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The present invention relates to improvements 
in apparatus for use in automatic telephone Sys 
tems and, more particularly, to improved appa 
ratus for interrupting the Woltage of a ringing 
current source to provide coded ringing current 
for signaling over subscribers' lines of the multi 
party type. This application is a division of ap 
plication Serial No. 203,474, filed April 22, 1938, 
Clarence E.I.Onax. 

It is an object of the invention to provide an 
improved and exceedingly simple ringing inter 
rupter switch which utilizes only a Small Switch 
contact bank and is so arranged that a large 
number of different ringing codes are provided. 
The invention is illustrated as being incor 

porated in an automatic telephone System. Where 
in subscriber-controlled impulse responsive auto 
matic switches are utilized for setting up connec 
tions between the various lines of the System. 
Certain of the subscribers' lines included in the 
system are of the multi-party type and code ring 
ing is utilized for selectively signaling the Sub 
stations associated with any called Subscriber's 
line of this character. In accordance With one 
feature of the present invention there is pro 
vided an improved ringing interrupter Switch for 
furnishing the various ringing codes. In brief, 
this switch comprises a plurality of bank con 
tacts arranged in sets, wipers respectively aSSO 
ciated with the contact sets and adapted to be 
connected to a source of ringing current, and 
motor means for driving the WiperS Over the con 
tacts of the respective associated SetS. The in 
terrupter also comprises a plurality of ringing 
current conductors which are terminated at the 
bank contacts of the switch, the number of Con 
ductors being greater than the number of the con 
tact sets. A plurality of jumper connections are 
also provided, which connections extend between 
certain of the contacts of the different contact 
sets and are so connected and arranged that at 
least a portion of the switch wiperS are rendered 
operative to impress the voltage of the ringing 
current source on at least two of the ringing cur 
rent conductors during each ringing cycle of the 
Switch. 
The novel features believed to be characteristic 

of the invention are set forth With particularity 
in the appended claims. The invention, both as 
to its organization and method of Operation, to 
gether with further objects and advantages 
thereof, will best be understood by reference to 
the specification taken in connection. With the ac 
companying drawings in which FigS. 1, 2 and 3 
illustrate an automatic telephone system having 
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incorporated therein apparatus Constructed and 
arranged in accordance with the present inven 
tion. 

Referring now to the dra Wings, the System. 
there illustrated comprises, in general, an ex 
change, a plurality of Single party Subscribers' 
lines, two of which are illustrated at 0 and 04 
extending to the exchange, and a plurality of 
subscriber-controlled automatic Switches includ 
ing a line switch 00, a selector Switch 20 and 
a connector SWitch 50 for Setting up connections 
between the Various Subscribers' lines. Also ex 
tending to the eXchange is a group of multi-party 
Subscribers' lines, one of which is illustrated at 
600. The multi-party lines are terminated in 
the bank contacts of a group of Special connector 
Switches, one of which is illustrated in Fig. 2. 
These special connector SWitches have associated 
therewith ringing apparatus as illustrated in Fig. 
3 Which functions in a manner Such that Se 
lective code ringing of any desired substation on 
a selected multi-party line may be achieved. 

It will be understood that a plurality of Switch 
es of each type, namely, a plurality of line 
switches, a plurality of selector SWitches and a 
plurality of connector SWitches are provided in 
the System for performing the usual line Switch 
ing function. The numerical Switches of each 
type are respectively arranged in groups and in 
accordance With univerSally followed practice 
the number of SWitches in each group is deter 
nined by the maximum Wolume of traffic the 
particular SWitch group is required to handle. 
Further, in accordance With conventional prac 
tice, each of the Single party Subscribers' lines is 
multipled to the corresponding bank contacts of 
a group of connector Switches whereby a plurality 
of SWitches are available for Setting up connec 
tions between each line and any other line of the 
System. The line SWitches, on the other hand, 
are individually associated with the respective 
Subscribers' lines. 
The end of each. SubScriber's line remote from 

the exchange terminates in One or more subscrib 
ers' Substations, the arrangements of which are 
different, depending upon. Whether the line is of 
the single-party type or is one of the group of 
multi-party lines. Two Substations of the usual 
automatic type are diagrammatically illustrated 
at A and B in a SSociation. With the lines to and 
94, respectively. These Substations are of the 

Well-knoWn, common battery type. The substa 
tions associated with the respective multi-party 
lines, on the other hand, are of the local battery 
type, one such substation being illustrated at E, 



2 
in association with the line 693. In brief, each 
of the Substations embodied in the System may 
comprise the usual hand-Set type of tran:Sinitter 
and receiver, a cradle or hook SWitch, a ringer, 
and an impulsing device for transfinitting the 
switch controlled impulses by Way of the asso 
ciated line to the automatic Switching equipment 
located in the terminating exchange. 
Each of the line Switches is preferably of the 

Well-known rotary type, of Which there are SeV 
eral commercial embodiments. Each of the Se 
lector and connector Switches is preferably of the 
well-known Strowger type having embodied 
therein a Strowger Switching mechanism includ 
ing a plurality of bank contacts arranged in leV 
els; a wiper carriage structure adapted to be 
ranslated vertically to bring the Wipers thereof 
to a position opposite a particular level of bank 
contacts and then rotated to bring the WiperS 
into engagement with a particular Set Of Con 
tacts in a selected level; vertical, rotary and re 
lease magnets; and control relayS. Suitably con 
nected and arranged to control the energization 
of the various magnets and the line SWitching in 
accordance with the particular functions of the 
particular switch. In all fundamental respects, 
these SWitches are similar to the Connector SWitch 
illustrated in detail in Fig. 2. Obviously, the par 
ticular arrangement of the control apparatuS en 
bodied in the switches of different type is dif 
ferent in each instance, depending UpOn the 
character of the SWitch. 

Neglecting for the present the details of the 
apparatus terminating the multi-party Subscrib 
ers' lines and the improved interrupter SWitch 
shown in Fig. 3, the system as described above is, 
in general, entirely conventional in form and its 
operation is well understood in the art. In brief, 
when a subscriber, such, for example, as the Sub 
scriber at the telephone A, initiates a call Over 
the line to a second Subscriber's telephone, 
such, for example, as the telephone at the station 
B, by lifting his receiver from its hook, a loop 
circuit is completed by way of the line for 
initiating the operation of the line Switch 00 to 
select a trunk line leading to an idle Selector 
switch. Assuming, for example, that the Selector 
switch 20 is the first numerical Switch Selected 
for the use of the calling line , when the trunk 
line leading to this selector switch is found, the 
loop circuit is extended to this SWitch and the 
switch is conditioned to respond to the first Se 
ries of impulses dialed at the calling Substation. 
With the selector Switch 29 in this condition, 
dial tone is returned over the established loop to 
the calling subscriber to indicate that the dialing 
operation may be started. When the first digit is 
dialed at the calling substation, the Switch 20 
elevates its wipers to a position Opposite the level 
of bank contacts terminating the trunk lines re 
spectively extending to the connector SWitches 
having access to the called line 4. Following 
this operation, the wipers of the switch. 2) are 
automatically stepped over the contacts of the 
selected level until a trunk line leading to an 
idle connector switch of the Selected group is 
found. Assuming that the connector SWitch 50 
is the first idle connector SWitch available, when 
the wipers of the switch 20 aire stepped into en 
gagement with the contacts terminating the 
trunk line extending to this connector SWitch, 
the subscriber's loop circuit is extended thereto, 
thereby to cause this connector SWitch to be con 
ditioned to respond to the second and third Series 
of impulses dialed at the calling Substation. In 
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2,239,825 
response to the dialing of the Second digit, the 
wipers of the connector switch 50 are stepped 
vertically to a position opposite the level of bank 
contacts at which are terminated the lines of the 
ten-line subgroup including the called line 04. 
Following this series of impulses, the connector 
Switch is conditioned to rotate its wipers step-by 
step in accordance With the impulses making up 
the third and final digit dialed at the calling Sub 
station. When the last digit is dialed, the WiperS 
Of the Switch is are Stepped into engagement 
With the set of bank contacts terminating the 
called line 4. In accordance With conventional 
practice, Suitable provisions are made in the Con 
nector switch 50 for testing the called line to de 
termine its idle or busy condition, for returning 
busy tone over the established loop to the calling 
Subscriber in case the called line is busy and for 
applying ringing current to the called line in the 
event this line is idle at the time it is selected. 
ASSunning that the line 4 is idle, the desired 
conversational connection is completed When the 
called substation B is anSWered. Also in accord 
ance with conventional practice, the apparatuS is 
arranged to insure its release when the connec 
tion is cleared out at the calling and called Sub 
stations. Any desired mode of initiating the re 
lease of the established SWitch train may be ulti 
lized. For example, the control apparatuS en 
bodied in the connector Switch 5 may be so ar 
ranged that the release of the connection is en 
tirely under the control of the calling party. Al 
ternatively, the apparatus may be So arranged 
that the release of the connection is under the 
control of the last party to hang up. 

Referring now more particularly to the group 
of improved connector Switches by Way of Which 
the regular automatic Subscribers' lines gain 
access to the multi-party lines, it is pointed Out 
that the Connector SWitches of this group may be 
of identical construction and arrangement. For 
this reason, only the SWitch illustrated in Fig. 2 
Will be described in detail, but it will be under 
stood that each of the multi-party lines is multi 
pled to the corresponding bank contacts of each 
Of the Switches of this group. In brief, the SWitch 
shown in Fig. 2 comprises a SWitching nechanisin. 
244, of the Strowger type, which included a plu 
rality of bank contacts arranged in levels; Wipei's 
for engaging the contacts; means comprising a 
vertical magnet 297 and a ratichet and paWl mech 
anisrin, not shown, for translating the Wipers to 
a position opposite a desired level; means con 
prising a rotairy magnet 295 and a ratchet and 
pawi nechanism, not shown, for thereafter rotat 
ing the wipers step by step into engagement With 
a selected contact set in the selected level; a 
release magnet 239 for causing the Wiper car 
riage structure to b8 returned to normal during 
the release of the Switch, Vertical off-normal 
Springs 265 and a plurality of control relays for 
controlling the operation of the three enumer 
ated imagnets and the auxiliary functions of the 
switch. Of these relays, R200 is the usual line or 
inpulsing relay, R2B4 is the usual hold relay and 
is of the slow-to-release type, R20 and R22 
aire Slow-to-release pulse circuit control relays, 
R230 is a ringing control relay, and R24 is the 
busy test relay. The remaining relays illustrated 
in Fig. 2, namely, R240, R250, R260 and R2, 
are provided for controlling the ring cut-off op 
eration and the line SWitching operation in an 
improved manner. For the purpose of selectively 
signalling the Various Substations associated with 
the rural Subscribers' lines, coded ringing is ulti 
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lized. To this end, the code selecting switch 280 
is provided in the connector SWitch and, is ar 
ranged to respond to impulses transmitted there 
to by way of a calling line. This code selector 
SWitch is of the well-known minor type and Com 
prises two sets of bank contacts 28 and 282 at 
which are terminated two groups of ringing cur 
rent conductors, each comprising ten conductors, 
wipers 283 and 284 respectively associated With 
the contact sets 28 and 282, an operating mag 
net 228 for driving the enumerated wipers over 
the contacts of their respective associated SetS, 
a release magnet 229 operative to restore the 
switch to normal and off-normal springs 285 for 
controlling the energization of the release mag 
net. For the purpose of separating the local bat 
tery talking circuits, normally formed when the 
multi-party rural lines are involved in Connec 
tions, from the common battery talking circuits 
used in connections between the regular auto 
matic subscribers' lines, there is provided a re 
peater 290 which is inserted in and divides into 
two sections the trunk line incoming to the con 
nector Switch illustrated in Fig. 2. 
The ringing current conductors terminated at 

the bank contacts of the code Selector Switch 28) 
form a cable 34 extending to the bank contacts 
of an interrupter switch 30, illustrated in Fig. 3. 
The switch 300 is of the Well-known rotary type 
and comprises a plurality of Sets of bank con 
tacts 382 and 392, inclusive, wipers 370 to 380, 
inclusive, respectively associated with the bank 
contact sets, and means comprising an operating 
magnet 365 and a ratchet and pawl mechanism, 
not shown, for driving the enumerated Wipers 
over the contacts of their respective associated 
sets. This switch functions to impress on the 
respective ringing current conductors the Volt 
age of an alternating current source 325 for pre 
determined intervals during each cycle of its 
operation, and the bank wiring of the Switch is 
such that the coded voltage impressed on each 
conductor during each ringing cycle is different 
in character from that impressed on each of the 
other ringing current conductors. More particu 
larly, the voltage of the source 325 is impressed 
on each of the enumerated wipers of the inter-. 
rupter switch by Way of a transformer 326 hav 
ing a primary winding 327 connected across the 
source and a secondary Winding 328 having one 
terminal grounded and the opposite terminal ar 
ranged to be connected to the respective wipers. 
The contact bank of the Switch 300 is wired in 
an improved manner, described more particularly 
hereinafter, such that the coding of the ringing : 
voltage applied to the several ringing current 
conductors is different for each conductor. For 
the purpose of controlling the operation of the 
interrupter Switch there is provided in aSSocia 
tion therewith a start relay R30 and a group of 
cyclically operating slow-to-operate relayS R320, 
R330 and R340. Specifically, this group of relays 
functions to connect the wipers of the inter 
rupter switch to the winding 328 and to ener 
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cycle of their operation. 

Operation of the ringing interrupter 
The operation of the ringing interrupter is 

initiated when ground is applied to the start 
conductor C36 by one of the Special connector 
switches in the group including the SWitch shown 
in Fig. 2, to complete an obvious circuit for ener 
gizing the start relay R30. The relay R30, 
upon operating, completes, at RA33, a path for 
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applying a predetermined potential, namely, 
ground potential, to the pick-up or control Con 
ductor C35. At RA32, the relay R30 prepares 
a circuit, traced hereinafter, for maintaining it 
self energized independently of its operating cir 
cuit as traced above and until the interrupter 
switch has been operated through a complete 
cycle. The relay R30 also completes a circuit 
for energizing the slow-to-operate relay R320, 
this circuit extending from ground at RA3ff by 
way of the winding of R320 and the resistor 34 
to battery. 
The relay R320 operates, after an interval, to 

open, at RA32, a point in the path normally 
short-circuiting the winding of R330, permitting 
the latter relay to be energized over a circuit ex 
tending from ground at RA3 f by way of the 
winding of R330 and the resistor 329 to battery. 
The slow-to-operate relay R330 operates, after 
an interval, to open, at RA33f, a point in the path 
normally short-circuiting the winding of R349, 
permitting this latter relay to be energized over 
a circuit extending from ground at RA3f by 
way of the winding of R340 and the resistor 343 
to battery. The slow-to-operate relay R340, in 
turn, Operates, after an interval, to complete, at 
RA342, an obvious path for short-circuiting the 
energized winding of R320, causing the last 
mentioned relay to restore. When R320 restores, 
it completes, at RA32, the path for short-circuit 
ing the winding of R330. The relay R339 now 
restores to complete, at RA33, the above-men 
tioned path for short-circuiting the Winding of 
R340. When R340 restores, it opens, at RA342, 
the path short-circuiting the winding of R320, 
permitting this latter relay to again be energized 
over its operating circuit as traced above. Thus, 
a second cycle of operation of the three relays 
R320, R330 and R340 is initiated. During each 
operating cycle of these three relays, a circuit is 
completed for energizing the operating magnet 
365 embodied in the interrupter Switch 300. 
Thus, when R340 operates, it completes, at RA34, 
an obvious circuit for energizing the magnet 365. 
Assuming the wipers to be standing in the home 
position as shown in the drawings when this mag 
net is energized, the magnet, in cooperation with 
its aSSociated ratchet and pawl mechanism, not 
shown, operates to step the wipers 370 to 380, in 
clusive, One step or into engagement With their 
respective associated second contacts. It is 
manifest that, for each succeeding cycle of oper 
ation of the three relayS R320, R330 and R34), 
the magnet 365 is energized to cause the enumer 
ated wipers to be moved another step. As 
pointed out immediately hereinafter, movement 
of the enumerated WiperS over the contacts of 
their respective associated sets results in the cod 
ing of the ringing voltage applied to the various 
ringing current conductors terminating in the 
bank contacts of the code selector Switch 280. 
This is by virtue of the particular bank wiring ar 
rangement of the interrupter Switch illustrated 
in Fig. 3. 
This wiring arrangement is such that voltage 

of the ringing current Source is impressed on the 
Various ringing current conductors for short in 
tervals of equal duration but different in num 
ber and with different spacing intervals there 
between. Thus, as the wiper 370 travels over the 
first twelve contacts of the set 382, it is con 
nected to the ringing current conductor 32 while 
standing in engagement with its associated sec 
ond, third, fourth, sixth and seventh contacts. 
While in engagement with each of these con 
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tacts, the voltage developed across the trans 
former Winding 328 is impressed on the conductor 
32 for a short interval. Thus, With the Wiper 
370 standing in engagement with its Second Con 
tact and when R33 operates during the Second 
cycle of operation of the three relayS R32, R33 
and R345, a path is completed for connecting the 
upper terminal of the secondary Winding 328 to 
the jumper connection 389, this path eXtending 
by way of RC333 and RA332. The jumper con 
nection noted is multipled between the WiperS 3) 
to 373, inclusive, and between the Wipers 376 to 
380, inclusive. Hence, the Voltage developed 
across the secondary winding 328 is impreSSed Cn 
those of the ringing current conductors which 
extend to the respective second contacts aSSo 
ciated with the enumerated Wipei's. Since the 
second contact of the set 382 is connected to the 
ringing current conductor 32, this conductor has 
impressed thereon the Voltage of the ringing 
current source when R33) operates. Similiarly, 
the ringing current conductors 3, 4, 34, , , 
22, and 43 have the voltage of the Source in 
pressed thereon with the wipers of the interrupter 
switch standing in the position noted. When : 
R340 operates, following the operation of R339 in 
the second cycle of operation of the three relayS 
noted, the magnet 335 is energized to advance 
the Wipers into engagement With their respective 
associated third contacts. 
wipers, however, does not result in the discon 
nection of the ringing current conductors from 
the upper terminal of the secondary Winding 328 
for the reason that each of the WiperS is of the 
bridging type arranged to bridge two contactS dur 
ing the transition interval when it is being moved 
from one contact to another. When R340 oper 
ates, however, it causes the rapid Sequential re 
storation of R320 and R339 in the manner 
pointed out above. The last-mentioined relay, 
upon restoring, disconnects the jumper conductor 
389 from the upper terminal of the Winding 328 
to remove the potential of the ringing current 
source from the ringing conductors and to Sub 
stitute ground thereon. During the third cycle 
of operation of the three relays R32, R336, and 
R34, the potential of the source is again in 
pressed on those of the ringing current conduc 
tors which are connected to the respective third 
contacts of the sets associated with the WiperS 5 
3 To to 373, inclusive, and 36 to 38, inclusive, 
and, during the fourth cycle of Operation of these 
relays, the potential of the source is impressed on 
those of the conductors connected to the fourth 
contacts of the sets respectively associated With : 
the enumerated wipers, and So on. It Will be 
noticed from an inspection of the drawings that 
the ringing current conductor 32, for example, is 
not connected to the fifth contact of the set 382. 
Hence, during the cycle of operation of the three 
relays R323, R330 and R340 to advance the Wipers 
from engagement with their respective aSSociated 
fifth contacts and into engagement with their 
respective associated sixth conta-CtS, the poten 
tial of the ringing current Source is not impreSSed 
on this particular ringing current conductor. A 
spacing interval is, therefore, provided between 
the first half of the code and the second half. 
Since the conductor noted, namely, the conductor 
32, is connected to the sixth and seventh con 
tacts of the set 382, this second half of the code 
cycle comprises two additional short ringing 
periods. From this point on and until the wiper 
30 is advanced into engagement With the 
fifteenth contact of the set 382, the conductor 32 

This movement of the 
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is held disconnected from the ringing current 
SOC, 
The arrangement is such that two ringing cycles 

are completed during movement of the switch 
wipers over the twenty-five points of the SWitch. 
The end of the first cycle is reached When the 
Wipers are advanced into engagement With their 
respective a SSociated thirteenth contacts, and the 
Wipers are noved to a position to begin the Sec 
ond ringing cycle when they are driven into en 
gagement with their respective associated four 
teenth contacts. In order to render the Spacing 
between cycles Substantially equal, it is desirable 
rapidly to move the Wipers from engagement with 
their respective associated thirteenth contacts 
and into engagement With their respective aSSo 
ciated fourteenth contactS. To this end, the 
thirteenth contact of the Set 386 is included in 
a circuit for energizing the magnet 365 by Way 
of the self-interrupting contacts associated with 
the armature 366, this circuit being completed 
When the Wiper 34 is advanced into engagement 
With the thirteenth contact of the set 386 and 
extending from ground on this wiper by Way of 
C338, the armature 366 and the winding of the 
magnet 365 to battery. When energized over the 
above-traced circuit, the magnet 365 operates 
immediately to advance the Wipers into engage 
ment With their respective associated fourteenth 
contacts independently of the cyclically operating 
relays R323), R330 and R340. This operation 
narks the beginning of the second ringing cycle. 
i uring this second cycle, the voltage of the 
ringing current source is in pressed on the various 
ringing current conductors for coded intervals 
Which are identical With those produced during 
the first ringing cycle. Thus, during the respec 
tive intervals. When the wiper 30 is standing in 
eng. genient With the fifteenth, sixteenth, seven 
teenth, nineteenth and twentieth contacts of the 
Set 382, the Voltage of the source is impressed 
On the conductor 32 through the operation of 
tie relay R330. During the interval when this 
Wiper stands in engagement with the eighteenth 

5 contact of the set 382, the conductor 32 is held 
discCInnected from the Source so that a spacing 
interval is provided Which corresponds to that 
produced When the Wiper is moved into engage 
ment With its fifth contact. When the wiper 
30 is moved from engagement with the twen 
tieth contact of the set 382, the voltage of the 
Source is held disconnected from the ringing cur 
rent Conductor 32 until this wiper is again moved 
into engagement with the second contact of the 
Set 382 at the beginning of the third ringing 
cycle. 
As indicated above, the coding of the voltage 

applied to each of the ringing current conduc 
to's during each ringing cycle is different in 
each instance. Thus, considering the ringing 
Current Conductor 3, for example, this conduc 
to has applied thereto the voltage of the source 
for 3. Short interval, followed by three narrowly 
Spaced short intervals which are relatively widely 
Spaced fron the first interval, during each ring 
ing cycle. More particularly, when the wiper 37 
is moved into engagement with the seventh con 
tact of the set 333 and when R330 operates, the 
Conducigr 3 is connected to the ringing current 
Source. Thereafter and during the interval 
When thie Wiper 3 is standing in engagement 
With the eighth contact of the set 333, the con 
ductor 3 is held disconnected from the source. 
When, however, the wiper 370 is moved into en 
gagement with the ninth contact of the set 382, 
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this conductor is connected to the source by way 
of the wiper 37). Thereafter, and during the 
intervals when the Wiper 37 is standing in en 
gagement with the tenth and eleventh contacts 
of the set 383, the conductor 3 is connected to 
the source for short intervals measured by the 
time required for R330 to operate and restore. 
By inspection of the bank contact wiring ar 
rangement, it will be apparent that the same 
coding of the voltage applied to the conductor 
3 occurs during the second ringing cycle or 
during the movement of the Wipers over the 
contacts numbered from 5 to 25, inclusive. 

It is believed that the mode of applying the 
Voltage of the ringing current source. On the 
remaining ringing current conductors will be 
apparent from the wiring arrangement illustrated 
in the drawings considered in light of the pre 
ceding description pertaining to the two con 
ductors 32 and f3. It is pointed out, however, 
that the number identifying each of the ring 
ing current conductors is indicative of the par 
ticular coding of the voltage impressed, respec 
tively, thereon, More particularly, during each 
ringing cycle, the conductor 2 has impressed : 
thereon the voltage of the source for one short 
interval, followed by a spacing interval which 
is succeeded by two successive and closely spaced 
short ringing intervals. Similarly, the conduc 
tor 34 has impressed thereon during each ring- 3 
ing cycle the voltage of the source for three 
closely spaced short ringing intervals, followed 
by a spacing interval succeeded by four closely 
spaced short ringing intervals. 
As indicated above, a predetermined potential, 

namely, ground potential, is impressed on the 
control conductor C3f 5 for a short interval at 
the beginning of each ringing cycle. Thus, if 
the ringing apparatus is started with the inter 
rupter switch - standing in the position shown 
in the drawings, the path for applying ground 
potential to the conductor noted is completed 
when R3) operates. This circuit extends from 
ground as applied to the wiper 375 by way of 
the first contact of the set 387 and RA3 3 to 
C35. Again, when the wipers are driven over 
their associated contacts to a position where the 
wiper 375 engages the fourteenth contact of the 
Set 38, this path is again completed. As the 
switch continues to operate, this path is con 
pleted for a short interval at the beginning of 
each ringing cycle. 
The arrangement of the coding switch and its 

associated apparatus is such that the operation 
thereof continues until a ringing cycle which has 
been started is completed, irrespective of whether 
the operating circuit for the start relay R3 0 is 
maintained completed. To this end, an alterna 
tive circuit is provided for maintaining the start 
relay R3 is energized independently of its oper 
atting circuit. This hold circuit for R3f O is pre 
pared. at RA3 2, when R3 to operates, is com 
pleted when the wiper 374 is moved into engage 
ment with the second contact of the set 386, and 
is held completed until this wiper is moved into 
engagement with the thirteenth contact of the set 
386. Hence, when the first ringing cycle is start 
ed, R30 is held operated until the cycle is com 
pleted. Again, when the wiper 374 is moved into 
engagement with the fifteenth contact of the set 
386 to initiate the second ringing cycle, this hold 
ing circuit is again completed and is held com 
pleted until the wiper noted is again moved 
into engagement with the first contact of the set 
386. By virtue of this arrangement, it is not pos 
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sible for improperly coded ringing current to be 
projected over a selected subscriber's line. 
The release of the ringing interrupter is 

brought about by the removal of ground poten 
tial from C3 is to cause the restoration of the 
start relay R30. When this relay restores, it 
opens, at RA3f , the circuits over which the cy 
clically operating relays R320, R330 and R349 
are energized, thereby to prevent further opera 
tion thereof. At RA32, the relay R30 opens 
a point in the circuit, just described, for main 
taining R30 operated independently of its op 
erating circuit. At RA33, the relay R30 opens 
a point in the above-traced path for applying 
ground potential to C35. - 
From the foregoing description it will be ap 

parent that the jumper connections extending 
between the contacts of the different contact 
sets enable the contact bank of the switch 300 
to be fully utilized, so that a great number of 
codes may be obtained with a relatively small 
Switch bank. Thus, the jumper connections ex 
tending between the contacts of the sets 382, 383 
and 384 are so arranged that the wiper 37 is 
operative to impress the voltage of the ringing 
current Source on the three ringing current con 
ductors 3, 23 and 3 during each ringing cycle. 
Again, the conductor 389', which is common to 
the wipers, is connected by way of the wiper 
370 to the ringing conductors 3, 32 and 2 for 
short intervals of each ringing cycle. It will 
be noted that the intervals during which the con 
ductor 389' is connected by way of the wiper 370 
to the ringing current conductor 3 do not over 

5 lap the intervals during which the conductor 389' 
is connected by way of the wiper 37 to the ring 
ing current conductor 3, but rather that it is a 
combination of the two connections which pro 
duces the desired code. It Will be noted further 
that the number of ringing current conductors, 
representing different codes, is more than twice 
the number of contact sets including contacts 
at which the ringing current conductors are ter 
minated, further demonstrating the utility of the 
jumper connection arrangement. 
Operation of the apparatus to eactend a connec 

tion to a rural subscriber's substation 
Referring now more particularly to the opera 

tion of the apparatus to extend a connection from 
one of the regular automatic subscribers' lines, 
Such, for example, as the line fe?, to one of the 
Substations associated with the line 600, and as 
Sunning that the line Switch f OO operates to ex 
tend the connection from the calling substation 
A to the Selector switch f20, when a predetermined 
digit is dialed at this substation, the selector 
Switch noted is caused to operate automatically 
to Select an idle one of the special connector 
SWitches in the group including the switch illus 
trated in Fig. 2. Assuming the switch illustrated 
is the first available idle switch of the selected 
group, when the Subscriber's loop circuit is ex 
tended by way of the trunk line 2? to this con 
nector SWitch, the line relay R200 operates to 
complete, at RA2 and RC292, an obvious cir 
cuit for energizing the slow-to-release hold relay 
R204. The hold relay, upon operating, removes, 
at RA205 and RC206, battery potential, as ex 
tended by way of the resistor 227 to RC206, from 
the control conductor Ci 24 of the trunk line 2. 
At RA285 and RC206, ground is applied over 
an obvious path to the control conductor noted. 

5 

Through the removal of battery potential from 
C.24 and the substitution of ground potential, 
the connector Switch illustrated is marked as 



6 
busy, thereby to prevent its seizure by another 
of the selector switches on another call to One 
of the multi-party rural lines. At RA28 and 
RC209, the relay R204 prepares a point in the 
pulsing circuit, traced hereinafter, for energizing 
the slow-to-release relay R2 and the vertical 
magnet 297 in series. This circuit is completed 
when R.290 restores at the beginning of the first 
impulse of the second digit dialed at the calling 
substation A and extends from ground at RA2 
by way of RC293, RA238, RC209, the off-normal 
springs 269 and 268, the winding of R20, the 
contact springs 298, and through the Winding of 
the magnet, 297 to battery. Upon being ener 
gized over the above-traced circuit, the magnet 
297 attracts its associated Operating armature to 
step the wipers embodied in the Switching mech 
anism 244 one step Vertically or to a position 
opposite the first level of bank contacts. Dur 
ing this first step taken by the Wipers, the off 
normal springs 265 are moved to the off-normal 
position to interrupt, at the Springs 268 and 
269, the above-traced impulsing circuit and to 
prepare, at the springs 269 and 269, an alterna 
tive impulsing circuit. This latter circuit is con 
pleted upon the operation of R2O, which occurs 
simultaneously with the operation of the mag 
net 29. At the Springs 2S7 ground is applied 
to the ringing interrupter start, conductor C36, 
thereby to initiate the operation of the ringing 
interrupter in the manner pointed out above. At 
the beginning of the Second impulse dialed at 
the calling substation A, the above-noted alter 
native impulsing circuit is again completed. 
Specifically, this circuit extends from ground at 
RA20 by Way of RC293, RA208, RC209, the off 
normal springs 269 and 269, RA2 f, RC23, the 
winding of R20, the springs. 298 and through 
the winding of the magnet 29 to battery. When 
energized over the above-traced circuit, the mag 
net 297 again attracts its associated operating 
armature to cause the wipers of the mechanism 
244 to be stepped a second step vertically or to 
a position opposite the second level of bank con 
tacts. Thereafter, the magnet 297 is energized 
Once for each impulse of the second digit dialed 
at the calling Substation so that, at the conclu 
Sion of this digit, the switch wipers embodied in 
the mechanism 244 stand in a position opposite 
the level of bank contacts terminating the lines : 
of the group including the called line 609. Dur 
ing this series of impulses, the relays R24 and 
R20 are held energized due to the slow-to-release 
characteristics thereof. At the end of the second 
digit dialed at the calling Substation, the line 
relay R255 is held energized for a sufficient time 
interval to permit R20 to restore. This relay, 
upon restoring, opens, at RA2 ... and RC23, a 
point in the alternative impulsing circuit over 
which R2 () and the magnet 29 were energized 
in Series and prepares, at RA2 and RC22, a 
circuit for energizing the slow-to-release relay 
R22 and the rotary magnet 295 in series. 
The last-mentioned circuit, namely that over 

which R22 and the rotary magnet 295 are ener 
gized, is completed. When the line relay R200 re 
stores at the beginning of the first impulse of the 
third digit dialed at the calling Substation. This 
circuit extends from ground at RA2 by Way of 
RC23, RA28, RC29, the off-normal springs 269 
and 269, ERA2, RC22, RA2 5, the winding of 
R22e, RA23i, RC232, the springs 296 and through 
the winding of the magnet 295 to battery. When 
energized over the above-traced circuit, the nag 

O 

30 

40 

5 5 

GO 

2,239,825 
the wipers of the mechanism 244 to be stepped 
from vertical normal into engagement With the 
first set of contacts in the selected level of bank 
contacts. The relay R22, upon operating, Com 
pletes, at RA22, a path short-circuiting the ar 
nature RA25 of the busy relay R24, thereby to 
prevent the above-traced impulsing circuit from 
being opened when the Wipers of the Switch 
mechanism 244 are being moved over contact 
sets terminating busylines. At RA224 and RC225, 
the relay R220 opens a point in the circuit, 
traced hereinafter, for energizing the ringing 
relay R230 and, at RA224 and RA222, it pre 
pares a test circuit, traced hereinafter, Over 
which the busy relay R24 may be energized. 
The rotary magnet 295 is energized Once dura 
ing each additional impulse dialed at the call 
ing substation so that, at the conclusion of the 
third digit, the wipers of the mechanism 244 
are left standing in engagement. With the set of 
contacts terminating the called line 600. AS 
indicated above and pointed out With greater 
particularity hereinafter, two operating posi 
tions are provided for each of the Subscribers' 
lines. Thus, if the wipers 245 to 248, inclusive, 
are stepped into engagement. With either the 
fifth or sixth set of bank contacts in the level 
illustrated, the connector SWitch Will have ac 
cess to the called line 600. Obviously, the one 
of these two sets selected Will depend upon the 
number of impulses making up the third digit. 
For example, if the number of impulses in this 
digit is five, the switch wipers will be rotated into 
engagement with the contact Set including the 
contacts 245’ to 248, inclusive. On the other 
hand, if this digit comprises six impulses, the 
switch Wipers will be rotated into engagement 
with the sixth set of contacts, the particular 
reason for providing two operating positions of 
the Switch for each subscriber's line is pointed 
out in detail hereinafter. 
With the wipers of the mechanism 244 stand 

ing in one of the two positions corresponding 
to the called line 600, the succeeding operation 
of the apparatus depends upon whether the called 
line is idle or busy at the time it is Selected. 
Before describing the operation of the apparatus 
resulting when either of the two conditions noted 
prevails, reference will be made to the arrange 
ment for eliminating any poSsibility of false Op 
eration on the part of the wipers of the mecha 
nism and for preventing any noise from being 
introduced into the talking circuit extending by 
Way of these wipers. To this end each of the 
two operating magnets 295 and 297 is connected 
and arranged in accordance with the invention 
disclosed and claimed in the aforementioned Co 
pending application so that the Speed of the re 
spective associated operating armatures is re 
duced at the end of each stroke thereof and 
when they approach their respective oppositely 
disposed pole faces. 
More specifically, with the Springs 296 closed 

the initial energizing path for the magnet 295 
is by-passed around the resistor 295. When the 
magnet 295 is energized, however, the Springs 
296 are opened while the operating armature is 
still moving toward the oppositely disposed pole 
faces of the associated magnet. When the Springs 
236 are opened the current through the Wind 
ing of the magnet 295 is decreased since the 
resistor 295 is inserted in the circuit. Hence, 
the force exerted on the Operating armature is 
reduced and the speed of the armature is de 

net 295 attracts its operating armature to cause 75 creased before the arnature completes its stroke. 
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Thus, the shock incident to the completion of 
the stroke is materially reduced, thereby elimi 
nating any possibility of the wipers being falsely 
operated more than one step and minimizing 
the vibration thereof. An identical arrangement 
including the contact springs 298 and the resistor 
297 is provided in association with the vertical 
magnet 297 for the same purpose. 
By serially including the resistance elements 

in the respective operating circuits of the two 
operating magnets 295 and 297 in the manner 
just described, the currents traversing the re 
spective circuits are materially reduced imme 
diately the respective magnets start to Operate. 
This reduction in the energizing current posi 
tively prevents the operating magnets from be 
coming overheated during operation thereof. 
Also, the current drawn from the exchange cur 
rent source is materially reduced during Opera 
tion of the magnets. While in most instances 
the current consumption is of no great impor 
tance, in certain small exchanges utilizing alter 
nating current rectifiers the maximum power 
rating of the rectifier may at times tend to be 
exceeded during periods of heavy traffic. By the 
arrangement illustrated wherein heavy current 
consumption occurs only during the initial pe 
riod of each interval when the magnet is ener 
gized, overloading of the current source is mini 
mized. A further advantage of reducing the 
magnitude of operating currents flowing through 
the operating magnets, following the initial nove 
ment thereof and during each period of energiza 
tion, resides in the fact that lower resistance 
windings may be used, thus providing heavy 
initial operating currents conducive to positive 
armature operation, followed by holding currents 
of relatively low values such that the building 
up of substantial residual magnetic fields in the 
cores of the magnets is prevented. The preven 
tion of such residual fields materially enhances 
the speed of restoration of the respective magnet 
armatures following deemergization of the respec 
tive windings and positively eliminates Sticking 
on the part of the armatures. 
Continuing now with the operation of the ap 

paratus following the selection of the called line 
600, and assuming that the called line is busy 
at the time it is selected, this condition is indi 
cated by the presence of ground potential on 
the control conductor C693. When, therefore, 
the Wiper 247 is moved into engagement With the 
contact, 24', a circuit is completed for energizing 
the busy relay R24, this circuit extending from 
ground as applied to C63 by way of the contact 
247, the wiper 247, RA224, RA222, RA236 and 
through the winding of R24 to battery. When 
the busy relay R24 operates, it prepares, at 
RA26 and RC28, a holding circuit for itself, 
which circuit is completed upon the Subsequent 
restoration of the slow-to-release relay R22 
shortly following the end of the third digit, and 
extends from ground at RC296' by way of RA295, 
RA26, RC28, RC223, RA222, RA236 and through 
the Winding of R2 f4 to battery. At RA25, the 
busy relay opens a point in the Operating circuit 
for R220, thereby to prevent further impulses 
dialed at the calling substation from effecting any 
further operation of R220 or the ringing code 
selecting SWitch 289. At RA29, the relay R24, 
upon operating, completes a path for conducting 
busy tone current by Way of the established sub 
scriber's loop circuit through the receiver at the 
calling substation. This path extends from One 
side of the busy tone source as connected to C22' 
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by way of RA238, RA2? 9, the condenser 249, one 
side of the subscriber's loop circuit, the receiver 
at the calling Substation, and back over the other 
side of the Subscriber's loop circuit and the upper 
winding of R20 to the other terminal of the busy 
tone current source. The resulting operation of 
the receiver at the calling substation gives an 
audible indication identifying the called line as 
busy. Following the operation of the busy relay 
R24, no further operation of the apparatus oc 
curs until the partially completed connection is 
cleared out. 
Upon receiving busy tone, the calling Sub 

Scriber may initiate the release of the operated 
Switch train by restoring his receiver to its hook 
to cause the restoration of the line relay R20. 
This relay, upon falling back, opens at RA29 
and RC282, a point in the Operating circuit for 
the hold relay R284. When the hold relay re 
stores, after an interval, it removes, at RA295 
and RC23.5', ground from the control conductor 
C24, thereby to cause the release of the selector 
switch 20 and the line switch is in the usual 
manner, . At RA25 and RC206, battery is sub 
Stituted for ground on the control conductor 
C24, to mark the trunk line 2 as ide. The 
hold relay, upon restoring, also opens, at RA205 
and RC26, a point in the previously traced 
holding circuit for the busy relay R24, causing 
this relay to restore. At RA208 and RC207, the 
hold relay completes a circuit for energizing the 
release magnet, 239, this circuit extending from 
ground at RA2 by way of RC23, RA28, RC207, 
the off-normal springs 266, and through the 
Winding of the magnet 239 to battery. The re 
Sulting operation of the release magnet causes 
the wiper carriage structure of the switching 
mechanism 244 to be restored to vertical and 
horizontal normal in the usual manner. When 
this occurs, the off-normal springs 2.55 are moved 
to tha normal position to open, at the Springs 
26S, a point in the operating circuit for the 
release magnet. At the springs 26 ground is re 
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moved from the ringing interrupter start, con 
ductor C346, thereby to cause the operation of 
this switch to be arrested providing none of the 
other Special connector switches associated with 
the interrupter switch is operated. With the ap 
paratus in this condition, the partially established 
connection is completely released and the 
SWitches involved therein are in readiness for fur 
ther use. 
Assuming, now that the called line 6: ) is ide 

instead of busy at the time it is selected by the 
operated connector switch, this condition is 
identified by the presence of battery on the 
Control conductor CS3 thereof, battery potential 
being applied to the control conductor noted 
through the winding of the cut-off relay em 
bodied in the line switch to which the line 60 
extends. When, therefore, the wiper 247 is oper 
ated into engagement with the contact, 247' 
terminating the conductor C693, a circuit is pre 
pared for energizing the relay R239. This cir 
Clit is completed upon the Subsequent restoration 
of R22 and extends from ground at RC206 by 
way of RA25, RA26, RC2 (7, the lower winding of 
R23, RC225, RA224, the switch wiper 247, and the 
contact 247 to battery as applied to CO3. The 
relay R230 Operates, when its lower winding is 
energized over the above-traced circuit, and com 
pletes, at RA235, a holding circuit for itself, this 
holding circuit extending from ground on RC206", 
by way of RA285, Cf24, RA235 and through the 
upper Winding of R230 to battery. At RA234, 

s 
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the relay R239 applies ground to the Switch Wiper 
247, thereby to complete a circuit for energizing 
and causing the partial operation of the cut-off 
relay provided in the line switch terminating the 
line 60, in the usual manner. The application 
of ground to the control conductor C6 (3 of the 
line 600 serves to mark this line as busy in the 
bank contacts of the various other connector 
switches to which it extends. 
At RA238, the relay R230, upon operating, 

opens a point in the above-traced path for ap 
plying busy tone current to the loop extending 
to the calling subscriber's substation and, at 
RA23, it prepares a circuit, traced hereinafter, 
for energizing the first relay R259 of the group 
of ringing control relays R 253, R28 and R2 0. 
At RA239, the relay R23 completes a circuit for 
energizing R249, this circuit extending fron 
ground as applied to the bank contact. 243' by 
Way of the switch wiper 248, RA239, and through 
the Winding of R243 to battery. The resulting 
operation of R240 to move RA24 into engage 
ment with RC243 insures that the selected one 
of the ringing current conductors Will be in 
cluded in the group terminating at the bank con 
tact Set 28 of the code selector Switch 280. In 
this connection, it Will be understood that, had 
the wipers of the mechanism 244 been operated 
into engageinent with the sixth set of contacts 
of the selected level or to the second operating 
position corresponding to the called line 60, no 
circuit would have been available for energizing 
R24 and, hence, this relay would not have been 
energized following the operation of R239. With 
R24 ( deenergized, the ringing current conductor 
ultimately selected would necessarily be one of 
the conductors terminating at the contacts 
forming the set 282 of the Switch 288 because, 
in Such case, RA24 would remain in engagement 
with RC242, which contact is connected to the 
SWitch Wiper 284. 
At RA231 and RO233, the relay R230, upon op 

erating, prepares an impulsing circuit extending 
to the operating magnet 228 of the Switch 280. 
With the apparatus in this condition, the con 
nector switch is conditioned to respond to the 
fourth and final digit dialed at the calling Sub 
station A. At the beginning of the first impulse 
of this digit, the above-noted circuit for energiz 
ing the operating magnet 228 is completed, this 
circuit extending from ground at RA29 by Way 
of RC333, RA268, RC29, the off-normal springs 
269 and 239, RA2, RC22, RA25, the winding 
of R220, RA23, RC233, and through the wind 
ing of the magnet 228 to battery. The resulting 
operation of the magnet 228 causes the Switch 
280 to be conditioned to Step the Wipers 283 and 
284 to the first off-normal position or into en 
gagement with the first contacts of their respec 
tive associated sets 28 and 282. When the relay 
R229 operates, it completes, at RA22, the above 
noted path for short-circuiting the armature 
RA25 of the busy relay R24. At the end of 
the first inpulse and when R.296 restores to open 
the above-traced Operating circuit for the mag 
net 228, the wipers 283 and 284 are stepped to 
the first off-normal position to select the two 
ringing conductors terminating at the respective 
first contacts of the sets 28 and 282. When 
this first step is taken by the Wipers of the Switch, 
the off-normal springs 285 are moved to the off 
normal position. At the Springs 286, a circuit, 
traced hereinafter, is prepared for energizing the 
release magnet 229 and, at the Springs 287, a cir 
cuit is prepared for energizing the busy relay 
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R24, this latter circuit being traced hereinafter 
and being held open at the operated armature 
RA226 of the relay R223. For each succeeding 
impulse of the fourth digit dialed at the calling 
Substation, the magnet 228 operates to cause the 
associated wipers 283 and 284 to be stepped one 
step So that, at the conclusion of the digit, one 
of the Wipers 283 and 284 will be standing in en 
gagement with a contact terminating a ringing 
current conductor having impressed thereon 
coded ringing Voltage of the particular code 
which corresponds to the called substation E. As 
pointed out above, in the particular case under 
consideration and with R240 operated, the coded 
ringing Current must be conducted to the called 
line 69 by Way of one of the ringing current 
conductors terminating at the contacts forming 
the Set 28. If it be assumed that the coded 
signal identifying the substation E. corresponds 
to the code of the ringing voltage applied to the 
fourth conductor terminating at the contact set 
28, the final digit dialed at the calling substa 
tion Will necessarily comprise four impulses so 
that, at the conclusion of the digit, the wipers 
283 and 284 will be left standing in engagement 
With their respective associated fourth contacts. 

Shortly following the conclusion of the fourth 
digit dialed at the Substation A, the relay R220 
restores to open, at RA22, a point in the path 
Short-circuiting the armature RA25 of the busy 
relay R2 f4 and to complete, at RA226, the above 
mentioned circuit for energizing the busy relay. 
This circuit extends from ground at the lower one 
of the Off-normal springs 287 by way of the upper 
Spring of this Set, RA226, and through the wind 
ing of R24 to battery. The relay R2 f4, upon 
Operating, opens, at RA25, a point in the circuit 
for energizing R220 and the magnet 228 in series, 
thereby to prevent any further operation of the 
impulsing device provided at the calling substa 
tion from effecting further operation of the ring 
ing code selecting switch 280. At RA29, the 
busy relay prepares a point in the above-traced 
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path for applying busy tone to the loop extend 
ing to the calling substation. This path is, how 
ever, now Open at the Operated armature RA238 
of the relay R230. At RA219, the relay R2 f4 
prepares a circuit for energizing R250, which 
relay functions to complete a path for applying 
ringing voltage to the talking conductors of the 
line extending to the called Substation E. The 
circuit for energizing R250 is completed when the 
ringing interrupter switch is operated to a posi 
tion to start a new ringing cycle, at which time 
a ground pulse is applied to C3f 5. Thus, if R2 f4 
Operates just prior to the operation of the wipers 
of the interrupter Switch into engagement with 
their respective associated first contacts, this cir 
Cuit is completed when the Wiper 375 is moved 
into engagement with its associated first contact 
and extends from ground at the wiper 375 by 
way of RA3 f3, C3 5, RA2 9, RA237, RA255, 
RC256 and through the lower winding of R250 
to battery. The relay R250 now partially oper 
ates to complete a closed circuit for Short-circuit 
ing its upper winding, this circuit extending from 
ground as applied to the control conductor C24 
by way of RA254, the upper winding of R250, 
RC256, RA255, RA237 and RA29 back to ground 
on C35. When ground is subsequently removed 
from C35 through the movement of the wipers 
of the switch 399 out of engagement with their 
respective aSSociated first contacts, the above 
traced short-circuiting path is opened and the 
two windings of R250 are energized in series, 
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causing the relay R25) to complete its operation. 
Upon fully operating, R250 opens, at RA255 and 
RC256, a point in the above-traced circuit for 
energizing its lower winding and prepares, at 
RA255 and RA256', a circuit for energizing the 
lower winding of R260. At RA25 and RA252, a 
path is completed for projecting ringing current 
over the conductors of the called line 600. In 
the present assumed case, wherein the Code iden 
tifying the called substation E. corresponds to 
that of the voltage applied to the ringing Cur 
rent conductor 21, the path of this current ex 
tends from the upper terminal of the Secondary 
winding 328 by way of RC333, RA332, the switch 
wiper 37 for the wiper 372, the conductor 2, the 
wiper 283, RC243, RA24, RA252, RC276, RA275, 
the wiper 246, the contact 246, the line con 
ductor C60, the signal device at the called Sub 
station, C602, the contact 245’, the Wiper 245, 
RA25 and RA27 to the grounded terminal of 
the secondary Winding 328 at RC273. It will be 
understood that portions of this current are by 
passed through the signal devices provided at 
each of the other stations associated with the line 
600. 
rent, however, the subscriber at the substation E: 
is informed that his substation is being called and 
the other subscribers are informed that the call 
is not intended for their respective Substations. 
A portion of the ringing current is by-passed by 
way of the condenser 29, RA253 and through the 
repeater windings 294 and 293 in Series to ground 
at RC273 to cause ring-back tone current to be 
impressed on the loop extending to the calling 
subscriber's substation, thereby to indicate to the 
calling party that the ringing operation is being 
performed. 
The arrangement of the apparatus is Such that 

ringing current is only applied to the called line 
for a predetermined number of ringing cycles. 
Thus, at the beginning of the Second ringing 
cycle, when ground is again applied to C35 by 
the interrupter switch 39, the relay R26 is 
caused partially to operate through the ener 
gization of its lower winding over a circuit ex 
tending from ground on C3 5 by way of RA2? 9, 
RA237, RA255, RC256, RA262, RC264, and 
through the lower winding of R283 to battery. 
With its lower Winding energized over the above 
traced circuit, the relay R260 partially operates 
to complete, at RA26, a closed circuit for short 
circuiting its upper winding, this circuit extend 
ing from ground on the control conductor C24 
by Way of RA28, the upper winding of R269, 
RC264, RA262, RC256', RA255, RA237, and 
RA29' back to ground on C35. When ground 
is thereafter removed from C35 through the 
continued operation of the interrupter Switch 
380, the above-traced short-circuiting path is 
interrupted and the relay R265 fully operates 
to open, at RA262 and RC264, a point in the 
above-traced circuit for energizing its lower 
winding and to prepare, at RA262 and RC263, 
a circuit for energizing R2C. This last-men 
tioned circuit is completed after the second ring 
ing cycle is ended and at the beginning of the 
third ringing cycle When ground is again ap 
plied to the control conductor C35. In this 
case, the circuit for energizing R2 extends from 
ground on C3 5 by way of RA29, RA23, RA255, 
RC256, RA262, RC263, RA278, and through the 
Winding of R29 to battery. When energized 
Over the above-traced circuit, R20 operates to 
complete, at RA28, a holding circuit for itself, 
this circuit extending from ground as applied 
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to C24 by way of RA278 and the winding of 
R27 to battery. At RA278, the relay R270 
open-circuits the pick-up or control lead C35, 
thereby to permit the ground pulses impressed 
on this lead to be effective in controlling others 
of the connector Switches in the group including 
the Switch illustrated in Fig. 2. The relay R270 
opens, at RA27 and RA275 and their respective 
associated contacts RC273 and RC276, two points 
in the above-traced path over which ringing 
current is projected out over the called line 60 
and also two points in the path by way of which 
ring-back tone current is impressed on the loop 
extending to the calling subscriber's substation. 
At RA2, and RA275 and their respective aSSo 
ciated contacts RC274 and RC277, the conductors 
of the trunk line incoming to the connector 
switch are connected through to the conductor 
CGI and C602 of the called line, thereby to 
complete the connection to the called line. More 
particularly, the talking circuit is completed 
when the call is answered at the substation E. 
The release of a connection as established in 

the manner described above to the substation 
E is entirely under the control of the calling 
party. Thus, if the receiver at the called sub 
station is restored to its hook before the con 
nection is cleared out at the calling substation, 
the only result effected thereby is the discon 
nection of this receiver from across the con 
ductors of the line 600. When, however, the 
calling party restores his receiver to its hook to 
open the loop circuit by way of which the line 
relay R289 is held operated, this relay restores 
to open, at RA2C, the operating circuit for the 
hold relay R24. When R.204 restores, ground 
is removed from the control conductor C24 to 
cause the restoration of the Selector Switch 20 
and the line switch 00 in the manner pointed out 
above and to open the respective holding circuits 
for R230, R25), R260 and R270. Also, when the 
hold relay restores, the above-traced circuit for 
energizing the release magnet 239 is completed. 
The resulting Operation of this magnet causes 
the Wiper carriage structure of the Switching 
mechanism 244 to be restored to normal in the 
manner pointed out above, at which time the 
off-normal springs 265 are returned to the nor 
mal position. When this occurs, the operating 
circuit for the start relay R30 embodied in the 
control apparatus for the interrupter Switch 300 
is opened and, assuming that none of the other 
special connector Switches is operated, this in 
terrupter Switch is restored to normal in the 
manner pointed out above. When the hold relay 
R24 falls back, a circuit is also completed for 
energizing the release magnet 229 embodied in 
the code selector Switch 280, this circuit extend 
ing from ground at RA29 by way of RC203, 
RA208, RC2C, the off-normal springs 286 and 
through the winding of the magnet 229 to bat 
tery. The resulting operation of this magnet 
causes the wipers of the switch 280 to be re 
turned to normal, at Which time the off-normal 
springs 285 are restored to normal to open, at 
the Springs 286, the operating circuit for the 
release magnet 229. When the springs 287 are 
opened, the Operating circuit for R24 is inter 
rupted, causing this relay to restore. Thus, the 
connector SWitch is entirely released and is in 
readiness for further use. 
While there has been described what is at 

present considered to be the preferred embodi 
ment of the invention, it will be understood that 
various modifications may be made therein, and 
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it is intended to cover in the appended claims 
all such modifications as fall within the true 
spirit and Scope of the invention. 
What is claimed is: 
1. In a telephone System, a ringing interrupter 

switch comprising, in combination, a plurality of 
bank contacts arranged in sets, wipers respec 
tively associated with said contact sets, motor 
means for driving said WiperS over the contacts 
of the respective associated sets, said WiperS being 
adapted to be connected to a Source of ringing 
current, a plurality of ringing current conduc 
tors terminating at Said bank contacts, the nun 
er of said conductors being greater than the 
number of said contact sets, and jumper Connec 
tions extending between certain of the contacts 
of different contact sets which terminate cer 
tain of said conductors, said jumper connections 
and said ringing current conductors being SO COn 
nected and arranged that at least a portion of 
said wipers are operative to impress the voltage 
of said source on at least two of Said ringing 
current conductors during each ringing cycle of 
said switch and the coded character of the volt 
age impressed on said conductors is different for 
each of said conductorS. 

2. In a telephone System, a ringing interrupter 
Switch comprising, in combination, a plurality 
of bank contacts arranged in sets, WiperS respec 
tively associated With Said contact sets, motor 
means for driving Said Wipers over the contacts 
of the respective associated sets, said wipers be 
ing adapted to be connected to a source of ring 
ing current, a plurality of ringing current con 
ductors terminating at Said bank contacts, the 
number Of Said conductors being greater than 
twice the number of contact sets including con 
tacts at which said conductors are terminated, 
and jumper connections extending between cer 
tain of the contacts of different contact Sets 
which terminate certain of Said conductors, said 
jumper connections and said ringing current con 
ductors being so connected and arranged that 
at least a portion of said Wipers are operative to 
impress the voltage of Said source on at least 
two of said ringing current conductors during 
each ringing cycle of Said Switch and the coded 
character of the voltage impressed on said con 
ductors is different for each of said conductors. 

3. In a telephone system, a ringing interrupter 
SWitch comprising, in combination, a plurality 
of bank contacts arranged in sets, wipers respec 
tively associated with said contact sets, motor 
means for driving said Wipers over the contacts 
of the respective associated sets, said wipers be 
ing adapted to be connected to a source of ring 
ing current, a plurality of ringing current con 
ductors terminating at Said bank contacts, the 
number of said conductors being greater than 
twice the number of Contact Sets including con 
tacts at which said conductors are terminated, 
and jumper connections extending between cer 
tain of the contacts of different contact sets 
which terminate certain of Said conductors, said 
jumper connections and said ringing current con 
ductors being SO connected and arranged that 
at least a portion of said Wipers are operative 
to impress the Voltage of Said source on at least 
three of said ringing current conductors during 
each ringing cycle of said switch and the coded 
character of the voltage impressed on said con 
ductors is different for each of said conductors. 

4. In a telephone system, a ringing interrupter 
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switch comprising, in combination, a plurality (5 

2,239,825 
of bank contacts arranged in two sets, Wipers 
respectively associated with said contact sets, 
motor means for driving said WiperS OWer the 
contacts of the respective associated sets, a con 
ductor connected to said WiperS and adapted 
to be connected to a source of ringing current, 
at least three ringing current conductors ter 
minating at Said bank contacts, and jumper 
connections extending between certain. Of the 
contacts of one of said sets and certain of the 
contacts of the other of said sets, Said jumper 
connections and said ringing current conductors 
being So connected and arranged that Said first 
named conductor is connected by Way of one of 
said Wipers to at least a pair of Said ringing 
current conductors for short intervals during 
each ringing cycle of said SWitch and the coded 
character of the Voltage impressed on said Con 
ductors is different for each of Said conductors. 

5. In a telephone system, a ringing interrupter 
switch comprising, in combination, a plurality 
of bank contacts arranged in tWo SetS, wipers 
respectively associated with said contact sets, 
motor means for driving said wipers over the 
contacts of the respective associated sets, a con 
ductor connected to Said WiperS and adapted to 
be connected to a Source of ringing current, at 
least three ringing current conductors terminat 
ing at said bank contacts, and jumper connec 
tions extending between certain of the contacts 
of one of Said sets and certain of the contacts 
of the other of said sets, Said jumper connec 
tions being so connected and arranged that said 
first-named conductor is connected by way of 
One of said Wipers to at least a pair of said ring 
ing current conductors for short intervals dur 
ing each ringing cycle of Said SWitch, said first 
named conductor is connected by way of the 
other of Said Wipers to at least two of Said ring 
ing current conductors including at least one of 
Said pair of ringing current conductors for short 
intervals during each ringing cycle of said Switch, 
and the intervals during which said first-named 
conductor is connected by way of said one of 
Said Wipers to any one of Said conductors do not 
overlap the intervals during which said first 
named conductor is connected by Way of the 
other of said wipers to Said one conductor. 

6. In a telephone System, a ringing interrupter 
SWitch comprising, in combination, a plurality 
Cf bank contacts arranged in two sets, wipers 
respectively a SSociated With said contact sets, 
motor means for driving said wipers over the 
contacts of the respective associated sets, a con 
ductor connected to said Wipers and adapted 
to be connected to a Source of ringing current, 
at least three ringing current conductors ter 
minating at said bank contacts, and jumper con 
nections extending between certain of the con 
tacts of one of Said sets and certain of the con 
tacts of the other of said sets, said jumper con 
nections being so connected and arranged that 
Said first-named conductor is connected by way 
Of One of said WiperS to at least three of said 
ringing current conductors for short intervals 
during each ringing cycle of Said SWitch, and said 
first-named conductor is connected by way of 
the other of said Wipers to at least three ring 
ing current conductors including at least One of 
said last-named three ringing current conductors 
for short time intervals during each ringing cycle 
of Said Switch. 

CLARENCE ERNEST LOMAX. 


