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1 
This invention relates to telephone systems 

and it more particularly pertains to automatic 
telephone systems using step by step switches. 

It is the main object of the present invention 
to provide improved circuits, of the character 
later described, which render the equipment sim- 
ple and economical and which function in a 
positive and reliable manner to provide dial 
service in a telephone exchange. 

For the purpose of simplifying the illustrations 
and facilitating the explanation, various parts 
and circutts constituting the embodiment of the 
invention have been shown diagrammatically 
and certain conventional illustrations have been 
employed, the drawings having been made more 
with the purpose of making it easy to under- 
stand the principles and mode of operation than 
with the idea of illustrating the specific con- 
struction and arrangement of parts that would 
be actually employed in practice. For example, 
the various relays and their contacts are illus- 
trated in a conventional manner, with all of the 
contacts controlled by a particular relay being 
associated with this relay by means of a dashed 
line. Instead of making use of the usual battery 
and ground connections usually found in tele- 
phone circuits, it has been found convenient to in- 
dicate the connections to the negative side of the 
common battery by the (—) symbol and to illus- 
trate the connections to the positive or. ground 
terminal of the battery by means of the (+) 
symbol, it being understood that these corre- 
sponding symbols on all of the drawings in the 
present disclosure connect to the same terminals 
of the common source of current. An object of 
“our invention is to provide a new and improved 
finder allotter circuit. : ; 

Another object of the invention is to provide 
means in the allotter for pulsing the allotted 
finder, with means provided in the allotter for 
measuring off a plurality of pulses to introduce 
a time delay between the primary and second- 
ary (X and Y) finder switch operations to allow 
the finder wipers or brushes to stop vibrating 
before entering the selected bank level. 

The novel features believed to be enaracteristic 
of the invention are set forth in the appended 
claims, The invention, both as to its organiza-~ 
tion and method of operation, together with 
further objects and advantages thereof, will best 
be-.understood by reference to the following 
specification taken in connection with the ac- 
companying drawings in which like characters 
designate corresponding parts and in which: 

Fig. 14 is a block diagram showing how the 
‘other figures should be put together (with cor- 
respondingly numbered lines in alignment) for 
convenience in explaining the various operations. 

Fig. 1 illustrates the circuits and apparatus 
for one of the lines of the system. with a por- 
tion of a line finder illustrated at the right hand 
portion of this figure, : : 
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Fig. 3 shows the remaining portion of the 

above mentioned line finder. 
Fig. 5. shows the apparatus and circuits of the 

Selector associated with the above mentioned 
line finder to make up one link circuit. : 

Fig. 2 and 4 shows the circuits and apparatus 
of the common allotter used in connection with 
the allotment of the finder-selector links of the 
system. . ; 

Figs. 6 to 13, inclusive, show the circuits and 
apparatus of a typical connector used in the 
system of the present embodiment, with the 
minor switch which is associated withthe con- 
nector being shown in Fig, 13. 

It is believed that the operation of the system, 
together with the features disclosed, will best 
be understood by describing a typical call origi-. 
nated on the line circuit of Fig. 1 and extend- 
ing to a connector terminal, illustrated in Fig. 12 
and indicated “to called line,” assuming that 
the calling line number is 33 and that the called 
line designation is 2229. 

Line, line finder and allotter operation 

When. the receiver is removed at the calling 
station, the closed circuit across the calling line 
effects the operation of the line relay LR of the. 
associated line circuit, this circuit being traced 
from (+-), upper winding of line relay LR, break 
contact of cut off relay CO, upper side of the 
calling line T and the substation in series, lower 
side of the calling line R, break contact of relay 
‘CO, lower winding of relay LR, break contact of 
lockout relay LO, common link busy tone con- 
ductor LBT and upper winding of tone trans- 
former TTF to (—). The operation of relay LR 
immediately makes this line busy by applying 
(+) to sleeve conductor Ss leading to the con- 
nector banks. The operation of relay LR also 
marks the level in which the calling line igs lo- 
cated by applying (-) by way of the lowermost 
make contact of relay LR and break contact of 
relay LO to the third off normal level terminal 
in the XX bank of the line finder. ‘The opera- 
tion of relay LR also marks the terminal in the 
level associated with the calling line by applying 
(—) to the terminal of brush FS of the finder 
over a circuit which may be traced from (—), 
winding of relay LO, winding of relay CO, make 
contact cf relay LR and the terminal to which 
wiper FS of the finder makes contact. _ 

The operation of relay LR closes a circuit for 
operating start relay ST of the allotter extend- 
ing from (-+), lowermost make contact of relay 
ER, break contact. of relay LO,. resistor IRS, 
common start conductor AST and winding of 
start relay ST of the allotter to (—). The op- 
eration of relay ST closes a circuit for operat- 
ing relay SA of the associated allotter which may 
be traced from (-L), break contact of relay LS, 
conductor {!, make contact of relay ST, break 
contact of relay XB, break contact of relay XA
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Ki 
ahd winding of relay SA to (—). Relay SA is 

bridged by resistor 2RS to render this relay 

slightly slow to release. 

When relay SA of the allotter is operated, a 

circuit is closed for operating relay ST of the 

allotted line finder which may be traced from 

(+), make contact of relay SA, break contact 

of relay RS, conductor (2, make contact of re- 

Jay 1AL, conductor {FST, break contact of re- 

lay SW and winding of relay ST to (—). With 

either relay ST or relay SA of the allotter op- 

erated, the common start conductor is energized 

for starting up the mechanism which provides 

timed pulses on the common timing conductors 

for a purpose which will be later described. It 

will be noted that relay [AL is locked operated 

over a circuit extending from (++), make con- 

tact of relay {AlL, conductor {AL, break con- 

tact of relay SW, X off normal contact XON 

and Y off normal contact YON of the line finder, 

conductor 1ALG and lower winding of relay [AL 

to (—). The operation of relay ST of the line 

finder closes a bridge around the X and Y off 

normal contacts to maintain this locking circuit 

for relay {Al complete even while the line finder 

is operated in its X and Y directions. 

The pulse generator comprising relays PA and 

PB of the allotter is now started operating by 

means of a circuit on pulse conductor PG extend- 

ing from (+), make contact of relay ST of the 

line finder, conductor PG, make contact of relay 

1AL, break contact of relay LS, conductor 13, 

break contact of relay YS, break contacts of re- 

lay PA to the operating windings of relays PA and . 

At the same time that this circuit is © PB to (—). 
closed, another circuit from this same (+) ex- 

tends through the lower winding of relay PA and 

condenser ICN to (+). Before this circuit is 

closed by way of conductor PG, condenser ICN 

is charged over a circuit including both windings 

in series of relay PA. Now when (+) is applied 

to the PG conductor, the condenser discharges 

through the lower winding of relay PA in such a 

direction that the current fiow through this lower 

winding opposes that through the upper winding, 

this resulting in the slow operation of relay PA, 

the time of operation of this relay being deter- 

mined by the time of discharge of the condenser. 

Relay PB of course operates before relay PA. 

When relay PA operates, the above described 

circuit for relay PB is opened and this latter relay 

releases. It is slightly slow to release because of 
resistor 9RS bridged across its winding. The op- 

eration of relay PA also opens up the above de- 
scribed circuit to its own winding for effecting 

the release of this relay. Relay PA is slow to re- 
lease after its upper winding is de-energized be- 

cause of the charge current for condenser ICN 

which now flows through both windings of relay 

PA in series aiding relation, thus holding this 

relay operated until the charge cycle of the con- 

denser reaches a predetermined point. Relay PA 

is also slowed up in its release by resistor 10RS. 

When relay PA releases, the above described cir- 

cuits for this relay and the PB relay are again 

closed and these relays repeat the above described 

eyele. This continues with relays PA and PB 

pumping along to provide pulses for operating 

magnet X of the line finder over a circuit which 

will now be described. Each time relay PB op- 

erates, a circuit is closed for operating the X mag- 

net of the allotted finder traced from (+), break 

contact of relay LS, break contact of relay AS, 

conductor 14, make contact of relay GA, make 
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4 
contact of relay PB, break contact of relay XB, 

conductor {5, make contact of relay 1AL, con- 

ductor XM and winding of magnet X to (—). 

When the marked level is reached by the line 

finder (level 3 in this example) a circuit is closed 

for the X-magnet stop relay XA in the allotter 

which may be traced from (++), make contact of 

relay LR, of the line circuit, break contact of relay 

LO, terminal and wiper XX of the operating line 

finder, conductor 5, X stop conductor XSP, make 

contact of relay {AL of the allotter, break con- 

tact of relay AS, conductor 16, break contact of 

relay YA and lower winding of relay XA to (—). 

Relay XA closes a locking circuit for itself. ex- 

tending from (-+), break contacts in series of 

relays LS and AS, conductor 14, make contact of 

relay SA, make contact and upper winding of 

yelay XA to (~-). When relay XA operates, a 

substitute circuit is closed for relay SA which is 

inndependent of the previously described circuit 

including conductor ii, this substitute circuit 

extending from (+), break contact of relay LS, 

conductor {7, break contact of relay YS, make 

contact of relay XA and winding of relay SA to 

(—)}. This operation of relay XA occurs during 

the time that relay PB is operated for stepping the 

finder switch to the marked level and during the 

time that relay PA is operated for effecting the re- 

lease of relay PB. Now when relay PB releases, a 

circuit is closed for operating relay XB of the 

allotter extending from (++), break contacts in ~ 

series of relays LS and AS, conductor {4, make 

contact of relay SA, break contact of relay PB, 

make contact of relay XA, break contact and 

winding of relay XB to (—). Relay XB closes a 

locking circuit for itself extending from the above 

described circuit including conductor 14, make 

contact of relay SA, resistor 3RS, make contact 

and winding of relay XB to (—). 

When relay PB operates the next time it. does 

not close a circuit to the K magnet of the line 

finder because this circuit, including conductor 

{5, is open at the break contact of relay XB. This 

operation of relay PB does close a circuit how- 

ever for relay YA which may be traced from (-+) 

on conductor 14, make contact of relay SA, make 
contact of relay PB, make contact of relay XB, 

break contact of relay YB and winding of relay 

YA to (—).. When relay PB is next released a 

circuit is closed for operating relay YB and for 

locking relay YA, this circuit being traced from 

(+) on conductor 14, make contact of relay SA; 

winding of relay YB, make contact and winding 

of relay YA to (—). This circuit is effective he- 
cause the release of relay PB opens up the cir- 

cuit-extending by way of the lower break contact 

of relay YB to the winding of relay YA for re- 

moving the short circuit from the winding of relay 

YB, thus permitting the operation of this latter 

relay in series with the winding of relay YA. 

This operation of the XA, XB, YA and YB relays 

measures off a time interval after the primary 

or X magnet of the line finder has completed its 

operation and before the circuit is closed for op- 

erating the Y magnet of this finder, thus permit- 

ting the wipers of the finder to stop vibrating be- 

fore entering the bank of the selected level. 

The next operation of relay PB, after relay YB 

has been operated, closes a circuit for operating 

the secondary or Y magnet of the allotted finder 

extending from (-+) on conductor 14, make con- 

tact of relay SA, make contact of relay PB, make 

contact of relay KB, make contact of relay YB, 

conductor 18, make contact of relay {AL, con-
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ductor YM and winding of magnet Y to (—). 
When relay PB releases, this circuit to the line 
finder Y magnet is opened for effecting the release 
of this magnet, thus stopping the switch at the 
terminal in the level. Now when relay PB is next. 
operated, the above mentioned circuit to the Y 
magnet is again closed for stepping the line finder 
to the second terminal in the level, after which 
relay PB is released. The finder is stepped to 
the third terminal in the level when relay PB 
again operates for closing the above described 
circuit to the Y magnet. Now when relay PB re- 
leases, the Y magnet is de-energized leaving the 
switch at the third terminal in the third level. 

Referring back to the operation of relay YB 
of the allotter, a priming circuit is closed for Y 
stop relay YS to condition this relay for fast op- 
eration when the marked terminal is reached, for 
stopping the line finder Y stepping operation. 
This priming circuit may he traced from (+), 
make contact of relay YB, resistor TRS and up- 
per winding of relay YS to (—). When the line 
finder reaches the marked terminal a circuit is 
closed for operating relay YS of the allotter which 
may be traced from (+-) on conductor i4, make 
contact of relay SA, lower winding of relay YS, 
make contact of relay YA, Y stop conductor YSP, 
break contact of relay SW of the line finder, make 
contact of relay ST, conductor 3, finder switch 
sleeve wiper FS and its associated terminal, make 
contact of relay LR of the line circuit, windings 
of relays CO and LO in series to-(—). This cir- 
cuit, in addition to operating relay YS, operates 
relays CO and LO of the line circuit. The opera- 
tion of relay CO opens up and releases relay LR, 
but before this latter relay is released a locking 
circuit is closed for relays CO and LO including 
the lowermost make contact of relay CO, this con- 
tact bridging the make contact of relay LR. 

The operation of relay YS of the allotter opens 
up the above described operating circuit to the 
PA and PB relays for stopping the operation of 
these pulsing relays. To prevent the premature 
release of relay PB, the operation of relay YS 
closes a lockins circuit for relay PB which may 
be traced from (-L), make contact of relay ST 
of the line finder, conductor PG, make contact 
of relay {AL break contact of relay LS, conduc- 
tor (3, make contact of relay YS, make contact 
and winding of relay PB to (—). The opera- 
tion of relay YS opens up the above described 
circuit for relay SA for effecting the release of 
this relay. The release of relay SA closes a cir- 
cuit for operating relay SW of the line finder 
which may be traced from (+) coming hack 
over sleeve conductor TS from a make contact 
of relay RD of the selector (the CB and RD re- 
lays of the selector being operated early in the 
cycle as will be later explained), break contact of 
magnet Z, make contact of relay ST, KX and ¥ off 
normal contacts in multiple, lower winding of: 
relay SW and winding of relay ST to (—). This 
circuit is effective because conductor {FST is 
disconnected from (+) by the release of relay 
SA, thus removing the short cireuit from the 
lower winding of relay SW and allowing this 
relay to operate in series with the winding of- 
relay ST in a locking circuit for this latter relay 
previously described. With relays SW and ST 
of the line finder operated, (-+) coming back 
over conductor TS from the selector is extended 
through make contacts of these two relays, con- 
ductor 3, wiper FS and terminal of the line finder 
for holding relays CO and LO of the line circuit. The release of relay SA disconnects conductor {4. 
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from the windings of relays YS, XA, XB, YA 
and YB for effecting the release of these relays. 
During the short interval that relay YS was op- 
erated, a circuit. was closed for operating peg 
count meter PC for counting this call. This cir- 
cuit may be traced from (+), break contact of 
relay: LS, conductor 11, make contact of relay 
¥S and winding of meter PC to (—). 

The operation of relay LO of the line finder 
opens up the circuit including conductor AST 
for effecting the release of relay ST in the event 
that there is no other call waiting. In the case 
of simultaneous calls, relay ST remains operated 
and when relays XA and XB release, relay SA 
can again operate. This operates relay ST of. 
the next finder for running the circuits through 
another cycle in the same manner just described: 
The operation of relay SW of the line finder 
opens up conductor 1AL for opening up the above 
described locking circuit for relay {AL for effect- 
ing the release of this relay... This allots the 
next link forthe next call and relay [AL can- 
not again operate until an allotting period is 
effected as will be later described. The circuit 
for operating the pulse generating relays PA and 
PB, including conductor PG, is opened by the 
release of relay {AL so that the pulse generating 
relays will not be operated when reiay YS re- 
leases to connect conductor iS to these pulse 
generating relays, 

It will now be explained how a So called al- 
lotting period is effected for reconditioning the 
allotter relays (AI~{@AL of links which have 
become idle, this reconditioning being effective 
only when all links of the group have been used, 
i. e., full rotation of the links provided. It will 
be assumed that, previous to the release of relay 
{Alas above described, all other At, relays asso- 
ciated with other finder links were released be- cause of the use of these finder links. It will 
also be assumed that in the meantime links 2, 
§ and 19 have become idle. It now becomes nec- essary to effect an allotting period operation for operating the AL relays associated with these idle links in order that these links may be used by succeeding calls, With all AL relays released, 
a series circuit is extended through the preak contacts of all of these relays from (+) on the 
sixth spring combination from the top of relay 
{AL, through similar break contacts of all other 
AL relays, including relay {8AL, conductor 19 and lower winding of relay RS to (—). This series circuit operates relay RS for closing a cir- cuit for operating the AL relays of all idle links G@AL, GAL and {@AL in this example), this cir- cuit extending from (+), make. contact and up- ber winding of relay RS, conductor 20, break con- tact of the 2, 6 and (GAT, relays, the AL conduc- 
tors associated with these relays, break contacts 
of the SW relays of the line finders associated 
with these idle links, break contacts of the X and Y off normal springs of these three idle links, - the ALG conductors associated with these links and the lower windings of the AL relays over a circuit which is similar to. that shown from con- ductor 1ALG leading to the lower winding of: . the [AL relay. This operates the 2, 6 and (DAT, relays and then a locking circuit is closed for these relays which includes the AL and ALG con- ductors and the lower windings of the associated AL relays to (—).. When all of these AL relays. have been operated, the above described locking circuit for relay RS, including its upper winding, 

is opened for effecting the slow release of relay -RS. This marks the end of the allotting period-
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and since the AL relays associated with idle links 

have been cperated, these links may be taken for 

use in the previously described manner. While 

relay RS is in its operated position a tone is eon- 

nected back to tone transformer TTP so that a 

calling parity will receive this tone by way ef the 

line circuit and the lower winding of the asso- 

ciated line relay to the upper winding of coil 

TTP until this allotting period is completed. 

Tt will thus be seen that relay ST of the line 

finder associated with the first operated AL relay 

of the series (relay {AL in this example) will 

operate in response to the calling line condition, 

after which this AL: relay will release to mark 

the link busy and will remain released until all 

links have been used again. When all links have 

been used over again, relay RS is agein operated 

for re-setting all the AL relays that have been 

released because the associated link became busy 

and are now in condition to pe reoperated be-~ 

cause the associated link has become idie. This 

operation provides uniform allotting, i. e., when 

the allotter is advanced to a particular step in 

its operation, the clearing out of 2 link in the 

rear of this step will not effect the allotting of 

this link in response to another call, put the ai- 

lotting operation will be forced to go through 

to ink #10 Cast link) before it can come back 

and use the earlier cleared link. 

Tn the event that the finder switch fails to stop 

on the marked level or on the marked contact 

in the level, it will advance to the overflow posi- 

tion for closing the overflow contacts jlhastrated 

in the lower portion of Fig. 3. This operation 

closes a circuit for operating relay YS in the al- 

lotter which may be traced from (+), break con- 

tacts in series of relays LS and AS, conductor 14, 

make contact of relay SA, lower winding of re- 

lay YS, resister {7R8S, conductor OF, make con- 

tact of the overfiow springs XYOF and make 

contact of relay ST to (—), it being understood 

that springs XYOF are closed in either the A 

or the ¥ overflow position. Relay YS effects the 

release of relay SA, after which relays XA, XB, 

YA and YB and then YS are released, all in the 

previously described manner for clearing out the 

allotter circuits. The finder switch will be re- 

leased because the circuit to relay ST of the line 

finder is opened when relay SA releases to dis- 

connect (+) potential from conductors {2 and . 

{FST. The release circuit for the finder switch 

may be traced from (+-), break contact of relay 

ST, X or ¥ off normal contacts and winding of 

release magnet Z to (—). 

The time release feature of the allotter will 

now be explained. In the event that the calling 

line is not found and the allotter circuit cleared 

out within a predetermined time interval, in the 

previously described manner, the circuits will be 

automatically released by an impulse applied to 

the “end of code pulse” conductor ECP approxi- 

mately 8 seconds after a preliminary pickup 

pulse. is applied to pickup conductor PU. It will 

be observed that the pulse on conductor PU may 

occur at any time during the operating cycle of 

the allotter for extending this pulse through a 

make contact of relay SA, conductor 21, break 

contact of relay TA, break contact and lower 

winding of relay LT to (—) for operating this 

latter relay. Relay LT is locked operated over ; 

a circuit extending from (+), make contact of 

relay SA, conductor 22, break contact of relay 

TA, make contact and upper winding cf relay LT 

and resistor 4RS to (—). It will now be assumed 

that the circuits are not cleared out during the 
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8 seconds following the pickup pulse, so that. the. 

pulse on conductor ECP is effective to close a cir- 

cuit for operating relay LS. which may be traced 

from conductor ECP, make contact of relay LT, 

preak contact of relay LS, break contact of relay: 

ES and winding of relay LS to (—). Relay LS 

by passes the circuit through the contacts of the 

relay by way of the inner lower make contact of 

relay LS to its winding for locking this relay 

operated by the pulse on conductor ECP, it being 

understood that relay LS is released at the end 

of the impulse period on conductor ECP. 

A circuit is now closed for operating finder fail- 

ure relay FF which may be traced from (+), 

make contact of relay [AL, break contact of relay 

AS, make contact of relay LS, break contact and 

winding of relay FF to (—). Relay FF closes 2 

locking circuit for itself extending from (+), 

break contact of locking key LK, make contact 

and winding of relay FF to (—). Relay FF closes 

an obvious circuit for lighting lamp FNPF as an 

jndication to the attendant that some finder 

failed in its operation. This relay and lamp are 

maintained energized until manually released by 

5 the momentary operation of key LE. The opera~ 

tion of relay LS also stops the pulse generating 

relays by opening up conductor 18. Relay AS is 

also operated over a circuit extending from (+), 

make contact of relay LS, make contact of relay 

FF, resistor 5RS and winding of relay AS to (—). 

This relay locks itself operated over a circuit ex- 

tending from (+-), make contact of relay (AL, 

make contact of relay AS, resistor 6RS, resistor 

5RS and winding of relay AS to (—). The oper- 

ation of relay LS also effects the release of relay 

SA by de-energizing conductors {fand 17. Relay 

SA is slightly slow to release because its winding 

is bridged by resistor 2RS and after this relay 

releases a circuit is closed for operating relay ES 

extending from (+), break contact of relay SA, 

conductor 23, make contact of relay LS and upper 

winding of relay ES to (—). Relay ES closes a 

locking circuit for itself extending from (+), 

make contact of relay ST, conductor 25, make 

contact and lower winding of relay ES to (—). 

The release of relay SA opens up the above de- 

scribed operating and locking circuits for relay 

LT for effecting the release of this relay. 

The finder is released because relay SA, in re- 

leasing, disconnects (+) potential from conduc- 

tors 12 and {FST for effecting the release of the 

ST relay of the finder which in turn releases the. 

finder switch in the previously described man- 

ner. Relay !AL is released because its lower 

winding, including conductor 1ALG, is opened by 

the release of relay ST and not closed again until 

the switch reaches normal for closing the normal 

contacts of the XON and YON spring combina- 

tions. AS an additional check on the release of 

relay {AlL, the release of relay LS opens up the 

circuit of relay AS, but this relay is locked oper- 

ated by way of resistor 6RS if the {AL relay does 

not release. Consequently, the upper winding of 

relay {AL is energized over a circuit extending 

from (+), break contact of relay LS, make con- 

tact of relay AS, make contact and upper wind- 

ing of relay [AL to (—). Since this energization 

of the upper winding of relay {AL opposes that 

of its lower winding, the 1AL relay is kicked down. 

The SA relay is now operated by way of conduc- 

tor {i to (+) at a break contact of the LS relay. 

The ES relay is not released because of the pre- 

viously described circuit through its lower wind- 

ing by way of conductor 25. Relay ES remains 

operated until the call is cleared out by the next
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finder. allotted and the ST relay is released, be- 
cause relay LS will be released at this time. 

If the allotter relay ST remains operated for 
an exceedingly long period of time, due to the 
fact that the second allotted link in the above 
example fails to clear out the allotter circuit, 
pulses on conductors TP{ and TP2 are effective 
to bring in an emergency start finder alarm lamp. 
ESF as will now be described. With relay ST 
operated, a pulse on common pulse conductor TP 
operates relay TA by way of conductor 24 and 
this relay locks operated over a circuit extending 
from (+), make contact of relay ST, conductor | 
25, make contact and winding. of relay TA to 
{(—). The operation of relay TA opens up and 
releases relay LT, if operated at this time. _ After. 
@ comparatively long interval of time, a pulse is 
applied to conductor TP2 and, if relay ST has not 
been released for releasing relay TA, a circuit is 
extended from conductor TP2, make contact of 
relay TA, break contact of relay ES, break con- 
tact and winding of relay TB to (—) for operat- 
ing this latter relay. Relay TB locks operated. 

Relay TB remains. to (+-) on conductor 25. 
locked as long as the ST relay is operated and 
lamp ESF is energized over a circuit extending 
from (+), make contact of relay TB (or TA), 
break (or make) contact of relay ES and lamp 
ESF to (—). It will be understood that the cir- 
cuit of lamp ESF may control a major alarm for 
indicating to a distant operator that there is a 
major trouble condition in this remote dial office. 

it will now be explained how relays CB and RD 
of the selector are operated. Referring back to 
the time that relay ST of the line finder was 
operated, a pre-impulse is applied to the line con- 
ductors TT and TR leading to the selector for 
operating relay CB of. this switch. This circuit 
may be traced from (+), break contact of the 
X and Y overflow spring combination of the selec- 
tor (Fig. 5). 2XYOF, break contact of relay XD, 
upper winding of relay CB, break contact of relay 
SW, conductor TT, make contact of relay ST, 
resistor 8RS, break contact of relay SW of the 
finder, conductor TR, break contact of relay SW 
of the selector and lower winding of relay CB to 
(—). The operation of relay CB closes a circuit 
for operating relay RD extending from (4), 
break contact of relay SW, make contact of relay 
CB and winding of relay RD to (—). By means 
of this pre-impulse circuit the CB and RD relays 
of the selector are operated well in advance of 
the association of the selector link with the call- 
ing line for providing the above mentioned con- 
trol by (++) on conductor TS which is applied 
at the selector through a break contact of relay 
PT and make contact of relay RD to conductor 
TS. The operation of relay SW of the line finder 
substitutes the closed calling line circuit for the 
above mentioned pre-impulse circuit for holding 
the CB and RD relays of the selector in their 
operated positions. 

Although the first selector and connector oper- 
ations will later be described in detail, it will now 
be pointed out how the line and line finder cir- 
cuits are released when the calling party termi- 
nates the connection. Hanging up the receiver 
at the calling station opens up the calling line 
circuit for releasing relay CB of the selector or 
the connector (if the call has progressed through 
to the connector), the release of relay CB of the 
selector or connector effects the release of the 
associated RD relay for removing (-L) potential 
from the sleeve conductor, including conductor 
TS. of Fig. 3. This opens up and releases relays | 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

16 
SW and ST of the line finder, as well as releasing 
relays CO and LO of the line circuit because (++) 
is removed from conductor 3 extending back 
through line finder wiper FS to the calling line. 
When relay LS of the allotter is operated in 

response to a finder failure condition, a circuit 
is closed for energizing the “all trunks busy” con- 
ductor -ATB extending from (++), make contact 
of relay LS, conductor 27, make contact of relay 
RS and conductor ATB. Since this circuit is ef- 
fective if relay. LS is operated, the number of 
finder failure operations may be counted by a 
meter on conductor ATB. . 

it will be noted. that there is a circuit nor- 
. mally extending from sleeve conductor TS of 
Fig. 3 to the upper winding of relay SW. This is 
for the purpose of making a finder-selector link 
busy by means of the usual test jack arrange- 
ment associated with the link, This is accom- 
plished by applying (+) potential to conductor 
TS at the test jack for energizing and operating | 
relay SW. The operation of relay SW discon-_ nects the associated AL, and ALG conductors for 
effecting the release of the Al, relay associated 
with this link. This makes the link busy in the 
manner previously pointed out. 

Selector operation 

The operation of the selector shown in Fig. 5 
will now be explained. When the calling line is 
extended to conductors TT and TR leading to the 
selector, by the operation of relay SW of the finder, relay CB is held operated over the pre- 
viously described circuit... Relay CB closes a-cir- 
cuit for operating relay RD extending from (4), 
break contact of relay SW, make contact of relay 
CB and winding of relay RD to (—). A circuit 
is now closed for operating relay xD extending 
from (+), break contact of relay HA, make con- 
tact of relay RD, break contact of X off normal 
spring combination {KON and lower winding of 
relay XD to (—). The operation of relay XD 
switches, at its uppermost continuity spring com- 
bination, the tip side of the calling line from (4-) to the common dial tone circuit, it being under- 
stood that the common dial tone conductor ex-~ 
tends through a dial tone transformer or the like 
to (+). Relay SW of the-selector is primed by the operation of relay RD closing a circuit from. (+), break contact of relay SW, make contact 
of relay CB, resistor 1i1RS and upper winding of 
relay SW to (—), this priming circuit being for 
the purpose of rendering relay SW fast operat- ing when the switch through circuit is completed 
as will be later described. Relay RD also applies 
(+) to sleeve conductor TS for holding relays ST and SW of the line finder and for extending this (-++) back over conductor 3 for holding the cut off and lockout relays of the line circuit. This circuit was previously traced. 

It will now be assumed that the calling party 
dials 2 for the first digit, resulting in the trans- mission of two impulses by the release of relay CB once or each. impulse transmitted; after 
which this relay remains energized. The first re- 
lease of relay CB closes a circuit for operating pulse assist relay HA extending from (+L), break contact of relay SW of the selector, break con- tact of relay CB, make contact of relay RD, make contact of relay XD, upper winding of relay HA and its break contact to (—). The operation of ‘relay HA is extremely fast because the circuit is to direct (—) at its break contact. After the operation of relay HA, this direct (—) is removed and the relay must then remain operated in. se- ries with resistor 12RS, thus rendering the relay
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fast to release because of the reduced holding: 

current provided by the insertion of resistor 

i2RS. The operation of relay HA closes a lock- 

ing circuit for itself extending from ¢-4), break 

contact of relay PT, make contact of relay RD, 

make contact of relay XD, make contact of relay 

HA, bréak contacts in series of magnets X and 

Y¥, upper winding of relay HA and resistor i2RS 

to (—).. This (+) also operates magnet X over 

a circuit extending through another take con- 

tact of relay HA and make contact of relay XD 

through the witiding of magnet & to (—) at @ 

preak contact of release magnet Z. The opera- 

tion of magnet X opens up its break contact for 

dé-energizing the upper winding of relay HA, 

thus making the continued operation. of this re- 

lay dependent upon the pulse provided at the 

préak contact of relay CB. It will thus be seen 

that relay HA provides the pulse for operating 

rhagnet X and also locks itself in. its operated 

position until magnet X actually operates. When 

relay CB energizes at the termination of the im- 

pulse, relay HA is released and the circuit to 

magnet X is opened for effecting the release of 

this magnet, thus the switch is stepped to its 

first level. The operation of relay CB ai the end 

of the first impulse opens. up the previously de- 

scribed operating circuit of relay HA so that this 

relay is released for de~energizing magnet X. 

When relay CB releases to mark the beginning 

of the second impulse, relay HA is operated and 

locked as before and magnet X is operated for 

opening up the locking citcuit of relay HA. 

When relay CB operates to mark the end of the 

second impulse, relay HA releases for effecting 

the release of magnet %, thus the switch is ad- 

vanced to the second level. Since it is assumed 

that only two impulses are transmitted for this 

digit, relay XD will now be released as an indi- 

cation that selection of the idle terminal in the 

gelected level is to be effected. Although the 

stepping of the selector switch away from its nor- 

mal position opens up the lower winding of relay 

XD, this relay is maintained in its energized posi- 

tion during the. transmission of impulsés by 

means of a circuit including its upper winding 

which is connected in multiple with magnet X, it 

peing understood that relay XD remains oper- 

ated during impulsing because of its slow acting 

characteristics. When relay XD releases at the 

end of the impulse transmission, the dial tone 

common is disconnected from the calling Tine and 

the line circuit is reconnected ‘to (-+) at the over- 

flow contact 2XYOF. 

The. release of relay XD closes a circuit for 

operating relay HA extending from (-+), break 

contact of relay PT, make contact of relay RD, 

break contact of relay XD, XX wiper and associ- 

ated terminal, conductor M, contact 2YON in its 

normal position, upper winding of relay HA and 

its break contact to (—). Relay BA is locked by 

way of a circuit extending from (+), break con- 

tact of magnet Z, contact 2XON, make contact 

of relay HA, break contacts in series of magnets 

Y and X, upper winding of relay HA and resistor 

12RS to (—). The Y magnet is now operated 

over a circuit extending from this same (+) and 

another make contact of relay HA, preak con- 

tact of relay XD, winding of magnet Y and break 

contact of magnet Z to (—). The operation of 

magnet Y opens up the above described locking 

circuit for relay HA for effecting the release of 

this relay, which in turn opens up the above de- 

seribed circuit to magnet Y for de-energizing this 

magnet with the switch wipers on the first. ter= 

minal of the level. 
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It will be assumed that the first trunk in this 

level is- busy in order to indicate how the: test: 

circuit functions. A busy trunk will have (+) 

potential on the terminal to which wiper & of the- 

selector is connected. This (+) potential is now 

extended over wiper S, break contact of relay SW, 

make contact of relay RD, overflow cortact. 

3XYOF, break contacts in series. of magiicts ¥ 

and X, upper winding of relay HA and its preak 

contact to (—). Relay HA again operates and 

closes its above described locking circuit and ihe. 

above described operating circuit for magnet.¥ 

for causing the switch to advance. to- ite second 

terminal.in the seleeted level, after which magnet. 

Y and relay HA are de-energized. ag béfore for 

Jeaving the switch wipers in connection with the 

second $érminal. It will be assumed that this. 

trunk is idle. A circuit.is now closed for operat- 

ing relay SW of the selector extending from C+}, 

preak contact of relay PT, make contact of relay 

RD, break contact of relay XD, wiper SOX and: its: 

associated terminal, conductor M, contact 2YON, 

lower winding of relay SW, contact IXYOF, break 

contacts in series of magnets Y and x, upper 

winding of relay HA and its break contact to Ca¥, 

Relay HA is marginal in its operation and will not 

operate in series with the lower winding of ve- 

lay SW but the latter relay quickly operates. be-+ 

eguse of the above described. circuit and because 

of the previously described priming circuit for 

this relay. It will be observed that, as long. 2% 

wiper Sof the selector tests busy terminals, (+) 

will be-extendéd back over. this wiper, break: con- 

tact of relay SW and make contact. of relay RD. 

to the right hand terminal of the lower winding 

of relay SW for short circuiting this winding for: 

preventing the operation of the SW relay uritil 

an idle trunk is reached. 

Relay SW is maintained operated and con- 

ductor TS extendifg back to. the finder is ener-- 

gized by means of the previously described: cir- 

cuit to (+) through a break contact. of rélay PL 

and a make contact of relay RD until this latter 

relay releases, which is shortly after relay SW op- 

erates and opens up the circuit to the winding. 

of relay RD. Before relay RD releases, (+) 

comes. back over conductor S from: the switch 

ahead for locking relay SW operated by a sub- 

stitute (++) in place of the circuit to (+) which. is 

opened by the release of relay RD, this locking: cir- 

cuit for relay SW extending by way of its own 

make contact. The operation of relay SW opens. 

up and releases relay CB, and as previously men- 

tioned, before relay RD of the selector releases 

the CB and RD relays. of the switch ahead are 

energized by means of the closed circuit. across 

the calling line extended to the switch ahead by 

way of make contacts of relay SW and selector 

wipers T and R. This (+) coming back over 

conductor § from the switch ahead, in. addition 

to locking relay SW of the selector, is extended 

pack by way of conductor TS for holding the 

finder and line circuit. relays which. are operated. 

When the connection is released; relays CB and 

RD of the switch ahead will be released in a 

manner to be later described, thus removing. (+-). 

from terminal and wiper S of the selector for 

opening up and releasing relay SW. A circuit is 

now closed for operating release magnet Z of this 

switch which may be traced from (++), break con- 

tact of relay RD, break contact of relay BW, X 

and Y off normal spring combinations in paral- 

let and winding of magnet Z te (=~). When the 

Z maenet operates, a circuit is closed for operat- 

ing relay HA which may be traced from (+},
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Make contact of magnet Z and lower winding of 
relay HA to (—). The operation of relay HA 
in the selector at this time performs no function. 
When the switch réaches its normal position the 
circuit to magnet Z is opened by contacts 3KON 
and $YON for releasing this magnet and restor- 
ing the circuits to normal ready for another call. 
The removal of (+-) from conductor TS releases 
relays SW and ST of the line finder for closing 
a circuit which operates release magnet % of the 
line finder, extending from (-+), break contact 
of relay ST, X and Y off normal springs in 
multiple and winding of magnet Z to (—). When 
the switch reaches normal, this circuit is opened 
by the off normal springs for effecting the release 
of magnet Z and the restoration of the circuit to 
normal. ; 
..._It will now. be explained how the selector op- 
erates when a number is dialed for the first 
digit. which is to be cancelled. In this example, 
it. will be assumed that the first digit dialed is 8. 
When the selector is seized, relays CB, RD and 
XD operate and dial tone is applied to the call- 
ing line in the previously described manner. 
When relay CB responds to the impulses of the 
first digit, relay HA is operated, locked and mag- 
net. X is energized for advancing the selector to 
the eighth level, at which point relays HA and XD 
are released in the previously described manner. 
A circuit is now closed for operating relay HA ex- 
tending from. (--), break contact of relay PY, 
make contact of relay RD, break contact of relay 
XD, XX wiper and its 8th level terminal, con- 
ductor W. and lower winding of relay HA to (—). 
This circuit from conductor W also extends 
through make contact of relay RD, break con- 
tact of relay SW and off normal contacts $YON 
and 3XON to release magnet Z. Magnet % op- 
erates and locks at its lower, inner make contact 
and releases the switch. When the switch 
reaches normal, magnet Z% is opened for opening 
the circuit to the lower winding of relay HA and 
restoring the circuits to the same condition as 
when the selector was first seized. It will be 
understood that conductor W can be jumpered to 
any other terminal of the XX bank for digit 
cancelling on any other level. 

It will now be explained how the time release 
feature of the selector operates. With relay ¢ 
operated, common pulse conductor TPi is ex- 
tended through a break contact of relay PT and 
a make contact of relay CB to the winding of 
relay PT. When a short pulse is applied to con- 
ductor TPi, with the selector seized and not 
switched through, relay PT is operated and 
locked to (-++) by way of a make contact of relay 
CB. and a break contact of relay SW. The op-~ 
eration of relay PT switches the holding circuit 
for conductor TS from (-+) to common hold con- 
ductor H2. Conductor H2 is connected to (+) 
at the time conductor TP! is pulsed and for an 
appreciable time interval after the pulse on con- 
ductor TPi. If the selector is operated and 
switched through during this appreciable time 
interval, the connection is not released because 
the control (+-) potential then comes back over 
conductor S and wiper S from the switch ahead. 
However, if the selector is not operated and 
switched through within this appreciable time 

“Interval, (+-) potential is removed from common 
conductor H2 for de-energizing conductor TS 
and releasing the finder and line circuits. The 
release of the line circuit causes this particular 
line circuit to go to its locked out condition in the 
previously described manner. The disconnection 
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of. the line circuit from. the CB relay of the se- 
lector, by the release of the SW relay of the finder, 
effects the release of relays CB and RD of the 
selector for releasing this switch by means of a 
circuit extending from (+), break contact of 
relay RD, break contact of relay SW,.off normal 
contacts 8YON or 3XON and winding of magnet 
Z to. (—). This restores the selector switch to- 
normal ready for seizure by another call. The 
release of the selector.from-a completed connec- 
tion is controlled by the removal of (+) from 
sleeve conductor S and wiper S for de-energizing 
conductor TS, which effeets the release of the 
finder and line circuits. The de-energization of 
conductor S also opens up the locking circuit for 
relay. SW of the selector for closing the above 
described release circuit for magnet Z of the 
selector switch, thus restoring the selector. cir- 
cuit.-to normal. 

‘Connector operation 

The connector of this system is of the uni- 
versal type, that is, it will operate in a con- 
nector type system or a selector type system to 
provide the various features pointed out in the 
specification, 

The terminals and. reference characters, ex- 
plained below, shown in the right hand portion 
of Figs. 12 and 13 and in the upper left hand 
portion of Fig. 11 are used to provide the various | 
features required in the system when the con- 
nector is operating in a system which does not 
have selectors. In the present disclosure, a se- 
lector has been shown and described and the de- 
tailed operation of the connector will be described 
as operating in a system using selector switches. 
It will now be pointed out how the terminals 
shown in the right hand portion of Figs, 12 and 
13 are connected when the connector shown in 
Figs. 6-13 operates in.a connector type system, 
it being understood that none of the terminals 
A, B, C, D, G nor the XX bank, shown in the 
right hand portion of Fig. 12, are used in a se- 
lector type system. 
When operating in a connector type system 

(no selectors), terminal A is connected to the 
XX bank level where the first digit causes codes 
1-10 to be rung on a, called line. 
When operating in a connector tyne system, 

terminal B is connected to the XX bank level 
where the first digit selects codes 11~20 for ring. 
ing on a called line. 
When operating in a connector type system, 

terminal C is connected to the XX bank of the 
“switching through” level when the connector 
operates on a particular level (usually 0) to pro- 
vide the “switching through” feature. 

When. operating in a connector type system, 
terminal D is connected to the XX bank of the 
“switching through” level (usually 0) for re. 
stricting restricted lines (such restricted lines 
having (+-) connected on the HS lead of these. 
lines) from this level. ; 

Terminal G is connected to terminal Gi Gower 
right hand portion of Fig. 12) when the con- 
nector is used in a connector type system. 

Terminal H is connected to terminal Ei (upper 
left hand portion of Fig. 11) when the connector 
is used in a selector type system.- 

Terminal RV is connected to terminals 6-8 of 
the DE wiper of the minor switch for controlling 
ringing on the ring side of the line for last digits 
1-5 and on the tip Side of the line for last digits 
6-0, 

Terminal RV is connected to terminals 2, 4,
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6, 8 and @ of the DE wiper of the minor switch 

so that connection with odd terminals rings. over 

the ring side of the line and with even terminals 

rings over the tip side of the line. 

When the connector is seized by the selector, 

as. previously described, the closed circuit across 

the calling line extended through the tip and 

ring wipers T and R of the sélector operate re- 

lay CB.of the connector over a circuit extending 

from (+), break contact of relay XD of Fig. 8, 

conductor 3%, lower winding of relay CB, break 

contact of relay AB, break contact of relay DD, 

preak contact of relay TD, conductor T, over 

the line and substation circuits in series, con- 

ductor R, break contact of relay TD, break con- 

tact of relay DD, break contact of relay AB and 

upper winding of relay CB to (—). The oper- 

ation of relay CB closes a circuit for operating 

relay RD extending from (+), break eontact of 

relay CA, conductor 59, break contact of relay 

TD, make contact of relay CB and winding of 

relay RD to (—). The operation of relay CB aiso 

lights the monitor lamp connected to conductor 

MTR, this circuit extending from (+), break 

contact of relay AB, make contact of relay CB, 

conductor 88, break contact of relay PT and com- 

mon conductor MTR to the monitor lamp con- 

nected to this conductor. 

When the connector is seized, the incoming 

HS eonductor is extended to (-+) through the « 

upper winding of relay TA for making a test 

to determine: whether or not this relay should 

be operated, the circuit extending from (+), up- 

per winding of relay TA, conductor 115, break 

contact of relay AA, conductor fia, break con- 

tact of relay TA, conductor #80, break contact 

of X& off-normal contact 1XON, break contact 

of Y off-normal contact 1YON, conductor {95, 

»preak contact of relay TA, break contact of re- 

jay XD, conductor 51 and break contact of re- 

lay TD to conductor HS. It will be assumed 

that this is a local call (not a toll call), there- 

fore the HS conductor incoming to the connector 

has no potential connected thereto, consequently 

relay TA is not operated. 

The operation of relay RD closes a circuit for 

operating relay DD extending from (++), make 

contact. of relay RD and winding of relay DD 

to (—). Relay DD closes a locking circuit for 

itself extending from (+), make contact of re- . 

lay RD, break contact of relay TD, make con- ° 

tact and winding of relay DD to (—). The op- 

eration of relay DD connects (+) to master 

ground conductor MG, this energized conductor 

weing used for controlling certain locking and 

releasing circuits as will be later described. 

Since relay DD is maintained operated as long 

as the connector is in use, it applies (+) to com- 

mon start conductor ST for operating the neces- 

sary common apparatus. 

iesistor 13RS is connected between the mas- 

ter ground conductor and (—) for spark ab- 

sorbing purposes when the master ground con- 

ductor is de-energized by the release of relay 

DD. The operation of relay RD also applies 

(+) potential to the incoming sleeve conductor 

S for making this connector busy and for hold~- 

ing purposes, this circuit being traced from (+), 

mate contact of relay RD, make contact of re- 

lay DD, break contact of relay TD, conductor 

2, break contact of relay BT and conductor S 

leading back to the preceding switch circuits. 

It will also be noted that this same circuit, in- 

cluding conductor 62, is connected to (+) ata 

make contact of relay RD, this for a purpose to 
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be later described in connection with a reverting 

call. 

Relay XD is now operated over a circuit ex- 

tending from (+) on conductor MG, break con- 

tact of % off-normal combination 2XON and 

upper winding of relay XD to (—). In the event 

that this connector is used in a connector type 

system (no selectors provided) the calling party 

will now receive dial tone over a circuit extend- 

ing from the common dial tone conductor, up- 

permost break contact of relay DC, conductor 

34, make contact of relay XD, conductor 30, lower 

winding of relay CB and over the calling line 

circuit previously described. The operation of 

relay XD short circuits the upper winding of 

relay TA and connects direct (4-) to incoming 

conductor HS to prevent the operation of relay 

YA at this time, this circuit being traced from 

(--), make contact of relay XD, break. contact 

of relay TA, conductor 105, break contacts. of 

the Y and X off-normal springs [YON and 

{XON, conductor 193, break contact of relay TA, 

conductor 114, break contact of relay SA and 

conductor 118 to the right hand terminal of the 

upper winding of relay TA. Relay YD is op- 

erated at this time over a circuit extending from 

(+) on conductor MG, break contact of relay 

DA, conductor 183, break contact of Y off-nor- 

mal spring combination 2YON and lower wind- 

ing of relay YD to (—). The circuit for en- 

ergizing the upper winding of relay XD is ex~ 

tended. by way of conductor 73, jumper H—H1. 

Gused in a selector type system), conductor 91, 

break contact and lower winding of relay DA 

for energizing this relay. Relay DA operates 

and inserts the lower winding of relay DC in 

this circuit for operating relay DC. Relay PD 

is now operated over a circuit extending from 

(+), break contact of release magnet 2, make 

contact of relay DD, conductor 92, make con- 

tact of relay 0D, conductor 148 and upper wind- 

ing cf relay PD to (—). Relay PD closes a first 

locking cireuit for itself extending from (+4-) on 

conductor MG, make contact of relay DC, make 

contact of relay PD, break contact. of the minor 

switch off-normal spring combination 2MON and 

upper winding of relay PD to (—). Relay PH 

is now operated over a circuit extending from 

(+), make contact of relay PD, conductor 78, 

preak contact of relay PT, conductor 86 and 

winding of relay PH to (—). Relay DC is now 

locked over a circuit which may be traced from 

(+) on conductor MG, make contact of relay 

PH, conductor 116, K make contact (closed first) 

cf relay DC, conductor 128 and upper winding 

of relay DC to (—). Relay DA is now locked 

over a circuit extending from the (+) on con- 

ductor 118, make contact of relay DA, conductor 

{24 and upper winding of relay DA to (—). 

The circuits are now in condition for receiving 

the tens. digit, it having been assumed that this 

digit is No. 2. Each release of relay CB in. re- 

sponse to the two impulses transmitted opens: 

up the above described circuit to conductor MTR 

for intermittently de-energizing this conductor 

for flashing the lamp as an indication that dial-. 

ing is taking place. This connector circuit. is 

provided with a lock pulse arrangement, includ- 

jing relay HA, consequently, this relay will be 

operated in response to each release of relay 

CB, will lock itself operated and will repeat the 

impulse to the stepping magnet, the operation 

of the stepping magnet opening the locking cir- 

cuit for the HA relay, this latter relay being re- 

Jeased only when its locking circuit is opened
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and when the CB relay: operates. at. the, end of: 
the. impulse. This arrangement. is effective to. 
cause a sufficiently. long impulse to. be. delivered, 
to. the stepping magnet. to fully. operate this 
magnet, even though the received impulse is of: 
such short duration that the. magnet, would not. 
be operated, although, the impulse. is ‘suffi iently, 
long to: operate a fast acting relay. Relay. HA 
is. made. very, fast to, operate by. connecting. ‘its. 
lower. (operating). winding to direct (—) by- way. 10, 
of: its. own break. contact. The. relay. is made, 
fast. to. release because the operation of: the. re-. 
lay opens up the. circuit to direct. (—) and in- 
serts resistor iaRs. in. its winding for reducing 
the. current through. the. operating winding. 

The release of-relay CB closes a circuit. for op- 
erating relay HA which may be traced from, (4), 
break contact of relay. CA, conductor 58, break 
contact of relay TD, break contact of relay CB, 
make contact. of relay DD, conductor 86, make. 20 
contact of relay PD, conductor. 52, lower wind- 
ing of relay HA and its break contact to (=). 
Relay. HA closes. a locking circuit, for. itself ex- 
tending from (+) on conductor MG, make con- 
tact of relay PH, conductor (16, make contact 
of relay HA, break contact of magnet x, break 
contact, of magnet Y, conductor. (18, break con~ 
tact of magnet MX, conductor 52, lower wind- 
ing of relay HA and resistor. |4RS to (—). Re- 
lay HA closes an operating circuit for the pri- 3 
mary. stepping magnet X extending from (+) 
on conductor MG, make contact of relay HA, 
make contact of relay XD and winding of magnet 
X to (—). This circuit to magnet X extends to. 
the. lower winding of relay XD for holding. this 
relay. operated during stepping of the switch 
magnet. The XD relay does not release between 
impulses because of its slow acting characteris-. 
tics. The operation of the X Magnet opens up. 
the above described locking circuit for the HA 
relay and this relay will now release when re- 
lay CB operates at the end of the impulse period 
for. opening up the above described operating 
circuit for the HA relay. The release of relay. 
HA opens up the above described operating cir- 
cuit. for magnet X for effecting the release of 
this magnet. At the beginning of. the “second 
impulse, the release of relay CB closes the above 
described circuit for relay HA, which operates, 
locks and again closes the operating circuit for: 
the X magnet. After the operation of the X 
magnet, thelocking circuit for relay HA is opened 
and when relay CB operates at the ‘end of the 
impulse, the HA relay is released for effecting 
the release of magnet X, thus leaving the switch 
at the second level. Relay XD is held operated. 
as before by the impulse transmitted to the X& 
magnet, this relay being released after a time 
interval following the operation of relay GB. 
When the switch takes its first step in the pri- 
mary direction a circuit is closed for operating 
relay RV which may be traced from (+), make 
contact of relay XD, break contact of relay TA, 
conductor 105, Y off-normal contact {YON in 
its normal position, X off-normal contact EXON 
in its operated position, break contact of relay 
SW, conductor 139 and winding of relay RV. .to 
(=). -This circuit is opened for releasing relay 
RV when relay XD releases and disconnects ¢-+-) 
from conductor 105. The operation of. relay. RV 
at this time performs no function. When the 
switch takes its first primary step, direct (+) 
is removed from incoming conductor HS because 
contact IXON is opened, thus connecting (+) 
through the upper winding of relay ‘TA to con- vas} 
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, Relay YD holds. up, between impulses because 

18. 
ductor. HS. over. a, circuit, which may. now be, 
tr ym. CA upper. ‘winding of felay. TA, 
cond: stor. 118, break contact, of relay ‘AA, a) 

l i (4, ‘break © Co 

relay: So" ‘releases 5 at. the énd ‘of the tens 
conductor. HS is. erent to. the ih may be of 

F £39, and res RV. The fundtion: e 
circuit will be” explained later. us 

. Spenition of relay HA. operai ; 
for. causing the ‘Switch to step in 

its secondary. direction ‘by means of a CIEE 
which may now be ‘traced from (+4) on 
ductor MG, make contact” of ‘Telay HA, bi 

conductor (89, ma  ¢ 
ductor $3. and winding. of “Y" “magnet to ( 
Each of these” imp es closes a locking * cir 
for relay YD. ‘extending. from conductor 9 
make contact of relay YD to its upper: wind 

its slow acting characteristics and ‘at the end Of 
the impulse transmission, it is released because, 
the, above described locking circuit to its u . 
winding is opened. When the switch takes ‘its 
first secondary. step, the HS conductor ‘cireuit 
is opened and remains open during the rémainder 
of the connection. Relay. RV is opérated™ at this 
time over a circuit extending from (++), ° make 
contact of: relay. PH, conductor. 140, make, con- 
tact. of off-normal ‘TYON, make contact of” 
normal {XON, ‘break contact of relay’ SW, con- 
ductor 139. and winding. ‘of relay RV to (=). 
Conductor MG is connected to the ‘locking cir- 
cuit: of the DA and DC relays, including con- 
ductor £16, by. the operation of: relay. RV. 
The station digit is. next dialed and since it 

is assumed that this digit comprises two. im- 
pulses, relay HA will be operated, locked and 

-’ released ‘twice in the previously. described man- 
ner. The first. operation. of relay HA Closes a 
circuit, for operating the minor switch stepping 
magnet which may be traced from. (+) on con- 
ductor MG, make contact. of relay HA, br ak 
contact of relay XD, break contact. of relay Y¥ED, 
conductor 408, make contact. of relay DA, make 
contact of relay PH, break contact of relay HT, 
make contact of relay DC, make contact of re- 
lay PD, conductor 136 and: magnet MX to (—). 
Fhe lower’ winding of relay PD is connected: in 
multiple with magnet. MX for maintaining - this 
relay energized during the transmission of: the 
station digit. At the end of this digit, relay ‘PD 
is released because no more impulses are ap- 
plied to conductor 136 and because the first lock- 
ing circuit previously described for the PD re- 
lay is opened at contact 2MON when the minor 
switch steps off normal. 

This leaves the XY switch on the second ter- 
minal of the second level and leaves the minor 
switch associated with this KY switch on its nec- 
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ond off-normal terminal.. It is now necssary to 

test the called line for its busy or idle condition, 

it being first assumed that the called line is idle. 

The release of relay PD opens up conductor 86 

so that any additional operation of the calling 

dial will be ineffective to repeat any impulses to 

the switch equipment. The release of relay PD 

Also opens up and releases relay PH by discon- 

necting (--+) from conductors 78 and 80. The 

release of relay PH opens up and releases relay 

RV by disconnecting (--) from conductor 140. 

The release of relay RV opens up and releases re- 

Jays DA and DC by disconnecting master ground 

conductor MG from conductor (16. During the 

interval between the release of relay PD and the 

release of relay RV, the called S conductor is 

connected to busy test relay BT for operating 

this relay if the called line is busy. This circuit 

may be traced from the called line terminal to 

which wiper S of the connector switch is con- 

nected, wiper S, conductor 37, break contact of 

relay "TD, conductor 41, break contact of relay 

PT, conductor 15, break contact of relay PD, 

make contact of relay DA, make contact of re- 

lay RV, conductor 67, make contact of relay RD, 

conductor 66 and winding of relay BT to (—-). 

Since it is assumed that the called line is idle, 

there is no (+) potential on the terminal to 

which wiper S is connected, consequently relay 

T does not operate. 

--Since the called line is idle, relay SW is now 

operated (when relay RV is released) over a cir- 

cuit which may be traced from (++), make con- 

tact of relay RD, break contact of relay RC, con- 

ductor 63, uoper winding of relay SW, conduc- 

tor 125, break contact of relay RV, conductor 

41, break contact of relay TD, conductor 37 and 

wiper S to the sleeve conductor of the called 

line: Since this sleeve conductor is connected to 

(—) through the winding of the cut off relay of 

the line circuit, the upper winding of relay SW 

is energized for operating this relay and it locks 

over a circuit extending from conductor MG, X 

contact and lower winding of relay SF to (—). 

The called sleeve conductor S is now connected 

to (+) for making the called line busy and for 

operating the cut off relay of this line over a 

circuit which may be traced from (+), make 

contact of relay RD, break contact of relay RC, 

conductor 63, make contact of relay SW, conduc- 

tor 4i, break contact: of relay TD, conductor 37 

and wiper S to-the sleeve terminal of the called. 

line. 
-. Jt will now be explained how the called sta- 

tion bell is rung in accordance with the station. 

selected by the last digit. Common pickup in- 

terrupter PU! is pulsed at the beginning of the. 

tinging cycle for operating pickup relay PU over 

a circuit which may now be traced from conduc- 

tor PU!, break contact of relay CP, break contact 

of relay PU, conductor [12, break contact of relay 

PT, break contact of relay RA, conductor 11i6,. 

make contact of relay SW and winding of relay. 

PU to (—). Common hold conductor HG Cower 

vight hand portion of Fig. 9) is connected to (+4) 

at the time that pickup conductor PUI is pulsed 

and is maintained. connected to (+) through- 

out the ringing cycle. Consequently, a locking 

circuit is closed for relay PU extending from 

conductor HG, break contact of relay RA, con- 

ductor 113, make contact of relay PU, conduc- 

tor 112, break contact of relay PT, break con- 

tact of relay RA, conductor !16, make contact 

of relay SW and winding of relay PU to (—). 

This maintains relay PU energized throughout 

20 
the ringing cycle so that the called station is rung 

Gin this example minor switch wipers en termi- 

nal No. 2) over a circuit which may be traced 

from the source of coded generator connected to 

the second terminal of the minor switch and its 

wiper GEN, make contact of relay PU, conduc- 

tor 104, winding of ringing trip relay RT, con- 

ductor $1, break contact of relay RV (relay RV 

being de-energized because it is assumed that 
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terminal RV is connected to the last five termi- 

nals of wiper DE of the minor switch, this minor 

switch standing. on the second terminal at this. 

time), conductor 70, break contact of relay TA,: 

break contact of relay RA, conductor 69, make. 

contact of relay-SW, wiper R and its associated 

terminal, over the ring side of the called line and 

the substation circuit in series, over the tip side 

of the called line, terminal and wiper T, make 

contact of relay SW, conductor 72, break con- 

- tact of relay RA, break contact of relay TA, con- 

ductor 11, break contact of relay RV, conductor. 

i43, and break contact of relay BT to (+). It 

will be understood that other codes are selected 

for ringing over the ring side of the line in this 

same manner by selecting any one of the other 

first five terminals of the minor switch, these 

codes being provided by coding the common gen- 

erator sources connected to the terminals of 

wiper GEN. It will also be understood that, 

when the minor switch is advanced to any one 

of the last five terminals, 6-0, the RV relay will 

be operated over a, circuit extending from (+-) 

on conductor MG, make contact of relay DC, 

preak contact of relay PD, conductor 102, break 

contact of relay RA, conductor 101, wiper DE 

and its associated terminal, terminal RV, make 

contact of relay SW, conductor 139 and winding 

of relay RV to (—). The operation of relay RV 

reverses the above described connection to the 

generator and (++) terminals for ringing over 

the tip side of the line, thus providing coded and 

divided circuit ringing. It will be understood 

that relay PU is released at the end of the ring- 

ing cycle when its locking circuit is opened by 

the removal of (++) from conductor HG. In the 

event that the call is not answered before con- 

ductor PU! is again energized to start the next 

ringing cycle, relay PU is again operated and 

locked throughout this next ringing cycle. Dur- 

ing the ringing cycle, ring back tone is connected 

to the calling line as an indication that the 

called station is being rung. This circuit may 

be traced from the source of ring back tone RBT 

(upper right hand portion of Fig. 9), break con- 

tact of relay RA, conductor 96, make contact of 

relay PU, condenser C5, conductor 53, condenser 

C2, break contact of relay AB, make contact of 

relay RD, break contact of relay TD and over 

the ring side of the calling line to the calling 

station. 

When the call is answered, the closed circuit 

across.the called line operates relay RT, since 

this relay is included in the above described 

ringing circuit including conductor 104 and 

break contact of relay PU (released at the end of 

the ringing cycle), conductor I4i and break con- 

tact of relay AA to (—). The operation of re- 

lay RT closes a circuit for operating relay RA 

extending from (-++) on conductor MG, make 

contact of relay RT and winding of relay RA to 

(~—). Relay RA closes a locking circuit for it- 

self extending from conductor MG, X make con- 

tact of relay RA and its winding to (—). The 

cperation of relay RA. opens up the above de- 

scribed relay’ PU, including conductor .{10. and
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extends this conductor by way of conductor ft, 
make contact of relay AA, conductor 38, break: 
contact of relay CT’ and make contact of relay 
CA to common conductor CWT, for a purpose 
which will be later described. This, of course, 
prevents any further operation of relay PU from 
the pickup conductor; thus discontinuing the 
ringing’ over the called: line. The operation of 
relay RA opens up conductor’ (Of leading to’ the 
RV relay for’ effecting the release of* this relay 
if the station digit is such that’ the RV relay is. 
operated. The operation of: relay RT” discon- 
nects' conductor MG from the locking circuit’ 
Gower winding) of relay CA for effecting the 
release of this relay if it should. be operated at 
this time due to the time release circuit: opera- 
tion later to be described: 

The operation of relay RA disconnects. the tip 
and ring called line circuit, including conduc-. 
tors 69 and 12, from the above described ring- 
ing circuit, including relay’ RT, for effecting the. 
release of relay RT: Relay RA extends these 
conductors 69 and 12 by way of conductors TI 
and 56, break contact. of relay BT and make 
contact of relay SW to conductors 57 and. 5& 
leading back to the AB relay, thus the closed cir- 
cuit across the called line operates relay AB 
at. this time, its. upper winding being connected 
directly to (—) and its lower winding. being con- 
nected to (++). by way of conductor 49 and make 
contact of relay SW. The operation of relay AB 
reverses the battery connection back to the call- 
ing, station for. supervisory or metering purposes 
and. switches conductor TPi from. the upper 
winding of.relay CA.to the upper winding of relay: ¢ 
CT, for time release purposes later to be described. 

The. operation of relay AB. closes a circuit for 
operating relay AA which .may be traced from 
(++), make. contact-of relay AB, conductor 87 and 
winding of relay AA to (—).. The talking circuit 
is now complete, with battery being fed to the 
calling line by way: of the: windings of relay 
CB, and to the called: line by: way. of the. wind- 
ings of relay AB and with these lines connected 
together by way of. condensers: Ci and C2. for 
providing an inductive: conversational circuit. 

‘ When the called party hangs: up the: receiver, 
the above: described. circuit: including the-wind-. 
ings of relay AB is opened for effecting the release 
of this relay and the: consequent release of relay 
AA. Tt will be noted that. the monitor lamp 
conductor MTR: is opened at the. lowermost 
break contact: of relay AB as long as. the called 
party has. the receiver off: the hook. When this 
receiver is replaced, the release of relay AB. again 
closes. the circuit. to. the monitor lamp including 
conductor 88 and break contact of relay PT to 
pravide a. visual indication. that the calling party. 
is still on the line and.the called party is:not. 

» When the calling party hangs: up the receiver,. 
the. opening. of this. line. effects the release. of 
relay CB for opening up and releasing relay. RD, 
which. in turn opens up. and: releases relay DD. 
The: release: of relay. DD disconnects: ¢+-).. from 
master ground conductor MG for opening up- 
the locking circuits for the SW: and RA relays: 

Since . for effecting the release of these relays. 
the sleeve wiper S is connected to (++) by way 
of’ conductor. MG, the de-energization of this 
MG conductor de-energizes. sleeve wiper S for’ 
restoring the sleeve eircuit to: normal. The re- 
lease of relay RD disconnects (+) from the in- 
coming sleeve conductor for effecting the release 
of* the selector, finder and line’ circuits. The 
release of ‘relay DD closes a: circuit for-release- 
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magnet Z of the XY switch which may be traced 
from (+), break contact’ of relay TD; break 
contact of relay DD, X or ¥ off-normal contact 
3XON or 3YON and winding of magnet: Z te 
(—). This circuit is also extended by- way: of 
conductor 90: and minor switch off-normal con- 
tact {MON to the minor switch release magnet’ 
MZ for releasing this switch. When these switches: 
have reached their normal positions, the asso- 
ciated off-normal contacts open’ up for dé-ener«. 
sizing the release magnet. During: the operation: 
of magnet Z, the connector is protected against: 
seizure by applying (4) to the incoming sleeve: 
by way of a circuit which may be traced from: 
(+), make contact of magnet Z, conductor: 62; 
break contact of relay RD and sleeve conductor & 

' It. will now be explained how the circuits: func- 
tion on a call to a busy called line. Relays PD- 
and PH release in sequence following’ the trans= 
mission of the station digit as previously dew 
scribed. The release of relay’ PH effects the 
release of relay RV and the release of’ relay’ RV’ 
effects the release of relays DA. and: DC’ all in: 
the previously described manner. During the 
interval between the release of relays PD and RV, 
the busy test relay BT is connected to the sleeve 
conductor of the called line over a circuit whieh 
was previously described. Since it is assumed 
that the called line is busy, €--) potential wilk 
be found on the sleeve terminal to which wiper 
S is connected and will be extended over this: 
circuit to the winding of relay BT’ for operating 
this relay. Relay BT closes a, locking circuit 
for itself extending from (++), make contact: of' 
relay DD, conductor 65, make contact of relay 
BY, conductor 85, break contact. of relay RV, 
conductor 67, make contact of relay RD, con 
ductor 66 and winding of relay BT to (—). Relay 
SW is not operated on a call to a busy line be+ 
cause. there is no (—) potential found on the 
sleeve wiper and the upper winding of the SW 
relay is.short circuited at a make contact of relay 
BT. Since relay SW does not operate, its lock- 
ing circuit is not closed and (+-) is not con- 
nected to. wiper S, since conductor 41 is held open. 
Since. relay SW is not. operated, the circuit to’ 
relay PU is maintained open so that this relay 
is not. operated and, of course, the ringing and 
talking circuits to the called line. by way of 
the T and R wipers are maintained open.at open 
contacts. of the SW relay. The RV relay is not 
operated from the minor switch wiper on a call 
to a busy line because this circuit is open at an 
open make contact of the SW relay. _ ; 

The busy tone is applied to the calling Itne 
over a circuit which may be traced from-the busy’ 
tone source (lower portion of. Fig. 12), make 
contact of relay BT, conductor (35, break con- 
tact of relay PH, conductor 82, break contact of. 
relay SW, conductor 49, lower winding. of. relay 
AB, conductor 57, break contact of relay SW.,. 
conductor §5, condenser Ci, break. contact. .of. 
relay AB, make contact of relay RD, break. con-: 
tact. of relay: TD and over the. tip side of. the 
switch circuits to the calling line. © . . 

Relay RC is operated on a call.to a busy: line; 
in the event that the busy line is not: the calling: 
line. This is effected by inserting the upper 
winding of the RC relay in the incoming sleeve: 
conductor for energizing this relay and for lock- 
ing it energized until the release of the connec- 
tion. The circuit is effective when relay’ DC is’ 
released and may be traced from (--), -make: 
contact of relay RD, upper winding of relay RC:
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and conductor. $ tothe sleeve of the calling line. 
The upper winding of relay RC is included in 

this sleeve conductor at this time because the 

Jeft hand terminal of the upper winding of relay 

RC, extending by way of conductor S through a 

make contact of relay DC to conductor 62, finds 

(--): (conductor 62) only as. long as rélay DC 

is-operated with conductor S and conductor. 62 

disconnected at the inner upper break contact 

of relay BT. Consequently, when relay DC re- 

leases,.(-+-) is removed from the left hand termi- 

nal of the upper winding of relay RC resulting 

in the operation of this relay to (—) over the 

incoming sleeve conductor, this (—) extending 

through the windings of the cut off relay at the 

line circuit and the holding relays of. the selec~- 

tor and finder circuits. The operation of relay 

RC closes a locking circuit for itself extending 

from conductor MG, make contact of relay RC, 

conductor 48 and its lower winding to (—). 

The operation of relay RC short circuits. its 

upper winding for removing. the resistance of 

this winding from the incoming sleeve conductor. 

The operation of relay RC opens up conductor 63 

to guard against the operation of the SW relay 

on this class of call. 

A circuit is closed for intermittently operating 

relay AA which may be traced from commen in- 

terrupter conductor INT, uppermost make con- 

tact of relay RC, conductor 59, break contact of 

relay PH, conductor 35, make contact of relay BT, 

conductor 81 and winding of relay AA to (-—). 

This intermittent operation of relay AA performs 

no function on a local call, its function being later 

described in connection with a toll call, When 

the calling party hangs up in response to receiv- 

ing the busy signal, the CB, RD and DD relays 

are released in the previously described manner 

for cleating out the circuits. Of course, in this 

example, the called sleeve conductor is not dis- 

turbed, the SW relay does not need to be released 

and the RA relay has not been operated because 

there was no ringing or talking circuit established 

during a connection to a called busy line. 

It. will now be explained how the circuits func- 

tion on’a reverting call, i. e., when the calling 

party calls a station on the same line, it being 

understood that this line will test busy when the 

called line test is made in the previously described 

manner. This means that relay BT will be oper- 

ated and locked when relay PD is released. Now 

when relay PH is released, busy tone is applied to 

the calling line in the previously described man- 

ner. Likewise, relay RV is released by the release 

of relay PH and relays DA and DC are released by 

the release of relay RV. 

The release of relay DC again disconnects in- 

coming sleeve conductor S from grounded con- 

ductor 62 in the previously described manner, 

since relay BT is operated for disconnecting these 

two conductors. This connects the upper winding 

of relay RC in series with the incoming sleeve 

conductor, as previously described, but the upper 

winding of relay RC is short circuited at this time 

over the circuit which will now be described. The 

right hand terminal of thé upper winding of relay 

RC extends through a make contact of relay RD 

to (+). The left hand terminal of the upper 

winding of relay RC may be traced back over the 

incoming sleeve conductor to the calling line cir- 

cuit and, since the calling line is the called line, 

this sleeve conductor may be traced by way of the 

terminal and sleeve wiper S of the connector, 

conductor 31, break contact:of relay TD, conduc-~ 

tor 41, break contact of relay RV, conductor 125, 
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make. contact of relay BT,.conductor. 63, -break 
contact of relay RC and make contact of relay. 

RD to (++). This short circuit across the upper 

winding of relay RC prevents its operation. Now 

when relays CB and RD are released in response 

to the calling party hanging up the receiver when 

the busy tone is heard, relay DD is locked oper- 

ated over a circuit which may be traced from (+), 

break contact of relay CA, conductor 50, break 

contact of relay AA, conductor 64, break contact 

of relay RD, break contact of relay RC, conductor 

63, make. contact of relay BT, conductor (25, 

break contact of relay RV, conductor 41, break 
contact of relay TD, conductor $17, sleeve wiper.S 

and its associated terminal, back through the 

‘dine circuit to the incoming sleeve conductor 8, 
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break contact of relay RD, break contact of.relay 

TD, make contact and- winding of relay DD to 

(—). The release of relay RD disconnects the 

incoming line conductors T and R from the wind- 

‘ings of the CB relay to prevent ringing current 

being applied to the windings of this relay when 

ringing is applied to the line circuit. . 

Relay BT is now released because the circuit t 

its winding, including conductor 66, is open at 

make contacts of relays RC and RD. It will be 

observed that the upper. winding of relay RC is 

short circuited through normally closed break 

contacts of relay RD at this time. Relay SW is 

now operated over a circuit which may be traced 

from (+), break contact of relay CA, conductor 

50, break contact of relay AA, conductor 64, break 
contact of relay RD, break contact of relay RC, 

conductor 63, upper winding of relay SW, con- 

5. ductor 125, break contact of relay RV, conductor 

4l, break contact of relay TD, conductor $1, sleeve 

wiper S of the connector and the sleeve conduc- 

tor to the calling line circuit by way of the wind- 
ing of the cut off relay to (—). This circuit is 
effective when relay BT releases to remove the 

short circuit from-the upper winding of the SW 

relay. Relay SW now locks over a circuit extend- 

ing from conductor MG, make contact and lower 
winding of relay SW to (—). ; 

The ringing operation is now controlled in the 
previously described manner for ringing the 

called bell. ‘When either party removes the re- 

ceiver, relay RT is operated, relay RA is operated 

and locked, relay PU is released, relay AB is 

operated and relay AA is operated, all in the pre- 

viously described manner. The operation of relay 

AA opens up conductor 64 for de-energizing con- 

ductor 4{ and wiper S, thus de-energizing incom- 
ing sleeve S and conductor 62 for releasing relay 

DD. This disconnection of (--) from the incom- 

ing sleeve circuit effects the release of the selec- 

tor, the finder and the line circuit, the latter cir- 

cuit going into its locked out condition. The re- 

lease of relay DD disconnects (-+) from master” 

ground conductor MG for effecting the release of 

relays SW and RA. The release of relay SW dis- 

connects the called line circuit (by way of con- 

nector wipers T and R) from the windings of 

relay AB for effecting the release of this relay, 

which in turn opens up and releases relay AA. 

The release of relay DD closes the previously de-- 

seribed circuits for release magnets Z and MZ - 

for releasing the connector and minor switches, 

the operation of magnet 4 applying (+) to in- 
coming sleeve conductor S for making this con- 

nector busy until the release operation is com- 

pleted. ‘Talking battery is fed to the line on a 
reverting call connection through the line relay 

of the line circuit, this line relay operating to 

make the line busy until the clearing out opera- 

tion is effected, at which time the line relay of .
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the line circuit is released: to place the. circuits 
in. normal condition. _ 

It. will now be explained how the time release 
feature of the connector circuit operates. As 
soon as relay DD of the connector operates in re- 
sponse to the seizure of this switch, the perma-. 
nent signal time out cireutt is effective, i. e., the 
connection will be automatically released if the 
talking connection is net completed within a. pre- 
determined time interval following the operation 
of relay DD. The cperation of relay DD connects 
common pickup conductor TP! by way of a break 
contact of relay AB, conductor 32 and break con- 
tact of relay CT to the upper winding. of relay 
CA. This common. conductor is given a short 
pulse at the beginning cf the permanent. signal 
time out period to operate the CA relay which 
locks over a. circuit from (+-) on conductor MG, 
break contact of relay R'T, break contact of relay 
TA, conductor {86, make contact and lower wind- 
ing of relay CA to (—). The common hold con- 
ductor H2 is energized at the time that, conduc- 
tor TP/ is pulsed and remains energized through- 
out the time interval, at the end of which the 
connection will be released if the talking circuit 
is not completed. The operation of relay CA sub- 
stitutes grounded conductor H2 for the (+) > 
which was connected to conductor 39 for holding 
relay RD energized. Consequently, if the call is 
answered before the H2 conductor is de-energized, 
the operation of trip relay RT disconnects con- 
ductor MG from conductor 196. for releasing relay 
CA and restoring direct (++) to the holding cir- 
cuit for the RD relay. The answering of the call 
switches common conductor TPI frora the CA 
relay to the CT relay for energizing this relay as 
will be later described. If the call is not. answered 
before common conductor H2 is de-energized, the 
circuit including conductor $0 is de-energized for 
effecting the release of relay RD for releasing the 
connection and causing the calling line to go to 
its locked-out condition in the previously de- 
scribed manner. : 

The conversation time release is effective when 
the call is answered and relay AB operates for 
connecting conductor TP1 by way of conductor 
31, break contact of relay HT, conductor 33, break 
contact of relay CA, conductor {27 and upper 
winding of relay CT to (—). Relay CT operates 
and closes a locking circuit for itself extending 
from conductor MG, break contact of relay CA, 
make contact and lower winding of relay CT to 
{—). Common conductor TP2 is momentarily 
pulsed about two minutes after the pulse is ap- 
plied to conductor TP! and closes a circuit for 
operating relay CA which may be traced from 
conductor TP2, make contact of relay CT, con- 
ductor 128 and upper winding of relay CA to 
(~). Relay CA closes a locking circuit for itself 
extending from conductor MG, break contact. of 
relay RT, break contact of relay TA, conductor 
(06, make contact and lower winding of. relay 
CA to (—). The operation of relay CA. opens 
up. the above described locking circuit of relay 
CT including the MG conductor and transfers 
this locking circuit to hold conductor H{ at the 
make contact of relay CA. Conductor Hi is en- 
ergized at the time that conductor TP2 is pulsed 
and remains energized for approximately two 
minutes after the pulse is applied to conductor 
TP2. At the end of this two minute interval, the 
de-energization. of conductor H! opens up the 
locking circuit for. relay CT for effecting the 
release of this relay. During the time that. con-., 
ductor Hi is energized and for approximately 
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two minutes after its de-energization, conductor 
Hz. is. energized for maintaining (+) potential 
on the holding circuit. for the RD relay, includ- 
ing conductor 50. Consequently, if the connec-. 
tion. is. maintained until the end of this last 
(third) two minute interval, conductor H2 will 
he de-energized for réleasing relay RD for in 
turn clearing out the connector, selector and 
finder circuits for causing the line circuit to 
go into. its locked out condition. It will thus 
be seen that, if relay AB is operated in re- 
sponse to the answering of the call at or near 
the time that conductor TP! is pulsed, the con- 
nection will be automatically released in approx- 
imately six minutes thereafter. In the event that. 
relay AB is, operated shortly after the pulse is 
applied to conductor TPi, then approximately 
Six minutes will be measured off. before the start 
of the cycle, at which time the pulse on con- 
ductor TPi is effective to.start the timeout oper- 
ation, thus measuring off approximately six min- 
utes thereafter or approximately a total of twelve 
minutes before the connection is released. The 
common apparatus is arranged to apply a warn- 
ing tone to the connection shortly before it -is 
automatically released. This is accomplished by 
an. impulse of (++) potential applied to common 
conductor CWT (right. hand portion of Fig. 13) 
for operating pickup relay PU over a circuit ex-. 
tending from conductor CWT, make contact of 
relay CA (operated during the last. two minute 
interval), break contact. of relay CT (released 
during. the last two-minute. interval), conductor. 
138, make contact of relay AA, conductor (fl, 
make contact of relay RA, conductor 1{0,. make 
contact of relay SW and winding of relay PU 
to (—). .The operation of this relay connects 
a warning tone to the connection over a circuit 
which may be traced from the tone source (upper 
right hand portion of Fig. 12), make contact. of, 
relay CA, conductor 36, make contact of relay 
AA, conductor 95, make contact. of relay RA, con- 
ductor 96, make contact of relay PU, condenser 
C5, conductor 58, condenser C2 and over the 
previously described talking circuit to the line. 
The warning tone is therefore applied to the con- 
nection at a predetermined time interval before 
the automatic disconnect operation is effected as 
@ signal for the calling party to hang up the 
receiver. 

It will now be explained how the connector 
operates in. connection with a toll call. When 
the connector is seized, relays CB, RD, DD, XD, 
YD, PD, PH, DA and DC are operated and lock- 
ing circuits are closed for relays DD, PD, DA and 
DC, all in the previously described manner. Fur- 
thermore, the incoming sleeve conductor S and 
the master ground conductor MG are connected 
to (++) in the previously described manner, (+) 
through the upper winding of relay TA is con- 
nected to the incoming HS lead. when the con- 
nector is seized and when relay XD is operated, 
direct (+) is applied to the HS conductor as 
previously explained. / . 

Relay HA operates, locks and operates. magnet 
Xin response to the impulses received in the 
previously described manner. In this example, 
relay TA is operated when the switch takes its 
first step off normal over a circuit extending from 
(+), upper winding of relay TA, conductor 115, 
break contact of relay. AA, conductor {14, break 
contact of relay TA, make contact of relay XD 
(ecnductor 108 being disconnected from (++) at 
a break contact of the X off normal {XON), 
conductor 51, break contact of relay TD and con-



2,668,194 

ce. 27... 
ductor HS to (—),.this (—) being applied at 

the calling position when the dial is turned off 

normal. Relay TA operates and closes a lock- 

ing circuit for itself extending from conductor 

MG, make contact and lower winding of relay 

TA to (—). The operation of relay TA connects 

conductor HS to the lowermost contact of relay 

AA, this contact serving to provide supervision 

as will later be described. 

Relay PT is operated over a circuit extending 

from conductor MG, make contact of relay TA, 

conductor 98, make contact of relay PD, con- 

ductor 99 and winding of relay PT to (—). Dial 

tone is connected to the calling line, in a con~ 

nector type system, over the previously described - 

circuit. When the tens digit has been trans- 

mitted, relay XD is released for opening up the 

operating circuit for relay PD, but this relay 

does not release because it is locked in its oper- 

ated position, all in the previously described 2 

manner. Relay RV is not operated on a call of 

this class when the switch takes its X step be- 

cause the circuit including conductor 105 is 

open at a break contact of relay TA. 

In response to the units digit, relay HA is op- 

erated and locked for operating the Y stepping 

magnet over a circuit which was previously de- 

scribed and relay RV is operated when the switch 

takes its first Y step over the previously de- 

scribed circuit including conductor 140. The op- ° 

eration of relay PT prevents the operation of 

relay PU in response to the operation of relay 

SW by opening up conductor !i2. This holding 

off of the operation of relay PU holds off ring- 

ing until the station digit is dialed, while per- 

mitting the operation of relay SW in response 

to the units digit for permitting the connection 

to and the holding of the called line by the toll 

operator on a delayed ring call. The operation 

of relay PT also changes the test circuit for the 

called line from a point following the station 

digit to a point following the units digit. 

After the units digit is dialed, relay YD re- 

leases and connects busy relay BT to the sleeve 

conductor of the called line so that this line 

may be tested following the units digit. This 

circuit may be traced from the winding of re- 

lay BT, conductor 6§, make contact of relay 

RD, conductor 67, make contact of relay RV, 

make contact of relay DA, conductor 14, break 5 

contact of relay YD, make contact of relay PT, 

conductor 41, break contact:of relay TD, con- 

ductor 37 and sleeve wiper S to the sleeve ter- 

minal of the called line. It will first be assumed 

that the called line is idle. The release of re-- ; 
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tact of relay RD, break contact of relay RC, con- 

ductor 63, maake contact of relay SW, conductor 

4{, break contact of relay TD, conductor 37 and 

wiper S to the sleeve terminal of the called line. 

On a toll call the permanent signal time re- 

lease feature is effective up to the time when the 

units digit is dialed. When relay YD releases 

at the end of the units digit, conductor [06 is 

opened (since relay TA is operated), thus pre- 

venting the locking of relay CA. This prevents 

the operation of the permanent signal time re- 

lease because relay CA cannot stay operated up 

to the point where (+) is removed from conduc- 

torH2. — 
Following the dialing cf the units digit, the 

called line is made busy to other calls and the 

called line tip and ring conductors are connected 

through the windings of the AB relay over cir- 

cuits which may be traced from wiper T of the 

connector, make contact of relay SW, conductor 

12, break contact of relay RA, make contact of 

relay TA, make contact of relay PT, con- 

ductor 56, make contact of relay SW, con- 

ductor 57, to the lower winding of relay 

AB. Wiper R may be traced through a make 

contact of relay SW, conductor 69, break con-~- 

tact of relay RA, make contact of relay TA, make 

contact of relay PT, conductor 7{, break contact 

of relay BT and conductor 38 to the upper wind- 

ing of the AB relay. This permits a station on 

the called line to transmit a signal to the calling 

operator, when this operator is off the connec- 

tion temporarily, by permitting the operation of 

the AB relay for reversing the battery back to 

the operator's circuit. 

When the operator is ready to complete the 

ringing circuit, the station digit is dialed for 

effecting the stepping of the minor switch mag- 

_ net MX by the lock pulse relay HA, relay PD 

19 

lay YD effects the release of relay PH because. 

relay PT is now operated for extending con- 

ductor 89 by way of a break contact of relay , 

YD, conductor 18, make contact of relay PH. 

to conductor §2, this conductor being de-ener- 

gized at this time. The release of relay PH 

opens up and releases relay RV. The release of 
relay RV disconnects relay BT from the sleeve 

wiper S and connects this wiper to the winding 

of relay SW for operating this relay over the 

previously described circuit including the upper 

winding of relay SW and battery on the called 

sleeve. Relay SW operates and closes a locking 

circuit for itself as previously described. Relays 

DA and DC do not release this time in response 

to the release of relay RV, since a holding cir- 

60 

cuit is closed for these two relays extending from © 

a make contact of relay PT and conductor 97. 

(+) is connected to the called sleeve conductor. 

S over a circuit extending from (+-), make con- 

being released at the end of the station digit 

transmission, all in the previously described 

manner. The release of relay PD opens up and 

releases relay PT and this relay in turn dis- 

connects conductor MG from conductor [@7 for 

opening up the locking circuits of the DA and 

DC relays for effecting the release of these re- 

lays. When relay PD releases, relay RV can be 

operated over a circuit including minor switch 

wiper DE, conductor {[0f, break eontact of relay 

RA, conductor 162, break contact of relay PD, 

conductor 193 and break contact of relay DA 

to conductor MG, if the station digit dialed was 

of the proper value for operating the RV relay. 

Pick up relay PU is now operated from pick 

up conductor PU! and locked from hoiding con- 

ductor HG, in the previously described manner 

for transmitting the selected ringing signal to 

the called line. When the call is answered, re- 

lays RT, RA, AB and AA are operated, and relay 

RA is locked and relays PU and RT are released, 

all in the previously described manner. The 

operation of relay AA switches the incoming HS 

conductor from (+) through the upper winding 

of relay TA to (—) through resistor [5RS to pro- 

vide supervision, when this supervision is ar- 

ranged for operation over the HS conductor. 

The previously described talking circuit is now 

completed through condensers Cl and C2 and 

when the called party hangs up, relays AB and 

AA release for switching conductor HS back to 

(+). 

When the calling station disconnects, relays 

CB, RD, DD, SW, RA and TA are released, the 

release of relay DD disconnecting (+) from the 

75 master ground conductor and the release of re-
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lay RD: removing (+) from. the called sleeve 
conductor. The: release. of: velay TA. again: con- 
Hects ¢+) through: its upper winding to con- 
ductor 5f leading. back: to. the incoming: HS: ¢om- 
ductor. The release of’ relay DD’ closes the: pre 
viously described release circuits for the KY and 
the minor switch magnets for releasing: these 
switches and for applying: a guarding (-+) to 
the inconiing sleeve: conductor while the release 
dperation is: taking place. : 

In the event that: the called. line is' busy; relay 
BY will operate on this class. of a: calk when 
relay YD' releases, this: circuit: being: traced from 
(+) ort the sleeve: términal of the busy called 
line, witer S, conductor 37, break contact. of 
relay ‘TD, conductor 41, make contact of relay 
RV,. break contact: of relay DC, make contact 
of relay DA, make contact. of relay: RV, condiie: 
tor’ 67, make: contact: of vélay RD). conductor 66 
and. winding of. relay BT to (—), Relay Re 
operates and locks in the same manner as de- 
scribed in conniéctior: with. the other type of 
Gall. tera. busy line. Now when. relay PH releases, 
rélay RV is released for closing 4 locking: circuit 
for relay BI’ which may be traced front (4), 2 
Make contact: of rélay DD, conductor 65; make 
éohtact: of relay BIT, conductor 85, break con 
tat. of relay RV;. conductor 67, make contact 
of relay RD; ¢ondtictor 66 and winding: of relay 
BY ta (=). 
calling: line over’ a. circuit whicli may be traced 
from. the busy tone source; inake contact of re- 
lay BT, conductor (35; break contact of relay PH, 
conductor 82; break contact of relay SW, con+ 
ductor 49, lower winding of relay AB. conductor 
51,, bféak contact: of relay SW, conductor 55: and 
condénser Cf: fo the calling line circvit. Relay 
AA is: how operated: from the commotr inter- 
rupter for flashiig the calling operator super 
‘visory: Sighal by’ switching. the: incoming HS con- 
ductor from (4+) to (+). The cireuit foe relay 
AA extends froni the comnion interrupter cor- 
‘ductor INT, make coritact: of rélay RC; conduc- 
tor 59; break Contact. of relay PH, conductor: 35, 
Mike edhtact. of relay BF, conductor 8} and 
winding of relay AA to (—). 

Since rélay SW is not operated on 4 call to a 
busy line, the ringing: and talking circuits to this 
liné atte not completed. Néw when the calling 
‘operator disconnects, relays CB). RIS and DD ate 
feleaséd: for reledsing the: switches. in. the PLE 
viously described manner ready for andther call. 

It. will. now be explained how the connector 
Operates in corinection: with a call which. requires 
transforming the connector into: a selector for - 
switching through to a trunk circuit: or the like 
of a particular level. When the contector is 
‘seized, rélays CB, RD, DD, XD, YD, PD and Ptr 
aré operated, the incoming sleeve conductor is 
connected to (+) and (4) is applied to nraster 
sroutid ¢oriductor MG, all iti the previously de- 
scribed maritier. The dial tone is connected to 
the calling line (in a connector type system) by 
the operation of relay XD and. the locking circuit 
is completed for relay PD, in. the previously de- ° 
scribed manner. In this example, relays DA and 
DC are not. operated at this time because the 
switching through feature of the connector is 
only used in a connector type: system,. conse- 
quently the jumper connection. between. terminals 
Hi and Ht is omitted. It will be asstimed that 
digit: 0 is dialed: to advancé the connector switch 
to. the tenth or switching through: level, corisé- 
quently a jumper connection: is provided: between - 

The busy tone is. applied: to the @ 
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terminal CO. and: the: terith level bank coritact. of 
wiper XX, as indicated by the dotted line. ; 
When digit 0 is dialed, relay CB:repeats the ten 

impulses. to. relay HA and: this relay operates the. 
x magnet in the previously’ described manner, 
this: time advancing the: connector switch to: the 
tenth level, When relay XD releases: at the: end 
of the digit, the operating: cireuit,. including con- 
ductors: 92 and: (19, for relay PD is: opened! but 
this relay remains operated by means: of its:lock= 
ine’ circuit: which: may be traced: from: conductor 
MG, break contact: of relay DA, make: contact of 
relay PD, minor switch. off normal contact 2MON. 
atid uppér winding. of relay PD’ to (—). Relay. 
DA. is now operated over a. circuit-extending from 
€+),. bréak contact. of magnet Z, make: contact 
of rélay DD,. conductor 92, break contact: of relay 
XD; conductor 16, break contact: of relay De, 
make: contact of relay’ PH, conductor #33, tere 
minal G and. jumper to: terminal Gl, wiper XX 
and the tenth. level. terminal, jumper and ter- 
minal C, conductor (29, break. contact’ of: relay 
HT, break contact of relay DC: break contact 
and upper winding of relay DA: to: (—). Relay 
DA closés. a: locking circuit. for itself extending: 
from: conductor MG, make: contact: of relay PH. 
conductor £16, makes contact. of relay DA, con 
ductor (2 and upper winding of relay DA. to 
(+). Relay DC is not opérated om this. class: of 
call because relay PT is not operated and because 
there is no: jumper between. terminals. B and Hf. 

Referring back to the. point: in the operation 
where the switch takes its first: X step, a. circuit 
ig Closed. for operating relay RV which may be 
tvaced’ froma (+), make: contact. of relay XD, 
bréak contact: of rélay TA, coriductor 105, break 
contact: of ¥ off normak (YON; make contact of 
X off normal KXON, break contact-of relay SW, 
conductor {39 and winding of relay RV: to. (-~y. 
Now wien relay XD: releases: at the end of the 
digit, this circuit is opened for releasing relay RV. 
The operation of relay DA opens up the circuit 
of the lower winding of relay: YD: by disconniect= 
ing conductor MG from this winding for effecting 
the release of the YD relay. Since. the lockirig 
eircult. for relay PD included this same: circuit, 
the de-energization of conductor 103 by the op+ 
eration: of relay DA also effects the. release: of 
rélay PD. 

At the end of the. digit, after the release of 
relay XD, relay HA is again. energized over 2 
circuit’ which may be traced from (-+-), break 
contact: of magnet Z, make contact of relay DD, 
conductor 92, break contact of relay XD, con- 
ductor 16, break contact: of relay DC, make con- 
taet of relay DA, coniductor 133, terminals Gand 
Gf, wiper XX and terminal C, conductor (29, 
break contact: of relay HT; conductor (22; break 
contact of relay DC, make contact of relay DA, 

3 break contact of relay HT, conductor tt7, break 
contact of magnet KX, break contact of magnet Y, 
conductor {18, break contact of magnet MX, cor 
-duétor $2, lower winding of relay HA. and its 
break contact to (—). Relay HA. closes a. lock 
ine cirewit for itself which. may be traced from 
colductor MG, make contact: of relay PH, con 
ductor (168). make contact of relay HA, break con- 
tact: of magiet KX, break contact of magnet Y, 
cohductor 118, break contact of magnet MX, cort- 
ductor 54, lower winding of relay HA. and resistor 
'4RS to (—). Relay HT is operated in response 
to: the release: ef relay YD over a circuit which 
tiay be traced fron: (-+) by way of ‘wiper KX 
arid. terminal (previously described), terminal. ¢, 
conductor 129), break contact. of relay HT, brexk .
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tontact: of relay DC; make contact of relay DA, 

conductor 68, break contact of relay YD, con- 

ductor 42 and winding of relay HT to (—). Re- 

jay HT closes, a locking circuit for itself at its X 

contact (which makes first) extending from con- 

ductor MG, make contact of relay HT, conductor 

68, bréak contact of relay YD, conductor 42 and 

winding of relay HT to (—). 

‘The Y magnet is now energized to cause the 

switeh to take its first Y step over a circuit which 

may be traced from conductor MG, make contact 

of relay HA, break contact of relay KD, break 

contact of relay YD, conductor 108, make contact 

of relay DA, make contact of relay PH, make con- 

tact of relay HT, conductor $3 and winding of 

¥magnet Yto (—). The operation of magnet Y 

opens up the above described locking circuit for 

relay HA for releasing this relay, which in turn 

opens up the above described operating circuit 

for magnet Y for releasing this magnet, thus ad- 

yancing the switch to the first terminal in the 

0 level:) When the Y magnet takes the first step, 

relay RV is again operated over a circuit ex- 

tending from (-+), make ‘contact of relay PH, 

conductor '{40, contact {YON, contact EXON, 

preak contact of relay SW, conductor {39 and 

winding of relay RV to (—). 

With RV operated and with wiper S in contact 

with the first terminal of the selected level, relay 

BT is connected to this terminal to determine 

if the trunk is idle or busy. It will first be as- 
sumed that the first trunk is busy, consequently 

relay BT is operated over a circuit extending 

from (-++).on the terminal and. wiper S, con- 

ductor 37, break. contact of relay TD, con- 

- ductor 41, break contact of relay PT, con- 

‘ductor 175, break contact of relay PD, make 

contact of relay DA, make contact of relay RV, 

conductor 67,. make contact of relay RD, con- 

ductor 66-and winding of relay BT to (—). With 

relay BT operated, a circuit is closed for again 

operating relay HA to cause the switch to take 

another step in the Y direction by operating the 

YY magnet over the previously described circuit. 

This circuit for operating relay HA may be traced 

from conductor MG, make contact of relay PH, 

conductor ii%, make contact of. relay BT, con- 

‘ductor 131, make contact of relay HT, conductor 

i171, break contacts of the X and Y magnets, 

‘conductor 1{8, break contact of magnet MX,.con- . 

ductor 52 and the lower winding of relay HA to 

(—) through its own break contact. Relay HA 

locks and when the magnet takes the second step 

the above described locking circuit for relay HA 

is opened for releasing this relay, which in turn 

deenergizes magnet Y leaving the switch in con- 

tact with its second set of terminals. The above 

circuit is now completed for relay BT, conse- 

quently: this relay will be operated:.at each step 

when the selected terminal is found busy for 

causing the switch to step away from: busy ter- 

minals. 

The operation of relay BT connects conductors 

63 -and {25 together for short circuiting the 

upper winding of relay SW, thus preventing any 

chance of operating relay SW as long as busy 

terminals are encountered. Furthermore, the 

operation of relay BT disconnects incoming sleeve 

conductor S from conductor 62 for inserting the 

‘upper winding of relay RC in the incoming sleeve ; 

conductor for operating and locking the RC re- 

Jay in the previously described manner. When 

the first idle trunk is reached, there is no (++) 

potential on the circuit to the winding of relay 

‘BT :by. way of wiper’S,. consequently the BT re- | 
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lay is released. During the above described hunt- 

_ ing operation of the connector switch, conductor 
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§2 is energized at each step for holding relay PH 

energized over a circuit which may be traced from 

conductor §2, make contact of relay PH, break 

contact of relay PD, conductor 19, break contact 

of relay PT, conductor 80 and winding of relay 

PH to (—). During the intervals of the stepping 

cycle of the ¥ magnet when conductor 52 is de- 

energized, relay PH is not released because of 

its slow acting characteristics. 

Relay PH is de-energized and released when the 

switch reaches its idle terminal, because the con- 

ductor 52 is de-energized long enough to permit 

the release of relay PH and effect the release of 

relay RV by opening up the contact which ener- 

gizes conductor 140. The release of relays PH and 

RV disconnects conductor MG from conductor 

116 for opening up the above described locking 

circuit for relay DA for effecting the release of 

this relay. 
A circuit is closed for operating relay TD 

which may be traced from (+), break contact 

of magnet Z, make contact of relay DD, con- 

ductor 92, break contact of relay XD, conductor 

76, break contact of relay DC, make contact of 

relay DA, conductor 133, terminals G and Gi, 

wiper XX, terminal C, conductor 129, make con- 

tact of relay HT, conductor {31, break contact of 

relay BT, conductor 130, break contact of relay 

PH, conductor 60, break contact and winding of 

relay TD to (—). Relay TD locks itself operated 

over a circuit extending from (++), make contact 

of relay RD, conductor 62, break contact of re- 

lay BT, conductor S, make contact and winding 

of relay TD to (—). The release of relays PH and 

RV disconnects conductor MG from conductor 

116 for opening up the above described locking 

circuit for relay DA for effecting the release of 

this relay. The selected trunk is made busy by 

applying (-+-) to wiper S when relay TD operates 

over a circuit which may be traced from (+), 

make contact of relay RD, make contact of re~ 

lay RC, make contact of relay TD, conductor 37 

and wiper S to the sleeve terminal of the called 

line. 

The operation of relay TD switches the incom- 

ing T and R line conductors from the windings 

of relay CB to the T and R wipers for effecting 

the release of relay CB of the connector and the 

operation of the CB relay of the selected trunk 

circuit, not shown. Tracing this circuit from 

4ncoming conductor T, it extends through a make 

‘contact of relay TD, conductor 54 and wiper T 

of the. connector switch. Incoming conductor R 

may: be traced through a make contact of relay 

‘TD, conductor 40 and wiper RB of. the connector 

switch. It will be understood that the operation 

of the CB. and RD relays of the selected. trunk 

‘eireuit extends (++). back over the sleeve terminal 

and wiper S of the connector for providing .a 

holding circuit for the TD relay and for extend- 

ing this (++) back over the incoming sleeve con- 

ductor, before the (+) is disconnected from this 

‘circuit by the release of relay RD of the con- 

nector. It will thus be seen that relay SW is not 

‘operated on this type of call and, consequently the 

ringing and talking circuits are not used, ‘the 

connector acting as a selector for automatically 

selecting an idle trunk.: The operation of relay 

TD opens up the circuit to. the winding of relay 
RD for effecting the release of this relay, which 

in turn opens up.and releases relay DD. Relay 

DD--disconnects (+) from. the:.master ground 

conductor MG for effecting .the release of-rélays
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RC and HT. When the connection is released, 
(+) is disconnected at the selected trunk from the 
terminal to which wiper S is connected for open- 
ing up the locking circuit of relay TD for ef- 
fecting the release of this relay. This also dis- 
connects (++) from incoming sleeve conductor & 
for releasing the preceding circuits. The release 
of relay TD closes the above described circuit 
for the connector and minor switch release mag- 
nets for effecting the release of these switches, 
thus restoring the connector link to normal. Dur- 
ing the release operation, magnet Z applies (+) 
to the incoming sleeve conductor for making the 
switch busy until it has been restored to normal. 

It will now be explained how the circuits oper- 
ate when all of the trunks in a selected switch- 
ing through level are busy. The Y- magnet steps 
the switch around in the previously described 
manner and when it reaches the last trunk of the 
group, assumed to be busy, relay HA is locked 
operated for holding magnet Y energized until 
relay PH slowly releases. This is accomplished 
because the last terminals of the trunk group 
to which wipers S and HS connect are bridged 
through a high resistance coil, approximately 
3900 ohms, for providing a locking circuit for 
the HA relay. Consequently, when this last trunk 
is reached and found busy, a circuit may be 
traced from (+) on the sleeve terminal of the 
selected trunk circuit, through the 3900 ohm re- 
sistance coil (not shown), terminal and wiper 
HS, conductor 44, break contact of relay PD, make 
contact of relay DA, make contact of relay RV, 
make contact of relay HT, conductor 47, make 
contact of relay BT (operated because this trunk 
is busy), conductor 46, upper winding of relay 
HA, make contact of relay HA and resistor [4RS 
to (—). This locks relay HA operated and per- 
mits the release of relay PH because its locking 
circuit is now held open at the break contact of 
magnet Y. The release of relay PH opens up the 
operating circuit to magnet Y for effecting the 
release of this magnet. Relay RV is released be- 
cause relay PH releases and removes (++) from 
conductor 140. The release of relay RV opens 
up the above described locking circuit for relay 
HA, including conductors 47 and 48, thus effecting 
the release of relay HA. With relays PH and RV 
released, conductor 116 is de-energized for open- 
ing up the locking circuit of relay DA for effecting 
the release of this relay. Relay BT is not re- 
leased at this time, it being locked operated over 
a circuit which may be traced from (+), make 
contact of relay DD, conductor 65, make contact 
of relay BT, conductor 85, break contact of relay 
RV, conductor 67, make contact of relay RD, 
conductor 66 and winding of relay BT to (—), 
Relay TD is not operated at this time bécause 
relay BT keeps the winding of the TD relay open. 

Since relay TD does not operate, there is no 
connection made to the selected trunk circuit and 
the CB, RD, DD, HT, and RC relays are not re- 
leased because the master ground conductor is 
maintained energized at the closed make contact 
of relay DD. Busy tone is now applied to the 
calling line over a circut extending from the 
common busy tone source, make contact of relay 
BT, conductor 135, break contact of relay PH, 
conductor 82, break contact of relay SW, con- 
ductor 49, lower winding of relay AB, conductor 
51, break contact of relay SW, conductor 55, con- 
denser Ci and thence to the incoming line cir- 
cuit. Furthermore, the release of relay PH closes 
a circuit for intermittently operating relay AA 

extending from common fiashing interrupter 
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INT, make contact of relay RC, conductor ‘69, 
break contact of relay PH, conductor 35, make 
contact of relay BT, conductor 87 and winding 
of relay AA to (—). Relay AA performs no func-" 
tion on a call of this class. When the connection 
is released, relays CB, RD and DD are released for 
removing (++) from conductor MG for effecting 
the release of relays H'T, BT and RC, thus re- 
storing the connector circuits to normal and dis- 
connecting (-+) from the incoming sleeve con-— 
ductor. 

It will now be explained how the connector - 
circuit operates when a restricted line dials the 
switching through level. When the connector 
operates in connection with lines of this type, 
terminal D, instead of terminal C, is connected 
to the XX bank of the switching through level.. 
Furthermore, restricted lines have (--) poten-_ 
tial applied to the HS conductor at these line 
circuits. Relay RV operates at the beginning 
of the transmission of the first digit dialed into 
the connector, as before, but this relay does not’ 
release when relay XD is released at the end of 
the series of impulses. This is because the circuit 
from (-+-) on conductor Hs of a restricted line 
is extended through a break contact of relay TD, 
conductor 5i, break contact of relay XD, break: 
contact of relay TA, conductor 105, contact {YON 
in its normal position, con.act {XON in its Op~_ 
erated position, break contact of relay SW, con~- 
ductor 139 and winding of relay RV to (—).. 
Consequently, the continued energization of the 
RV relay after the digit is transmitted prevents 
the application of (+) potential to conductor 52 
by way of conductors 183 and 129 as before, be-— 
cause conductor 129 is opened at terminal C and 
at the break contact of reay RV. Therefore, 
relay HA does not operate and the Y magnet does. 
not step. Since conductor 129 is not energized, 
relay DA does not operate and Trelays YD and. 
PD do not release. Tneréfore relay HT does 
not operate and relay BT is prevented from op- 
erating: The calling party gets the busy tone 
over a circuit extending from the busy: tone 
source, conductor i134, break contact of relay DC, 
conductor 81, make contact of Yelay YD, break 
contact of relay XD,-conductor 82, break contact 
of relay SW, conductor 49, lower winding of relay 
AB, conductor 57, break contact of relay SW, con- 
ductor 55, condenser Ci and over the calling line 
circuit. , 
The connection is released when the calling 

party hangs up the receiver for effecting the re- 
lease of relays CB, RD and DD as before. In 
the event that the call is from a.non-restricted | 
line, there is no (--) potential on conductor HS 
for holding relay RV operated when relay XD 
is released. Consequently reiay RV is released 
and the HA relay operates for stepping the: 
sWitch in its Y direct.on in the previously de- 
scribed manner. In the event that a toll line’ 
calls a restricted level the operation of the TA’ 
relay opens up the above described holding cir- 
cuit for the RV relay by opening up conductor 
(05, thus permitting the release of relay RV and 
the consequent Select.ng operation of the con-" 
nector switch in the previously described man- 
ner. ; 

It will now be descried how the P. B, X hunt- ing feature of the connector operates, both in 
connection with a local call and ‘in connection 
with a toll call, it being recalled that, on a. local 
call, the called line test is made after the sta-. 
tion digit and on a toll call it is made after the © units digit. - Cofisidering a local call first, at the”
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énd.of the station digit, felay PD releases. In 

this case, howevér, relays PH, RV, DA and DC 

are not released until after the connector switch 

fitids the idle P. B. X line. 

Assuming that the first line of the P. B. X 

group is busy when relay PD releases, a circuit 

is closed for operating relay BT which may be 

traced from (+) on the busy sleeve terminal of 

the called line, wiper S, conductor 37, break con- 

tact of. relay TD, conductor 41, break contact of 

relay PT, conductor 15, break contact of relay 

PD, make contact of relay DA, make contact of 

relay RV, conductor $7, make. contact of relay 

RD, conductor 66 and winding of relay BT to 

"—), Since relay DC is operated at this time, 

sonductors S and 62 are connected together for 

short circuiting the upper winding of the RC 

relay for preventing the operation of this relay. 

Relay HT is now operated from (++) (connected 

to the HS terminal of the first line of the P. B. X 

group), wiper HS, conductor 44, break contact 

of relay PD, make contact of relay DA, make 

contact of relay RV, break contact of relay HT, 

conductor 68, break contact of relay YD, con- 

ductor AQ and windin3 of relay HT to (—). Re- 

lay HT closes a locking circuit for itself extend- 

ing from (+) on the MG conductor, make con- 

tact of relay HT, conductor 68, break contact 

of relay YD, conductor 42 and winding of relay 

HT to (— ). The operation of relay HT opens up 

the circuit to the operating winding of the CT 

relay. for prevent: ng the operation of this relay 

ona call, of this class. 

The lock pulse relay HA is now operated over 

a. circuit, which may be traced from conductor 

MG, make contact of relay PH, conductor 116, 

make contact, of relay BT, conductor 137, make 

contact of relay HT, conductor 117, break con- 

tacts in series of the X and Y magnets, conductor 

ii8, break contact of magnet MX, conductor 52, 

lower winding of relay HA and its own break con- 

tact to (—). Relay HA is locked operated over 

& circuit which may be traced from (++) on 

conductor 416, above described, and over the 

previously described circuit, including the low- 

ermost make contact of relay HA. The Y mag- 

net, is now energized over a circuit which may 

be traced from conductor MG, make contact of 

relay HA, break contact of relay XD, break con- | 

tact of relay YD, conductor 108, make contact of 

relay DA, make contact of relay PH, make con- 

tact_of relay HT, conductor 83 and winding of 

magnet ¥ to (—), The operation of magnet Y 

opens up the above described, circuit to the HA 

relay, ineluding conductors {18 and 52, for ef- 

fecting the release of this relay, which in turn 

opens up and releases magnet Y. The above de~ 

scribed circuits are now completed for again 

operating and locking relay HA which in turn 

operates, magnet Y for releasing relay HA which 

in turn releases magnet Y. This interaction be- 

tween the HA relay and the Y magnet continues 

as long as relay BT is operated for completing 

the above described circuit including conductor 

137. During this intermittent operation of the 

HA relay and the intermittent energization of 

conductor 52, relay PH is intermittently ener- 

gized over a circiut- which may be traced from 

conductor 52, make contact of relay PH, break 

contact of relay PD, conductor 79, break contact 

of relay PT, conductor 89 and winding of relay 

PH to (—). This intermittent energization of 

relay PH prevents its release while the connector 

switch is hunting, since the relay is a slow act- 
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ing relay and will not release during the inter- 

vals When cotiductor 52 is de-energized. 

When the idle line of the group is reached, 

there is no (+) on wiper S for holding relay BT, 

this relay releasés and effects the release of relay 

PH and prevents the operation of the HA relay 

by disconnecting energized conductor i(6 from. 

conductor §2 leading to the HA and PH relays. 

This stops the Y stepping operation and when 

relay PH is released the circuit to relay RV is 

opened for effecting the release of this relay. 

With relays PH and RV released, conductor MG 

is disconnected from conductor 116 for opening 

up the locking circuits of the DA and DC relays 

for effecting the release of these relays. Relay 

SW is operated when relay RV releases over @ 

circuit extending from (+), make contact of 

relay RD, break contact of relay RC, conductor 63, 

upper winding of relay SW, conductor 125, break 

contact of relay RV, conductor 41, break contact 

of relay TD, conductor 37, wiper S and over the 

sleeve conductor of the called line to (—) through 

the cut off relay of this line circuit. Relay SW 

locks and applies (+) to the called sleeve in the 

previously described manner. The ringing, talk- 

ing and release circuits are now controlled in the 

previously described manner. 

In the event that the last line in the P. B. X 

group is busy when relay HA operates to energize 

the Y magnet for stepping the switch on to the 

terminals of this line, this relay is locked over a 

circuit which may be traced from (++) on the 

sleeve terminal of the busy line, through the re- 

sistance which bridges the S and HS terminals of 

the last line of the P. B. X group, terminal and 

wiper HS, conductor 44, break contact of relay 

PD, make contact of relay DA, make contact of 

relay RV, make contact of relay HT, conductor 

41, make contact of relay BT, conductor 46, up- 

per winding of relay HA, make contact of relay 

TA and resistor i4RS to (—). This holds relay 

BIA and magnet Y energized until relay PH re- 

leases and opens up the above described circuit 

to relay HA. Relay PH is released after a slight 

delay because its locking circuit is opened by the 

deenergization of conductor 52 at the break con- 

tact of magnet Y. The release of relay PH opens 

up and releases relay RV and this relay in turn 

opens up and releases relays DA and DC and 

jocks relay BT over a circuit extending from (+), 

make contact of relay DD, conductor §5, make 

contact of relay BT, conductor 85, break contact 

of relay RV, conductor 67, make contact of relay 

RD, conductor §6 and winding of relay BT to (—). 

Relay RC is now operated over a circuit which 

may be traced from (+), make contact of relay 

RD, conductor 65, make conta, ct of relay BT, con- 

ductor 85, break contact of relay RC, conductor 

84, make contact of relay HT, conductor 94, break 

contact of relay PH, conductor 48 and lower wind~ 

ing of relay RC to (—). Relay RC locks over a 

circuit extending from conductor MG, make con- 

tact of relay RC, conductor 48 and lower winding 

of relay RC to (—). The operation of relay RC 

connects common interrupter conductor INT. by 

way of conductor 89, break contact of relay PH, 

conductor 35, make contact of relay BT, con- 

ductor 87 and winding of relay AA to (—) for in- 

termittently operating this relay which is for the 

purpose of providing a flash busy signal back over 

conductor HS in the previously described manner 

for signaling the operator on a toll call. Relay 

SW cannot operate because the operation of relay 

RC opens up conductor 63 and since relay SW is 

not operated, no connection is made to the sleeve
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wiper. The busy tone is applied to ‘the calling 
line from the common busy tone conductor, make 
contact of relay BT, conductor 135, break con- 
tact of relay PH, conductor 82, break contact of 
relay SW, conductor 49, lower winding of relay 
AB, conductor 87, break contact of relay SW, 
conductor 55 and condenser C1 to the calling line 
circuit. : 

In the event of a toll call to a called P. B. X 
line, the P. B. X hunting operation must be ef. 
fected at the end of the units digit when relay 
¥D is released. Since relays TA and PT are oper- 
ated on a toll call, the release of relay YD con- 
necis sleeve wiper S to relay BT over a circuit 
which may be traced from this wiper, conductor 
37, break contact of relay TD, conductor 41, make 
contact of relay PT, break contact of relay YD, 
conductor 74, make contact of relay DA, make 
contact of relay RV, conductor 67, make contact 
of relay RD, conductor &§ and winding of relay 
BT to (—). The release of relay YD also oper- 
ates relay HT over a circuit extending from (--) 
on the first terminal to which wiper HS is con- 
nected, conductor 44, make contact of relay TA, 
conductor 43, make contact of relay DA, make 
contact of relay RV, break contact of relay HT, 
conductor 68, break contact of relay YD, con- 
ductor 42 and winding of relay HT to (—). Relay 
HT locks over a circuit extending from conductor 
MG, make contact of relay HT, conductor 68, 
break contact of relay YD, conductor 42 and wind-~ 
ing of relay HT (~). Relay DC, being operated, 
prevents .the operation of the RC relay in the 
previously described manner. Conductor 42 is 
now energized for operating and locking relay 
HA, for locking relay PH and for energizing mag- 
net Y over a circuit which may be traced from 
conductor MG, make contact of relay RV, con- 
ductor 116, make contact of relay BT, ‘conductor 
i3T, make contact of relay HT, conductor 147, 
break contacts of the X and Y magnets, conduc- 
tor 118 and break contact of magnet MX to con- 
ductor 52. This causes the stepping of the switch 
in its ¥ direction until the idle line is reached, 
at which time relays PH, BT and RV are released 
and relay SW is operated and locked as above. 

Relay PD must be maintained operated until 
the end of the station digit, consequently a circuit 
for this relay may now be traced from con- 
ductor MG, make contact of relay DC, make 
contact of relay PD, off normal contact 2MON 
and upper winding of relay PD to (—). Re- 
lays DA and DC are held operated after the 
release of relays PH and RV over a circuit which 
may he traced from (+-), make contact of relay 
PT, conductor 87 and lower windings of the DC 
and AC relays in series to (—). During the sta- 
tion pulsing operation, conductor 52 is intermit- 
tently energized in the previously described man-~ 
ner to operate magnet MX and to hola relay PD, 
the circuit being traced from conductor MG, 
make contact of relay HA, break contact of relay 
XD, break contact of relay YD, conductor 168, 
make contact of relay DA, break contact of relay 
PH, make contact of relay DC, make contact and 
lower winding of relay PD to (—) and in multiple 
therewith to conductor {36 extending to the wind- 
ing of magnet MX. At the end of the station 
digit, relay PD is released for opening up the 
above described circuit to magnet MX. The re- 
lease of relay PD opens up and releases relay PT 
which in turn opens up and releases relays DA 
and DC. The ringing, talking and release circuits 
are how controlled in the previously described 
manner, it being noted that the conversation time 
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release feature is cancelled when relay HT 1s op- 
erated by opening up conductor 33 which leads to 
the winding of the CT relay. Ona toll eall, the 
permanent signal time release circuit operation is 
cancelled after the units digit by the release of 
relay YD in the previously described manner. 

In the event that the last line in the group is 
busy on a call of this class, relay HA locks for 
holding magnet Y energized after the units digit 
instead of after the station digits. This is be- 
cause relay TA is operated and the circuit is ex- 
tended from (+) on the busy sleeve terminal, 
through the jumper to the HS terminal, wiper HS, 
conductor 44, make contact of relay TA, con- 
ductor 43, make contact of relay DA, make con- 
tact of relay RV, make contact of relay HT, con- 
ductor 47, make contact. of relay BT, con- 
ductor 46, upper winding of relay HA, make con- 
tact of relay HA and resistor {4RS to (—). This 
holds magnet Y operated until the PH relay re- 
leases. Conductor 52 is not energized for locking 

.the HA and PH relays under this condition, 
consequently relay PH releases and relay RV 
is released for locking relay BT. Relays DA 
and DC do not release until PT. is released at 
the end of the station digit, if and when 
this digit is dialed. Relay RC is operated and 
locked, the operating circuit being traced from 
(+), make contact of relay DD, conductor 65, 
make contact of relay BT, conductor 85, break 
contact of relay RC, conductor 84, make contact 
of relay HT, conductor 94, break contact of relay 
PH, conductor 48 and lower winding of relay RC 
to (—). This operation of relay RC applies the 
flash busy signal and prevents the operation of 
the SW relay in the previously described manner, 
the S wiper being held open and the busy tone 
put on the line as in the previous example. The 
release operation is effected as previously de- 
scribed. 

It will now be explained how the circuits of the 
connector operate to.select either the first or the 
second group of station ringing codes. It has al- 
ready been explained how the RV relay functions 
to provide ringing either over the tip or the ring 
side of the called line as determined by. the con- 
nection cf terminal RV to the terminals of wiper 
DE of the minor switch. Considering first a con~ 
nector type system, it will be assumed that the 
first digit selects the first code group, that is, 
codes 1 to 10. In this case, terminal A, shown 
in the right hand portion of Fig. 12 is connected 
to the terminal of the XX bank level used for 
selecting the first code group. It will be assumed 
that this is digit 3, consequently terminal A will 
be connected as shown by the dotted ‘line to the 
third level of the XX bank. Now.when relay XD 
is released to mark the end of the first digit, a 
circuit is closed for operating relay DC extending 
from (+-), break contact of magnet 4, Make con- 
tact of relay DD, conductor §2, break contact of 
relay XD, conductor 76, break contact of relay 
DC, make contact of relay PH, conductor 133, 
terminals G and Gi, XX wiper and its associated 
third level terminal, termina] A, conductor {20 
and upper winding of relay DC to ( —). It will 
be recalled that the DA and Dc relays are not 
operated in a connector type system when the 
switch is seized because the jumper between ter- 
minals H and HI is omitted. In this example, 
the operation of relay DC closes an operating 
circuit for relay DA which may be traced from 
conductor MG, break contact of - 2XON, con- 
ductor 73, make contact of relay DC, break con- 

>. tact of relay DA, conductor {24 and upper wind-
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ing of telay DA to (+). The DA and DC relays 
are locked over the ‘previously described ‘eircuits 

including conductor 116. ‘This sets the ‘circuits 

for further operation and when the ringing con- 

dition is set up, the first croup of ‘codes 1 to 10 

is rung because pick up interrupter PUI is con 

nected through a break contact’of relay CP, break 
contact of relay PU, conductor 112, break con~- 

tact of relay PT, break ‘contact of relay RA, con- 

ductor 110, make contact of relay SW and wihd~- 
ing of relay PU to (~). This means that the 

first group of codes is conditioned for ringing the 
called station, the particular code ‘used being ‘se- 
lected by the position of wiper GEN-of the minor 
switch, which wiper ‘selects the coded sourees of 

generator. 

In the event that it is desired to have the first 

digit select the second group of codes, 11 ‘to 20, 

the terminal B is connected to the bank con~ 

tact of the level selected by the XX wiper ‘cor- 

responding to the number of the first digit used 

to select this level. In this example, it ‘will be 

assumed that first digit 4 is uséd to select the 

second group of codes, 11 to 20, consequently 

terminal B will be cross connected ‘to terminal 4 

of the XX bank. Now when wiper XX ‘is cen- 

nected to (+) at the end of the first digit, the 
circuit extends through the jumper to ‘terminal 

B, break contact of relay CP, conductor 123 and 

upper winding of relay CP to (—) for operating 
this relay which closes.a-locking circuit for itself 

extending from grounded conductor S, make‘¢on- 

tact of relay CP, conductor #23 and wpper wind- 

ing of relay CP to (—). This transfers the above 

described circuit of the PU relay from common 

pick up conductor PUi to common pick ‘up ‘con- 

ductor PU2. This latter pick up ‘conductor is 

eoded with the second group of code ‘combina- 

tions, 11 to 20, with ‘the individual code in this 

group being selected by the position taken ‘by * 

wiper GEN of the minor switch. To tinderstand 

just how this. selection between the first and sec- 
ond groups of codes is made, this may be done 

in-ahy one of several Ways, for éxaifiple, all-of the 

generator source leads connected to the terminals 4 

of wiper GEN of the ‘minor switch ‘may lead to 

contacts of a relay or ‘cam control contacts on 

the coding machine for making @ ‘sélection be- 

tween the ‘first and second group of dofles. Since 
common conductor PUI is energized during the 

vingine cycle when the ‘first ‘group ‘of -codes are 

connected to the common génerator source, one 

of the first group will be riumg on ‘a call when 

the CP relay is not operated and -one-of the sec- 

ond group will be ‘rung on a -call when the -CP 

relay is operated because conductor PU2 ‘is only 
energized during the cycle when the seccnd group 

of codes is connected to the common conductors 

leading to the terminals of wiper GEN -of ‘the 

minor switch. 

In a-selector type system, the A “and B ter- 

minals, as well as the G and Gi terminals are not 

used, the selection between the first and sécond 

group of codes being made by the first digit:dialed 

into the selector. In the above example, it was 

assumed that the connector was -selected -by -& 

particular level of the:selector connected to-con- 

ductors R, T, HS and S shown in the left hand 

portion of Fig. 6. Under this condition ‘relay <P 

is not operated ‘and pick up conductor PUI is 
effective to ring the selected:one of the first group 
of codes during the first portion of the ringing 
cycle. This sarne connector may be selected from 

another-selector level-/in response to-another first 

digit, thus:selecting conductors-XR,XT,-XHS and 

oe
 

10 

20 

30 

55 

60 

75 

XS instead of the previously -méntioned con- 

ductors used in the previous example. in this 
case, the closed circuit across the calling tele- 

phone line is extended by way of conductor AR, 

break contact of relay CP, conductor 124, lower 

winding of relay CP, conductor 38, break ‘con- 

tact of relay DD, another break contact of relay 

DD, break contact of relay AB, and winding ‘of 

rélay CB to (—). The calling line extended by 

way of cotiductor XT is connected through a 

preak contact of relay TD, break contact of relay 

DD, break contact of relay AB and lower wind- 

ing of relay CB to (+) by way of conductor 30. 
Consequently, relay CP is operated-and locked to 

(-L) on-conductor S as previously described, As 

soon as relay CP operates, it transfers conductor 

XR to the upper winding of the CB relay by way 

of conductor 34, thus removing the lower winding 

of the CP relay from the line circuit. Now when 

relay RD operates, the ring side of the calling 

line, extended by way of conductors KR and 32, 

is connected to the winding of the CB relay by 

way of a. make contact of relay RD, this contact 

closing before the contact is opened at the break 

contact cf relay DD. Similarly, tip conductor XT 

is connected tc the winding of the CB relay by 

way of a make contact of relay RD, which con+ 

tact closes before the original circuit is opened 

at-the break contact of the DD relay. This-oper- 

ation ‘sets the ringing for using the second code 

group, in the previously described manner be- 

cause relay CP is operated. 

What is clairned is: 

1. In an automatic telephone system, a group 

of line finder switches cach having primary and 

secondary movements, a common allotter for 

allotting said tinder switches for use, a puise 

generator for operating an allotted finder switch 

in its'primary and secondary movements, means 

including said pulse generator and a plurality of 

counting relays for counting off a plurality of 

pulses for introducing a time delay corresponding 

to the duration of said plurality of pulses be- 

tween the primary and the secondary movement 

of-said finder, and mearis including said plurality 

of counting relays for transferring said pulse 

generator from the means for operating the 

allotted -finder switch in its primary movement 

to the means for operating the allotted finder 

swiith in ‘its secondary movement. 

2. In an automatic telephone system, a group 

of line finder switches each having primary and 

secondary movements, a common allotter for 

allotting said finder switches for use, a pulse 

generator comprising @ plurality of relays asso- 

Giated with said allotter for opérating-an allotted 

finder switch in its primary and secondary move- 

ments, means in said -allotter for controlling said 
pulse generator, and means controlled -by said 

pulse generator for introducing a time delay be- 

tween the primary and the secondary movement 

of said finder. 

3. In an atitomatic telephone system having a 

group of line finder switches, means for advanc- 
ing said switches in their primary direction, 

means for advancing said switches in their sec- 
ondary directions, &-common allotter for allotting 

said finder switches for use, a pulse generator 
aperatively associated with said allotier for pro- 
viding pulses to advance said switches, and 
means responsive to ‘the termination of move-~ 

ment of an allotted switch in its primary direc- 

tion for transferring said pulse generator from 
. the -primary direction advancing means to the 
secondary direction advancing means, said trans-
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fer means including a plurality of successively 
operating relays whereby the combined operating 
time of said relays constitutes a time delay be- 
tween the primary and secondary movements of 
said allotted switch. 

4, In an automatic telephone system having a 
group of line finder switches, means for advanc- 
ing said switches in their primary. direction, 
means for advancing said switches in their sec~- 
ondary direction, a common allotter for allotting 
said finder switches for use, a pulse generator 
operatively associated with said allotter for pro- 
viding pulses to advance said switches, means 
in said allotter responsive to the termination of 
movement of an allotted switch in its primary 
direction for transferring said pulse generator 
from the primary direction advancing means to 
the secondary direction advancing means, said 
transfer means including first, second and third 
relays, means responsive te the termination of 
the primary movement of an allotted switch for 
energizing said first relay, circuits responsive to 
the operation of said first relay for opening the 
circuit for said primary direction advancing 
means and preparing a circuit for said second 
relay, means responsive to another pulse from 
said pulse generator for energizing said second 
relay, means responsive to the operation of said 
second relay for preparing a circuit for said third 
relay, means responsive to the termination of 
said another pulse for operating said third relay, 
and means responsive to the operation of said 
third relay for preparing a circuit for the opera~ 
tion of said secondary direction advancing means 
upon the further receipt of pulses from said < 
source. 

5. In an automatic telephone system having a 
group of line finder switches, means for advanc- 
ing said switches in primary and secondary direc- 
tions, a common allotter for allotting said finder 
switches for use, a pulse generator operatively 
associated with said allotter for providing pulses 
to advance said switches, means responsive to the 
termination of movement of an allotted switch in 
its primary direction for transferring said pulse 
generator from the primary direction advancing 
means to the secondary direction advancing 
means, said transfer means including first, sec- 
ond, third, and fourth relays, means responsive 
to the termination of the primary movement of 
said switch for energizing said first relay, means 
responsive to operation of said first relay for 
preparing a circuit for said second relay, means 
for operating said second relay upon compietion 
of said another pulse from said pulse generator 
following the operation of said first relay te open 
the circuit for primary direction advancing 
means and to prepare a circuit for said third 
relay, means responsive to another pulse from 
said source for energizing said third relay, means 
responsive to the operation of said third relay 
for preparing a circuit for said fourth relay, 
means for operating said fourth relay upon com- 
pletion of said another pulse from said pulse gen- 
erator, and means responsive to the operation 
of said fourth relay for preparing a circuit for 
the operation of said secondary direction ad- 
vancing means upon the further receipt of pulses 
from said source. 

6. In an automatic telephone system, a group 
of line finder switches having primary and sec- 
ondary directions of movement, means in said 
finder switches for advancing said switches in 
their primary directions, means in said finder 
Switches for advancing said switches in their 
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secondary directions, an allotter common to said 
group of switches for allotting any one of said 
finder switches for use, a pulse generator, means 
in said allotter for connecting said pulse gener- 
ator to said primary direction advancing means 
for advancing said one finder switch in its pri- 
mary direction, means in said allotter for there- 
after connecting said pulse generator to said 
secondary direction advancing means for ad- 
vancing said one finder switch in its secondary 
direction, means associated with said allotter for 
transferring said pulse generator from said pri- 
mary direction advancing means to said second- 
ary direction advancing means, means including 
Said transfer means for introducing a time delay 
between the primary and secondary movements 
of said one switch and means whereby said means 
for introducing a time delay is driven by the 
output pulses of said pulse generator. 

7. In an automatic telephone system, a group 
of line finder switches, means in said finder 
Switches for advancing same in their primary di- 
rections, means in said finder switches for ad- 
vancing same in their secondary directions, an 
allotter common to said group of switches for 
allotting any one of said finder switches for use, 
a pulse generator operatively associated with said 
allotter, means in said allotter for connecting said 
pulse generator to said advancing means of. an 
allotted finder switch in its primary direction, 
means in said allotter for connecting said pulse 
generator to said means for advancing said par- 
ticular finder switch in its secondary direction, 
means associated with said allotter for transfer- 
ring said pulse generator from said means for ad- 
vancing said switch in its primary direction. to 
said means for advancing said switch in its sec- 
ondary direction, means including said transfer- 
ring means for introducing a time delay between 
the primary and secondary movements of said 
allotted switch and means whereby said means 
for introducing a time delay is controlled by the 
output pulses of said pulse generator. 

8. In an automatic telephone system, a group 
of line finder switches each having primary and 
Secondary movements, a2 common allotter for 
allotting said finder switches for use, a cyclically 
operating pulse generator associated with said 
allotter for operating an allotted finder switch 
in its primary and secondary Mmovemenis, timing 
means associated with said allotter, means where- 
by said timing means is driven by said pulse gen- 
erator for introducing a time delay between the 
primary and secondary movements of said finder, 
and means including said timing means: for 
changing said pulse generator from its function 
of operating said finder switch in its primary 
movement to its function of operating said finder 
switch in its secondary movement. 

FRANK KESSLER, 
WILLIAM W. PHARIS. 
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