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The present invention relates to automatic tele 
phone Systems and more particularly to improved 
line circuits aSSociated with the lines thereof. 
In an automatic telephone system, usually a 

line circuit is individually associated with each 
line thereof, which line circuit conventionally 
Comprises separate and distinct 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 a SSociated 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 connected 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 be 
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 

above are entirely satisfactory in operation, they 
are more expensive to 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 older 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 
October 13, 1938, Were developed. Also, in the 
above-mentioned Loma X application, a, combined 
ine and cut-off relay is disclosed, which is in 
corporated in the improved line circuits disclosed 
therein. Briefly, the combined line and cut-off 
relay disclosed in the above-mentioned Lomax 
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 

(Cf. 179-17) 
tion of the cut-off magnet winding, and that this 
member is operated fron, a partially operated 
position to a fully operated position when the 
cut-off jaagnet. Winding is energized subsequent 
to. and While, the line magnet winding is ener 
gized. The contact sets operatively associated 
Withy...these naengbers are controlled in accordance 
With the: Various operations thereof. 
Asq. the line circuits disclosed in the pre 

viously mentioned Lomax application embody 
line, and cut-off magnet control circuits, auto 
ratic SWitch control circuits, and line marking 
circuit.S, which are controlled by the contact sets, 
and which are so connected and arranged that 
the º 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. - 
Although the improvements as disclosed in the 

previousy mentioned. Lomax 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-offmagnets carried 
by the Support, a movable contact actuating 
member operatively 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 raechanical means, whereby the third con 
tact set is not moved away from its normal po 
sition in the event the first-mentioned member 
is operated, Subsequent to the operation of the 
Secondmentioned 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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2 
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 
Wention to provide an improved line circuit 
adapted for use in an automatic telephone sys 
tem. 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 ill 

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 
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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 
SWitch 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 a 
blocking or latching element which is tripped 
when the cut-off relay is operated. Further 
more, means is provided for biasing 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, a 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 cut 
off relay to be operated, and means controlled by 
the operation of the cut-off relay for releasing 
the latching element, whereby the third contact 
Set is returned to its normal position. Further 
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 contact 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 seize 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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4 
ing-through relay R226, two control relays R2 fo 
and R250, the control and controlled circuits 
therefor, and a transformer 29. The minor 
switch 280 comprises two rotary switches 28 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 28 and 282, and a release magnet M237 
for releasing the wipers of the rotary SWitches 
28i and 282 and for causing these Wipers to be 
returned to their normal positions. Also tWO 
switch springs 23 are associated with the Wipers 
of the rotary switches 23 and 282, which are 
actuated into engagement when these WiperS are 
rotated by the rotary magnet M236 away from 
their normal positions. The minor Switch 29 
comprises two rotary switches 29 and 292 pro 
vided with contact banks 294 and 296, respec 
tively, and associated wipers 293 and 295, re 
Spectively, a rotary magnet M238 for simultane 
ously rotating the wipers of the rotary Switches 
29 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 returned 
to their normal positions. Also two switch 
springs 235 are associated with the Wipers of the 
rotary switches 29 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 20 is connected and arranged to 
project code ringing current over a calling sub 
scriber line by Way of the trunk line 0 when 
a connection is established therebetween 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 302 suitably secured 
together by an arrangement including a strap 
303 and an outwardly extending plate 304. The 
portions 30 t and 302 of the supporting plate re 
Spectively carry line and cut-off magnets 385 and 
36, 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 305 and 306 are arranged closely adja 
cent to each other and comprise, together with the 
portions 30? and 302 of the supporting plate, a 
unitary structure. A supporting bracket 3G pro 
vided with two upwardly extending arms 38 
carrying a pivot pin 309 is secured to the upper 
portion 30 of the supporting plate by an ar 
rangement comprising a screw 3 and a washer 
3; and a supporting bracket, 32 provided with 
two upwardly extending arms 33 carrying a 
pivot pin 34 is secured to the upper portion 
302 of the Supporting plate by an arrangement 
comprising a screw 35 and a Washer 3. An 
arnature 3 T provided With two rearwardly ex 
tending arms 38 is pivotally supported on the 
pivot pin 39 adjacent the pole face of the core 
of the line magnet 305; and an armature 39 
provided with two rearwardly extending arms 32 
is pivotally Supported on the pivot pin 34 ad 
jacent the pole face of the core of the cut-off 
magnet 36. The armature 3 is provided with 
a downwardly extending arm 32 having a rear 
wardly projecting finger 322 on the outer end 
thereof extending to the rear of the portion 30 

of the supporting plate adjacent the right-hand 
edge thereof; and the armature 39 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 302 
of the Supporting plate adjaceint the right-hand 
edge thereof. Two contact sets or SWitch Spring 
assemblies 325 and 325, each comprising a plu 
rality of individual flexible Switch Springs Suit 
ably insulated from each other and from the 
portion 3 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 32 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 
34 is rotated about the pivot pin 39. Also, a 
contact set or switch Spring assembly 328, coin 
prising a 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 insul 
lating button 329 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 33 is rotated about the pivot pin 34. 
More particularly, the SWitch Spring assembly 

325 comprises a Spring 33 provided with a flex 
ible rearwardly extending fange or latching ele 
ment 33 adjacent the upper portion thereof 
Which normally abutS Or engages the Lipper por 
tion of a Spring 332 included in the switch spring 
aSSembly 326. Accordingly, when the armature 
3 is rotated in a clockwise direction about the 
pivot pin 309, as viewed in Fig. 3, the insulating 
button 32 carried by the finger 322 engages the 
Spring 336 and flexes the upper portion thereof 
real Wardly. This rear Ward movement of the 
Spring 33G actuates the individual switch Springs 
included in the Switch Spring assembly 325 into 
engagement and disengagement with each other 
in a predetermined manner more fully described 
SubSequently. Fºurthermore, the filange 33 pro 
vided on the upper portion of the spling 330 
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 mannel more fully described subsequent 
ly. When the arnature 39 is rotated in a clock 
wise direction about the pivot pin 34, as viewed 
in Fig. 3, the insulating button 329 carried by 
the finger 324 engages a switch spring 333 in 
cluded in the Switch spring assembly 328 and 
flexes the upper portion thereof rearwardly. This 
rearward movement of the switch spring 333 ac 
tulates 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 assen 

blies 325 and 325 are normally simultaneously 
actuated away from their normal positions by the 
movement of the armature 37. However, an ar 
rangement is provided for readering the actua 
tion of the switch spring assembly 325 independ 
ent of the actuation of the Switch Spring assem 
bly 326 and for releasing the switch spring as 
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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 392 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 32 of the Sup 
porting piate. Furthermore, the rocking bar 334 
comprises an outwardly and downwardly extend 
ing arm 336 arranged in the path of movement 
of the arm 323 carried by the armature 39 and 
an Outwardly and rearwardly extending arm 33 
arranged beneath the flange 33 provided on the 
upper portion of the spring 33 included in the 
Switch spring assembly 325. When the armature 
39 is rotated in a clockwise direction about the 
pivot pin 34, the arm. 323 thereon engages the 
arm 336 on the rocking bar 233, 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 33 provided on the upper 
portion of the spring 330 included in the switch 
spring assembly 325 and flexes the fiange 33 
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 3 occupies a non-operated position 
and is Subsequently operated, only the Switch 
Spring assembly 325 Will be actuated. However, 
if the armature 37 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 33d 
provided on the upper portion of the Spring 33 
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 36, the 
Switch Spring assemblies 325 and 326 are simul 
taneously actuated away from their normal po 
sitions. However, in the event the winding of 
the cut-off magnet 39S is energized prior to the 
winding of the line magnet 35, only the switch 
spring assembly 325 is actuated upon the ener 
gization of the winding of the line magnet 335. 
Finally, in the event that the winding of the 
cut-off magnet 306 is energized subsequent to 
the energization of the Winding of the line nag 
net 35, the switch spring assembly 32 is re 
leased and returned to its normal position when 
the Winding of the cut-off magnet is efhergized. 
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 3 and the actuation thereof is in 
dependent of the sequence of energizing the Wind 
ings of the line and cut-off magnets 35 and 
388, respectively. 

Referring now more particularly to Fig. 4 of 
the drawings, it will be observed that the switch 
Spring asserablies associated with the line and 
cut-off magnets R 250 and R 0, respectively, cor 
responding to the Switch Spring assemblies in 
corporated in the line circuit 24, are so con 
Structed and arranged that, when the line mag 
net R2 is energized, the armature indicated at 
3a is rotated in a clockwise direction about the 
pivot pin 39a, thereby to cause the insulating 
button 337 a carried thereby to flex the upper 
portion of the Spring 330a. This movement of 

5 
the spring 330a is effective to actuate the switch 
spring assembly 325d, thereby to move the Switch 
springs RA 25 and RC 25 into engagement, to 
move the switch springs RA2 and RC22 into 
disengagement, and to move the SWitch Springs 
RA2 and RC23 into engagement. Also, this 
movement of the spring 33 a causes the flange 
33 a carried by the upper portion thereof to en 
gage the Spring 332d, included in the Switch Spring 
assembly 326a, thereby to actuate the latter 
SWitch Spring assembly. This actuation of the 
switch spring assembly 326a is effective to move 
the switch springs RA26 and RCA28 into disen 
gagement, to move the Swtich Springs RA26 
and RC27 into engagement, and to move the 
SWitch springs RA26 and RC24 into engage 
ment. This movement of the switch springs 
RA24, RC124 and RA26, RC127 is effective to 
close the R contacts associated therewith; and 
this movement of the switch springs R.A. 26, 
RC 28, is effective to open the R contacts asso 
ciated therewith. Subsequently, when the cut 
of magnet Rf) is energized, the armature indi 
cated at 39a is rotated in a counterclockwise 
direction about the pivot pin 34a, thereby to 
cause the insulating button 329a carried thereby 
to engage the switch spring 333a 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 
R.A. 4 and RCA into engagement, thereby to 
close the X contacts associated therewith. Sub 
Sequent movement of the SWitch spring 333a is 
effective to move the switch springs RA 3 and 
RC 3 into disengagement, to move the switch 
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SpringS FRA 15 and RC i 5 into disengagement, to . 
move the switch springs RAl í2 and RC 2 into 
engagement, to move the switch springs RAS 
and RAF into engagement, and finally, to move 
the switch springs FRA 7 and RCA ? into disen 
gagement. Final movement of the switch spring 
333a is effective to move the switch springs RA í 
and RC into disengagement, thereby to open 
the Y contacts associated therewith. 

Also, when the arnature 39a is rotated in a 
counterclockwise direction about the pivot pin 
34a, the arm 336a of the rocking bar 334a is 
engaged, thereby to cause the rocking bar to be 
rotated in a clockwise direction about its pivot. 
This rotation of the rocking bar 334a is effective 
to cause the arm 33 at thereof to fiex the outer 
end of the flange 33 a provided on the upper 
portion of the Spring 33a included in the switch 
Spring assembly 325d out of engagement with the 
upper portion of the Spring 332d. included in the 
Switch Spring assembly 326a. The switch spring 
aSSembly 326d. is then released and the individual 
Switch Springs thereof are actuated to their nor 
mal positions, thereby to move the Switch springs 
RA? 24, RC || 24 and RA26, IRC i 27 into disengage 
ment and to move the switch springs RA 26, 
RC 28 into engagement. Also, it is noted that 
in the event the cut-off magnet R 9 is energized 
prior to the energization of the line magnet R. 26, 
the Switch Spring assembly 328d. is actuated, in 
the previously described manner, incident to the 
energization of the cut-off magnet R, G, and the 
flange 33 for provided on the upper portion of the 
spring 33a included in the switch spring as 
Sembly 325a is flexed out of engagement. With the 
upper portion of the spring 332d. included in the 
Switch spring assemby 326a. Accordingly, when 
the line magnet R20 is then energized, only the 
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6 
switch spring assembly 325a 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 
Figs. 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. 

LO 

5 

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 C5 
and C52 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 50, a bridge circuit is completed 
for energizing in series the upper and lower 
windings of the line magnet R20 in the line cir 
cuits 04 individually associated with the sub 
scriber line 50, which extends from battery at 
the upper winding of R20 by way of the upper 
winding of R20, RA, RC fl, C5, the bridge 
path at the substation A between C5 and CE52, 
Cl52, RCT, RA. ft and the lower winding of 
R20 to ground. When energized over the above 
traced circuit, the line magnet R. 2) operates, 
thereby to actuate the two Switch spring as 
semblies associated therewith in order to close 
the R contacts associated with the switch springs 
R.Af24, RC || 24 and RA26, RC27, and to open 
the R contacts associated with the switch springs 
RA? 26 and RCI 28. More particularly, the line 
magnet R. 2 completes, at RA25 and RC 25 and 
at RA26 and RC27, a path for applying ground 
potential to the start conductor C99 extending 
into the distributor 03, this path extending from 
ground at RC5 by Way of RA 5, RC 25, RA 25, 
RA26, RC27 and C9 to the start conductor 
C90. This application of ground potential to 
the start conductor C90 initiates the operation 
Of the distributor 3 and causes the distributor 
to operate and assign the previously selected idle 
link to the use of the calling subscriber line 50. 
ASSuming that the illustrated link to is assigned 
by the distributor 93 to the use of the calling 
Subscriber line 50, the distributor also marks 
with ground potential by way of the conductor 
Cf 93 the level in the contact bank of the Strowger 
mechanism included in the finder switch 0 , 
Wherein the calling subscriber line 50 termi 
nates. Also, the line magnet R, 2 completes, at 
RA24 and RC 24, a path for applying battery 
potential to the control conductor C 53, this 
path extending from battery at the upper wind 
ing of the cut-off magnet R. 9 by Way of the 
upper winding of R (), RAf24 and RC 24 to the 
control conductor C 53. 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 6f, 
wherein the Subscriber line 50 terminates. Full 
ther, the line magnet R20 completes, at RA2 
and RC23, a path for applying ground poten 
tial to the control conductor C 54 of the sub 
scriber line 50 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 5G as busy 
thereto immediately and prior to the time the 
finder SWitch 0 of the link 95 operates to seize 
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this subscriber line, this path extending from 
ground at RC í 13 by way of RAl í3, RC í 23 and 
RA2 to the control conductor C 54. 
The Strowger mechanism included in the 

finder Switch f3 f then operates to move the 
wipers 80, 8 and f 82 thereof in the vertical 
direction to the level wherein the calling sub 
scriber line í 50 terminates. This Strowger 
mechanism then Operates to move the Wipel'S 
thereof in the radiai direction to the radial posi 
tion of the contact, Set wherein the calling Sub 
scriber line 53 terminates, at which time the 
wipers 89 and 82 thereof engage the contacts 
terminating the line conductor C5 and C52, 
respectively, and the Wiper 8 engages the con 
tact terminating the control conductor C 53 of 
the calling subscriber line 50. The presence 
of battery potential upon the control conductor 
C53 completes a circuit for energizing a relay 
in the finder Switch Of 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 58. This application of ground poten 
tial to the Wiper 8 completes a circuit for en 
ergizing in multiple the upper and lower wind 
ings of the cut-off magnet Rí I0. This circuit 
extends from the grounded wiper 8 f by way of 
the contact terminating the control conductor 
C53 to C 53, one branch of this path extending 
from C?53 by way of RC 24, RAE 24 and the upper 
Winding of Riff to battery, and the other branch 
of this path extending from C 53 by way of 
RA i 4, RC i 4 and the lower Winding of Rl 10 
to battery. Also, this application of ground po 
tential to the wiper 8 prepares a path, traced 
hereinafter, for applying ground potential to the 
control conductor C 54 of the subscriber line 
50 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 50 
as busy to the connector switches of these links. 
When energized over the above-traced circuit, 

the cut-off magnet R O operates to complete, at 
R.A. f6 and RAT, a holding circuit for energiz 
ing the lower winding of the line magnet Rt 20, 
this circuit extending from battery at the re 
sistor 57 by way of the resistor 57, RA 6. 
RA til and the lower winding of R? 20 to ground. 
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Also, the cut-off magnet Rio interrupts, at 
RA íT and RC! 17 and at RAi í 1 and RC: Í í, 
points in the original bridge circuit for energiz 
ing the upper and lower windings of the line mag 
net R2, thereby to free the line conductors C5 
and C52 of the subscriber line 50 of impedance 
elements. Further, the cut-off magnet com 
pletes, at RAf !? and RC f f 2, and at RA?i 4 and 
RC 4, the previously mentioned path for apply 
ing ground potential to the control conductor 
C4, this path extending from the grounded 
wiper 8; by way of the contact terminating the 
control conductor C 53, C53, RAff 4, RC 4, 
RA 2 and RC 2 to the control conductor C 54. 
Further, the cut-off magnet R O interrupts, at 
RAff 3 and RC 3, a point in the previously 
traced path for applying ground potential at 
RC 3 to the control conductor C 54 and inter 
rupts, at RA 5 and RC5, a point in the pre 
viously traced path for applying ground poten 
tial at RC f 5 to the start lead C90 extending 
into the distributor 3. Also, upon Operating, 
the cut-off magnet R. releases the latching 
arrangement for retaining the restoring Switch 
Spring assembly aSSociated with the line magnet 
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R2 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 
RA24 and RC 2 are noved into disengagement, 
thereby to open the R contact associated there 
with; and the Switch springs RA26 and RC2 
are moved into disengagement, thereby to open 
the R contact associated thereWith. Finally, the 
switch springs RA26 and RC28 are moved into 
engageinent, thereby to close the R contact a S 
sociated therewith. When the R contact associ 
ated with the Switch Springs RA24 and RC2 
is opened, the previously traced circuit for ener 
gizing the upper Winding of the cut-off magnet 
Ri () is interrupted, this magnet being retained 
in its operated position at this time due to the 
completed holding circuit for energizing the low 
er winding thereof. When the R contact asso 
ciated with the switch springs RA26 and RC27 
is opened, a further point in the path for ap 
plying ground potential to the start lead C9s ex 
tending into the distributor 93 is interrupted, 
and When the R. Contact associated with the 

5 Switch Springs RA23 and RC 28 is closed, a point 
in a circuit, traced hereinafter, is prepared for 
appiying ground potential to the control con 
ductor CS6 extending to a permanent alarm de 
vice. Also, at this time, the line magnet R2 
remains in its operated position due to the con 
pleted holding circuit for energizing the lower 
winding thereof. When ground potential is re 
moved from the start conductor C9 extending 
into the distributor S, the distributor f) oper 
ates to select an idle link in the group of links 
to be assigned to the use of the next, calling Sub 
scribeir line, and when the finder Switch 
seizes the Calling subscriber line i5, the con 
nector Switch 32 operates to condition the 
Strowger mechanisrin included therein to be re 
Sponsive to dialed digits. 
The Subscriber at the substation. A then dias 

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 time 553 betWeen the Substation A 
and the connector Switch 32. Impulse respon 
ive apparatus in the connector switch 2 oper 
ates in response to this first series of impulses in 
order to cause the wipers 83, 84, and 85 of 
the StroWger in echanisa included therein to be 
moved in the vertical direction to the level in 
the contact bank therein, Wherein the called Sub 
Scriber line i 6 is terminated. The Subscriber 
at the substation Athen 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 entioned loop circuit to the connector 
Switch 2 in order to cause the wipers noted of 
the StroWge mechanism included therein to be 
moved in the radial direction to the position of 
the contact set in the contact bank therein, 
Wherein the called Subscriber line SS is tern 
nated. The subscriber at the substation. A then 
dials the third digit of the directory number of 

0 

5 

the called SubStation C at the dial mechanism 
thereat, thereby to transni; a third series of in 
pulses by Way of the previously mentioned loop 
circuit to the connector Switch 2 in order to . 
Cause the connector Switch to select a corre 
Sponding code ringing current to be projected 
over the called Subscriber line S in the event, 
this Subscriber line is idle. 

7 
At this time the wipers 83 and 85 engage the 

contacts in the contact bank terminating the line 
conductors C is and C62, respectively, and the 
Wiper 84 engages the contact in the contact bank 
terminating the control conductor Cl3 of the 
called subscriber line 6G. At this time ground 
potential appears upon the control conductor 
C63 in the event the called Subscriber line 6 is 
busy. On the other hand, battery potential ap 
pears upon the contro coductor Ci63 in the 
event the callied Subscriber line 6 is ide. 

ASSunning that the called Subscriber line 6 is 
buSy, ground potential derived in the line circuit 
5 appears upon the control conductor C63 

thereof, thereby to complete a path for energiz 
ing a busy relay included in the connector SWitch 
f2, which busy relay operates to cause 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 
ediately be had due to the busy condition of the 

Called subscriber line 50. The Subscriber at the 
calling Substation Athen releases the operated 
link 95 and the line circuit 6 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 
ea.Sed is described in detail hereinafter. 
Assuming that the called subscriber line is 

is idle, battery potential appears upon the cons 
trol conductor C63 thereof, this battery poten 
tial being derived at the lower winding of the cut 
of magnet R 3 and extending therefrom by way 
of the OWei Winding of R, 3S, RCA2 and R.A.A. 
to the control conductor C63. This applica 
tion of battery potential to the control conductor 
Ci3 completes a path for short-circuiting the 
busy relay included in the connector switch 2, 
thereby to catase the connector switch '32 to op 
erate and project ringing current of the previous 
ly Selected code over the called Subscriber line 
6 in Order to cause the ringer at the substation 
C to operate in a Caracteristic manner. This 
characteristic operation of the ringer at the sub 
station C indicates to the subscriberthereat that 
the Substation C is the called substation. Also, 
a Switch-through relay in the connector switch 
02 operates to apply direct ground potential to 

the wiper 84. This application of direct ground 
potential to the wiper 86 completes a circuit for 
energizing the loWer. Winding of the cut-off mag 
net. R. 3), this circuit extending from the 
grounded wiper 886 by way of the contact ter. 
minating the control conductor C63, CS3, 
R.A., RC 4 and the lower winding of R3 to 
battery. When einergized OWe the above-traced 
circuit, the cut-off magnet R. 3 operates to com 
plete, at R.A. 32 and RC32, a holding circuit for 
energizing the lower winding thereof, this cir 
cuit, extending frcin the grounded control Con 
ductor C63 by Way of RC i 32, FRA 32 and the 
lOWer Widing Of R, 3 to battery. Also, te culti 
off magnet ER. 3 completes, at RA 3 and RC i 34, 
a path for applying ground potential to the con 
trol conductor CSE of the Subscriber line is 
exteading to the contact banks of the Strowger 
mechanisi)S NCUded in the Ge? SWitches of 
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the links having access thereto, thereby to mark. 
the subscriber line is as busy thereto, this path 
extending froin the grounded control conductor 
C$3 by way of RCA32, RAi32, RC34 and RA 34 
to the control conductor C6. Further, the cut 



0 

s 

25 

30. 

35, 

45. 

50 

55. 

60 

70 

8 
off magnet R30 interrupts, at RA33 and RC33, 
a path in the circuit for applying ground poten 
tial to the control conductor C63 when the line 
magnet R 40 operates, and interrupts, at RA35 
and RC35, a point in the path for applying 
ground potential to the start conductor C90 ex 
tending into the distributor 3. Finally, the 
cut-off magnet RÍ30 interrupts, at RAí3í and 
RC 3 and at RA137 and RC37, points in the 
bridge circuit for energizing the upper and lower 
Windings of the line magnet R 40 and completes, 
at RA í 36 and RA37, a holding circuit for en 
ergizing the lower Winding of the line magnet 
R40, this holding circuit extending from the 
battery at the resistor 67 by way of the resistor 
6, RA36, RA37 and the lower winding of 
R40 to ground. Also, upon operating, the cut 
off magnet R3) l'eleases the latching arrange 
ment for causing the two switch spring as 
Semblies associated with the line magnet R 4) to 
be actuated simultaneously. 
When energized over the above-traced circuit, 

the line magnet R 40 operates to actuate only 
the Switch spring assembly directly associated 
therewith, thereby to interrupt, at RA4 and 
RC42, a point in the previously traced original 
circuit for energizing the lower winding of the 
cut-Off magnet R. 3. 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 
02 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 50 and the called subscriber line 60 by Way 
of the operated link 00. 
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 f OO is 
released in the usual manner, thereby to inter 
rupt the established connection extending be 
tWeen the Subscriber lines 5 and 59. When 
the link 00 is released, ground potential there 
in is removed from the wiper 8, thereby to 
interrupt the previously traced holding circuit 
for energizing the lower winding of the cut-off 
magnet, R. G. The cut-off magnet R, to then re 
stores to interrupt, at RA 4 and RC 4, 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 C 54 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 O inter 
rupts, at F.A. í Í2 and RC í 12, a further point in 
the previously traced path for applying ground 
potential to the control conductor C 54, pre 
pares, at RA 3 and RC i 3, a point in the pre 
viously traced path for applying ground poten 
tial, at RC 3, to the control conductor C 54, and 
prepares, at RAf5 and RC5, a point in the 
previously traced path for applying ground po 
tential, at RC5, to the start conductor C 99 ex 
tending into the distributor 3. Finally, the 
cut-off magnet R O interrupts, at RA 6 and 
RA , a, point in the previously traced holding 
circuit for energizing the lower Winding of the 
line magnet R? 2 and prepares, at RAt 7 and 
RCI and at RA. ii and RC , points in the 
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previously traced bridge circuit for energizing 
the upper and lower windings of the line magnet 
R 20. 
The line magnet R2) then restores to com 

plete, at RA2 and RC 22, the previously traced 
path for applying battery potential, at the lower 
Winding of the cut-off magnet Ri i 0, to the con 
trol conductor C 54 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 50 
as idle. Also, the line magnet R2 interrupts, 
at RA, 2 and RC23, a point in the previously 
traced path for applying ground potential, at 
RC 3, to the control conductor C 54 and inter 
rupts, at RA, 25 and RC 25, a further point in 
the previously traced path for applying ground 
potential, at RC5, to the start conductor C90. 
Finally, the line magnet R20 interrupts, at 
RA25 and RC 25, a point in a path, traced here 
inafter, for applying ground potential to the con 
trol conductor C 56 extending to a permanent 
alarm device. Also, it is noted that when both 
the cut-off magnet R, G and the line magnet 
R20 restore, the latching arrangement for caus 
ing the two switch spring assemblies associated 
With the line magnet R20 to be actuated sim 
ultaneously is reset. At this time the subscriber 
line 50 is marked as idle to the finder and con 
nector SWitches of the links having access thereto 
and the line circuit O4 is completely released. 

Also, when the link i00 is released, ground po 
tential therein is removed from the wiper 84, 
thereby to interrupt the previously traced hold 
ing circuit for energizing the lower winding of 
the cut-off magnet R? 30. The cut-off magnet 
R30 then restores, thereby to interrupt, at 
RAF 32 and RC32, 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 
C64 of the subscriber line 60 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 60 as idle. Also, the cut-off magnet R30 
interrupts, at RA34 and RC34, a further point 
in the previously traced path for applying ground 
potential to the control conductor C64. Further, 
the cut-off magnet R30 prepares, at RA33 and 
RC33, a point in the path for applying ground 
potential, at RC33, to the control conductor C63 
of the subscriber line 60 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 RA35 and RC35, 
a point in the path for applying ground potential, 
at RC35, to the start conductor C90 extending 
to the distributor 03. Finally, the cut-off mag 
net R30 prepares, at RAf3 and RC3 and at 
RA37 and RC37, points in the bridge circuit 
for energizing the upper and lower Windings of 
the line magnet R 40 and interrupts, at RA36 
and RA37, a point in the previously traced hold 
ing circuit for energizing the lower winding of 
the line magnet R. 40. 
The line magnet Rf40 then restores to com 

plete, at RA4 and RC 42, a point in the pre 
viously traced path for applying battery poten 
tial, at the lower Winding of the cut-off magnet 
R. 30, to the control conductor C63 of the sub 
Scriber line 60 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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RA256 to the control conductor C2. When the 
connector SWitch 2 Selects the trulak line 
extending to the idle reverting call switch 23, 
further operation thereof is arrested due to the 
presence of battery potential upon the control 
conductor C thereof, in the LSual nannel. 
When the trunk line is thus seized by the 

Connector SWitch º, this conector SWitch Oper 
ates to conplete a loop circuit between the calling 
Subscribe substation A and the line relay R23 
in the reverting call Switch 3, this loop circuit 
extending from ground at the lower Winding of 
R3 by way of the lower winding of R233, RC229, 
and RA2 to C3, and from battery at the 
upper winding of R23) by way of the upper wind 
ing of R23, RC222, and FRA224 to C 7, the line 
conductors C: and C3 of the trunk ling 
being connected by Way of the operated link 
i3 to the line conductor's C5 and CfS2, respec 
tively, of the calling Subscriber line 5), and the 
telephone instrument at the substation. A being 
included in a bridge path extending between the 
line conductors C5 and C52 of the subscribe 
line 5. When energized over the above-traced 
circuit, the line relay R23 operates to complete, 
at RA23 and RC23, an obvious circuit, for en3r 
gizing the hold relay R2A. When thus ener 
gized the hold relay R340 operates to interrupt, 
at RA23 and RC23, a point in the path for 
applying battery potential to the control Con 
ductor C2 of the trunk line 23, and cornpletes, 
at RA23 and RC23, a path for applying ground 
potential to the control conductor C2, this path 
3xtending from ground, at RC243, by Way of 
RA24, and RA258 to the control conductor C2 2. 
This application of ground potential to the CO 
trol conductor C 2 of the trunk line 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 

2 to operate. When the switch-through relay 
in the connector switch 32 operates, ground 
potential in the operated link is removed 
from the Wipers A 8 and i 84 of the finder and con 
nector Switches and 2, respectively, the link 

and the line circuit 4 being retained in its 
operated position at this time due to the appli 
cation of ground potential to the control Con 
ductor C of the trunkline . Also, pon 
operating, the relay R24 prepares, at RA245, a 
point in an impulse circuit traced hereinafter 
for energizing the rotary magnets M236 and 
M238 of the minor Switches 28 and 29, respec. 
tively, included in the reverting call switch 20. 
The subscriber at the calling Substation. A then 

dias 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 
R23. The relay R239 follows the diaed im 
pulses in the usual Inariner, restoring each tine 
the loop circuit is interrupted and operating each 
time the loop circuit is completed. Each time 
the relay R23 restores, it interrupts, at tRA23 
and RC232, the circuit for energizing the hold 
relay R246, and completes, at RA232 and RC233, 
a circuit for energizing in multiple the relay 
R25) and the rotary magnet M23 of the minor 
SWitch 28. The last-mentioned circuit extends 
from ground, at RA23, by Way of RC233, FRA?i?55, 
and RA262 to RC26, one branch of this circuit 
extending fron RC23A by Way of the Winding of 
R25) to battery, and the other branch extending 
from RC26k by way of RA273, RC2, and the 
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winding of M236 to battery. The relays R249 
and R2, being of the slow-to-release type, re 
main operated during inpulsing. Each time the 
circuit for energizing the rotary magnet M236 
is completed and interrupted, this magnet oper 
ates to drive the wipers 233 and 285 of the rotary 
SWitches 28 and 282, respectively, included in the 
minor Switch 28 one step away from their nor 
mal positions. When the Wipers noted of the 
rotary SWitches 282 and 282 are driven away 
from their normal positions, the switch springs 
234 are actuated into engagement, thereby to 
prepare a circuit traced hereinafter for energizing 
the transfer relay R 253, this circuit being inter 
rupted at this time, at RA258, by the Operated 
relay R25. In response to this digit the wipers 
283 and 285 of the rotary switches 23i 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 284 and 286, respectively. At the con 
clusion of the third digit the line relay R230 re 
operates, thereby to interrupt, at RA23 and 
RC233, the circuit for energizing in multiple the 
relay R25ë and the rotary magnet M236 in Order 
to cause the relay R25 to restore shortly there 
after and to arrest further operation of the 
rotary magnet M836. Upon restoring, the relay 
R25 completes, at RA25, the previously men 
tioned circuit for energizing the transfer relay 
R26, this circuit extending from ground, at the 
SWitch Springs 238, by way of the Switch springs 
234, RA25, and the winding of RFTO to battery. 
When thus energized the relay R2 cperates to 
Complete, at RA272, an obvious holding circuit 
for energizing the winding thereof, to interrupt, 
at RA273 and RC26, a further point in the pre 
Viously traced circuit for energizing the rotary 
magnet M236, and to prepaire, at RA273 and 
RC24, a point in a circuit traced hereinafter for 
energizing in multiple the relay R3.59 and the 
rotary magnet M238 of the minor Switch 22, 
The Subscriber at the calling substation Athen 

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 R23. 
dialed impulses in the usual nanner. Each time 
the relay R23) restores it interrupts, at RA23 
and RC232, the circuit for energizing the hold 
relay R230, and completes, at RA23 and RC233, 
the previously mentioned circuit for energizing 
in multiple the retay R259 and the rotary mag 
net M23 of the minor switch 29. The last 
mentioned circuit extends from ground, at 
RA23i, by way of RC233, RA245, and RA262 to 
RC2it, 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 RA273, 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 283 and 295 of the rotary switches 
29? and 292, respectively, included in the minor 
SWitch 29. One step away from their normal 
positions. 
SWitches. 29 and 292 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 R268, 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 R250. 
In response to this digit the wipers 293 and 295 
of the rotary switches 29 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 banks 294 and 
296, respectively. At the conclusion of the fourth 
digit the line relay R233 reoperates, thereby to 
interrupt, at RA23 and RC233, the circuit for 
energizing in multiple the relay R25 and the 
rotary magnet M238 in order to cause the relay 
R2E to restore shortly thereafter and to arrest 
further operation of the rotary magnet M238. 
Upon restoring, the relay R25 completes, at 
RA252, the previously mentioned circuit for en 
ergizing the transfer relay R26, this circuit ex 
tending from ground, at the switch springs 235, 
by Way of the switch Springs 235, RA252, and the 
winding of R269 to battery. When thus ener 
gized the relay R26 operates to complete, at 
RA25, an obvious holding circuit for energizing 
the Winding thereof, to interrupt, at RA262 and 
RC263, 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 R2 0. 

Shortly after the conclusion of the fourth digit 
dialed the subscriber at the substation. A replaces 
the receiver of the telephone instrument thereat 
upon its hook, thereby to interrupt the loop cir 
cuit extending to the line relay R23 in order 
to cause the latter relay to restore. Upon re 
storing, the relay R230 completes, at RA23 and 
RC233, the previously mentioned circuit for en 
ergizing the relay R2 (), this circuit extending 
from ground, at RA33, by way of RC233, RA345, 
RA262, RC263, RA258, and the Winding of R2 
to battery. When thus energized the relay R2 
operates to complete, at RA2, an obvious path 
for applying ground potential to the ringing na 
chine start lead C206, to prepare, at RA22, a 
holding circuit traced hereinafter for energizing 
the Switch-through relay R22), to complete, at 
RA23, a path extending from battery, at the 
winding of R220, by Way of the winding of R22, 
RA225, RC228, and RA213 to the ring pick-up 
lead C2 for applying battery potential to C25, 
and to complete, at RA24, an obvious holding 
circuit for energizing the hold relay R24G. The 
hold relay R240, being of the slow-to-release 
type, does not restore incident to the restoration 
of the line relay R239, 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 C2 of the trunk line f7 9 
incident to the restoration of the line relay R23. 

: 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 
C25, thereby to complete a circuit for energiz 
ing the switch-through relay R226, this circuit 
extending from the grounded ring pick-up lead 
C25 by way of RA2 i3, RC226, RA225, and the 
Winding of R22 to battery. When thus ener 
gized the relay R228 operates to complete, at 
RA224 and RA225, a holding circuit for ener 
gizing the winding thereof extending from 
ground, at RA2t2, by way of RA224, RA225, and 
the winding of R229 to battery, and to interrupt, 
at RA225 and RC226, the original circuit for 
energizing the winding thereof by way of the 
ring pick-up lead C25. Also, the relay R220 

11. 
interrupts, at RA22 and RC222, and at RA227 
and RC229, further points in the loop circuit for 
energizing the line relay R239, and completes, 
at RA22 and RC223, and at RA221 and RC228, 
points in a circuit traced hereinafter for pro 
jecting ringing current from the ringing ma 
chine associated with the trunk line 206 by way 
of the operated reverting call switch 200, the 
trunk line få 0, and the link : 00 over the sub 
Scriber line i58, the exact circuit for projecting 
inging current from the ringing machine asso 
ciated with the trunk line 26' over the sub 
Scriber line i 50 depending upon the positions 
Of the Wipers of the rotary switches included in 
the minor Switches 286 and 290, in a manner 
more fully described subsequently. 
AS previously noted, a divided ringing circuit 

is enployed in the system, a first group of sub 
scriber Substations associated with each party 
ine 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 between the other line con 
ductor of the party line and ground. The oper 
ation of the reverting call switch 290 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 28 oper. 
ates to cause ringing current of the code corre 
Sponding to the called subscriber substation to be 
projected over the line conductor of the sub 
Scriber line 53, 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 
28 Cyperates first to cause ringing current of the 
code corresponding to the callied subscriber sub 
station to be projected over the line conductor 
of the subscriber line 53, 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 substation to be pro 
jected over the line conductor of the subscriber 
line 5, to which the ringer at the callig sub ???? ?? 

station A is connected. Also, it is noted that the 
Subscriber substations associated with the sub-. 
Scriber line i 50 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 50 and having ringers connected to 
the other line conductor ºthereof are assigned di-. 
rectory numbers comprising a third even digit. 
Assuming that the third digit of the directory 
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number of the calling subscribe; Sustatior; 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 280 engage the first contacts 
in the associated contact banks, and the wipers 
of the rotary Switches of the ninor SWitch 29 
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 E3 
over the subscriber line 50, 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. 294 and 
the associated wiper 293 of the rotary switch 23 , 
the upper winding of the ring cut-off relay R255, 
RC223, and RA22 , to the line conductor C. of 
the trunk line 7), and therefrom by way of the 
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12 
operated link it), the line conductor C 5 of 
the Subscriber line 5, 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 R255, which 
is completed when the Subscriber at the substa 
tion B ans WerS the call by removing the receiWer 
of the telephone instrument thereat from its 
hook, this circuit extending, when completed, by 
way of the previously traced path to the line 
conductor C 5 of the Subscriber line i53, and 
therefrom by way of the bridge path at the Sub 
station B between the line conductors C5 and 
Cf52 of the Subscriber line 59, C 452, the op 
erated link G, the line conductor Ci 3 of the 
trunk line 79, RA22, RC228, and the windings 
22 and 293 of the transformer 2 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 29 
engage the fourth 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 50, 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 296 
and the associated wiper 295 of the rotary Switch 
292, and the windings 205 and 24 of the trans 
former 20 to ground at RA229. This ringing 
current traversing the windings 204 and 205 of 
the transformer 20 induces a corresponding 
ringing current in the windings 22 and 203 
thereof, which traverses a path extending from 
ground by way of the windings 263 and 202, 
RC228, RA227, to the line conductor C. 3 of the 
trunk line 7, and therefrom by Way of the Op 
erated link (), the line conductor C52 of the 
subscriber line 50, 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 
E. answers the call by renoving the receiver of 
the telephone instrument, thereat from its hook, 
this circuit extending, when completed, from bat 
tery at the resistor 20, by way of the resistor 20, 
the second contact in the contact bank 284 and 
the associated wiper 283 of the rotary Switch 28, 
the fourth contact in the contact bank 294 and 
the associated wiper 293 of the rotary SWitch 
29 , the upper winding of R255, RC223, RA22, 
the line conductor C. of the trunk line , and 
the operated link is to the line conductor Cl5, 
and therefrom by way of the bridge path at the 
substation B between the line conductors Cl5. 
and C52 of the subscriber line 58, and a portion 
of the previously traced circuit to ground, at the 
winding 283 of the transformer 2 i. 
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 28 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 50, this circuit extend 
ing from the ungrounded terminal of the ringing 
machine Winding by Way of the ringing con 
ductor Mi2, the secOnd 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 20 to ground at RA220. This 
ringing current traversing the windings 204 and it 
205 of the transformer 20 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 C52 
of the Subscriber line 50 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 50, this circuit 
extending from the ungrounded terminal of the 
ringing machine winding by way of the ringing 
Conductor M, the first contact in the contact 
bank. 284 and the associated wiper 283 of the 
rotary SWitch 28, the second contact in the con 
tact bank 294 and the associated wiper 293 of the 
rotary SWitch 29 , the upper winding of the ring 
cut-off relay R255, RC223, RA22, the line con 
ductor C of the trunk line 70, the operated 
link it, the line conductor C 5f of the sub 
Scriber line 59, 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 M to M5, 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 R255, 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 
Mi by Way of the previously traced path to 
ground at the Winding 203 of the transformer, 
2O. 
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 contacts 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 50, this circuit extending 
from the ungrounded terminal of the ringing 
machine Winding by way of the ringing con 
ductor Mí, the first contact in the contact bank 
294 and the associated wiper 293 of the rotary 
SWitch 29, the upper winding of R255 and a 
portion of the previously traced circuit includ 
ing the line conductor CfS. Of the subscriber line 
5 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 50, 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 

0 

15 

20 

25 

30 

35 

40 

55 

65 



O 

5 

20 

25 

30 

35 

50 

55 

60 

65 

70 

75 

2,199,534 
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 2 
to ground, at RA220. This ringing current 
traversing the windings 204 and 205 of the trans 
former 2 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 C52 
of the Subscriber line 50 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 23 of the transformer 20. 
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 R255 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 R255 operates to 
complete, at RA257, a holding circuit for energiz 
ing the lower winding thereof, this circuit ex 
tending from ground, at RA244, by Way of . 
RA257 and the lower winding of R255 to bat 
tery. Also the relay R255 interrupts, at RA256, 
the previously traced path for applying ground 
potential to the control conductor C2 of the 
trunk line , and interrupts, at RA258, the 
circuit for energizing the relay R2), thereby to 
cause the atter relay to restore. Upon restor 
ing, the relay R20 interrupts, at RA2, the pre 
viously traced path for applying ground poten 
tial to the ringing machine start lead C26 in 
order to arrest further operation of the ringing 
machine associated with the reverting call Switch 
208, to interrupt, at RA22, the holding circuit 
for energizing the relay R22 in order to cause 
the latter relay to restore, and to interrupt, at 
RA24, the previously traced holding circuit for 
energizing the hold relay R24). Shortly there 
after the hold relay R4 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 290, this circuit extending from 
ground, at RA246, by Way of RA265, RC2S6, and 
the winding of M239 to battery. When this 
energized the release magnet M239 operates to 
release the wipers of the rotary switches. 29 and 
292 of the minor Switch 29, thereby to cause 
these wipers to be returned to their normal posi 
tions. When the wipers noted of the rotary 
SWitches of the ninor Switch 29 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 R26). The transfer relay R26 
then restores to interrupt, at RA265 and RC266, 
the circuit for energizing the release magnet 
M239, and to complete, at RA2S5 and RC267, a 
circuit for energizing the release magnet M23 
of the minor Switch 28, this circuit extending 
from ground, at RA286, by way of RA265, RC26, 

RA27, and the winding of R237 to battery. 
When thus energized the release magnet M237 
operates to release the wipers of the rotary 
switches 28 and 282 of the minor switch 28, 
thereby to cause these wipers to be returned to , 
their normal positions. When the wipers noted 
of the rotary switches of the minor switch 28 
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 R2 then restores to interrupt, at RA27, 
the circuit for energizing the release magnet 
M237. Upon restoring, the hold relay R240, the 
ring cut-off relay R255, and the transfer relay, 
R2, complete, at RA24 and RC2A2, at RA256 
and at RA27, respectively, the previously traced 
path for connecting battery at the resistor 296 
tO bhe Control conductor C2 of the trunk lie 
17, 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 
2 is completely released for further use. 
The ring cut-off relay R255 in the reverting 

call switch 200 operates when the call is answered 
at the called substation B to interrupt, at RA256, 
the path for applying ground potential to the 
control conductor Ci 2 of the trunk line 9, 
thereby to interrupt the previously traced hold 
ing circuit for energizing the lower winding of 
the cut-off magnet Rif in the line circuit 34 
individually associated with the subscriber line 
5. The cut-off magnet R then restores, to 

COmplete, at RAF and RC and at RA 
and RC , a bridge circuit for energizing the : 
windings of the line magnet R 28, thereby to 
retain this line magnet in its operated position. 
This circuit extends from ground at the lower 
winding of R, 29 by way of the lower winding 
of R2O, RA 7, RCA, C 52, the bridge path 
including the telephone instrument at the called 
Subscriber substation B between the line con 
ductors C52 and C5f of the subscriber line 5, 
C5, RC , RA: and the upper winding of 
R2 to battery. Also, upon restoring, the cut 
Off magnet R í 10 interrupts, at RA í 6 and F.A.I. Í 7, 
the previously traced holding circuit for energiz 
ing the lower winding of the line magnet R, 29, 
interrupts, at RA 4 and RC 4, a further point 
in the holding circuit for energizing the lower 
winding thereof, interrupts, at RAF 2 and RC 2, 
a further point in the previously traced path for 
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applying ground potential by way of the control 
conductor C 53 of the Subscriber line S to the 
control conductor C 54 thereof, and completes, 
at RAF 3 and RC 3, the previously traced path 
for applying ground potential, at RC 3, to the 
control conductor C 54 of the Subscriber line 5 
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 59 as busy. Finally, 
the cut-off magnet R F O completes, at RAF 5 
and RC 5, the previously mentioned path for 
applying ground potential to the control con 
ductor C 56 extending to the permanent alarm, 
this path extending from ground at RC5 by 
way of RA 5, RC 25, RA 25, R.A. 26 and RC 28 
to the control conductor C 56. This application 
of ground potential to the control conductor 
C 56 causes the permanent alarm device asso 
ciated therewith to be actuated, thereby to in 
dicate to an operator that the Subscriber line 5 
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 R. 29 is completed 
at RC: and ERA: and at RA i and RC 
prior to the interruption of the holding circuit 
for energizing the lower winding thereof at 
RAt 6 and RAf, as previously noted, the line 
magnet R20 remains in its operated position. 
At this time the line circuit is Operated to 
lock the subscriber line í56 out of service; and 
talking battery is supplied by Way of the pre 
viously traced bridge circuit to the telephone ill 
Strument at the called Subscriber Substation 3. 
As previously noted, when the subscriber at 

the called substation B answers the call the re 
Verting call Switch 2C is released, thereby to in 
terrupt the circuit for projecting ringing current 
Over the SubScriber line 58 in Order to ca. USe 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 Subscribe thereat 
is advised that the Subscriber at the called Sub 
Station B has answered the ca. The Subscribe 
at the Substation Athen renoves the receiver of 
the telephone instrument thereat from its hook, 
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 Subscribel Substations A and B is un 
der the control of the la St. 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 R2 is interrupted, 
thereby to cause this line magnet to restore, as 
previously noted. At this time the established 
connection between the subscriber Substations A 
and B is completely released, and the line circuit 
O4 individually associated with the subscriber 

line 5 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 ID 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 described reverting 
cal 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 replace 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 2 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 grond 
potential to be removed 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 32 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 renoved from the wiper 8, as 
previously noted. Under these conditions where 
ground potential is removed from the wiper 8, 
the holding 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 
Gianner described previously in connection with 
the extension of a reverting call between the Sub 
scriber substations A and B. Also, ground potein 
tiai 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 th?Éreon l'attiner 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 
Inodifications may be made therein, and it is in 
teinded to cover in the appended claims all Such 
imodifications as fall Within the tre Spirit and 
Scope of the invention. 
What is clained is: 
i. 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 
efective operatively to associate said third con 
tact set with said line relay, each of said contact is: 
Sets having a norinal position and being operative 
a Way from its normal position in response to the 
operation of the one of said relays with which it 
is Operatively aSSOciated, ineans 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 
natic SWitch 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 neans inefective, additional means Con 
trolled by the Operation of Said Second contact 
Set away from its norna position for causing 
Said line relay to be operated, and circuits for 
controlling Said automatic Switch governed in ac 
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 
natic 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, 
nechanical means for Operatively aSSOciating 
said third contact set with said line relay, each 5. 
of Said contact sets having a normal position 
and being Operative a Way 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 
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, 
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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 a Way 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 cO 
tact set with said line relay, each 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 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 controlled 
by the operation of said cut-off relay for actuat 
ing Said mechanical means, Whereby said third 
contact set is returned to its normal position, 
ineans controlled by the operation of said second 
contact set a Way from its normal position for 
completing said holding 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 teleph Gine System, a line, a number of 
automatic SWitches having access to said line, a 
line circuit associated With said line and in 
cluding ire ad cUlt-Off IrelayS, a first contact Set 
operatively aSSociated with said line relay, a 
Second contact 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 to 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 operated, 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 
inal position for arresting the operation of said 
control means, and additional circuits for con 
troiling said automatic SWitches governed in a C 
cordance with the positions of said contact sets. 

6. 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 
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 controlled by the operation of Said 
first and third contact SetSaWay from their nor 
Imal 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 
lelay 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 air 
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, nine 
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 
rial positions for initiating Operation of Said, di S 
tributor and for marking said line as a calling 
line, neans 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 in eans, Whereby said third coin 
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 
Operation 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 said finder Switches to operate and Seize a line 
markeci as a calling line, a first contact set op 
eratively associated with said line relay, a Second 
contact, set operatively associated With Said cut 
of 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 in 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, neans 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 
trollied 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 operated, 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 a Way 
from its normal position for coinpleting 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, a third contact Set, means 
normaliy 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 re 
iays 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 COin 
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 
switch for causing said cut-off relay to be re 
stored, means controlled by the return of Said 
Second contact set to its normal position foi 
causing said line relay to remain Operated in the 
event a calling condition remains 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. 

10. A line circuit adapted for tse in a tele 
phone System including a line accessible to a 
Unber of automatic Switches, said line circuit 

Cor:prising, ii combination, 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 
mai position in response to the Operation of the 
one of Said relays With Which it is operatively a S 
Sociated, 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 contact 
set away from its normal position for causing 
said line relay to be retained operated, means for 
releasing said one automatic switch, Said cut-off 
relay being restored in response to the release of 
Said one automatic Switch, Said line relay re 
maining operated subsequent to the return of 
said second contact set to its normal position 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. 
1. A line circuit adapted for use in a tele 

phone system including a line provided with at 
east 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 a S 
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 a SSociated, 
a first circuit including Said 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 controlled by the Operation of Said cut 
off relay for rendering said first-inentioned 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 circuit, 
whereby said line relay is retained operated, 
means for releasing said - one automatic switch, 
said cut-off relay being restored in response to 
the release of said one automatic switch, means 
controlled by the return of said 'second contact 
set 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 the event a calling con 
dition remains 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 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 access to said line, 
a line circuit associated with said:liner and in 
cluding 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 nor 
mally effective operatively to associate said third 
contact set with said line relay, each 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 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 
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 controlled when said 
first contact set is operated away from its nor 
mal position and saids 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, inneans responsive to the creation of a 
calling condition om said line for causingssaid 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 means in 
-effective, 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, means controlled 
by the return of Said third contact set to its nor 
mali 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 return of 
Said second 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 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. 

14. 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 dis 
tributor 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 contact set operatively...as 
Sociated. With Said line relay, a second contact 
Set Operatively 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 which it is oper 
atively a SSociated, 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 SetSaWay 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 
beroperated; 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 position' for caus 
ing 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 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 set to its normal po 
sition for causing said: line relay to remain oper 
ated in the event a calling condition remains on 
said line; 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 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 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 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 coin 
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 
lure of Said line by Said one automatic 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 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 Cperative 
in response to the creation of a calling condition 
on said line, means controlled by the operation 

2,199,584 
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 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 
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 a 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 con 
pleted in response to the creation of a calling 
condition on said line, whereby said line relay is 
operated, means controlled by the Operation of 
said first and third contact SetSaWay 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, in 
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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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 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 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 a SSociate 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 
Inumber 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, 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 
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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 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 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 calising 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-off relay to be restored, neans 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 additional 
ineans controlled when said first contact set is 
Operated a Way 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 inder and connector Switches haW 
ing access to said line, a line circuit associated 
With Said line and including ire 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 a Way 
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 iine Subsequent to the termination of the 
Calling condition thereon and to cause Said cut 
of 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 
be 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 a Way from its normal position 
and said second contact set is returned to its nor 
imal 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, a number of finder-connectOr linkS haW 
ing access to said line, a line circuit a SSociated 
with said line and including line and cut-off re- i 
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 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 : 
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 return 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 normal position for marking said 
line as busy to the connector switches of said 
links. 
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