia~

tion .of a.call at a calling one of said .substations
for creating. a calling. condition on said. line,
means responsive. to the creation of a calling

condition on said line for causing said line relay.

to be operated, means controlled by the operation
of said first and third contact sets away from
their normal positions for initiating operation of
said. distributer and for marking-said line as a
calling line, means responsive to the seizure of
said line by the finder switch of said one link for
causing said cut-off relay to be operated, means
controlled by the operation of said cut-off relay
for rendering said first-mentioned means ineffec-
tive, whereby said third.contact set is returned
to its normal position, means controlled by.:the
operation of said second contact set away from

its normal position for causing 'said line relay to .

be retained operated, means controlled by the
return of said third contact set to its normal
position for arresting the operation of said dis-
tributor, impulse responsive means included in
the selector switch of said one link-and operative

550 to cause ringing current to be projected by way
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of said one link over said line subsequent to the
termination of the calling condition-thereon and
to cause said cut-off relay to remain operated,
means responsive to the answering of the call

:at a called one of said substations for causing said

one link to be released and for creating. a new
calling condition.- on said line, means responsive
to the release of said one link for causing said
cut-off relay to be restored, means responsive to

‘the creation of the new. calling condition on.said

line for causing said line relay to remain operated
subsequent to the return of said second .contact
set to its normal position, and means controlled
when said first contact set is operated away from

“its normal position and said. second contact. set

is-returned to its normal position for marking
said line as busy to the.connector. sw1tches of:said
links,

19. :A line circuit adapted for use in.a telephone

ssystem.including .a line:accessible:to. a :number-of:

finder. and’ connector switches, said line circuit
comprising, in:combination, line and cut-off re-
lays, a- first: contact set operatively asscciated
with .said line relay, a second contact set opera-
tively associated with said cut-ofl relay, a third
contact set, means normally effective operatively
to: associate said third contact set with said line
relay, each: of said: contact sets having a normal
position and being operative away from its nor-
mal: position in response to the eperation of the
one of said relays with which it is operatively
associated, means responsive to the creation of a
calling condition on said line for causing said line
relay to be operated, means  controlled by the
operation .of said first contact set away from its

19
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15

normal position for marking said line as busy to

said connector switches, means responsive to the:

seizure of said. line by said automatic switch for

causing said: cut-off relay to be operated, means
controlled by the operation of said cui-off relay
for.rendering said first-mentioned means ineffec-
tive, additional means controlled by the operation
of 'said-second contact set away from its normal
position for causing said line relay to be operated,
and circuits far -controlling said finder and con-
nector switches governed- in accordance with the
positions of said contact sets.

20. A line circuit adapted for use in a tele-
phone- system including a. line accessible to a

number of finder and connector switches, said.

line circuit comprising, in-combination, line and
cut-off relays, a first .contact set operatively as-
sociated with:.said line relay, a second -contact
set aperatively associated. with said cut-off relay,
a.third .contact set, mechanical means for oper-
atively. associating said. third ‘contact set with
said:line relay, each of said contact sets having
a. normal: position and being operative away
from its normal position in response to the op-
eration of the one of said relays with which it is
operatively associated, said. line relay being op-
erative in.response to the creation of a calling
condition on said:line, means controlled by the

operation of said first contact set. away from

its normal:position for marking said line as busy
16 said: connector switches, said cut-off relay
being operative in response to the seizure of said
line by one of said finder switches, means con-
trolled by the operation of said cut-off relay for
actuating said mechanical means, additional
means controlled by the operation of said sec-
ond contact set -away from its normal position
for causing said line relay to be operated, and
circuits for .controlling said finder and connector
switches governed in accordance with the posi-
tions ‘of said contact sets.

721 In a telephone system, a 11"1e, a number of
finder -and: connector switches ‘having access. to
said line, a line circuit associated with said line
and: including line and cut-off relays, a first

_contact-set operatively-associated with said line
relay, a second contact set operatively associated

with said cut-off ‘relay, a third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of
said -contact sets having a normal position and
being operative away from its normal position
in .response to the operation of the one of said
relays. with which. it is. operatively associated,
means-responsive to the creation of a calling con-
dition on said line for causing said line relay to

be-operated, means controlled by the operation

of-said:first: contact .set. .away from 'its normal
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connector switches, means controlled by the op-
eration of said first and third contact sets away
from their normal positions for causing an idle
one of said finder switches to seize said line,

" means responsive to the seizure of said line by

said one finder switch for causing said cut-off
relay to be operated, means controlled by the
operation of said cut-off relay for rendering said

first-mentioned means ineffective, whereby said

third contact set is returned to its normal posi-
tion, means controlled by the operation of said
second contact set away from its normal posi-
tion for causing said line relay to be retained
operated, and additional circuits for controlling
said finder and connector switches governed in
accordance with the positions of said contact
sets.

22. In g telephone system, a line, a number

o of finder and connector switches having access
20"

to said line, a line circuit associated with said
line and including line and cut-off relays, a first
contact set operatively associated with said line
relay, a second contact set operatively associated
with said cut-off relay, a third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of said
contact sets having a normal position and being
operative away from its normal position in re-
sponse to the operation of the one of said relays
with which it is operatively associated, means
responsive to the creation of a calling condition
on said line for causing said line relay to be op-
erated, means controlled by the operation of said
first contact set away from its normal position
for marking said line as busy to said connector
switches, control means operative in response to
the operation of said first and third contact sets
away from their normal positions for causing an
idle one of said finder switches to seize said

line, means responsive to the seizure of said

line by said one finder switch for causing said
cut-off relay to be operated, means controlled by
the operation of said cut-off relay for rendering
said first-mentioned means ineffective, whereby

-said third contact set is returned to its normal

position, means controlled by the return of said
third contact set to its normal position for ar-
resting the operation of said control means,
means controlled by the operation of said sec-
ond contact set away from its normal position
for causing said line relay to be operated, means
for releasing said one finder switch, means re-
sponsive to the release of said one finder switch
for causing said cut-off relay to be restored,
means for causing said line relay to remain op-
erated subsequent to the return of said second
contact set to its normal position in the event a
calling condition remains on said line, and ad-
ditional means controlled when said first con-
tact set is operated away from its normal posi-
tion and said second contact set is returned to
its normal position for marking said line as
busy to said connector switches.

23. A line circuit adapted for use in a tele-
phone system including a line accessible to a
number of finder and connector switches, said
line circuit comprising, in combination, line
and cut-off relays, means responsive to the cre-
ation of a calling condition on said line for caus-
ing said line relay to be operated, a first contact
set operatively associated with said line relay, &
second contact set operatively associated with
said cut-off relay, a third contact set, means
normally effective operatively to associate said
third contact set with said line relay, each of said
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contact sets having a normal position and being
operative away from its normal position in re-
sponse to the operation of the one of said relays
with which it is operatively associated, means
controlled by the operation of said first contact set
away from its normal position for marking said
line as busy to said connector switches, means
controlled by the operation of said first and third
contact sets away from their normal positions
for causing an idle one of said finder switches to
seize said line, means responsive to the seizure of
said line by said one finder switch for causing
said cut-off relay to be operated, means con-
trolled by the operation of said cut-off relay for
rendering said first-mentioned means ineffective,
whereby said third contact set is returned to its
normal position, means controlled by the opera-
tion of said second contact set away from its
normal position for causing said line relay to be
retained operated, means for releasing said one
finder switch, means responsive to the release of
said one finder switch for causing said cut-off
relay to be restored, means. for causing said line
relay to remain operated subsequent to the re-
turn of said second contact set to its normal po-
sition in the event a calling condition remains
on said line, additional means controlled when
said first contact set is operated away from its
normal position and said second contact set is
returned to its normal position for marking said
line as busy to said connector switches, and sig-
naling means controlled when said first contact
set is operated away from its normal position and
said second and third contact sets are returned
to their normal positions, thereby to indicate
the presence of a fault on said line.

24, In a telephone system, a line, a plurality
of subscriber substations associated with said
line, a number of finder and connector switches
having access to said line, a line circuit associated
with said line and including line and cut-off re-
lays, a first contact set operatively associated
with said line relay, a second contact set opera-
tively associated with said cut-off relay, a third
contact set, means normally effective operatively
to associate said third contact set with said line
relay, each of said contact sets having a normal
position and being operative away from its nor-
mal position in response to the operation of the
one of said relays with which it is operatively
associated, means responsive to the initiation of
a call at a calling one of said substations for cre-
ating a calling condition on said line, means re-
sponsive to the creation of a calling condition
on said line for causing said line relay to be op-
erated, means controlled by the operation of said
first contact set away from its normal position
for marking said line as busy to said connector
switches, control means operative in response to
the operation of said first and third contact sets
away from their normal positions for causing an
idle one of said finder switches to seize said line,
means responsive to the seizure of said line by
said one automatic switch for causing said cut-
off relay to be operated, means controiled by the
operation of said cut-off relay for rendering said
first-mentioned means ineffective, whereby said
third contact set is returned to its normal posi-
tion, means controlled by the return of said third
contact set to its normal position for arresting
the operation of said control means, means con-
trolled by the operation of said second contact
set away from its normal position for causing
said line relay to be retained operated, impulse
responsive means operative to cause ringing cur-
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rent to be projected by way of said one finder
switch over said line subsequent to the termina-
tion of the calling condition thereon and to cause
said cut-off relay to remain operated, means re-
sponsive to the answering of the call at a called
one of said substations for causing said one finder
switch to be released and for creating a new call-
ing condition on said line, means responsive to
the release of said one finder switch for causing
said cut-oif relay to be restored, means responsive
to the creation of the new calling condition on
said line for causing sald line relay to remain
operated subsequent to the return of said second
contact set to its normal position, and additional
means controlled when said first contact set is
operated away from its normal position and said
second contact set is returned to its normal po-
sition for marking said line as busy to said con-
nector switches. .

25. In a telephone system, a line, a plurality of
subscriber substations associated with said line,
a number of finder and connector switches hav-
ing access to said line, a line circuit associated
with said line and including line and cut-off re-
lays, a first contact set operatively associated
with said line relay, a second contact set opera-
tively associated with said cut-off relay, a third
contact set, mechanical means for operatively as-
sociating said third contact set with said line
relay, each of said contact sets having a normal
position and being operative away from its nor-
mal position in response to the operation of the
one of said relays with which it is operatively as-~
sociated, means responsive to the initiation of a
call at a-calling one of said substations for cre-
ating a calling condition on said line, said line
relay being operative in response to the creation
of a calling condition on said line, means con-
trolled by the operation of said first contact set
away from its normal position for marking said
line as busy to said connector switches, means
controlled by the operation of said first and third
contact sets away from their normal positions for
causing an idle one of said finder switches to
seize said line, said cut-off relay being operative
in response to the seizure of said line by said one
finder switch, means controlled by the operation
of said cut-off relay for actuating said mechani-
cal means, whereby said third contact set is re-
turned to its normal position, means controlled
by the operation of said second contact set away
from its normal position for causing said line
relay to be retained operated, impulse responsive
means operative to cause ringing current to be
projected by way of said one finder switch over
said line subsequent to the termination of the
calling condition thereon and to cause said cut-
off relay to remain operated, means responsive to
the answering of the call at a called one of said
substations for causing said one finder switch to
he released and for creating a new calling con-
dition on said line, said cut-off relay being re-
stored in response to the release of said one finder
switch, said line relay remaining operated sub-
sequent to the return of said second contact set
to its normal position in response to the crea-
tion of the new calling condition on said line,
additional means controlled when said first con-
tact set is operated away from its normal position
and said second contact set is returned to its nor-
mal position for marking said line as busy to said
connector switches, and signalling means con-
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trolled when said first contact set is operated
away from its normal position and said second
and third contact sets are returned to their nor-
mal positions, thereby to indicate the presence of
a reverting call on said line.

26. In a telephone system, a line, a plurality
of subscriber substations associated with said
line, a2 number of finder-connector links hav-
ing access to said line, a line circuit associated
with said line and including line and cut-off re-
lays, a first contact set operatively associated
with said line relay, a second contact set opera-
tively associated with said cut-off relay, a third
contact set, means normally effective operatively
to associate said third contact set with said line
relay, each of said contact sels having a normal
position and being operative away from its nor-
mal position in response to the operation of the
one of said relays with which it is operatively as-
sociated, a distributor associated with said links
and operative to cause the finder switch of an
idle one of said links to operate and seize a line
marked as a calling line, means responsive to
the initiation of a call at.a calling one of said

substations for creating a calling condition on :

said line, means responsive to the creation of a
calling condition on said line for causing said line
relay to be operated, means controlled by the op-
eration of said first contact set away from its

normal position for marking said line as busy to. :

the connector switches of said links, means con-
trolled by the operation of said first and third
contact sets away from their normal positions for
initiating operation of said distributor, means

controlled by the operation of said third contact 3

set away from its normal position for marking
said line as a calling line, means responsive to
the seizure of said line by the finder switch of
an idle one of said links for causing said cut-off
relay to operate, means controlled by the opera-
tion of said cut-off relay for rendering said first-
mentioned means ineffective, whereby said third
contact set is returned to its normal position,
means controlled by the operation of said second
contact set away from its normal position for
causing said line relay to be retained operated,
means controlled by the refurn of said third con-
tact set to its normal position for arresting the
operation of said distributor, impulse responsive
means included in the connector switch of said
one link and operative to cause ringing current
to be projected by way of said one link over said
line subsequent to the termination of the calling
condition thereon and to cause said cut-off relay
to remain operated, means responsive to the
answering of the call at a called one of said sub-
stations for causing said one link to be released
and for creating a new calling condition on said
line, means responsive to the release of said one
link for causing said cut-off relay to be restored,
means responsive to the creation of the new call-
ing condition on said line for causing said line
relay to remain operated subsequent to the return
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of said second contact set to its normal position,

and additional means controlled when said first-
contact position is operated away from its nor-
mal position and said second contact set is re-
turned to its nmormal. position for marking said
line as busy to the connector switches of said
links.
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