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UNITED STATES 

2008,903 

PATENT OFFICE 
2008908 

AUTOMATIC TELEPHONE SYSTEM 
| Harry G. Evers, Chicago, III, assignor to Asso 

ciated Electric Laboratories, Inc., Chicago, III., . 
a corporation of Delaware . . . . . . . . . . 

Application January 29, 1934, serial No. 708,783 
20 Claims. (CI. 179-17) ? ? ? conductors of this line, or line 15, are multipled This invention relates in general to automatic 

telephone systems, but more in particular to small 
Systems suited for installation in towns or vil 
lages. An automatic telephone system of this type 
is generally known as a Community Automatic 
Exchange or C.A.X., and may have a capacity of 
about twenty lines, more or less. Usually the lines 
are party lines having either bridged or grounded 
ringing circuits over which such subscribers are 
signalled by means of code ringing. Provision is 
also made for trunking calls to and from distant 
exchanges. . . . . . . . 
The object of the present invention is to pro 

vide a novel and improved all-relay community 
automatic exchange of the foregoing character. 
One of the features of the invention relates to 

the all-relay finder-connector links for intercon 
necting the various lines in this system. 
Another feature of the invention relates to the 

manner in which both the trunk lines and sub 
scribers’ lines are connected to a finder-connector 
link especially the line and trunk hunting opera 
tions of the finder and connector units relays. 
Another feature of the invention relates to an 

improved pulsing arrangement for repeating the 
pulses received from a calling line. . . . . 
. Another feature of the invention relates to cir 
cuit arrangements whereby the finder-connector 
link switches straight through cutting off the local 
talking bridges on outgoing trunk calls. . . . . 
Another feature of the invention relates to the 

circuit arrangements for selecting and connect 
ing various code rings to called subscribers lines. 

These, and other, features of the invention will 
be apparent from the following detailed descrip 
tion of the invention. . . . . Referring now to the drawings, comprising Figs. 
1 to 4, inclusive, there is shown by means of the 
usual circuit diagrams one of the all-relay finder 
connector-links, two different line circuits and 
two substation circuits by means of which the 
invention may be described and understood. Fig.1 shows a group of findergroup relays FGR. 
for connecting the line conductors and test con 
ductors of the various groups of lines and trunk 
lines to one of the finder-connector all-relay 
links. The groups of lines are divided into four 
groups of five lines each and are designated as 
the 9, 20, 30, and 49 groups. Relays such as re 
lays 0-40, inclusive, are for connecting the test 
and line conductors of their respective groups to 
the link circuit. In the upper left-hand corner of 
Fig.1 is shown the line circuit # 5 of a line in the 
0-group. A plurality of substations such as S are 
connected to this line. As will be seen, the line 

and terminate in armatures f and 2 in the call 
ing or finder end of the links, while the calling 
test conductor of this line is likewise multipled 
and terminates in armatures 3 in the various 
links. The line conductors and the called test 
conductor extend by way of a three-conductor 
cable 4 to the outgoing ends of the links wherein 
these conductors terminate in armatures on the 
connector group relays, such as relay. 2 G. The 
last three line connections in the 40-group are 
Connected to trunk lines extending to a distant 
exchange and terminate in the links similar to 
the local lines. The trunkline conductors are 
also connected to the outgoing end of the links 
in a manner, similar to that described for line 

10 

15 

5. Each group of lines has a common start con 
ductor, such as conductors i 5 and 5’, which ex 
tends, as shown, to the findergroup relays in each 
link, and also through resistances to a common 
start conductor 99 which is connected in series 
through all of the links. The group of finder units 
relays FUR shown to the right are for connect 
ing the line of any selected group to the control 
circuits in the link. . - Fig.2 shows a group of connector unit relays 
CUR for connecting the link to a particular 
called line in any called group as determined by 
the operated connector group relay. The group 
of connector group relays CGR are for connect 
ing the outgoing end of the link to any line in 
any group. In the right-hand end of Fig. 2 is 
shown the line circuit of the grounded line 25 
and a plurality of substations thereon. This line 

: circuit is similar to the line circuit shown in Fig. 
1 and has been altered for use on a grounded 
line as indicated by the circuit changes and 
small circles. . . . . ; Line 25 is a grounded line and is connected to 
the incoming end of the link by the three-con 
ductor cable extending to armatures 21, 22 and 23, 
in Fig. 1. All of the trunk lines and all of the 
subscribers’ lines in all of the groups terminate 
in the outgoing end of the link in the manner 
illustrated by line 25. In addition each line has 
an extra test conductor, such as conductor 234. 
This extra test conductor is only connected by a 
jumper, such as jumper 249, to the regular test 
conductor of all trunk lines in a group but the 
last trunkline. . . W- Fig. 3 shows a group of relays in the control 
circuit of one of the links and also shows a group 
of code selecting relays by means of which the 
desired ringing code is selected. - 
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2 2,008,903 
Fig. 4 shows another group of relays in the follows: from grounded armature 88, armature control circuit of the same link. 
Briefly the operation of the system is as fol 

10WS: 
When a calling subscriber initiates a call the 

test conductor of the calling line is marked with 
calling potential and the calling group is marked 
in all the finder-group relays in all the links. 
The start conductor is grounded and the finder 
group relays in the first idle link operate in 
sequence to find the calling group. When the 
calling group is found the last operated finder 
group relay connects all of the conductors of all 
of the lines in the calling group to the finder 
units relays which now operate in sequence until 
the marked calling line is found. 
When the calling line is found the transfe 

relay in the link is operated to prepare another 
idle link for use and the calling line is connected 
to the control circuits of the link in use. The 
first digit transmitted by the calling subscriber 
operates impulse repeating relays to successively 
operate the corresponding connector group re 
lays. Only the last operated connector group 
relay is maintained energized to connect the con 
ductors of the called group to the connector units 
relays of the link. The second digit reoperates 
the inpulse repeating relays to successively Op 
erate the corresponding connector unit relays. 
Only the last operated connector unit relay is 
maintained energized to connect the conductors 
of the called line to the link control circuits. The 
third digit reoperates the impulse repeating relays 
to select the ringing code. If the called line is 
idle the ringing interrupter (not shown) trans 
mits ringing Current over the Selected code ring 
ing conductor to ring the code of the called line. 
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In outgoing trunk calls the calling line is found 
in the Same manner as just described and in re 
Sponse to dialling the two digits designating a 
trunk call the corresponding connector group and 
unit relayS Operate as before to connect with the 
first trunk in the group. In case the first trunk 
in this group is busy then the remaining connec 
tor unit relays are successively operated to hunt 
for an idle trunk in this group. When an idle 
trunk line is found the link switches through cut 
ting off the local talking bridges. 

Local call 
It Will now be aSSunned that Subscriber S de 

Sires to call Subscriber S. When the Subscriber 
S removes his receiver a circuit is completed for 
energizing line relay 8 over the following circuit: 
from ground by way of armature 78 and resting 
contact, through the winding of relay 8, over the 
lower talking conductor f of line 5 through the 
subscribe's substation loop over the upper heavy 
talking conductor 2, armature TT, and through 
the upper Winding of relay 8. to battery. Relay. 8 
at armature 86 disconnects the called test conduc 
tor 3 from the cut-off relay 7 at its resting con 
tact and at its working contact grounds conductor 
3 which extends by way of the three conductor 
cable 4 to busy the calling line at its called ter 
minals, at armature 87 connects the cut-off relay 
i to amature i 3 by Way of armature 66 to mark 
line 5 as a calling line in the finder group relays. 
At armature 88 relay 8 grounds start conductor 5 
by way of armature 67, and resting contact, 
thereby marking the calling group in the finder 
group relayS FGR in all the links. Responsive to 
relay 8-grounding start conductor 5 a circuit may 
be traced for energizing the combined start and 
line relay in the first idle link in the chain as 

67 and resting contact, conductor 5, resistance 
R, conductor 99, armature 03 and resting con 
tact, and through the Winding of combined Start 
and line relay 60 to battery. 
Relay 60, upon energizing over the above 

traced circuit, at armature 6 and its working 
contact completes the circuit for energizing slow 
to-release relay 80 from grounded armature 32. 
At armature 8 relay 80 prepares a point in the 
circuit for marginal Switch-through relay 30, at 
armature 82 completes an obvious circuit for 
energizing slow to release relay 90, and at arma 
ture 83 and working contact connects ground to 
the lower winding of the transfer line test relay 
00. At armature 9 relay 90, upon energizing, 

prepares a point in the impulsing circuit, at 
armature f 92 grounds conductor 24 to complete 
an energizing circuit for relay 360, at armature 
f 93 grounds the connector lock conductor 26 to 
provide a locking circuit for the connector group 
and unit relays when the same are operated, at 
armature 94 and resting contact, disconnects one 
of the ground connections from the common all 
link busy conductor ALB, and at its working con 
tact grounds conductor 4 to provide a locking 
circuit for the finder group unit relays, the code 
selecting relays, and other relays in the link cir 
cuit. The circuit for energizing relay 360 may 
be traced as follows: from grounded conductor 
f24 by way of armature 35 and resting contact, 
and through the winding of relay 360 to battery. 
At arnature 36 relay 360 disconnects the first 
code selecting relay C at its resting contact and 
prepares a circuit for the first connector group 
relay 20 at its working contact, at armature 362 
opens the circuit to locking conductor 46 at its 
resting contact and at its working contact con 
nects up conductor 27. At armature 363 relay 
360 at its resting contact opens the even pulse 
conductor 47 extending to the code selecting 
relays, and at its working contact connects up 
the even pulse conductor extending to the con 
nector group relays, at armature 364 and resting 
contact opens the circuit extending to the odd 
pulse conductor 48 extending to the code select 
ing relays and at its working contact connects up 
the odd pulsing conductor to the connector group 
relays. At armature 365 relay 360 connects dial 
tone by way of the dial tone condenser and 
armature 34 to the upper talking conductor 08, 
at armature 366 prepares a point in its own lock 
ing circuit and at armature 367 prepares a circuit 
for energizing relay 350 in series with relay 360. 
When ground is connected to the lock conduc 

tor f4 a circuit may be traced for energizing the 
first finder group relay O as follows: from 
grounded conductor 4, armature fo4 and resting 
contact, armature 2 and resting contact, group 
start conductor 96, armature 48, armature 38, 
armature 28, armature 8, and through the wind 
ing of slow to operate relay 0 to battery. Relay 
10, upon energizing, closes a locking circuit for 
itself at armature 6 before operating the re 
maining armatures. This locking circuit may 
be traced from grounded lock conductor 4 by 
way of armatures 45, 35, 25, and armature 6. 
Relay O, upon fully operating, closes its arma 
tures ff, 2, 3, etc., to connect all of the lines 
including lines ff, f2, 3, f4 and 5 in the )- 
group to this link circuit, at armature com 
pletes the circuit for energizing slow to operate 
relay 20, at armature 8 opens a point in its 
original energizing circuit only after the above 
traced locking circuit has been completed, and at 
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2,008,903 
armature 9 connects the group marking ground 
extending by way of conductors 5 and 56 to 
conductor 98. . . - - - - - • 

. Since relay 20 is a slow to operate relay, the 
group test relay to will, operate and open the 
circuit for energizing relay 20 before the latter 
can operate in case relay I0 at armature f9 con 
nects ground to conductor'98. However, in order 
to explain the hunting operations of the finder 
group relays FGR it will be assumed for the time 
being that relay. O does not connect ground to 
conductor 98, and therefore relay if 0 , will not 
operate and open the circuit to relay 20 before it 
can fully energize. In this case relay 20 operates 
its armature 26 after an interval, to first complete 
its locking circuit by way of armatures 26, 35, and 
45 to grounded lock conductor 4. At its upper 
armatures such as armatures 2, 22, 23, etc., relay 
2 connects all the lines in the 20-group, to the 

At armature 25 relay 20 opens the 
locking circuit of relay f ( to cause the latter relay 
to deemergize and open the circuits to the lines in 
the 10-group. At armature 27 relay 20 completes 
the circuit for slow to operate relay 30, at arma 
ture 28 opens a point in its original energizing 
circuit, and at armature 29 connects the common 
group start conductor 5' by way of conductor 57 
to the group test conductor 98. In case the start 
conductor 5’ is grounded then the test relay 0 
is energized to open the circuit to relay 30 before 
slow to operate relay 30 has had sufficient time to 
operate its armatures. In the same manner as 
just described slow to operate relays 39 and 40 
operate to connect the lines of the 30 and 49 line 
groups to the link and to connect the start con 
ductor of such groups to the group test conduc 
tor. 98. When the finder group relay correspond 
ing to the calling group is fully energized, a cir 
cuit may be traced for energizing the group test 
relay from grounded start conductor, such as 
conductor 5, conductor 56, armature 9, group 
test conductor 98, armature f(2, and through the 
upper winding of group test relay f ( 0 to battery. 

Group test relay f : 8 operates very quickly to 
open the circuit at armature 2 and resting con 
tact extending to the finder group relays so as to 
open the circuit completed for the succeeding find 
er group relay before this relay has had sufi 
cient time to energize. At armature f l relay 
i? 9 connects ground through resistance iO7 to 
the winding of relay 69 to maintain relay f60 in 
energized position and also for reducing the click 
in the calling subscriber's receiver when the call 
ing line is connected to the link, at armature f3 
short circuits its lower winding to make this relay 
slow to release, and at arnature 2 and working 
contact connects the grounded lock conductor f4 
to the line start conductor 97 by way of resting 
contact and armature 04. a . When line start conductor 97 is grounded by the 
operation of group test relay f it, finder unit relay 
59 is energized over the following circuit: from 
grounded conductor 97 by way of armatures 95, 
85, 75, 65 and 55, and through the winding of 
slow to operate relay 58 to battery. At armature 
54 relay 59 completes a locking circuit for itself 
from grounded lock conductor 4 by way of the 
normally closed springs controlled by armatures 
94, 84, '74, and 64. At armature 55 and resting 
contact relay 50 "opens a point in its original en 
ergizing circuit, only after its locking circuit has 
been completed and at its working contact com 
pletes the circuit for slow to operate relay 60. At 
its upper armatures relay 50 connects the line and 
test conductors of line to the line and test cone 

3 

ductors of the link. In case relay 20 instead of 
relay.0 were operated, then the upper almatures 
of relay 50 would connect the line and test con 
ductors of line 21 to the link. Since line i is not 
calling, then negative battery through the Wind 
ing of the cut-off relay is not connected to the 
test lead of line if with the result that no cir 
cuit is completed for the transfer line test relay 
f00. Since relay G3 does not operate slow to op 
erate relay 60 has had sufficient time to energize 
and Operate its armatures. The circuit for en 
ergizing relay 60 extends by way of grounded con 
ductor 97, armatures 95, 85, 75, and 65, and their 
resting contacts, and by way of armature 55 and 
its working contact through the winding of relay 
60 to battery. In a manner similar to that de 
scribed for relay 50, relay 60 completes its locking 
circuit at armature 64, and also opens the lock 
sing circuit of relay 58 to cause the latter relay 
to deemergize. At armature 55 and its resting con 
tact relay 60 opens a point in its original ener 
gizing circuit- and at its working contact com 
pletes the circuit for slow to operate relay it. ...At 
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its upper armatures relay 60 in a similar manner 
connects the line and test conductors of line 2 
to the link. The finder unit relays 60, 8, 80 and 
90 operate in the same manner as just described 
until one of the finder unit relays connects the 
calling line to the link circuit. In this case the 
calling line has marked the test conductor with 
battery potential through the windings of cut 
off relay such as relay 7, and when the finder unit 
relay corresponding to the calling, line is ener 
gized a circuit is completed for the line and trans 
fer relay f GO. In this case since line 5 is the 
calling line and battery potential through the 
windings of cut-off relay T is connected to test 
conductor 9, the finder unit relays 79, .80, and 
90 operate in sequence as described, and relay 99 
completes the energizing circuit for relay f (30 as 
follows: from ground by way of armature 83 and 

25. 

30 

40. 

its: WOrking contact, through the lower Winding 
of line transfer relay 08, conductor 9, armature 
93, armature ?3, conductor 9, armature 87, arma 
ture 66, and through the winding of cut-off relay 
7 to battery. Cut-off relay 7 energizes in series 
with relay 9. At armature 76 relay connects 
the test conductor 9 to its winding independent of 
armatures 87 and 66, at armature 77 disconnects 
the upper winding of line relay 8 from the nega 
tive talking conductor. 2, at armature 78 and rest 
ing contact di SconnectS ground fronim i the lower 
winding of line relay 8, and at its working contact 
completes a circuit for energizing Slow to release 
relay 6. At armature 66 relay 6 opens a point 
in the original energizing circuit of relay and 
at armature 67 disconnects ground from the 
common start conductor 5 at its resting contact, 
and at its working contact prepares a locking cir 
cuit for itself. Line relay 8, deenergizes when its 
circuit is opened by the cut-off relay 7, and at 
armature 86 disconnectS direct ground from con 
ductor 3. and substitutes ground on the test con 
ductor 9 in place thereof. At armature 87 relay 
8 opens a point in the original energizing circuit 
of relay and at armature 88 opens a further 
point for removing ground from Start conduc 

- tOr 5. . . Transfer line test relay 00 energizes very 
quickly when its circuit is completed by the op 

5 5. 

60 

70 

erated finder units relay, and quickly opens the 
Circuit grounding conductor 97 at armature 04 
So as to prevent the operation of the next suc 
ceeding finder unit relay. At armature 64 re 
lay 100 completes a locking circuit through its 5. 
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4. 
upper Winding from grounded lock conductor 
4, at armature 02 opens the circuit of group test 

relay f) to cause this relay to deemergize. At 
armature fo3 and resting contact relay 00 opens 
the original energizing circuit of line relay 60 
and at working contact of armature f3 trans 
fers the Start lead 99 to the next finder-con 
nector link by way of conductor 99'. At arma 
ture 05 relay 06 short circuits its lower winding 
to connect direct ground to conductor 79 to mark 
the calling line busy at the calling end by ground 
ing conductor 9 and also to ground conductor 
3 by way of armatures 76 and 86 to busy, this 
line at the called end. At armatures 9 and 
f06 relay GO completes a new circuit including 
the calling subscriber's loop for maintaining line 
relay f6 in operated position. This circuit may 
be traced as follows: from ground by Way of ar 
mature f2 and resting contact, armatures 44 
and 35, normally closed springs controlled by 
armature 22, armature il 36, conductor 69, arma 
ture 9, armature , conductor through the 
calling Substation loop to conductor 2, armatures 
2 and 92, conductor 89, armature. O, normally 

closed Springs controlled by arnature 21, arma 
ture 3 and resting contact, armature 4A, 
through the upper left-hand winding of repeat 
ing coil RC, and through the winding of line 
relay 60 to battery. 

Dial tone is now transmitted to the calling line 
in the following manner. When dial tone is con 
nected to talking conductor 08, as previously 
described, the tone induced in the upper right 
hand winding of repeating coil RC is induced 
into the upper left-hand winding of repeating coil 
RC and thence over the previously traced circuit 
through the calling substation loop in the Well 
known manner. 
When subscriber S hears the dial tone. Such 

subscriber will dial the first two digits of the 
called number in accordance with the line num 
ber of the desired Subscriber, and then the third 
digit in accordance with the ringing code. aS 
signed to the desired subscriber on this line. In 
response to the operation of the calling device at 
Substation S for the first digit, the circuit extend 
ing over the heavy talking conductor to relay 
60 is interrupted in accordance with the digit 

dialled. Whenever the dialling circuit is inter 
rupted line relay 60 deemergizes and at arma 
ture 6 and working contact temporarily opens 
the circuit to slow to release relay 80, which, 
however, is maintained energized during the im 
pulsing period due to its slow release character 
istics, and at its resting contact grounds: the 
impulsing conductor 8 by way of armature 9 
and grounded armature f32. Each time the im 
pulsing conductor 8 is grounded a circuit is 
completed for slow to release series relay 30 
as follows: from grounded impulse conductor 8, 
armature 302, armature 332 and resting contact, 
and through the winding of slow to release relay 
3f 0 to battery. At armature 3 relay 30 com 
pletes an obvious circuit for energizing relay 
320, and at armature 3 2 opens a point in the 
circuit extending to the extra test conductor 39. 
Due to its slow release characteristics relay 30 
is maintained energized during the impulsing 
period, and therefore maintains relay 320 likewise 
energized. At armature 32f relay 320 opens a 
point in the testing circuit, at armature 322 pre 
pares a point in the circuit extending to the 
two-step marginal busy relay 330, at armature 
323 completes a locking circuit for relay 360 from 
grounded lock conductor. 4 by Way of armature 

2,008,908 
355 and resting contact, and at armature 324 
Completes: an energizing circuit for Slow to op 
erate relay 33 from grounded lock conductor f4 
through the normally closed springs controlled 
by armature 35. At arnature 34 relay 33 opens 
the dial tone circuit, at armature 35 and its 
resting contact opens the original energizing cir 
cuit for relay 360, which is now maintained ener 
gized over its locking circuit, and at the working. 
contact of armature 35 completes an obvious 
locking circuit for itself from grounded conductor 
24, as well as opening its original energizing cir 

cuit at the normally closed springs controlled by 
armature 35. • ........… 

The first time impulse conductor 8 is ground 
ed differential relay 380 is energized over the fol 
lowing. circuit: from ground on the impulse con 
ductor ? 18, armature 302, armature 332 and rest 
ing contact, armature 393 and resting contact, 
and through the lower winding of relay 380 to 
battery. At armature 38 f. relay 380 connects 
conductor 373 to conductor 27 for energizing the 
first connector group relay 20, as follows: from 
grounded lock conductor 26, armatures 247, 237 
and 227, conductor 27, working contact and 
armature 362, resting contact and armature 352, 
armature 38, armature 35 and resting contact, 
amature 36, and working contact, conductor 373, 
and through the winding of relay 20 to battery. 
At armature 382, relay 380 grounds the odd pulse 
Conductor 377 without effect at this time because 
armature 229 is not operated, at armature 383 
prepares.a circuit for the upper winding of differ 
ential relay 380, at armature 384 and its work 
ing contact completes a circuit for maintaining 
differential relay 380 energized and for short 
circuiting the lower winding of relay 390 as foll 
lows: from ground on the impulse conductor 8, 
armature 302, armature 332 and resting contact, 
armature 393 and resting contact, through the 
lower winding of relay 390, working contact and 
armature 384, armature 324to grounded lock con 
ductor 4. At the end of the first impulse when 
line relay 60 again energizes, ground is removed 
from impulse conductor 8 with the result that 
the short circuit around the lower winding of 
relay 390 is removed and relay 390 now energizes 
in series with the lower winding of differential 
relay 380 from grounded lock conductor 4, ar 
mature 324 and armature 384 and working con 
tact, through the lower winding of relay 390 and 
the lower winding of differential relay 380 to bat 
tery. At armature 39f relay 390 prepares the cir 
cuit for grounding the even pulse lead 375, at ar 
mature 392 prepares a point in the ringing circuit, 
at armature 393 and resting contact opens a point 
in the original energizing circuit through the low 
er winding of differential relay 380 and at its 
Working contact prepares a circuit for the upper 
winding of relay 390, and at armature 395 com 
pletes a circuit for energizing relay 370 as follows: 
from grounded lock conductor 4, armature 324, 
arnature 395 and through the winding of relay 
370 to battery. At armature 37 relay 370 closes a 
shunt around armature 39, and at armature 372 
prepares a locking circuit for itself by Way of rest 
ing contact of armature 384 independent of arma 
ture 395. In response to the second impulse con 
ductor 8 is again grounded, and at this time a 
circuit may be traced for maintaining relay 390 
energized through its upper Winding and for de 
energizing the differential relay 380 as follows: 
from ground over the impulsing circuit as previ 
Ously described to armature 393, and from thence 
by Way of itS. Working contact, resting contact 
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and armature 303 through the upper winding of 
relay. 390 to battery for maintaining relay 390 
energized, and by way of armature 383 through 
the upper winding of differential relay 380 to 
battery to cause the differential relay to deen 
ergize. Since both the windings of differential, 
relay 380 are energized at this time and Since 
these windings are equal and oppose each other, 
relay 380 therefore deenergizes. . . . . . . . . . . . 
When connector group 20 energized over the 

previously traced circuit, said relay at its upper. 
armatures connected all of the lines in the 3 
group to the link, at armature 28 completes a 
locking circuit for itself through armatures 227, 
237,247 and grounded connector lock conductor, 
26, and at armature 29 prepares the circuit for. 

relay 220. . ? " . . . . . ???? 
Differential relay 389, upon deenergizing, at 

armature 38 opens the original energizing cir-. 
cuit of relay 2, which is now maintained en 
ergized over its locking circuit, at armatures. 383 
and 384 simultaneously opens the circuits through 
its upper and lower windings, respectively, while 
at the resting contact of relay 384 completes the 
previously traced locking circuit for relay 370. 
At armature 382 relay 380 disconnects ground 
from the odd pulse conductor 377 at its working 
contact and at its resting contact connectS ground 
to the even pulse conductor 375 for energizing the 
second connector. group relay 220 as follows: from 
ground by way of armature 304 and resting con 
tact, armature. 382, and resting contact, through 
amatures. 39 and 37 in multiple, armature 
353 and resting contact, armature 363 and Work 
ing contact, conductor 375, armature 29 and 
through the Winding of relay. 220 to battery. 
At its upper armatures relay 220 connects the 

- line and test conductors of the 20-group to the 
link, at armature 227 opens the locking circuit 
of relay 2, 0, which deemergizes, at armature 228. 
completes its own locking circuit from grounded 
lock conductor 26 and at armature 229 connects 
the odd pulse conductor 377 to the winding of re 
lay 230. . . . . . . . . . . . 

... When line relay S9 energizes at the end of the 
second impulse ground is removed from conductor 
18, thereby opening the circuit extending to the 
upper winding of relay 39), whereupon the latter. 
relay deemergizes. The impulse repeating relays 
33C and 390 are now the same as at the start of 
the impulsing period and in case more than two 
impulses are transmitted for the first digit relay 
388 is again energized at the start of the third 
impulse, in the same manner as previously de 

- scribed for the first impulse. At armature 384 and 
resting contact the locking circuit to relay 370 is: 
opened with the result that the latter relay now 
deenergizes and in response to the operation of 
armature 382 ground is connected to the Odd 
pulse conductor 32 for energizing connector 
group relay 239 as follows: from ground by way 
of. arnature 354, and resting contact, armature 
382 and its working contact, armature 354 and 
resting contact, armature 364 and working con 
tact, odd pulse conductor 377, armature 229 and 
through the winding of relay 23 to battery. At 
its upper armatures relay 239 connects the line 
and test conductors of all the lines in the 30 
group to the link, at armature 23 opens the lock 
ing circuit of relay. 229 which thereupon deener 
gizes, at armature 238 completes its own locking. 
circuit from grounded connector lock conductor. 
26, and at armature 239 connects the even pulse. 
conductor 375 to relay 249. : : When line, relay. 169 reenergizes at the end of 

5 
the third impulse, relays 399 and 379 reenergize 
in the same manner as previously described. 
When line relay. 60 deemergizes at the start of 
the fourth impulse the circuit through the upper 
Winding of differential relay 333 is again complet 
ed with the result that the differential relay 330 
now deenergizes to transmit an impulse Over the 
even pulse-conductor 375 to complete an energiz 
iiig circuit for connector group relay 24. This 
circuit may be traced from ground at the resting 
Springs of arnatire 394, armature 382 and rest 
iing contact, and from thence over the previously 
traced circuit to the even pulse conductor 35, 
through armature 239 and the winding of relay 
245 to battery. At armature 247 relay .243 opens 
the locking circuit of connector group relay 230 
which causes this relay to deemergize. At its 
upper air natures relay. 243 connects the line and 
trulink conductors in the 43-group to the link, at 
armature 246 prepares a point in the trunk. 
switch-through circuit, and at armature 248 con 
pletes a locking circuit for itself:from grounded 
lock conductor. 26. Connector group relay. 230, 
upon deemergizing, disconnects the lines of the: 
39-group from the link. At the end of the fourth. 
impulse, when line relay. 6 reenergizes, the cir 
cuit through the upper Winding of relay 390 is 
opened in the same manner as previously de 
scribed with the result that this relay now de 
energizes. ???? ? 

In this case, since subscriber S. is calling sub 
scriber S’, only two impulses have been transmit 
ted with the result that connector group relay 220 
is energized as previously described to connect 
the lines in the 20-group to the link. After the 
first series of impulses slow to release relay 30 
deenergizes. after an interval and at armature 3 
opens the circuit of relay 320. At armature 324 
relay 320 opens the circuit of relays 380 and 390 
if either one or both should be energized at this 
time, and at the normally closed springs con 
trolled by armature 323 completes a circuit for 
energizing relay 350 in series with relay 360, as 
follows: From grounded lock conductor f4, nor-, 
mally closed springs controlled by armature 323, 
armature 367, through the upper winding of relay 
350, and through the winding of relay 360 to 
battery. Relay 360 is maintained energized over 
this circuit, while relay 350 at armature 355 pre 

At armatures pares a locking. circuit for itself. 
35 to .354, inclusive, relay 350 connects up the 
control conductors, extending to the connector 
unit relayS. . . . . . . . . . . . . . - 

... Subscriber Snow dials the unit digit or digit 5 
of the called line. In response thereto line relay 
160 again deenergizes five times. In response to 
the first impulse slow to release relay 340 again 
energizes over the circuit previously traced, and 
the impulse repeating relay 380 likewise again 
energizes... Atarmature 3 relay 39-again com 
pletes the circuit for energizing relay 320 and the 
latter relay at armature 323 completes. a locking. 
circuit from grounded lock conductor 4 through 
the lower winding of relay 350 to hold this relay 
in energized position while at the normally closed 
springs controlled by armature 323 the circuit 
through the upper winding of relay 350 and the 
winding of 369 is opened to cause the latter relay 
to deenergize. At armature 324 relay 32 again 
connects groundedlock conductor 4 to armature 
384. At armatures 36 f to 364, inclusive, relay. 
360 disconnects the control conductors from the connector group relays and prepares a circuit, for 
connecting the control conductors to the code 
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365 disconnects dial tone. At armature 38 relay 
389 completes a circuit for energizing the first 
connector unit relay 250 as follows: from 
grounded connector lock conductor f26 by way 
of armatures 296, 286, and 266, conductor 256, 
working contact and armature 352, armature 38, 
armature 35 and working contact, conductor 
34, and through the winding of relay 250 to 
battery. ? ? ? ? 

At armature 257 relay 250 completes a locking 
Circuit for itself from the grounded connector 
lock conductor f26, and at armatures 258 and 259 
prepares a circuit for the second connector unit 
relay 25). At its upper armatures relay 250 con 
nects the line and test conductors of line 2 to the 
link. When line relay 60 energizes at the end of 
the first impulse, relays 390 and 370 energize from 
ground On the lock conductor 4 in the same 
manner as previously described. When line re 
lay f60 deemergizes in response to the second 
pulse, differential relay 380 deenergizes while re 
lay 390 is maintained as previously described. 
At armature 382. relay 380 completes a circuit for 
energizing the second connector unit relay 260 as 
follows: from ground by way of arnature 304 
and resting contact, armature 382 and resting 
contact, armatures 37 and 39 in multiple, 
armature 353 and working contact, conductor 
376, armature 259, and through the winding of 
relay 269 to battery. At armature 26 relay 260 
completes a locking circuit for itself from the 
grounded connector lock conductor 26, at arma 
ture 266 opens the locking circuit of relay 250 to 
cause its deenergization and at armatures 268 and 
269 prepares the circuit for the next connector. 
unit relay 270. At its upper armatures relay 260 
connects the line and test conductors of line 22 
to the link. Relay. 250, upon deenergizing, at its 
upper armature disconnects the line and test 
conductors of line 2 from the link. At the end 
Of the Second impulse when line relay 60 reener 
gizes the circuit through the upper winding of 
relay 399 is opened with the result that this relay 
now deenergizes. 
When line relay 60 deenergizes in response to 

the third impulse, differential relay 380 is again 
energized as previously described. At armature 
382 relay 380 completes a circuit for energizing 
relay 270 as follows: from ground by way of 
armature 394 and resting contact, armature 382 
and Working contact, armature 354 and working 
contact, Over the odd - pulse... conductor. 378, 
through armature 269 and the winding of relay 
20 to battery. At armature 277 relay 27 com 
pletes a locking circuit for itself:from the 
grounded connector lock conductor. 26, at arma 
ture 276 opens the locking circuit of relay. 260 
which thereupon deemergizes, at armatures 278 
and 29 prepares the circuits for energizing relay 
280, and at armature 275 prepares a point in the 
SWitch-through circuit. At its upper armatures 
relay 270 connects the line and test conductors of 
line 23 to the link. Relay 260, upon deenergizing 
at its upper armatures disconnects line and test 
conductors of line 22 from the link. At the end 
of the third impulse when line relay 60 reener 
gizes, relays 390 and 370 are again energized over 
the circuit previously traced. 
When line relay 60 deenergizes in response to 

the fourth impulse the circuit through the upper 
windings of relays 380 and 390 is again com 
pleted to cause the deenergization of differential 
relay 380 and to maintain relay 390 in operated 
position. At armature 382 relay 380, upon deen 
ergizing, completes the circuit for energizing re 
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lay 280 as follows: from ground by way of arma 
ture 304 and resting contact, armature 382 and 
resting contact, armatures 37 and 39 in mul 
tiple, armature 353 and working contact, over the 
even pulse conductor 36 through armature 29 
and the winding of relay 28 to battery. At arma 
ture 287 relay 280 completes a locking circuit for 
itself from grounded lock conductor f26, at ar 
mature 286 opens the locking circuit of relay, 270 
which thereupon deemergizes, at armatures. 288 
and 289 prepares the circuits for energizing relay 
290 and at armature 285 prepares another point 
in the SWitch-through circuit. At its upper 
armatures relay. 280 connects the line and test 
conductors of line 24 to the link. Relay 270, upon 
deenergizing, at its upper armatures disconnects 
the line and test conductors of line 23 from the 
link. When line relay f60 reenergizes at the end 
of the fourth impulse the circuit through the 
upper winding of relay 390 is opened, thereby 
causing the deemergization of this relay. 
When relay f6) deenergizes in response to the 

fifth impulse, relay 380 again energizes to com 
plete a circuit for energizing relay, 290 as follows: 
from grounded armature 304 over the previously 
traced circuit to the odd pulse conductor 378 and 
thence by Way of armature 289 and the winding 
of relay 290 to battery. At armature 384 relay 
380 causes the deenergization of relay 370 as pre 
viously described. At armature 297 relay 290. 
completes a locking circuit for itself from ground 
ed lock conductor 26, at armature 296 opens the 
locking circuit of relay 280 to cause its deenergii-, 
Zation, and at armature 295 prepares, another 
point in the switch-through circuit. At its upper 
armatures 29, 292,293, and 294 relay 290 con 
nects the line and test conductors of line 25 to 
the link. Relay 280, upon deenergizing, at its up 
per armatures disconnectS the line and test con 
ductors of line 24 from the link. When line re 
lay 60 reenergizes at the end of the fifth impulse 
relays 390 and 30 again energize as previously 
described. 
After the impulsing period slow to release relay 

30 and then relay 320 deenergize. At armature 
324 relay 320 opens the circuit of relays 380 and 
390 to cause the deenergization of these relays, 
and at armature 323 opens the locking circuit 
extending to the lower winding of relay 350 to 
cause the latter relay to deenergize. At arma 
tures 35 to 354, inclusive, relay 350 prepares the 
circuits extending to the code selecting relays 
CSR. 
Subscriber Snow dials the last or ringing digit 

assigned to the desired Subscriber on line 25. In 
response to the first impulse line relay 60 again 
deenergizes and again closes the circuit for en 
ergizing slow to release relay 3 fo and differential 
relay 380. At armature 3 if relay 3 to again com 
pletes the circuit for energizing relay 320. At 
armature 32 relay 320 opens a point in the test 
circuit and at armature 322 connects the busy 
two-step marginal relay 330 to test conductor 
25. Relay 380, upon energizing, at armature 
38 completes a circuit for energizing the first 
code selecting relay C as follows: from grounded 
lock conductor 4 by way of armatures 54, 59, 
67, 77 and 78, conductor 46, resting contact 

of armature 362 and said armature, resting con 
tact and armature 352, armature 38 f, armature 
35 and resting contact, armature 36 and rest 
ing contact, conductor 45 and through the wind 
ing of relay C to battery. At armature 96 re 
lay C prepares a point for connecting the code 
ringing conductor 2- to conductor 39, at ar 
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203 of the called line circuit, the multiple connec 
tions of the test conductor of called line, armature. 
223, armature 293, test conductor 7, armature 
f33 and resting contact, conductor S, through 
the upper winding of test relay 390, conductor 38, 
armature 53, conductor 25, through resistance 
325, armature 322, and the winding of two-step 
marginal busy relay 330 to battery. In case the 
called line is busy ground will be connected to ar 

energized in its first step over the previously 
traced circuit. Two-step relay 330 operates only 
its armature 334 to prepare the circuit for fully 
energizing itself When relay 320 later. On de 
energizes. Test relay 300 Will not energize in the 
above traced circuit due to the resistance in the 
winding of busy relay 330 and resistance 325. 
After the last impulse of the ringing digit slow 
to release relay 30 deenergizes, and opens the cir 
cuit to relay 320 which relay thereupon deener 
gizes. At armature 324 relay 32 opens the cir 
cuit of relays 389 and 390, and at armature 322 
completes the circuit for operating the busy relay 
through its second step in case the same is at the 
time energized in its first step, as follows: from 
ground at armature 92, conductor 24, armature 
334 and working contact, through the normally 
closed springs controlled by armature 342, 
through the normally closed splings controllied 
by arnature 322, and through the winding of 
two-step relay 339 to battery. Relay 339, there 
upon energizes in its Second step and operates 
its remaining armatures indicated by the Roman 
numeral II. At arnature 33 relay 33 connects 
busy tone through the right-hand winding of the 
repeating coil RC to relay fle and battery. At 
armature 332 and resting contact opens a point in 
the impulsing circuit, at armature 333 grounds 
conductor 23 for a purpose to be more fully de 
Scribed in making revertive, calls, at arnature 
335 prepares a circuit for the trunk hunting relay 
340, and at armature 336 prepares another circuit 
used in making reverting calls. At this time the 
busy tone is transmitted from the busy tone source 
through the busy tone condenser, armatures 34 
and 33, conductor .68, through the upper right 
hand winding of repeating.coil RC and through 
the winding of relay f to battery. Busy tone is 
thereby induced into the left-hand windings of 
the repeating coil R.C. in the Well known manner 
to transmit the tone to the calling Subscriber over 
the heavy talking conductors. 
When the calling subscriber hears the busy tone 

Such subscriber will replace his receiver to cause 
the release of the apparatus in a manner to be 
nore fully described hereinafter. h- 
ASSuming now that the line called is idle in 

stead of busy, then no circuit is completed for 
busy relay 33), and therefore the busy relay does 
not energize in its first step. After the code ring 
ing digit, relays 310 and 32) deenergize as pre 
viously described. Relay 32 causes the deener 
gization of relays 380 and 390, if energized, and at 
armature 32 completes the circuit for energizing 
the connector test relay 300 in series with the 
cut-off relay 20 as follows: from ground by Way. 
of armature 92, conductor 24, armature 334 
and resting contact, armature 32, conductor 25, 
through the operated armature on the code se 
lecting relay, Such as armatures 53 or 95, con 
ductor 38, through the upper winding of relay 
300, conductor 9, resting contact and armature 
33, conductor T, armature 293, armature 223, 
armature 203 and resting contact, and through 
the winding of cut-off relay 20 to battery. At 
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armature 206 relay 20 connects ground extend 
ing from the link circuit to conductor 233 to mark 
this line as busy in the calling end of the link, at 
armature 297 opens the circuit extending to line 
relay 29, and at armature 203 completes the cir 
cuit for energizing slow to release relay 22. 

Relay 300, upon energizing, first closes its air 
nature 305 to complete a locking circuit through 
its lower winding, as well as an energizing circuit 
for completely operating this relay from grounded 
lock conductor 4. At armatures 3 and 335, 
relay 333 connects the talking conductors of the 
called line to complete the talking circuit, at ar 
nature 32 opens a point in the inpulsing circuit, 
at armature 333 connects the pick-up lead ex 
tending to the code ringing interrupter to the 
upper winding of relay 39, and at armature 394 
short circuits the upper winding of test relay 300 
and likewise connects direct ground to test con 
ductor f IT to maintain this line busy in both the 
calling and the called ends of the link. 
The pick-up and hold conductors shown direct 

ly above relay 344 extend to a code ringing inter 
rupter (not shown) wherein the pick-up conductor 
is grounded at the start of a ringing code cycle 
while the incld conductor is grounded near the 
Start of the ringing cycle and is maintained 
grounded u2ntil the end of the ringing code cycle 
is reached. When the pick-up conductor is 
grounded a circuit may be traced for energizing 
relay. 393 as follows: from ground via pick-up 
conductor, arxhature 345, normally closed springs 
controiled by a nature 395, working contact and 
arnature 333 and through the upper winding of 
relay 33i: to battery. At almature 394 relay 390 
connpletes a hoiding circuit for holding itself 
maintained in Cperated position during the en 
tire ringing cycle from ground by way of hold 
conductor, armature 384 and working contact, 
Working contact and airinature 393, and through 
the upper winding of relay 390 to battery. At 
arnature 332 relay 399 connects the Selected code 
ring conductor to the called line. 
ASSuming now that the code ring digit of the 

called Subscriber is 5then the fifth code selector 
relay or relay C5 is energized to connect the code 
ring conductor -3 to the called line. Ringing 
current from the code ringing interrupteris con 
nected to this conductor to produce one short 
ring followed by a pause and then three short 
rings. The ringing circuit extends from the gen 
erator at the ringing interrupter over code con 
ductor -3, arnature 58, resting contact and 
armature 52, conductor f39, Working contact and 
armature 392, armature 30 i, conductor A 4, arma 
ture 292, arnature 222, conductor 232, and from 
thence to the ringers and ground at the sub 
Stations on this line. Ring back tone is trans 
mitted to the calling Subscriber in the following 
manner: from generator to armature 33, the 
ring-back toine condenser, conductor 08, through 
the upper right-hand winding of repeating coil 
RC to relay. Í 13 and battery, from whence the 
ring back tone is induced into the left-hand Wind 
ing of the repeating coil RC in the well known 
manner to transmit the ring back tone to the call 
ing Subscriber. 
At the end of the ringing cycle ground is dis 

connected from the hold conductor in the ringing 
interrupter with the result that relay 390 now de 
energizes to prepare a circuit at armature 392 
for the back bridge relay 70. In case the called 
Subscriber has not answered in response to his 
ringing code the pick-up conductor is again 
grounded after an interval to again cause the 
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energization of relay 399. The ringing code is 
again transmitted to the called line and relay 330 
again deemergizes when ground is removed from 
the hold conductor in the ringing interrupter. 
If the Subscriber has answered in the meantine 
the deemergization of relay 3S3 now completes a 
circuit for energizing back bridge relay as 
follows: from ground at the substation through 
the left-hand winding of the induction coil, 
through the receiver and impulse springs, con 
ductor 232 and from thence over the previously 
traced ringing circuit to armature 3, armature 
392 and resting contact, conductor 28, upper 
right hand Winding of repeating 'coil RC, and 
through the winding of relay 7 to battery. 

In case the Subscribers on this line should 
have their ringer's bridged across the two talking 
conductors then the generator return circuit 
Would be traced through the Substation loop to 
conductor.233 and thence by way of armatures 22 
and 23 , conductor 5, armature 36, to ground 
at armature 34 . 

Relay , upon energizing over the above 
traced circuit, at armature opens a point in 
the circuit used in making reverting calls, at 
armature 2 and resting contact removes the 
Short Circuit from around relay 59 to permit this 
relay to energize in case the calling line is in 
inon-grounded line, and at the working contact 
of armature 72 prepares a point in the circuit 
for energizing the battery reversing relay 29. 
At a nature 2 and working contact relay G 
grounds conductor 29 to complete an energizing 
circuit for the ring cut-off relay 3f4 by Way of 
the hOrmally cloSed SpringS , controlled by, arma 
ture 343. At arnature 343 relay 3 fit opens a cir. 
cuit to the upper winding of relay 39 to prevent 
the reenergization of the latter relay when the 
pick-up conductor is again grounded, at armature 
346 completes a locking circuit for itself from 
grounded lock conductor 4 as well as opening its 
Original einergizing circuit, and at armature 347 
disconnects ground from the lower talking con 
ductor. 

In case the calling line is a grounded line sim 
ilar to line #25, then relay 5 does not energize 
becauSe it is Short circuited from ground on the 
positive line conductor. This ground Will ex 
tend over the positive line conductor , arma 
tures and 3 conductor 69, armature 8, nor 
mally closed spirings controlled by armature 22, 
arnature 36 and resting contact, armature 44, 
through the lower left-hand winding of repeat 
ing coil RC, and through the winding of relay 50 
to ground. Since relay 55 does not energize, 
battery reversing relay 2 likewise is not ener 
gized to 'everse battery to the calling line. 

In case the calling SubScriber is on a metallic 
line like line 5, then relay 52 energizes over the 
calling subscriber's loop in series with relay 60. 
At armature 5 relay 5) completes a circuit 
for energizing the battery reversing relay 29 
fi'On ground at the Working contact of armature 

| 2. At armatures 2 and 22 relay 20 re 
verses battery to the calling line for supervisory 
purposes such as Operating a meter or for con 
trolling a pay-station. In this case the talking 
circuit extends from the ground through relay 
59 through the lower left-hand Winding of re 

peating coil RC, armature 44, resting contact 
and armature 36, armature 2 and Working 
contact, armature , conductor 89, armatures 
92 and 2, and conductor 2 through the calling 
substation loop to conductor , armatures and 
S!, conductor 69, armatures 06 and 22, arma 

9 
ture 3 and resting contact, armature f4, 
through the upper left-hand Winding of repeat 
ing coil RC, and through the Winding of line re 
lay 6i to battery. Talking battery to the call 
ing line is furnished through the windings of 
relayS 5) and 60. In case the calling line is 
a grounded line, Such as line 25, the line conduc 
to's in the link extending to this line are not 
Feve'sed and the local battery at the Substation 
circuit provides the talking battery. The talking 
circuit to the called line extends by Way of Con 
ductors 23 and 232, armatures 221 and 222, 
armatures 29 and 292, conductors 4 and 5, 
armatures 30? and 306, conductors C8 and 09, 
through the upper and lower right-hand Wind 
iings of repeating coil RC to battery and ground 
through the Windings of relay 0 and 73. Talk 
ing battery on grounded line, such as line 25, is 
furnished at the Substation, while talking bat 
tery thirough the windings of relays 70 and 73 
is furnished to metallic lines, such as line 5. 

After conversation and responsive to the called 
Subscriber replacing his receiver, the circuit to 
back-bridge relay f is opened Whereupon this 
Irelay deenergizes. . At armature T2 and its work 
iing contact relay 0 opens the circuit of bat 
tery reversing relay 20 to cause its deemergiza 
tio) and at the resting contact of this armature 
short circuits the Winding of relay 50 to cause 
it to deemergize. Battery reversing relay f20, 
upon deenergizing, reverses battery connections 
to normal for supervisory purposes. Line relay 
469 deenergizes in response to the calling sub 
Scriber replacing his receiver and at armature 
$3; opens the circuit to slow to release relay 80. 
After an interval slow to release relay 180 de 
energizes. At armature 82 relay 80 opens the 
circuit of slow to release relay 90 and at arma 
ture 83 disconnects ground from test conductor 
8 to remove the busy ground from the calling 

line and to open the circuit to the cut-off relay 
to cause the deemergization of the latter relay. 

Cut-Off relay , upon deenergizing, opens the cir 
cuit to relay 6 at armature 78, at armatures 77 
and 8 reconnects the line relay 8 to ground and 
the line conductors of line 5 and at armature 
76 disconnects the calling test conductor 9 from 
the called test conductor 3. Relay 6 deenergizes 
after an interval and restores the line circuit to 
its normal condition. 

After an interval slow to release relay 90 de 
energizes and at armature 92 disconnects ground 
from conductor 24 to open the locking circuit of 
relay 33 to cause its deenergization and to open 
the locking circuit to busy relay 330 in case the 
same is energized. At armature f 93 relay 90 
disconnects ground from the connector lock con 
ductor 26 to cause the deenergization of the op 
erated connector unit relay and the operated 
connector group relay. At armature 94 relay 
'99 disconnects ground from the lock conductor 
E to cause the deenergization of relay 100, the 
deenergization of the operated code selecting re 
lay, the deemergization of the operated finder 
unit, relay and the operated finder group relay, 
and the deemergization of relays 300 and 344. 
Relay 3S, upon deemergizing at armature 34 
prepares the dial tone circuit, at armature 35 
prepares the circuit for relay 360 and at arma 
ture 36 prepares the permanent disconnect cir 
cuit. The operated connector unit relay 290 
and the operated connector group relay 220 re 
lease and disconnect the called line from the 
link as well as opening the circuit to cut-off re 
lay 20. The deenergization of relay 20 opens 
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the circuit of slow to release relay 202 which de 
energizes after an interval. At armature 207 
relay 20 again connects the line relay 200 to line 
conductor 232. 

Relay .00, upon deemergizing, at armatures 0 
and 0.6 disconnects the talking conductors, and 
at armature 93 prepares the start circuit for 
relay 69. The operated code Selecting relay C5 
deenergizes when ground is removed from lock 
conductor f4 to restore the code Selecting relays 
to normal. In case the digit S or a larger digit 
has been dialed for the ringing digit, then code 
Selecting relay C6 is likewise deenergized. When 
ground is removed from lock conductor 4. The 
operated finder unit relay 90 and the Operated 
finder group relay 0 deemergizes and discon 
nect the line and test conductors of the calling 
line from the link. Relay 300, upon deemergizing, 
at armature 394 disconnects ground from the test 
conductor of the called line and relay 344 de 
energizes to restore the link circuits to normal. 
All of the apparatus and relays are noW in their 
normal position and may be used on Subsequent 
calls. 

Reverting calls 
A description will now be given of the opera 

tions which take place when a subscriber calls 
another subscriber on his own line. Assuming 
now that subscriber S desires to make a reverting 
call and call another subscriber on his own line, 
and that in response to the removal of the re 
ceiver at substation S the first idle link is auto 
matically connected to line circuit #f 5 in the 
same manner as previously described. When 
subscriber S hears the dial tone such Subscriber 
will dial the directory number of the desired called 
subscriber. In this case, since the desired. Sub 
scriber is on the same line with subscriber S, 
the first two digits will be and 5, while the third 
digit or code ringing digit will be a different digit 
than subscriber S. In response to the first two 
digits i and 5, the relays in the link circuit op 
erate in the same manner as previously described 
to connect the calling line to its own line circuit. 
In response to the code ringing digit the proper 

code selecting relay is operated to select the code 
ringing conductor corresponding to the desired 
subscriber, and the operation of the first code 
selecting relay completes a circuit for energizing 
the two-step busy relay in its first step as fol 
lows: from ground by way of working contact 
and armature 83, armature 05, conductor 79, 
armatures 93 and 3, conductor 9, armature 76, 
resting contact and armature 86, conductor 3 
included in the three-conductor cable 4, arma 
tures 213 and 293, conductor f7, armature 33 
and resting contact, conductor 9, through the 
upper winding of marginal test relay 300, con 
ductor, f 38, through the operated lower arma 
tures of the code selecting relays, such as arma 
ture 53, conductor 25, resistance 325, armature 
322, and through the winding of two-step mar 
ginal busy relay 330 to battery. Marginal relay 
300 does not energize over this circuit while the 
two-step marginal busy relay 330 operates only 
its armature 334 in its first step. When relays 
3 0 and 320 deenergize after the impulsing pe 
riod, relay 320 at armature 322 completes the 
previously traced circuit from grounded con 
ductor 24 for energizing the two-step busy relay 
33 in its Second Step. At armature 33 busy 
relay 330, upon energizing, in its second step, 
coranects the busy tone to the calling line in the 
Same manner. a.S previously described. At arma 
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ture 333 relay 330 grounds conductor 23 to pre 
pare a circuit for maintaining slow to release 
relay 90 in operated position and at armature 
336 prepares a point in the circuit for the revert 
ing call relay 40. 
When Subscriber S hears the busy tone such 

Subscriber will replace his receiver, thereby open 
ing the circuit through the line relay 50 which 
thereupon deenergizes. However, since the called 
Subscriber is on the same line as the calling Sub 
Scriber the operation is somewhat different, and 
will be described in detail. Line relay 60, upon 
deenergizing, at armature f 6 and its working 
Contact Opens the circuit to slow to release relay 
80, and at its resting contact completes a cir 

cuit for maintaining the cut-off relay in line 
circuit fs in energized position as follows: from 
ground by way of armature 32, armature 6 
and resting contact, armature 9, conductor 8, 
arnature 302, armature 332 and Working contact, 2 
conductor 9, resting contact and armature 33, 
Conductor , armatures 293 and 23, conductor 
3 included in cable 4, armature 86 and resting 
Contact, and through the winding of relay 7 to 
battery. After an interval slow to release relay 
80 deenergizes. At armature 82 relay 80 opens 
the circuit of slow to release relay 99, at arma 
ture 83 and working contact disconnects ground 
from conductor 79, and at its resting contact con 
pletes the circuit for energizing reverting call 
relay 40 as follows: from the ground maintain 
ing the cut-off relay 7 energized over conductor 
3 as previously described, and thence by way of 
arinature 86 and resting contact, armature 76, 
conductor 9, armatures f3 and 93, conductor 79, 
armature 15, armature i 83 and resting con 
tact, Conductor 28, armature 335, conductor 27, 
and through the winding of reverting call relay 
40 to battery. At armatures 4f and 44 relay 
40 opens the circuit extending to the calling line 
and at armature 42 completes a circuit for main 
taining slow to release relay 90 in energized po 
Sition before the same can deemergize, as follows: 
from ground by way of armature 333, conductor 
23, armature fill, armature 42, and through 

the winding of relay f$0 to battery. At arma 
ture 43 relay 40 completes the circuit for op 
erating the connector test relay 300 as follows: 
from grounded lock conductor 4, armature 43, 
Conductor 37, and through the lower winding of 
relay 300 to battery. At armature 305 relay 300 
completes a locking circuit for itself from ground 
ed lock conductor 4, at armatures 30 f and 306 
again prepares the ringing circuit, at armature 
393 again connects relay 390 to the pick-up con 
ductor, and at armature 304 grounds test con 
ductor 3 by way of armatures 33, 293 and 23 
for holding the cut-off relay 7 energized and the 
line busy. 
From the foregoing it will be seen that in re 

Sponse to the calling subscriber replacing his re 
ceiver after receiving a busy signal on making a 
reverting call that the cut-off relay in his own 
line circuit is maintained in operated position, 
that the reverting call relay 40 in the link is op 
erated while the slow to release relay 90 is main 
tained in operated position, and that the con 
nector test relay 300 is operated to cause ringing 
current in accordance with the code selecting 
digit dialled to be transmitted out over his own 
line to operate the ringers of the substations 
thereon. When the pick-up conductor in the 
code ringing interrupter is grounded relay 390 is 
energized as previously described to connect the 
Selected code ring conductor to, the called line, 
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The bells on the called line are then rung in 
accordance With the code selected. 
. In response to either the calling subscriber or 
the called subscriber answering, the following 
circuit for energizing relay 70 is completed dur 
ing the silent period when relay 390 is in deen 
ergized position. This circuit may be traced as 
follows: from ground at armature 347, armature 
306, conductor 5, armatures 29 and 2 l, con 
ductor i included in cable 4, through the Sub 
station loop to conductor 2, and thence over 
cable 4 to armature 22, armature 292, conductor 
i 14, armature 30 , armature 392 and resting con 
tact, conductor 08, through the upper right 
hand winding of repeating coil RC and through 
the winding of relay í 70 to battery. At arma 
ture T2 and working contact of relay TO again 
completes the circuit for energizing ring cut 
off relay 344 to prevent the reapplication of ring 
ing current to the cailedi line, and at armature 
7 opens the circuit of slow to release relay 90. 

After an interval slow to release relay 90 de 
energizes and at armature 92 disconnects 
ground from conductor f24 to open the circuit 
of relays 33 and 330 to cause their deenergiza 
tion. At armature 93 relay 90 disconnects 
ground from the connector lock conductor 25 
to open the locking circuits of the operated con 
nector unit relay 290 and the operated connector 
group relay 20. At armature 94 relay 90 dis 
connects ground from the lock conductor 4 to 
open the circuits of relays 00, 344, and 3), the 
operated finder group relay 10, the operated find 
er unit relay 90, and the operated code selecting 
relay. Relay 33, upon deemergizing, prepares 
the permanent disconnect circuit and the cir 
cuit to relay 360. Busy relay 33, upon deener 
gizing, at armature 336 opens the circuit of re 
lay 40 to cause the latter relay to deenergize. 
Connector unit relay 290 and connector group 
relay 20 deemergize and disconnect the line and 
test conductors of the called line from the link, 
thereby opening the circuit to back-bridge relay 
70 and cut-off relay T. Finder unit relay 90 and 

finder group relay to deemergize and disconnect 
the line and test conductors of the line from the 
link. The operated code selecting relay deener 
gizes and restores the code selecting relay to 
normal position. Relay f OO, upon deemergizing, 
opens the talking conductors and prepares the 
start circuit for line relay 60. Cut-off relay 
344, upon deemergizing, again prepares the pick 
up circuit. Test relay 300, upon deenergizing, 
at armature 394 disconnects the ground which 
has been maintaining the called line busy dur 
ing this interval. Relays 40 and T0 deenergize 
to restore the link to its normal condition ready 
for use in other calls. 
When cut-off relay 7 deenergizes, said relay at 

amatures 78 and 77, completes the circuit for 
energizing line relay 8 over the subscriber's loop. 
Relay 8, upon energizing, at armature 86 grounds 
conductor 3 to maintain this line busy at the 
called end of the link, and at armature 88 Com 
pletes the locking circuit for slow to release re 
lay 6 by Way of armature 67, so that relay 6 
will maintain armature 66 operated to prevent 
the application of calling battery to test con 
ductor 9. Talking battery to the subscribers 
on this line is furnished through the windings of 
line relay 8. After conversation and in response 
to both Subscribers replacing their receivers the 
circuit through line relay 8 is opened with the 
result that relay 8 now deenergizes. At armature 
88 relay 8 opens the circuit of relay 6 which de 

1. 

energizes after an interval to restore the line 
circuit to its normal position and at armature 
86 removes the busying ground. 

Trink calls 
The local subscribers have access to One group 

of SWitch-through trunks. The group of trunks 
extends to a distant exchange and terminates in 
the 40-line group in the place of the last three 
lines in that group. In order for the link to auto 
matically test and hunt for an idle trunk in the 
group, such trunk lines are provided with two 
test conductors, and all but the last trunk in 
the group has these two test conductors strapped 
together as shown by jumpers 245 and 249 for 
trunks 43 and 44, respectively. In order for a, 
local subscriber to seize an idle trunk in the 
group, Such Subscriber will dial the digits 4 and 
3 to connect with the first trunk in the group, 
In case this trunk is busy, the second trunk, or 
trunk 44, is tested and should this trunk be busy 
then the third and last trunk is tested at which 
point the connection is completed if the trunk 
is idle and if this trunk should also be busy then 
the busy tone is transmitted to the calling sub 
Scriber. 
When a calling Subscriber initiates a trunk call 

the first idle link is connected to the calling line 
in the same manner as previously described, and 
in response to the calling subscriber dialling the 
digits 4 and 3, after receiving dial tone, the con 
nector unit relay 270 and the connector group re 
lay 240 are operated in the same manner as pre 
Viously described to connect the line and test 
Conductors of the link to the line and test con 
ductors of trunk line 43. - 

0 

20. 

30 

35 

The operation from this point on is slightly 
different from that previously described and when 
the Connector unit relay 270 is operated the foll 
lowing test circuit is completed to test for the 
busy condition of trunk 43. In case trunk 43 is 
busy, then ground will be connected to the test 
conductor of the trunkline and will extend by way 
of armature 243, the second upper armature of re 
lay 270, test conductor f7, armature 275 on the 
Operated connector unit relay 270, armature 246. 
on the operated connector group relay 240, switch 
through conductor 6, through the lower wind 
ing of marginal switch-through relay i 30, arma 
ture 8, conductor 25, resistance 325, armature 
322, and through the winding of two-step mar 
ginal busy relay 330. Switch-through relay 30 
does not energize in series with resistance 325 
and the windings of relay 330, but the two-step 
busy relay 330 operates over the above traced 
circuit to Operate only armature 334 to prepare 
the circuit for energizing the latter relay to its 
Second step. Shortly after the impulsing period 
following the Second digit relays 30 and 320 de 
energize and relay 320 at armature 322 completes 
the circuit from grounded conductor 24 for op 
erating busy relay 330 in its second step. At ar 
mature 335 busy relay 330 completes the circuit 
for energizing trunk hunting relay 340 as follows: 
from ground on the busy test conductor of the 
called trunk line, armature 243, and thence by 
Way of jumper 245 to armature 244, through the 
upper armature of relay 270, conductor 39, ar 
mature 32, armature 335, and through the wind 
ing of relay 340 to battery. At armature 34 
relay 340 disconnects the busy tone from the up 
per talking conductor, at armature 342 opens the 
locking circuit of two-step busy relay 330, as well 
as preparing a new test circuit for maintaining 
busy relay 330 in energized position in case the 
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7, by way of armatures, such as armatures 295, 

285, or 275, on the operated connector unit relay, 
armature 246, switch-through conductor í 6, ar 
mature 34 and through the upper winding of 
SWitch-through relay 30 to battery. 

Line relay 60 and later on relay f 80 deener 
gize. At armature 8 relay 80 opens the origi 
nal energizing circuit of Switch-through relay 130 
and at armature 82 opens the original energiz 
ing circuit of slow to release relay 99 which is 
nOW held energized from ground sent back over 
the test conductor of the trunk line. The Sub 
Scriber’s line is noW connected direct to the line 
Conductors of the trunk line and the Subscriber 
now dials the number of the desired main ex 
change SubScriber's line in case the trunk termi 
nates in an automatic exchange, or the operator 
completes the connection to the main exchange 
subscriber in the well-known manner in case the 
trunk terminates in a manual exchange. Talk 
ing battery to the local subscriber is furnished 
from the main exchange over the trunk line. 
The release of the local link circuit is con 

trolled from the main exchange, and in response 
to the main eXchange Subscriber replacing his 
receiver or the operator disconnecting, ground is 
is removed from the test conductor of the called 
trunk line to Cause the deemergization of relays 
30 and 90. Relay 30, upon deenergizing when 
ground is removed from the test conductor of the 
trunk line, at arnature 35 disconnects ground 
from conductor 79 to open the circuit of cut-off 
relay 7 to cause the latter relay to deemergize. 
Slow to release relay 90, after an interval de 
energizes and causes the deenergization of the 
operated finder unit and findergroup relays, the 
deenergization of the operated connector unit and 
connector group relays and the deenergization 
of relay 33, thereby restoring the link circuit to 
its normal condition for use in other calls. 
When an incoming trunk call is made on One of 

the trunk lines the line relay in the trunk line 
grounds the start conductor, similar tostart con 
ductor 5 or 5’ for this line group, to cause the op 
eration of the finder unit and group relays as 
previously described, to connect the calling end of 
the link to the trunk line. The main exchange 
subscriber after hearing the dial tone then dials 
the local subscriber's number and the connec 
tion is completed in the same manner as previ 
ously described. 

Permomeni limes 
Permanent lines are lines Which are shorted or 

55. grounded due to some fault and in some cases of 
trouble they cause the line relays, such as line 
relay 8, to operate and initiate a call the same as 
when a Subscriber initiates a call. In case of 
trouble of this nature the finder unit relay and 
the finder group relay operate as before to con 
nect the line to an idie link. - This link is held 
by the permanent line. When all the links be 
come busy ground is disconnected from the all 
link busy conductor ALB in Fig. 3 by the opera 
tion of all the relays 90 in all of the links. 
A predetermined time after ground is discon 
nected from the all link busy conductor ALB the 
permanent disconnect lead Perm. Disc. is ground 
ed. Since no dialling has taken place relay 33 
is not energized and When the permanent discon 
nect lead is grounded relay 40 is energized in 
the following circuit: from grounded perma 
nent disconnect lead. Perm. Disc. armature 36, 
conductor f27, and relay 40 to battery. At arma 
tures 4 and f44 relay 40 opens the talking con 
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ductors extending to the line with the result that 
line relay f60 now deemergizes. Shortly there 
after relay 80 deenergizes to open the circuit 
of relay 90 at armature 82, and at armature 83 
opens the circuit of the cut-off relay in the line 
circuit. After an interval slow to release relay 90 
deenergizes to accomplish the Same functions as 
previously described, and at armature 94 and 
its resting contact grounds the all link busy con 
ductor ALB to cause ground to be disconnected 
from the permanent disconnect conductor Perm. 
Disc. When ground is disconnected from the 
permanent disconnect conductor relay 40 de 
energizes and this link circuit is now available 
for use with other lines. When the cut-off relay, 
such as relay 7, deenergizes in response to the 
operation of relay 49, cut-off relay 7 reconnects 
the line relay, such as 8, across the line con 
ductors to cause the line relay to again energize. 
Since relay 6 is a Slow to release relay the 
energization of relay 8 at armature 88 completes 
the locking circuit for relay 6 by Way of arma 
ture 67 before the relay 6 can de-energize. At 
armature 86 line relay 8 maintains this line busy 
to prevent connection thereto, while the operation 
of relay 6 maintains the start circuit 5 open. Re 
lays 8 and are maintained until the trouble is 
cleared. - 
The invention having been described, what is 

considered to be new is pointed out in the ap 
pended claims. 
What is claimed is: 
1. In a telephone System, groups of lines, a plu 

rality of links for interconnecting Said lines, a 
first and a second relay group in each of Said 
links, means responsive to a line in One of said 
groups initiating a call for marking Such group 
as calling and for Seizing an idle One of Said 
links, means responsive thereto for operating 
the relay corresponding to the calling group in 
the first relay link group, means operated by said 
relay for marking the calling line in the Second 
relay link group, and means for thereafter Se 
quentially operating the relays in the second 
link group to test for and find the marked call 
ing line. 2. In a telephone System, a group of lines, each 
line having a test conductor, a link for intercon 
necting said lines, a relay in Said link correspond 
ing to said group of lines, a group of relays in 
said link, means responsive to a line in Said group 
initiating a call for marking its individual test 
conductor with calling potential and for operat 
ing saidi link relay tO connect all the test con 
ductors of said group of lines to Said group of 
relays, means for thereafter Sequentially operat 
ing the relays in said group in search of the test 
conductor having calling potential thereon, and 
means operated when the calling potential is 
found for stopping further Sequential operation 
of said relayS. 

3. In a telephone System, groups of lines, a 
group of relays common to said lines, means 
responsive to the initiation of a call on a line 
in one of said groups for marking that group with 
calling potential in the relay group, means oper 
ated responsive thereto for sequentially operating 
said relays in Search of Said calling potential, and 
means operated. When Said Calling potential is 
found for stopping further sequential operation 
of Said relayS. - 

4. In a telephone System, a group of lines com 
prising both subscribers' lines and trunk lines, 
a link for interconnecting said lines, a group of 
relaysin said link, each Qif said relays correspond 
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ing to a line in Said group, testing means in said 
link, and means responsive to a calling Subscriber 
dialling the number designating a trunk call in 
this group of lines for sequentially operating the 
relays corresponding to the trunk lines in this 
group of lines to successively connect the trunk 
lines to Said testing means until an idle trunk 
line in the group is found. 

5. In a telephone system, a group of lines com 
prising both subscribers' lines and trunk lines, a 
link for interconnecting said lines, a group of 
relays in said link, each of said relays correspond 
ing to a line in said group, testing means in said 
link, a circuit controlled by each of said relays 
when operated for connecting the line corre 
Sponding to such operated relay to said testing 
neanS, neans for Operating Said relayS to con 
nect the SubScribers' lines in said group over said 
circuits to said testing means in response to a 
calling Subscriber dialling the numbers designat 
ing the calls to subscribers’ lines in said group, 
and means for sequentially operating the relays 
Corresponding to Said trunk lines to successively 
connect the trunklines of said group to said test 
ing means until an idle trunk line is found in 
Case the calling Subscriber dials the number 
designating a trunk call in this group. 

6. In a telephone system, groups of lines, one 
of Said groups comprising both subscribers' lines 
and trunk lines and some of said groups compris 
ing Only Subscribers’ lines, a link for intercon 
necting said lines, a group of relays in said link, 
each Said relay corresponding to a line in each 
of Said groups of lines, testing means in said link, 
means responsive to a calling Subscriber dialling 
the group digit of a called subscriber's number 
for connecting the group of lines corresponding 
to Said digit to said relay group, means responsive 
to the calling Subscriber dialling the units digit 
for operating the relay in said group correspond 
ing to the called line in this group, circuits com 
pleted by the operation of each relay of said 
group for connecting only the line of the con 
nected group corresponding to such operated re 
lay to Said testing means, and means responsive 
to a calling Subscriber dialling the number desig 
nating a trunk call in said one group of lines for 
connecting Such group of lines to said relay group 
and for Sequentially operating the relays in said 
group Corresponding to Successive trunklines in 
this group to successively connect such trunk 
lines to Said testing means until an idle one of 
Said trunk lines in the group is found. 

7. In a telephone system, a calling line, a called 
party line, means responsive to a subscriber on 
the calling line initiating a call and dialling a 
plurality of digits of a called subscriber's number 
On said called line for extending a connection to 
the called line, code selecting relays operated 
responsive to the calling SubScriber dialling the 
last digit of the called subscriber's number for 
Signalling the called subscriber on the called line 
in case the called line is idle, a testing circuit 
Over which the called line is tested for its busy. 
or idle condition, and contacts operated on the 
first code selecting relay in response to the first 
impulse of the last digit for completing said 
testing circuit. 

8. In an impulse repeating arrangement, a line 
relay and a line over which it is energized, a pulse 
relay, a third relay controlled by said pulse relay, 
a circuit for said pulse relay jointly controlled 
by said line relay and said third relay, and means. 
including said, pulse relay for energizing said. 
third relay in response to each alternate energi 
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zation of said line relay and for deemergizing said 
third relay in response to the other alternate 
energizations of said line relay when a 
series of impulses is transmitted to said line relay 
Over Said line. 

9. In a telephone system, subscribers' lines and 
trunk lines, an all relay finder-connector link, 
relays in Said link, means responsive to calls for 
operating said relays to complete local connections 
between Subscribers' lines and trunk connections 
between trunklines and subscribers' lines, a source 
of talking battery in Said link, a Source of talking 
battery in each trunk line, means for feeding 
talking battery from said link to the calling and 
called Subscribers' lines, in local connections, and 
means for disconnecting said link source and for 
feeding talking battery from the trunkline source 
to a subscriber connected in a trunk connection. 

10. In a telephone system, groups of lines, a 
plurality of links for interconnecting said lines, 
a group of relays in each link, each relay in each 
group corresponding to a group of lines and corre 
Sponding relays in different relay groups corre 
sponding to the same group of lines, contacts on 
each of said relays, and means responsive to the 
initiation of a call on one of said, lines for con 
necting calling potential to the contacts of the 
relay in each, link corresponding to the group 
the calling line is in to mark only the calling group 
in each link. 

ll. In a telephone System, groups of lines, a 
plurality of links for interconnecting said lines, 
a group of relays in each link, each relay in each 
group corresponding to a group of lines, contacts 
On each of said relays, means responsive to the 
initiation of a call on one of said lines for con 
necting calling potential to the contacts of the 
relay in each link corresponding to the group the 
calling line is in to mark, the calling group, in 
each link, a group test relay in each link, means 
also responsive to the initiation of said call for 
Seizing an idle. One of Said links and for sequen 
tially operating the group relays in the seized link 
to find. Said calling, potential, and connect such 
calling potential through the operated contacts 
of the corresponding group relay to the group 
test relay in said link, and a circuit completed 
responsive thereto for energizing said group test 
relay to prevent further sequential operation of 
Said group relayS. 

12. In a telephone system, groups of lines, a 
plurality of links for interconnecting said lines, a 
first and a Second group of relays in each link, 
each relay in each first group corresponding to a 
group of lines and corresponding relays in differ 
ent first groups corresponding to the same group 
of lines, each relay in each second-group corre 
Sponding to a line in each of said group of lines 
and corresponding relays in different second 
groups corresponding to the same line, means 
responsive to the initiation of a call: on one of 
Said lines for Seizing an idle one of said links, for; 
then Sequentially operating the relays in the first 
group of Said link to test for and find the group. 
the calling line is in, and for thereafter sequen 
tially operating the relays in the second group of 
Said link to test for and find the calling line in the calling group. 

13. In a telephone System, groups of lines, a 
plurality of links common to said lines, a first and 
a Second group of relays in each link, there being 
a first group relay in each link for each group of 
lines and each such relay having contacts for con 
necting all the lines of its corresponding group to 
the associated second group relays in the same. 
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link, there being as many second group relays in 
each link as there are lines in any one group and 
each such relay having contacts for connecting a 
given line in any group dependent upon which 
one of the associated first group relays is oper 
ated, means responsive to the initiation of a call 
on one of said lines for connecting group calling 
potential to the group relays in each dink and for 

- marking the calling line with line calling poten 
tial, means also responsive to the initiatio of a 
call for seizing an idle one of Said links, means 
responsive to said seizure for sequentially operat 
ing the first group relays in the seized link to find 
the group calling potential, means responsive to 
said first group relays finding Said group calling 
potential for stopping further Sequential opera 
tion of said first group relays and for connecting 
Said line calling potential to the Second group 
relays in said link, and means responsive thereto 
for sequentially operating the Second group relays 
in the Seized link until said line calling potential 
is found to operatively connect the calling line to 
said link. 

14. In an impulsing System, an impulsing re 
lay, an impulse repeating relay, means for de 
energizing said impulsing relay a plurality of 
times to transmit impulses, means for energizing 
said repeating relay in response to each Odd in 
pulse transmitted by said impulsing relay and for 
deenergizing said repeating relay in response to 
each even impulse transmitted by Said impulsing 
relay, Selecting means, an odd and an even pulse 
conductor extending to said selecting means, and 
contacts on Said repeating relay for grounding 
the odd pulse conductor on each energization of 
said repeating relay and for grounding the even 
pulse conductor on each deenergization of said 
repeating relay to operate said selecting means 
to make a selection. 

15. In an impulsing System, an impulse re 
peating relay, an odd and an even pulse con 
ductOr, means for energizing and deenergizing 
said impulse repeating relay a plurality of times, 
a group of selecting relays, means for energizing 
the first selecting relay in response to the first 
energization of said impulse repeating relay, 
means for energizing the second selecting relay 
Over Said even pulse conductor in response to 
the first deemergization of said impulse repeat 
ing relay, means for energizing the third Select 
ing relay over said odd pulse conductor in re 
sponse to the Second energization of said impulse 
repeating relay, means for energizing the re 
maining selecting relays Over said even and odd 
pulse conductors in the manner set forth in re 
sponse to Subsequent deenergizations and en 
ergizations of said impulse repeating relay, and 
a locking circuit for each selecting relay except the 
last controlled by the succeeding selecting relay, 

16. In an impulsing System, an impulse re 
peating relay, an odd and an even pulse con 
ductor, means for energizing and deenergizing 
said impulse repeating relay a plurality of times, 
a group of Selecting relays, means for energiz 
ing the first selecting relay in response to the 
first energization of said impulse repeating relay, 
means for energizing the second selecting relay 
Over said even pulse conductor in response to the 
first deenergization of said impulse repeating re 
lays, means for energizing the third selecting 
relay over said odd pulse conductor in response 
to the Second energization of said impulse re 
peating relay, means for energizing the remain 
ing selecting relays over said even and odd pulse 
conductors in the manner set forth in response 
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to subsequent deenergizations and energizations 
of said impulse repeating relay, a locking circuit 
for each Selecting relay for maintaining the 
same energized, means controlled by each Suc 
ceeding Selecting relay upon energizing for open 
ing the locking circuit of the preceeding select 
ing relay to cause its deemergization, and means 
for preventing the reenergization of any pre 
ceding Selecting relays in response to the en 
ergizations and deenergizations of said impulse 
repeating relay. 

17. In a selecting System, an impulse repeat 
ing relay, an odd pulse conductor and an even 
pulse conductor, means for energizing and de 
energizing Said repeating relay a plurality of 
times, a lock conductor, a group of selecting re 
lays, means for connecting said lock conductor 
to the first selecting relay for energizing the 
Same in response to the first energization of said 
repeating relay, means controlled by said first 
Selecting relay for completing a locking circuit 
for itself including said lock conductor and for 
Connecting the Second selecting relay to said 
even pulse conductor, said second selecting relay 
energized over said even pulse conductor in re 
Sponse to the first deenergization of said repeat 
ing relay, means controlled by said second select 
ing relay for completing a locking circuit for 
itself including said lock conductor, for opening 
the locking circuit of the first selecting relay to 
cause its deemergization, and for connecting the 
third selecting relay to said odd pulse conductor, 
Said third Selecting relay energized over said odd 
pulse Conductor in response to the second en 
ergization of Said repeating relay, means con 
trolled by said third selecting relay for complet 
ing a locking circuit for itself including said lock 
conductor, for opening the locking circuit of the 
Second Selecting relay to cause its deenergization, 
and for connecting the fourth selecting relay to 
Said even conductor, and the remaining selecting 
relays energizing over connections to the even 
and odd pulse conductors prepared by the pre 
ceding relay, locking over the lock conductor, 
and deemergizing when the succeeding relay is 
energized in the manner set forth in response to 
Subsequent deemergizations and energizations of 
Said repeating relay to make a selection. 

18. In a telephone system, a link circuit, a 
group of trunk lines accessible to said link cir 
cuit, a first and a second test conductor for each 
trunk line, connecting means permanently con 
necting the first test conductor with the second 
test Conductor on each trunk line except the 
last in said group, means for energizing the re 
lay corresponding to the first trunk line in the 
group to connect Such trunk line to said link 
circuit, a circuit including the first and second 
test conductors and the associated connecting 
means of the first trunk line for energizing the 
relay corresponding to the second trunk line 
in case the first trunk line is busy to connect the 
Second trunk line to said link circuit, and means 
controlled by the energization of the second 
trunk relay for deemergizing said first trunk re 
lay to disconnect the first trunk line from said 
link circuit. 

19. In a telephone System, a group of lines com 
prising both subscribers' lines and trunk lines, 
a link for interconnecting said lines, a group of 
relays in Said link circuit, each of said relays 
Corresponding to a line in said group, testing 
means in said link, means responsive to a call 
ing Subscriber dialling the group digit of a called 
Subscriber's line in Said group for connecting said 
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group of lines to said relay group, means respon 
Sive to said subscriber dialling the unit digit for 
Operating the relay corresponding to the called 
line, circuits completed by the operation of each 
said relay for connecting only the line corre 
Sponding to Such operated relay to said testing 
means, and means responsive to the calling Sub 
Scriber dialling the number designating a trunk 
call in this group of lines for operating said first 
means to connect this group of lines to said relay 
group for Operating Said Second means to con 
nect the first trunk in the group, and for there 
after sequentially operating the remaining re 
layS in Said group COrrespOnding to the Succes 
sive trunk lines to successively connect such 
trunk lines to said testing means until an idle 
one of said trunk lines is found. 

20. In a telephone system, a group of lines com 
prising subscribers' lines and trunk lines, each 
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line having a test conductor, a link for intercon 
necting said lines, a relay in Said link corre 
Sponding to said group of lines, a group of relayS 
in said link, each of said group relays correspond 
ing to a line in Said group, means responsive to 
a calling Subscriber dialling the number desig 
nating a trunk call in this group of lines for 
Operating said relay to connect the test conduc 
tors of all said lines to said group of relays, test 
ing means in said link, and means also respon 
Sive to the calling Subscriber dialling the num 
ber designating a trunk call for sequentially op 
erating the relays in Said relay group correspond 
ing to the trunk lines in this group of lines to 
Successively connect the test conductors of Suc 
cessive trunk lines to said testing means until an 
idle trunk line in the group is found. 

HARRY G. EVERS. 
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