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O.S.E. 

FEER HONE-ECHANGE SYSTE. 

Applieation filed. Receiber 28, 1930. 

To (all thorn, it may concern: 
Be it known that I, SAA: UE, B. WIL1A1: 3, 

Jr., a citizen of the Jinited States, residing 
Rings, State 

Systeins, of which the following is 
a fuli, clear, concise, and exact description. 
This invention relates to telephone ex 

chainge systeins and : ore particularly to 
such systems in which connections between 
lines are established under the control of 
subscribers. 
One of the objects of the invention is to 

provide an improved automatic telephone 
system of the Felay type. 
Another object of the invention is to pro 

vide a system of this nature which will ac 
commodate lines of various charactet's, Such 
as individual lines, party lines, and rul'ai 
lines. 

Still another object of the invention is to 
provide in a full relay automatic telephone 
system, involving lines of different chaiac 
ters, a two-way trunk circuit, with means 
whereby connections may be established be 
t\veen subscribers of the system and an op 
erator at a distant exchange. 
To carry out the various objects, the in 

vention contemplates dividing the lines ter 
nainating at an exchange into groups, lines 
of various chai'acters, such as individual 
lines, party lines, and rural lines being 
grouped indiscriminately, that is any one 
group i)ay contain individual lines Only, 
rural lines only, or party lines Only, or any 
number of either two or all three of the lines 
of different character. For interconnecting 
lines of the system relay line findel's, link 
circuits, and relay connectors are employed. 
A subscriber in initiating a call causes a 
group, subgroup and units controlling relay 
to be actuated which causes one of the line 
finders to connect with the calling line and 
thereafter extend the calling line to the link 
circuit associated there with. ASSOciated 
with the link circuit is a variably operable 
inpulse receiving device which responds to 
impulses received from the calling station 
and a variably operable impulse 'ecordi: 
device which records the nil; in her of in: 
trains initted. ly, in the pres Af. -- 3. Oie sectica: 
ent disclosure relays are empioyed in the 

Serial No. 433,665, 

impulse receiving and in the impulse re 
cording device. 
Another feature of the invention consists 

in providing a link circuit, with switching 
techanism for connecting One of a plurality 
of sources of ringing current thereto, the 
switching mechanism being controlled in 
various manners by the calling subscriber 
and the conditioning of the switching mech 
anish and the character of the ringing cur 
rent being automatically determined by the 
character of the called line. 
Another feature of the invention consists 

in the provision of a link circuit common to 
a plurality of lines of different character for 
extending a call from a relay line finder to 
a relay connector. 
Another feature of the invention consists 

in providing a link circuit for interconnect 
ing lines in an automatic telephone system, 
with 'evertive ringing apparatus within the 
link circuit itself, no special switches being 
aecessary for handling revertive calls. 
Another feature of the invention consists 

of the provision of means in a system of this 
nature whereby a link circuit adapts itself 
automatically for operation as a full metallic 
or simplex circuit, depending upon the char 
acter of the calling line. 
Other features including other circuit de 

tails will be more apparent as the descrip 
tion progresses. 
The drawings when placed in the manner 

indicated in Fig. 11 diagrammatically illus 
trate means for carrying out the invention. 
Figs. 1 to 4 inclusive and Figs. 6, 7 and 9 
of the drawings when arranged as shown in 
Fig. 11 illustrate means for interconnecting 
lines terminating in the exchange and when 
arranged as shown in Fig. 11 except. With a 
duplicate of Fig. 7 below Fig. 5, illustrate 
in eans for connecting lines of the exchange 
to an operator's position at a distant ex 
change or vice versa. Fig. 1 includes the 
circuit arrangement and apparatus for an 
individual line, a party line, and a rural 
line subscribe's station. Fig. 2 includes a 
trunk connector circuit. Fig. 3 includes a 
subscriber's line finder and a subscriber's 
connector circuit. Fig. 4 inciudes line relay 
equipment for the subscriber's station shown 
in Fig. 1, group, subgroup, and units con 
trolling relays and an allotter circuit. Fig. 
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5 includes a trunk link circuit. Fig. 6 in 
cludes a portion of a subscriber's link cir 
cuit. Fig. 7 includes a set of a counting re 
lays and ringing equipment for rural and 
party lines. Fig. 8 includes a trunk, cir 
cuit extending from the relay automatic ex 
change to an operator's position at a distant 
exchange and a portion of an operator's cord 
circuit. Fig. 9 includes a portion of a sub 
scriber's link circuit. Fig. 10 shows a num 
ber and lettering arrangement for an im 
pulse sender or a dial which is contemplated 
for use in this system. . . . . 
The system herein disclosed contemplates 

an exchange having a capacity of 200 lines 
although it is to be understood that the in 
vention is not limited to a system of this 
capacity. The subscribers’ lines in an ex 
change having a capacity of 200 lines may 
be divided into groups of twenty lines each, 
each group being divided into two sub 
groups of ten lines each. The invention is 
equally well adaptable for various other ca 
pacities, for example an exchange of one 
hundred lines may be divided into four 
groups of twenty five lines each, each group 
being divided into five sub-groups of five 
lines each or again, an exchange of three 
hundred and thirty six lines may be divided 
into twenty one groups of sixteen lines each, 
each group being divided into four sub 
groups of four lines each, etc. Lines of dif 
ferent character, such as individual lines, 
party lines, and rural lines may be arranged 
separately, in groups, or combined together 
in any manner desired in groups. As 
shown in Fig. 4 of the drawings each line 
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has four conductors and the connections for 
each class of lines at the exchange is iden 
tical with the exception of connections of 
the fourth conductor. For individual lines 
the fourth conductor will be open at the 
exchange, for party lines the fourth conduc 
tor will have a resistance therein, and for 
rural lines the fourth conductor will be con 
nected directly to ground. It is thus seen 
that a slight change in this fourth conduc 
tor at the exchange is all that is necessary to 
change subscriber's line from one class of 
service to another. 
As herein disclosed each party line may 

have four stations thereon although it will 
be readily apparent to those skilled in the 
art that the system is adaptable for a greater 
number than this. Each rural line may 
have as many stations on the line as is de 
sired. Although in the present disclosure 
means for ringing three of such stations 
only has been shown, it will be apparent 
that the system is readily adaptable for 
more than this number. It is thus seen that 
the system herein disclosed provides for 200 
lines and a capacitv for as many stations as 
use is made of the lines. For interconnect 
ing lines, relay line finders, relay link cir 
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cuits, and relay connectors are employed, 
such apparatus being common to the differ 
ent classes of lines. 
In general the system functions as fol 

lows in the case of establishing a connection 
between two lines of the relay system. In 
response to the initiation of a call from a 
line, a group, a subgroup, and a units con 
trolling relay are actuated which cause the 
actuation of a group, subgroup, and units 
relay in a preselected line finder, which in 
turn extends the calling line to a link cir 
cuit. For each link circuit there is pro 
vided a set of counting relays and impulse 
recording means which receives the impulses 
transmitted by the calling line and records 
them so that a group, a subgroup, and a 
units relay of the connector circuit corre 
sponding to the number of the desired line 
are operated and connection is made with 
the desired line. 

Associated with each link circuit are a 
plurality of sources of code ringing for ring 
ing rural lines, a plurality of sources of dif 
ferent frequencies for ringing party lines, 
and means for ringing individual lines, to 
gether with switching mechanism compris 
ing various relays which operate to connect 
ringing current to the lines. The relays 
which connect the ringing current to the 
lines are controlled in various manners by 
the calling subscriber, and the conditioning 
of the link circuit for the application of 
he ringing current to the line is determined 
by the character of the called line. For ex 
ample, if an individual line is called alter 
nating current is automatically applied to 
the individual line; if a party line is called, 
ringing current of a frequency correspond 
ing to the line of the called station is ap 
plied to the line in response to the dialing of 
a letter corresponding to the particular 
party desired. It is to be noted, however, 
that the relay connector is associated with 
the called line before the ringing current is 
applied, and that no switch is actuated in 
response to the transmission of the number 
of impulses corresponding to the letter of 
the desired station but simply a relay or a 
set of relays actuated to connect the proper 
frequency with the called line. 
A two-way trunk circuit is also provided 

by means of which calls may be made to or 
from any station of the exchange to a dis 
tant exchange. On outgoing calls from a 
station to a distant exchange the calling sub 
scriber's line relay is actuated, which causes 
the operation of a particular group, sub 
group, and units relay, which in operating 
cause the operation of relays in a relay line 
finder and the connection of the calling line 
with the link circuit. The calling sub 
scriber then dials, causing ten impulses to 
be sent, in response to which the counting 
relays and impulse recording means cause 
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the relay connector to be actuated, where 
upon a group, a subgroup, and a units re 
lay therein, actuate to connect with the call 
ing line. The line finder relays are there 
upon disconnected from the calling line and 
the calling line is extended to the trunk cir 
cuit. Ringing current is then automati 
cally applied to the trunk, circuit extending 
to this exchange which causes the actuation 
of a signal at the distant exchange. The 
trunk circuit is automatically adapted for 
simplex or full metallic operation depend 
ing upon the character of the line at the ex 
change to or from which the call is extended. 
On an incoming call from the distant ex 

change the operator at said distant exchange 
inserts the calling plug of one of her cord 
circuits into the jack of the trunk circuit and 
then proceeds to actuate her dial a number 
of times corresponding to the number de 
sired at the relay automatic exchange. In 
response to the impulses transmitted over 
the trunk line, the set of counting relays and 
the impulse recording device shown in Figs. 
5 and 7 of the drawings will be actuated to 
cause the operation of a set of trunk con 
necting relays, such as shown in Fig. 2, to 
extend the trunk to the line of the desired 
subscriber. If the station of an individual 
line is desired, alternating current will be 
automatically applied to the line of the de 

If a rural or a party line 
subscriber is desired the operator will ac 
tuate her impulse sender to send a set of im 
pulses corresponding to the letter of the de 
sired subscriber, whereupon either code ring 
ing current or frequency ringing current will 
be applied to the line of the desired sub 
scriber in a manner similar to that for a sub 
scriber to subscriber connection. The trunk 
circuit is conditioned for the application of 
the proper source of ringing current thereto 
for signalling the called subscriber by an 
electromagnetic means which does or does 
not operate depending on the character of 
the called line. 

Call from a party line station to a station, 
on, the same line. - 

Let it be assumed that station I of a 
party line 312 desires a connection with the 
station M on the same line. Upon the re 
moval of the receiver 156 from the switch 
hook 158, line relay 442 individual to the 
calling line, is energized over a path ex 
tending from grounded battery, upper wind 
ing of relay 442, back contact and outer 
armature of cut-off relay 470, primary 
winding of induction coil 155, contacts 159, 
receiver switchhook 158, transmitter 154, 
contacts 151 of sender S1, inner armattir 
and back contact of relay 470 and lower 
winding of relay 442 to ground. Sub 
group relay 431, units relay U2 and relay 
AD thereupon energize over a path extend 

B 

ing from ground, left-hand armature and 
back contact of relay 460, winding of relay 
431, arylature and front contact of relay 442, 
winding of relay 2 and winding of relay 
AD to grounded battery. Group relay 464 
is thereupon energized over a path extend 
ing from ground, left-hand arimatul'e and 
back contact of relay 41 (), lowel ; 'inature 
and back contact of Irelay 405, right-hand 
armature and back contact of relay 432, 
right-hand armature and front contact of 
relay 431 and right-hand winding of relay 
464 to grounded battery. Relay 464 then 
completes a locking circuit for itself and an 
energizing circuit for relay 405 over a path 
extending from grounded battery, left-hand 
winding, front contact and inner left-hand 
armature of relay 464, winding of relay 
405 and back contact and left-hand arma 
ture of relay 410 to ground. Relay 405 
thereupon operates and completes a circuit, 
for slow-to-release relay 406 over a path 
extending from ground, upper arnature 
and front contact of relay 405, left-hand 
arhature and back contact of relay 40 and 
winding of relay 406 to grounded battery. 
Relay 406 in operating completes a circuit, 
for operating relay 407 over a path extend 
ing from grounded battery, winding of re 
lay 407, front contact and armature of re 
lay 406 and front contact and upper arma 
ture of relay 405 to ground. Relay 407, in 
attracting its left-hand arnature, opens the 
energizing circuit for slow-to-release relay 
406 whereupon said relay 406 releases. As 
Soon as relay 406 Fetracts its armature a cir 
suit is completed for slow-to-release start 
ing relay 408 over a path extending from 
ground, upper armature and front contact, 
of relay 405, armature and back contact of 
relay 406, front contact and right-hand 
armature of relay 407 and winding of relay 
408 to grounded battery. The purpose of 
slow-to-release relay 406 and relay 407 is to 
delay the operation of the starting relay 408 
in the event that two calls come in at the 
same time, thereby providing a time interval 
during which the group and sub-group re 
lays, of those group circuits, which have not 
obtained connections with the starting cir 
cuit, can fully release and thus insure that 
their contacts will be opened, and that but 
one grou) circuit is connected to the start 
ing circuit at that time. 
When the starting relay 408 operates, 

ground is extended through the armature 
and front contact of relay 408, right-hand 
almature and back contact of relay 410, 
brush 415 and contact 416 of switch FS, con 
ductor F1, left-hand armature and back con 
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tact of relay 303 and winding of allotter re 
lay 310 to grounded battery. 

Switch FS is of that type in which no nor 
mal position is provided. Hence its brush 
'ests on the contact to which it was last O 



10 

r 

moved. In the present case it is shown as 
resting on its second contact leading to line 
finder F1 which is the second line finder of 
the Series, the first one being that indicated 
in connection with the relay 409 correspond 
ing to relay 310 of LF1. 

Relay 310 operates after being energized 
in the above described circuit, and locks up 
in the following circuits; from grounded 
battery, winding of Irelay 310, front contact 
and innermost right-hand armature of relay 
310 winding of relay 410, front contact and 
armature of relay 408 to ground. Relay 410 
does not operate at this time as it is short 
circuited by the original energizing ground 
connection for relay 310. Allotter relay 310 
in operating indicates that line finder LF1 
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has been allotted and the circuits of the 
group, Sub-group and units relays of this 
line finder are closed to the starting circuit. 
Group relay 362 of the line finder LF1 
is operated over a path extending from 
grounded battery, winding of relay 362, con 
tacts 363 of relay 310, and right-hand arma 
ture and front contact of group relay 464 
to ground. Sub-group relay 300 of the line 
finder LF1 is operated over a path extend 
ing from grounded battery, winding of re 
lay 300, contacts 321 of relay 310, front con 
tact and left-hand armature of Sub-group 
relay 431 to ground. Units relay 302 of the 
line finder LF1 is operated over a path ex 
tending from grounded battery, winding of 
relay 302, contacts 365 of relay 310, and 
front contact and armature of relay U2 to 
ground. Group relay 362, sub-group relay 
300 and units relay 302 are thereupon locked 
up in parallel to ground at the contacts 350 
of relay 310. 
The line of the calling station is thereby 

extended through to the link circuit. Relay 
901 of the link circuit is then operated over 
a path extending from grounded battery, 
winding of relay 901, back contact and 
lower armattire of relay 904, lower right 
hand winding of repeating coil 910, back 
contact and inner right-hand armature of 
relay 911, conductor C2, contacts 371 of re 
lay 302, contacts 372 of relay 300, contacts 
376 of relay 362, contacts 151 of impulse 
sender S1, transmitter 154, Switchhook 158, 
contacts 159, primary winding of induction 
coil 155, contacts 377 of relay 362, contacts 
378 of relay 300, contacts 370 of relay 302, 
conductor C1, outer light-hand armature 
and back contact of relay 911, upper right 
hand winding of repeating coil 910, upper 
inner armature and back contact of relay 
904 to ground. 
The line of the calling party has a re 

sistance 492 connected in the fourth con 
ductor and relay 903 of the link circuit is 
therefore not operated, since the resistance 
is of such a value as to prevent, the opera 
tion of this relay when the calling line is 

1487,996 

extended through to the link circuit. Relay 
902, however, not being marginal as is relay 
903 does operate, being energized in a cir 
cuit extending from ground resistance 492 
innermost left-hand al'mature and front 
contact of relay 362, next to the lowermost 
a! initure and contact of relay 300, inner 
I}}{}st left-hand almature and front contact 
of Irelay 302, conductor L; winding of relay 
903, winding of relay 902 to battery and 
gi'Ouind. The operation of relay 902 re 
moves a ground connection from the lower 
winding of relay 620 whereby the first set 
of impulses is effective to energize the STA 
relay as will hereinafter appear. Impulse 
relay 901 in operating completes a circuit 
for slow-to-release relay 906 over a path 
extending from ground, armature and front 
contact of relay 901 and winding of relay 
906 to grounded battery. Slow-to-release 
relay 906 thereupon operates and completes 
a circuit for the energization of the cut-off 
relay 470 of the calling line and relay 303 
of the line finder LF1 over a path extend 
ing from ground, winding of cut-off relay 
470, contacts 374 of group relay 362, con 
tacts 383 of sub-group relay 300, contacts 
38i of units relay 302, conductor S, left 
hand airmature and front contact of slow-to 
release relay 906, conductor AS, and wind 
ing of relay 303 to grounded battery. Cut 
off relay 470 in attracting its armatures dis 
connects the line relay 442 from the calling 
line thereby releasing the line relay 442, 
Sub-group relay 431, units relay U2 and re 
lay AiD. Relay 303 in attracting its left 
hand armature opens the starting circuit 
to the allotter relay 310. 
Opening of the starting circuit at the left 

hand armature and back contact of relay 
303 removes the short-circuit from relay 410 
whereupon relay 410 operates, and relay 310 
is held energized in series with the winding 
of relay 410. As soon as relay 303 oper 
ates, the starting wire although open at the 
back contact of relay 410 is extended to the 
next allotter relay (not shown) thereby pre 
venting two finders from making connec 
tion with the calling line and insuring that 
another finder circuit is ready for selection. 
AS SOOn as relay 410 operates it opens the 
holding circuit for relays 405 and 464. Re 
lay 405 in retracting its upper armature 
opens the circuit for relay 407 causing the 
release of said relay 407 whereupon the cir 
cuit, for slow-to-release relay 408 is opened. 
Relay 408 being of the slow-to-release type 
does not retract its armature until a short 
interval after its energizing circuit is inter 
rupted thereby giving sufficient time for the 
release of all relays of the group and start 
ing circuits, and at the same time holding 
the allotter relay of the finder circuit busy. 
When relay 410 operates, a circuit is closed 
for the operation of the stepping magnet 
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412 over a path extending from ground, left 
hand armature and front contact of relay 
410, back contact, armature and winding of 
magnet 412, l'esistance 461 to grounded bat 
tery. Relay 41i is energized in parallel 
with stepping magnet 412 and in attracting 
its right hand armature places ground on 
the winding of stepping magnet 412 to in 
sure a complete step of the brush 415 con 
troiled by the magnet. 
The action of the tie-interval relays 

should be noted at this point. When the 
line relay first is energized, it causes the 
energization of i'elays 431, 464, U2 and AD. 
Thereupon a circuit is closed from ground, 
the armature and front contact of 'elay 
AD, lowermost al'mature and back contact 
of relay 468, winding of relay 413 to bat 
tery and ground. Relay 413 closes a cir 
cuit through its armature and front coin 
tact for the energization of relay 414, which 
in turn closes a similar circuit through its 
armature and front contact for the enei'gi 
zation of relay 468. Relay 468 locks up 
through its innermost lower armature and 
front contact to the ground at the back con 
tact and left-hand armature of relay 411. 
The movement of the armatures of relay 
468 opens the energizing circuit of relay 
413. In a short interval, relay 413 becomes 
deemergized, whereupon the energizing cir 
cuit for relay 414 is opened and after an 
other short interval relay 414 deemergizes, 
In the mean time, however, and under normal 
operating conditions, relay AD will have 
become deemergized since immediately upon 
the energization of relays 431, 464 and U2, 
the calling line is connected to the link cir 
cuit and i'elay 906 is energized causing, as 
hereinbefore described the energization of 
the cut-off relay 470. The energization of 
the cut-off relay in turn causes the deen 
ergization of those relays controlled by the 
line relay and therefore relay AD becomes 
deenergized. Also the original energizing 
circuit for relay 310 is opened at this time, 
due to the energization of relay 303 by 
relay 906, whereupon relay 410 becomes en 
ergized as hereinbefore described. Simul 
aneously with the energization of relay 410, 
the energizing circuit of relay 408 is opened 
but relay 408, being slow to release, main 
tains the circuit for relay 410 closed for 
a short time-interval. During this time in 
terval, relay 411 is energized, whereupon 

agnet 412 is energized so that the 
brush 415 will be moved onto its next con 
tact and the locking circuit for relay 468 
is opened by the lovement of the almatures 
(; relay 411. 

if there is any delay in the operation of 
the allotter relay 310 then an autoiatic 
operation of the brush 415 will take place. 
Suppose for instance, there had been a dirty 
contact between the british 415 and its con 

sty 

tact 416, then upon the energization of relay 
408 none of the group, sub-group or units 
relays such as 362. 300, and 302 would have 
been energized because relay 310 could not 
be energized and the line circuit would not 
have been extended to the link circuit. The 
l'elays 413, 414 and 468 would thereupon 
go through the actions described, but relay 
468 would not become deemergized due to 
the breaking of its locking circuit by relay 
411. On the other hand relay AD would 
have remained energized for much longer 
period than usual; hence upon the deen 
ergization of relay 414, a circuit is estab 
lished from the ground on the armature 
and front contact of relay AD, the armature 
and back contact of relay 414, the fi'ont 
contact and upper almature of relay 468, 
the back contact and armature of magnet 
412, winding of magnet 412, resistance 461 
to battery and ground. The brush 415 
will then be moved to its next contact 417. 
In parallel with the winding of magnet, 
412, relay 411 will be energized, thereby 
breaking the locking circuit of relay 468 
and opening the circuits of magnet, 412 and 
relay 411. Thereupon relay 413 will become 
energized again and unless the allotter relay 
for the next finder is operated as hereil 
before described, this same action will take 
place resulting in the further movement of 
brush 415. 

Under the control of the impulse sender 
S1 at the station of the calling subscriber. 
the impulse relay 901 of the link circuit 
will be actuated a number of times to cause 
the extension of the line of the calling sub 
scriber to the line of the called subscribe'. 
As hereinbefore stated, when a station on 
a party line calls another station on the 
same line, the calling subscriber first dials 
the suffix of his station and then dials the 
number of the desired station. It having 
been assumed that the party L of the party 
line desires connection with a party V 
on the same line, he will, as will be noted 
by referring to Fig. 10 of the drawings, 
first dial the letter L, causing six impulses 
to be transmitted to the impulse relay 90i. 
of the link circuit. The calling party will 
then dial the digits 3, 1 and 2 and there 
after the letter, M. In dialing the letter 
M. it will be noted, by referring to Fig. 1 () 
of the drawing, that seven impulses will be 
transmitted to the impulse relay 901. 

It should be noted at this point that the 
impulse senders S, Si and S2 are arranged 
to send “impulses’ which are, as a matter 
of fact, interruptions of the circuit rather 
than impulses. However, those skilled in 
the art commonly speak of a series of in 
terruptions in this type of circuit as a 
series of impulses, and since this is now 
common practice, this terminology will be 
maintained throughout this specification. 

5. 

70 

5 

80 

85 

90 

0:5 

) 

2) 

25 

80 

  



10 

s 

20 

Hereinafter when an impulse or a series or 
train of impulses is spoken of as being sent 
from a Supstation dial it will be understood 
that an interruption of the circuit of very 
short time duration is meant. 

In response to the first impulse of the first 
Series transmitted to the impulse relay 901, 
relay 702 and counting relay AP will be 
energized over a path extending from 
ground, armature and back contact of relay 
901, armature and back contact of relay 905, 
front contact and right-hand armature of 
relay 906, conductor ST, Outer left-hand ar 
mature and back contact of relay 740, and 
thence in parallel, one path extending 
through the winding of relay 702 to ground 
ed battery, and the other path extending 
through the right-hand armature and back 
contacts of relays D, C, B, and A and the 
winding of relay AP to grounded battery. 
Relay 702 in operating completes a circuit 
for the energization of relay 740 over a path 
extending from grounded battery, Winding 
of relay 740, front contact and left-hand al 
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mature of relay 702, conductor H, and Outer 
right-hand armature and front contact of 
relay 303 to ground. Relay 740 in operat 
ing locks up through its front contact and 
inner left-hand armature, the armature and 
back contact of relay 741 to ground on the 
holding conductor H. The impulse circuit 
over the conductor ST is now closed through 
the front contact and right-hand armature 
of relay '702 and opened at the outer left 
hand armature and back contact of Irelay 
740. Relay AP in operating prepares a cil'- 
cuit for the operation of relay A over a 
path extending from grounded battery, 
winding, armature and front contact of re 
lay AP, winding of relay A, back contact 
and left-hand armature of relay B, front 
contact and inner left-hand armature of 
relay 740, armature and back contact of 
relay 741 to ground on conductor H. Relay 
A will not operate over this circuit, how 
ever, until the impulse relay 901 attracts its 
armature at the end of the first impulse. 
As soon as the first impulse is completed and 
relay 901 attracts its armature, relay A op 
erates due to the momentary removal of 
ground from conductor ST, thereby con 
necting the counting relay BP in circuit 
with the conductor ST. In response to the 
Second impulse transmitted to the impulse 
relay 901, counting relay BP is energized 
over a path extending from ground, arma 
ture and back contact of relay 901, arma 
ture and back contact of relay 905, front 
contact and right-hand armature of relay 
906, conductor ST, front contact and right 
hand armature of relay 702, right-hand con 
tacts of relays D, C, B, and right-hand ar 
mature and front contact of relay A through 
the winding of relay BP to grounded bat 
tery. Relay BP in operating prepares a 
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circuit for the counting relay B over a path. 
xtending from grounded battery, winding, 
armature and front contact of relay. BP, 
winding of relay B, back contact and left 
hand armature of relay C, front contact 
and inner left-hand armature of relay 740, 
and arnature and back contact of relay 741 
to ground on conductor ii. As soon as relay 
901 attracts its armattire at the end of the 
Second impulse, relay B operates and relays 
BP and B lock up over a path extending 
from grounded battery, winding, armature 
and front contact of relay BP, winding of 
relay B, back contact and left-hand arma 
tire of relay C, front contact and inner left 
hand armature of 'elay 40, armature and 
back contact of 'elay 41 to ground on con 
ductor H. Relay B in operating opens the 
locking circuit for relays AP and A, where 
upon they release. 
At the third interruption of the line cir 

cit, counting relay CP will be operated 
Ovel' a path extending from ground, arma 
ture and back contact of relay 901, arma 
ture and back contact of relay 905, front 
contact and light-hand armature of relay 
906, conductor ST, front contact and right 
hand armature of relay 702, through the 
light-hand contacts of relays D and C, 
right-hand almatai'e and front contact of 
relay B, and winding of relay CP to ground 
ed battery. Relay CP in operating prepares 
a circuit for the energization of relay Cover 
a path extending from grounded battery, 
winding a nature and front contact of relay 
CP, winding of relay C, back contact and 
outer left-hand armature of relay D, front, 
contact and inner left-hand armature of 
relay 740, armature and back contact of 
relay 741 to ground on conductor H. As 
Soon as relay 901 attracts its armature at the 
end of the third impulse, relay C energizes. 
whereupon relays CP and Clock up over a 
path extending from grounded battery, 
winding of relay CP, armature and front 
contact of relay CP winding of relay C, back 
contact and outer left-hand armature of 
relay D, front contact and inner left-hand 
armature of relay 740, arinature and back 
contact of relay 741 to ground on conductor 
H. Relay Cin operating opens the locking 
circuit for relays B and BP, whereupon said 
relays release. 
At the fourth interruption of the relay 

901, counting relay DP is energized over a 
path extending from ground, arnature and 
back contact of relay 901, arnature and back 
contact of relay 905, front, contact and 
right-hand armature of relay 906, conductor 
ST, front contact and right-hand armature 
of relay 702, right-hand armature and back 
contact of relay D, right-hand armature 
and front contact of relay C, and winding 
of relay DP to grounded battery. Relay 
DP thereupon operates and prepares a cir 
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cuit for the energization of relay D over a 
path extending from grounded battery, 
winding, armature and front contact of re 
lay DP, winding of relay D, back contact 
and left-hand armature of relay A, front 
contact and inner left-hand arnature of re 
lay 740, armature and back contact of relay 
741 to ground on conductor H. Relay ) 
will not operate until relay 901 attracts its 
armature at the end of the fourth impulse. 
As soon as relay 901 attracts its armature, 
Irelay D operates and relays DP and Dock 
up over a path extending from grounded 
battery, winding, armature and front con 
tact of relay DP, winding of relay D, back 
contact and left-hand arnature of relay A, 
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front contact and inner left-hand airmature 
of relay 740, armature and back contact of 
relay 741 to ground on conductor H. Re 
lay D in operating interrupts the locking 
circuit for relays C and CP, whereupon said 
relays release. As soon as 'elay D operates, 
relay CTP will be operated over a path ex 
tending from grounded battery, winding of 
relay CTP, back contact and outer right 
hand armature of relay CT, front contact 
and outer left-hand arnature of relay D, 
front contact, and inner left-hand armature 
of relay 740, armature and back contact of 
relay 741 to ground on conductor H. Relay 
CTP in operating locks up in series with 
relay CT. 

in response to the fifth interruption of the 
line circuit, relay Ai will be operated over 
a path extending from ground, arnhattires 
and back contacts of relays 901 and 905, 
front contact and right-hand armature of 
relay 906, conductor ST, front contact and 
right-hand armature of relay 702, right 
hand armature and front contact of relay 
D. and winding of relay AP to grounded 
battery. Relay AP in operating prepaires 
a circuit for relay A over a path extending 
from grounded battery, winding, arnature 
and front contact of relay AP, winding of 
relay A, back contact and left-hand arma 
ture of relay B, front contact and inner 
left-hand armature of relay 740, armature 
and back contact of relay 741 to ground on 
conductor H. When relay 901 attracts its 
a nature at the end of the fifth interruption 
of the line circuit, relay A operates. Re 
lays AP and A then lock up over a path 
previously traced. Relay A in operating in 
terrupts the locking circuit for relays DP 
and D. When relay D releases, the shunt 
around the winding of relay CT is removed 
and this relay becomes energized in the lock 
ing circuit of relay CTP. 
At the sixth interruption of the line cir 

cuit, relay BP is operated over a path ex 
tending from ground, al'mature and back 
contact of relay 901, armature and back con 
tact of relay 905, front contact and right 
hand armature of relay 906, conductor ST 

front contact and right-hand armature of 
relay 702, light-hand armature and back 
contact of relay D, right-hand armature and 
back contact of relay C, right-hand airina 
ture and back contact of relay B, right-hand 
armature and front contact of relay A, and 
winding of relay BP to grounded battery. 
Relay BP in operating prepares a circuit, 
for the operation of relay 3 over a path 
previously traced. When the relay 901 at 
tracts its arimature at the end of the sixth 
impulse, relay B operates and relays BP and 
B thereupon lock up over a path previously 
traced. Relay B in attracting its armature 
opens the holding circuit for relays A and 
AiP whereupon said relays release. 
A short interval after the end of the sixth 

interruption of the line circuit, slow-to-re 
lease relay 702 retracts its armature, there 
by completing a circuit for relay 600 over 
a path extending from ground, front con 
tact and outer right-hand armature of re 
lay 303, conductor H. left-hand armature 
and back contact of relay 702, front con 
tact and outer right-hand arnature of re 
lay 740, conductor F, lower armattire and 
back contact of relay 620, and winding of 
relay 600 to grounded battery. The contacts 
of the counting relays FT, CT, FTP and 
CTP, shown in Fig. 7 of the drawings, are 
connected with the relays (300 to 604 inclu 
sive, and 644, shown in Fig. 6 of the draw 
ings, as indicated by the similar numbers. 
As soon as relay 600 operates, the ringi 

relay 612 is energized over a path exten 
from grounded battery, winding of relay 
612, upper inner anature and front coin 
tact of relay 600, and thence by a connec 
tion, (not shown), to the back contact and 
inner right-hand ariatiite of courting re 
lay FT. front contact and inner right-hand 
arnature of relay CT, front contact and 
inner left-hand arrnature of relay B, 4 
contact aid inner left-hand a nati re of 'e 
lay 740, airinature and back contact of relay 
741 to ground on conductor H. Relay 612 
in operating locks up in series with relay 
620, over a path extending fro grounded 
battery, winding and front contact and 
lower inner armature of relay 612, upper 
winding of relay 620 to ground on condictor 
H. Relay 612 in operating completes a cir 
cuit for the operation of relay 741 over a 
path extending from ground on conductor 
H, lower outer armature and front contact 
of relay 612, lower outer a nature and front 
contact of relay 600, conductor F, inner 
right-hand armature and front contact of 
relay 740, and winding of relay 741 to 
grounded battery. Relay 741 in operating 
opens the holding circuit for relay 40 and 
all of the operated counting relavs, Relay 
741 releases when relay 740 releases. 
The counting relays are now ready for the 

reception of the next series of impulses. In 
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response to the dialing of the digit 3 im 
pulse relay 901 will ie deemergized three 
times. At the first deemergization of relay 
901 slow-to-release relay 702 and counting 
relay AP will be energized in a manner 
herebefore described. Relay 702 in operat 
ing causes the operation of relay 740, which 
locks to ground conductoi" ii. When the 
Irelay 901 attracts its almatui'e at the end 
of the first interruption, conting leiay A - 
operates, whereupon relays AP and A lock 
up to ground oil conductor i. At the Sec 
ond interi'uption of the line circuit, relay 
901 in retracting its armature, completes an 
energizing circuit for relay BiP. Relay BP . . . 

in operating pi'epal'es a circuit for the en 
ergization of counting 'elay 3. When re 
lay 901 attracts its arnature at the end of 
the second interruption of the line circuit, 
relay 3 operates and relays i3 iP and B then 
lock up in series to ground on conductor 
H. Relay 3 in operating opens the locking 
circuit for relays AP and A, whereupon said 
relays release. At the third interruption of 
the line circuit relay 901 in retracting its 
armature completes a circuit for the opera 
tion of relay CP. Reiay CP in operating 
prepaires a circuit for the energization of 
relay C. When relay 90i attracts its arma 
ture at the end of the third interruption 
of the line circuit, relay C operates, where 
upon relays CP and C lock up in series to 
ground on colductor ki. Relay C in op 
erating releases relays BiP and B. 

After the third impulse has been de 
livered to the impulse relay 901, the line 
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circuit will be closed for a relatively long 
interval, whereupon slow-to-release relay 
702 will release, thereby completing a cir 
cuit for the energization of relay 601 over 
a path extending from ground, front con 
tact and outei' right-hand a nature of relay 
303, conductor H. left-iland ai'nature and 
back contact of relay '702, front contact and 
outer right-hand armatui'e of relay 740, con 
ductor F, arnature and front contact of 
relay 620, armature and back contact of re 
lay 621, and winding of relay 601 to 
grounded battery. 

Relay 601 thereupon operates and com 
pletes a circuit for the sub-group connect 
ing relay 396 over a path extending from 
grounded battery, winding of relay 396, 
upper intermediate a 'nature and front con 
tact of Irelay 601, and thence by a connec 
tion, (not shown), to the like numbered 
contact of counting relay CTP, front con 
tact and left-hand armature of relay C, 
front contact and inner left-hand allma 
ture of relay 740, almature and back con 
tact of relay 741, conductor H, and outer 
right-hand arnature and front contact of 
relay 303 to ground. Relay 396 in operating 
locks up over a path extending from 
grounded battery, winding, front contact 
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and upper armature of relay 396, winding 
of relay 621 to ground on conductor H. 
Relay 621 is energized and locked up in the 
circuit just traced, thereby transferring the 
conductor F to the tens relay 602. Relay 
396 in operating completes a circuit for re 
verting busy test Irelay 358 over a path ex 
tending from grounded battery winding of 
relay 358, contacts 367 of relay 396, upper 
contacts of relay 300 and contacts 350 of 
relay 310 to ground. Relay 601 in operat 
ing also completes a circuit for the energiza 
tion of relay 
from grounded battery, winding of relay 
41, front, contact and inner right-hand 

& nature of relay 740, conductor E, front 
contact and lower inner armature of relay 
601, lowermost contacts of relay 396, and 
otter right-hand armature and front con 
tact of relay 303 to ground. Relay 741 in 
operating opens the holding circuit for re 
ay 740, which releases thereby opening the 
holding circuits for the counting relays C 
and CP, which in turn release. Relay 740 
in deemergizing releases relay 741. - 

741 over a path extending 
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In response to the next interruption of 
the line circuit in dialing the digit 1, relay 
901 retracts its armature and completes a 
circuit for slow-to-release relay 702 and 
counting relay AP. Relay 702 in operating 
completes a circuit for the operation of relay 
740, which locks up to ground on conductor 
i. Relay AP in operating prepares a circuit 
for the operation of relay A. When relay 
901 attracts its armature at the end of the 
impulse, counting relay A operates, where 
upon relays AP and A lock up in series to 
ground on conductor H. At the end of the 
transmission of this impulse, the line circuit 
is closed for a relatively long interval of 
time, whereupon slow-to-release relay 702 
releases, thereby completing a circuit for the 
energization of tens relay 602 over a path ex 
tending from grounded battery, winding of 
relay 602, back contact and lower armature 
of relay 622, front contacts and armatures 
of relays 621, and 620, conductor F, outer 
right-hand armature and front contact of 
relay 740, back contact and left-hand arma 
ture of relay 702, conductor H. and outer 
right-hand armature and front contact of 
relay 303 to ground. Relay 602 in operating 
completes a circuit for the group connecting 
relay 397 over a path extending from 
grounded battery, winding of relay 397, 
upper inner armature and front contact of 
relay 602, and thence over a connection, not 
shown, to a like numbered contact of count 
ing relay CT, front contact and left-hand 
armature of counting relay A, front contact 
and inner left-hand armature of relay 740, 
armature and back contact of relay 741, con 
ductor H, outer right-hand armature and 
front contact of relay 303 to ground. Relay 
397 in operating locks up over a path extend 
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grounded battery 

i; 4a, saias. cuit for rela, 

ing from grounded battery, winding, front, 
contaci aid right-hand ar}:{ure of "e 
397, winding of 'elay 622 to g 

622 ene;" ductor i. Reay 
th relay up in Series wi 

just traced. 
pletes a circuit y test relia 
35 said circuit. iiicliding contacts of relay 
397, 362 and 310. Relay (302 in operating 
also completes a circuit for the energization. 
of relay 741 ove: a path extending froiia 

y, winding of relay 74 
front contact and inner i 
of 40, conductor E. fro 

2. contacts 
-hand ai'i 

is . EW 
A. 

ing & X 

for relay '40, winic 
- ity 40 in treetsi --- 

ng c: "cil, 
for counting rel v; nei'ellipoi. 

- Said 'elays 41, aid the 
counting Felay circil the 
I'eception of the he 
At the first interrupti 'i. 

in response to the t'ai in its 
impulse to the inpulse -to 
release relay '02 and relay Af 3'- 
gized. Relay '02 in operating completes : 
circuit for the energization of eay 40 
which operates and ioclS p to ground. On 
conductor H. Relay A.P in operati 
pales a circuit for corinting relay A. 
relay 901 attracts its tre : 

the first is G 
operates, where 

through the front conta 
had airinatire of 'ei 
and back contact of l'e: 
conductor H. It respoils 
pulse oil this series of innip 
operates over a path previously ti'a 
prepaires a circuit, for the energizatio: O. 
cduinting 'elay 3. When relay 90i, a 
its arranature at the end of the 
Of the tunits Series 

Second in pulse 
of impulses, relay 3 oper 

ates whereupon 'eiays 3P and 3 lock up 
Over a path previously ti'aced to ground on 

ry r- s condictor H. operating opens 
the locking circuit for relays AIP and A. 
whereupon said relays A. and AP release. 
After the inits imprises have been trains. 

litted, the line circuit will be closed, so; a 
relatively long interval of time, where on 
slow-to-release relay 702 releases the 'eby 
causing the enei'gization 

---- 

relay 
of units 'eity (303 

over a path extending from gi'Ounded bat 
tery, winding of relay 603, back contact, and 
arnature of relay 623, front contacts and 
arinatures of relays 622, 621, and 620, coin 
ductor F, outer right-hand armature and 
front contact of 'elay 740, b::ck contact, and 

, and oute lig 
contact of relay 303 to ground. 

Units relay 303 in operating compietes a 
circuit, for units connecting relay 398 over 
a path extending from grounded battery, 
winding of relay 308, contacts 660 of relay 
603, and thence over a connection, not shown, 

a like intimbered contact of counting re 
and left-hand arma 

ay B, front contact and 
atre of relay 40, arma 

contact of relay 741, conductor 

y CT, front contact 
tulie of couinting rel 

e s eft-hard airn 
back 

O 8. a. g , - d t 'O. d O - n 
ct of relaw 303 to gi'e und. Inits re ct of Irelay 303 to gi'ound. Units 
8 in operating locks up over a path ex 

f'(in grounded 

arnature and 
Relay 623 ene;’ itained 

iv 398 over 
tle circlit list, traced. 

Units relay 603 in operating also conn 
pletes a circuit, for relay 920 of the link cir 
cuit, over a path extending from grounded 
battery winding of relay 920, uppermost 
arinature and front contact of relay 603 to 
ground. Reiay 920 of the link circuit in 
operating coil pieties a test circuit, extending 
from ground on conductor i, winding and 
left-hand normal contacts of relay 92i, front, 
contaci, and ai'mature of relay 920, and 
thence through the sleeve contacts of relays 
398, 396 and 391 to the sleeve conductor of 
line 312. attery potential being present on 
the sleeve conductor, since the calling line is 

-i -- 

being called, relay 92; operates and locks 
up through its left-hand alternate contacts. 
Whei the inits connecting relay 398 einei'- 

gized it connpleted a circuit for the energiza 
tion of the Feverting busy test relay 359 
over a path extending fronn grounded bat 
tery winding of relay 359, inner left-hand 
armature and front contact of relay 398, 
front contact and right-hand armature of 

X -- / 3), 3:1. iniei'imediate right-hand ai'- 
nature and front contact of relay 310 to 
ground. 
As soon as the last impulse of the units 
ties of impulses was delivered to the im 
e relay 901, aid relay it 2 'eleased. 'elay 

{ over a fath inding from gy'. . . . 
si 

Cheiate A& a -- m ind 

grounded battery, winding of relay 4i, s 

front contact aid inner light-hand armataire 
s of elay 740, cond cior , froit, contact and 

iove: host airmature of relay 603, contacts 
389 of relay 398, and outer right-hand a 'sha 

- f- rs r. Y by: tire and front contact of 'elay 303 to ground. 
Ari - - ras a 4-in ranc - - - Relay 741 in Operating opens the locking 

cuit for relay 40, w 
O e. 

hereupon said relay 
leases thereby opening the locking cir 
ir cuit for counting relays B P and B. Relay 

740 in releasing releases relay 741. The 
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counting relays are thereupon restored to 
normal and ready for the next set of in 
pulses. 
As soon as relay 623 Operated, units relay 

603 released, thereby causing the release of 
slow-to-release relay 920 of the link circuit. 
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After dialing the units impulses the call 
ing subscriber dials the letter corresponding 
to the station of the desired subscriber. At 
the first interruption of the line circuit in 
response to the dialing of this series of in 
pulses, slow to release relay 702 and counting 
relay AP are energized Relay 702 in oper 
ating completes a circuit for the energiza 
tion of relay 740 which in operating locks 
up to ground on conductor it. Relay AP 
in operating prepaires a circuit for the ener 
gization of counting relay A. When the in 
pulse relay 901 attracts its armature at the 
end of the first impulse of this series, count 
ing relay A operates whereupon relays AP 
and A lock up to ground on conductor H. 
In response to the second impulse of the se 
ries transmitted to the impulse 'elay 901, 
counting relays BP and B will be energized. 
These relays then lock up to ground on con 
ductor H. Relay B in operating opens the 
locking circuit for relays AP and A. in re 
sponse to the third impulse of this series, re 
lays CP and C are operated and then lock 
up to ground on conductor H. Relay C in 
operating opens the locking circuit for re 
lays BP and B, which thereupon release. 
In response to the fourth impulse of this 
series transmitted to impulse relay 901, re 
lays DP and D operate and lock up to ground 
on conductor H. Relay D in operating 
opens the locking circuit for elay CP and C, 
whereupon said relays release. Relay is in 
operating completes an energizing circuit 
for relay CTP, and is held operated through 
ground on conductor H. in response to the 
fifth impulse of this series transmitted to the 
impulse relay 901, counting relays AP and 

are again energized and in Operating 
lock up to ground on conductor H. Relay A. 
in operating opens the locking circuits fol' 
relays DP and D, whereupon said relays re 
lease and the counting relay CT operates 
and locks up in series with relay CTP. In 
response to the sixth impulse transmitted to 
impulse relay 901, counting relays. BiP and 
B are energized and in operating lock up to 
ground on conductor ii. Relay B in Operat 
ing opens the locking circuit for relays AP 
and A. In response to the Seventh impulse 
transmitted to the relay 901, relays CP and 
C operate and thereupon lock up to ground 
on conductor H. Relay C in Operating 
opens the locking circuit for relays BP and 
IB, whereupon said relays release. 
At the end of the last, Series of impulses, 

impulse relay 901 retains its armature at 
tracted, thereby causing the release of slow 
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to-release relay 702. Relay 702 in retract 
ing its ai'inature completes a circuit for the 
energization of relay 604 over a path ex 
tending from grounded battery, winding of 
relay 604, back contact and lowei' armature 
of reiay 624, fi'oint contacts and armatures of 
relays 623. 622, 621 and 620, conductor F, 
Outer right-hand almature aid fi'oint, coil 
tact of relay 740. back contact and left-hand 
armature of relay 702, coinductor it, and 
outer right-hand armaiti'e and front, con 
tact of relay 303 to ground. Relay (304 in 
Operating completes a circuit for the ener 
gization of reiay 631 over a path extending 
from grounded batte winding of relay 
631, uppeiii) Ost ai'nature 8 and front coin 
tact of Irelay 604, and theirce over a connec 
tion, hot shown, to a like numbered contact 
of counting relay F3, front contact and 
outer right-hand armature of relay CTP, 
front contact and left-hand air nature of re 
lay C. front contact and ii) her left-hand ar 
mature of relay 74t), arrature and back con 
tact of reiay 741, conductor it, and outer 
right-hand armature and front contact of 
relay 303 to gro ind, elay 631 in operat 
ing compieties a locking circuit or itself 
over a path extending from grounded bat 
tery, winding of relay (331, upper inner ar 
mature and front contact of relay 631, Wind 
ing of relay 624, conductor H. Olater right 
hand armatti'e and front contact of relay 
303 to ground. Relay 624 is energized and 
maintained operated in series with relay 631 
over the circuit just traced. Before relay 
(524 is operated lowever, relay 4i is oper 
ated over a path extending from grounded 
battery, windirig of relay 41, front, contact 
and inner right-hand armature of relay 740, 
conductor E. front, contact and lower ar 
mature of relay 604, front contact and upper 
armature of relay 631, conductor H. front 
contact, and outer right-halid a nature of 
relay 303 to ground. Reay 741 in operat 
ing opens the locking circuit for relay 740 
which thereupon releases. Relay 740 in re 
leasing opens the holding circuit for the op 
erated relays of the counting circuit, and 
the operating circuit for relay 41, where 
upon said relays are restored to normal. 
Upon the energization of relay 631, a cir 

cuit is closed from groid, front, contact 
and armature of 'elay 357, arnature and 
front contact of relay 358, arnature and 
front contact of relay 359, uppermost arma 
ture and front, contact of relay 631 to the 
windings of relays 930 and 931 in parallel 
to battery and ground. Relays 930 and 931 
are energized in this circuit. Relay 931 
closes a circuit for the energization of relay 
932 which extends from battery, winding of 
relay 932, front contact and left-hand ar 
mature of relay 931, front contact and outer 
right-hand armature of relay 921, back con 
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tact and armature of relay 920, sieeve con 
ductor of the called line, contact 394 of re 
lay 398, contact 3S(5 of relay 396, contact 373 
of relay 397, winding of relay 40 to ground. 
It should be noted that, relay 4.7) has already 
been energized in series with relay 303, but, 
relay 932 is sensitive and ecomes ener 
gized in the circuit just traced. 
The energization of relay 932 causes 

energization of relay 922 by means (); a ci 
cuit extending from grounded batikry wi 
ing of relay 922, resistance 940, front CO 
tact and arnatire of relay 932 to ground. 
Through the energization of relay's 9 
930, a circuit is ciosed from groind, 8.- 

ture and front contact of relay 901 inner 
front coi; tact of relay 

930, right-hand winding of relay 911, back 
contact and right-hand armature of 'elay 
923, front contact 3'- and innerinost over 
mature of relay 922 to the ground on con 

t ductor H. The Giergization of relay 93 
prevents the energizati tie is ring 
lay 924 at this time so that th 
scriber will not have ringing cul 
the line until he replaces his receiver on i 
hook. 
The Subscriber now replaces his receiver 

on its switchhook for purpose of ringing the 
calling subscribe. {}} respot its by 
retracting its armature, where poin a cir 
cuit is established from grouild on conduc 
tor H through the innermost lowei' aima 
ture and front contact of relay 922, the 
right-hand armature and contact of 

Relav 

ack 
relay 923, the right-hand winding of relay 
911, the front contact and innermost ai'ila 
ture of relay 930, the winding of reia, 
to battery and ground. Relay 911 becomes 
energized in this circuit and relay 906 re 
mains energized to hold the connection. Re 
lay 911 cuts off the calling end of the liili 
circuit from the repeating coil 9i () aid 
thereby removes the relay 901 from the con 
trol by the calling subscriber. Through its 
left-hand armature, relay 911 closes a cir 
cuit from ground of conductor i, the inner 
most lower armature and front contact of re 
lay 922, the armature and back contact of 
relay 935, the back contact 
armature of relay 923, the 
left-hand airmature of ire. 
relay 924 to battery and ground. 

Ringing current will now be transmitted 
alternately to the stations of the calling and 
the called SibScriber and will be continued 
until either the calling or the called sub 
scribe removes the receiver froii) the Switch 

As soon as the called subscriber 'e- 
moves the receiver from the switchhook, the 
calling subscribe may do likewise, where 
pon conversation may progress. The path 

of the current for signaling the called sub 
scriber may be traced as follows:-ground, 
source 781 of 33 cycle ringing current, in 

n, contaci. 
winding 

terrupter (91, inner lower arisature and 
front contact of 'eiay (3:31 (ite' : "lature 
and front contact of relay (325, front contact 
and left-hand airinature of Irelay 9-1, wind 
ing of relay 935, front contact and uppei'- 
Janost ariature of i'eiay 924, lippei' ari lattire 
and front contact of relay $22, cont: cts 395 
of relay 398, contacts 383 of Irelay 396, con 
tacts 375 of reity 39 through the 33 cycle 
ringer and condenser (not shown) at the 
alled substation 3:2 ii., contacts 355 of 'e- 

iay 397, contacts 356 of 'elay 393, contacts 
393 of 1'elay 398, front contact and lower 
innost arishatre of relay 922, lower: Ost arma 
trire and front contact of relay 924, right 
hand airinati ire and front contact of 'ei ay 
941, front contact and illne; a 2:1 at lie of 
relay 625, front contact and lower interne 
diate ai's nature of relay 631 to source of 
ringing current 81. The path for sign:l- 
ing the calling station 312 may be traced 
as follows:--froii solice 8() of 16 cycle 
ringing current, inter 'pter 790, ppermost 
a nature and front contact if relsy (312, 
oute a'ature and front contact of relay 
627, front contact and outer ai'i hafi'e of re 
lay 626 and thence through the front contact 
and left-hand armattire of relay 941 over 
the path previously traced through the 16: 
cycle ringer 53 and condenser () at the 
calling substation 3:2 . , through the right 
hand annature and front contact of Irelay 
941, inner arnature and front contact of re 
lay (326, front contact and interimediate 
arnature of relay 627, front contact, and lip 
per intermediate a nature of relay 612 to 
source of ringing current 780. Relay 626 
which controls the application of ringing 
current to the calling line is interini 
energized over a path ex P 
grounded battery, winding 
front contact and inner ai'a 

extending 
from grounded battery, winding of relay 
(325, front contact, and lowei'nost arisature 
of relay 631 and interripte; 761 to ground. 
The interrupters (60 and 761 may be so ar 
ranged ti . 5 and 623 he liter 
nately energized so that only one source of 
ringing current is applied to the line at the 
s: he time. 
When the called subscribel Fenoves the 

receiver froin the Switch hook, relay 935 will 
operate due to an increased flow of current 
therethrough. Relay 935 in operating com 
pletes a circuit for the energization of relay 
923 over a path extending fron ground on 
conductor H, inner lower armature and front, 
contact of relay 922, winding of relay 923, 
front contact and left-handarinature of re 
lay 911 and winding of relay 924 to grounded 
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battery. Relay 923 in operating locks to 
e X r 8. 

through its left-hand ai): it 
contact, and short, circuit 3 whei'eupon 
said relay 924 releases. i.elay 923 in oper r4. 
ating also opens the circuit for relay 911 
which in retracting its anat des's the 

:1 in places 

ion of the hold 
Relay 9:30 re; ai is operated, 

of the link 
circuit open from the line. 

it shord 
connection as that being ovy ( 
both the calling and called sta 
tions are Supplied with : 
through the primary vindings of re 
coil 910, the reverting busy test re 
being operated dtiring Such a conne 
Upon the completion of 

and when both parties ha 
on their hooks, the relay 9 
energized and a shot illite: 
relay 906 will retract its air 
thei'e is no circuit, for holding 
Upon the retraction of its arrati:'e 
90i, relay 906 opens the circuit between re 
ay 303 and relay 40 so that both of these 
relays become deemergized. Relay 303 re 
noves ground from conductor H and allows 
all of the relays locked thereto to become 
deenergized resulting in the complete 
toration to normali of the connection. 

peating 

it energized. 
3'e by relay s: 3 

. . . . 

s: CS 

(all from, G. Single station line to (, freak 
line. 

ASSume that a single station ine such as 
322, desires connections with the main cen 
tral office. The subscriber of station 322 
will fist, remove receive' from the 
Switch hook, whereupon line relay 422, in 
dividual to the calling line, will be ener 
gized Gver a path extending from battery, 
uppel' winding of relay 422, back contact 
and Outer armati'e of cut-off relay 433, 
through the Substation loop, inner air: nature 
and back contact of relay 433, and lower 
winding of relay 422 to ground. Relay 422 
the'elipO operates and coinipletes a circuit, 
for the energization of subgroup relay 402, 
units relay U2 relav AD Over a 

the 

2. 

path extending from ground, left-hand 
nature and back contact of relay 42, 
winding of relay 402, armature and front, 
contact of relay 422, winding of re 
lay U2, and wilding of relay AD 
to grounded battery. Group relay 404 is 
energized over a path extending from 
rounded batter v. right-hand windino of grounde(4 battery, right-hand windling of 

relay 404, front contact, and right-hand ar 
mature of relay 402, back contacts and 
right-hand amatures of relays 430, 431, 
432, back contact and lower armature of 
relay 405, and back contact and left-hand 

armature of relay 410 to ground. 
J'ely 404 in operating completes a 

Group 
locking 

ircuit cii'ctiit for itself and 31 energizing 
- , , , , , t for relay 405 

ope!’ating causes the opera 

Q 

e y 406 yiich ii) train causes the 
i. relay 40. Relay 40 in oper 
; : S relay 406 and staiting relay 

- (8 is the 'eupon energized as herebefore 
described. Reisy 408 in Operating com 
icies a circuit for the energization of al 

it tei" relay 3 (). Relay 3i () in operating 
licks 13) and coupletes circuits for group 
'ity. 3 
y t w. is operated over 

from grounded battery, 
lay 388, contact 322 of relay 

ind right-hand airinnature and front, 
relay 404 to ground. Relay 300 
Ove; a path extending from 
attery, winding of relay 300, 
of relay 310, and front contact 

and arnhat 'e of subgroup relay 
- d. Units relay 302 is operated 
path extending from grounded bat 

ing of relay 302, contacts 365 of 
contact and arnature 
ground. Group relay 
00, and units relay 302 

4.32 
C, 

i C 

s ). Si S 

contact of 
operation) of the group, subgroup, 

: di joint, relay 310. 

inits relays of the line finder LF1 
S the line of the calling stations 

to the link circuit, whereupon re 
ily of the link circuit is operated over 
a path (extending from grounded battery, 
winding of relay 901, back contact and -- 

lower ai'nature of relay 904, lower right 
hand winding of repeating coil 910, back 
contact, and inner right-hand armature of 
relay 911, conductor C2, contacts 31 of 
tnits relay 302, contacts 372 of the Sub 
group relay 300, contacts 353 of the group 
relay 338, through the substation loop, con 
tacts 354 of group relay 388, contacts 378 
of relay 300, contacts 370 of relay 302, con 

s 

9 O 

ductor C1, Outer right-hand armature and 
back ack contact of relay 911, upper right-hand 
vinding of repeating coil 910, upper inner 
armature and back contact of relay 904 to 
ground. 

Since lines having single stations thereon 
have the fourth conductor thereof open, 
the relays 902 and 903 will not be operated 
when the line finder relays extend the line 
of the calling station through to the link 
circuit. Since it is a single party line which 
is Originating a call it is not necessary that 
a station designation be dialled before the 
number of the called line. Hence relay 
620 will be energized over a path from 
grounded battery, lower winding of relay 
620, back contact, and armature of relay 

over a path previously traced. 
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902, to ground oil conductor H and relay 
620 will attract its armatures to transfer 
the lead F from the winding of relay 600 to 
the winding of relay 601. Relay 901 in 
operating coil pieties a circuit for the en 
ergization of slow to release "elay 906. Re 
iay 908 in ope’ating coi; pletes a circuit for 
relay 303 of the line finder switch LF1 and 
cut-off relay 433 over a path including con 
tacts of group relay: 388, sub-group relay 
300 and units relay whe'elipon said 'e- 
lay 303 operates and disconnects the start 
ing lead Fi froii) the alliotter relay 310 
ald cut-of 'elay 433 operates and discon 
nects the line relay 422 from the line there 
by releasing relays 402, J2 and AID. The 
opening of the starting lead Fi by the op 
eration of relay 310 removes the short-cir 
cuit fron relay 410, which in mediately op 
erates. The operation of relay 410, which 
is in series with relay 310, prevents said re 
lay 310 from 'eleasing and removes ground 
froh the winding of relays 405 and 404, 
whereupon said I'elay's 'elease. Relay 410 
in operating cases the magnet 412 of the 
switch FS to be operated to step the brush 
45 of said switch FS in operative rela 

ship with the next line finder. 
o effect a connection with a trink lead 
to the main cent?'al office, the subscriber 

at station 322 dials the digit 0, thereby caus 
ing ten integruptions in the line circuit. In 
I'esponse to the first interruption of this 
eities of inpulses, relay 901 retracts its 
arinatia’e and coimpletes a circuit for the 
energization of slow to release relay 702 
and counting relay AP, in the manner here 
before described. Relay 702 in oper: 
completes a circuit for relay 740 
the'eilon operates and iOcks lip to ground 
on conductor H. Relay A P in operati 

'epaires a circuit for the energization of 
cointing relay A and when the airinature of 
relay 901 is attracted at the cind of the first 
impulse, counting relay A operates and locks 
tip in series with cointi 
ground on conductoir 
Second i) pulse ti' 
lay 901, counting relays 31 aid : ope 
and lock tip. Relay is in operating e. 
the release of counting relays AP and 
in response to the third impulse ti'ensit 
to the in pulse relay 901, counting 
Ci and C operate and lock up. Relay 
in operating opens the locking circuit for 
reiays 31 and i, whereupon said 'elays 

and B release. in resonse to the fourth 
pulse transmitted to the imprise reiay, 

pointing relays DP and D operate and lock 
::). Relay D in operating causes the release 
of 'elays CP and C. Relay D in operating 
also completes a circuit for the operation of 
'a; in response to the fifth in 

g 

ing relay AFP to 
H. in response to the 

Enslitted to is aptise re 
. 

L3 

with relay CTP and counting relays AP 
2nd A Operate and lock up. Relay A. causes 
the 'elease of relays DP and D. In response 
to the sixth implise { }ransmitted to the im 
prise relay 901, counting relays BP and B 
operate and lock up. Relay B in operat 
ing releases relays AP and A. In response 
to the seventh itapuise transmitted to the 
impulse relay 901, relays CP and C operate 
and lock up. Relay C in operating releases 
relays BP and B. In response to the eighth 
impulse transmitted to the impulse relay 
901, counting relays DiP and D operate and 
lock up. Relay D in operating releases re 
lays CP and C. Relay D in operating also 
completes a circuit for relay FTP over a 
path extending from grounded battery, 
winding of relay FTP, back contact and 
outer right-hand arnature of relay FT, 
front contact and intermediate almature of 
relay CT, front contact and outer left-hand 
a mature of relay D, front contact and inner 
eft-hand almature of relay 740, armature 
and back contact of relay 741, conductor H, 
and outer right-hand armature and front 
contact of relay 303 to ground. In response 
to the ninth impulse transmitted to the iim 
pulse relay 901, counting relays AP and A 
operate and lock up and Irelay FT is ener 
gized and relays FTP and FT then lock 
tip over a path extending froin grounded 
}}attery, winding front contact and left 
hand armature of relay FTP, winding of re 
lay FT, front, contact and inner left-hand 
armature of relay 740, armature and back 
contact of relay 741 to ground on conductor 
H. Relay A in operating releases relays IDP 
and D. In response to the tenth impulse 
transmitted to the impulse relay 901, relays 
BiP and B operate and lock up. Relay 3 
in operating releases relays AP and A. 

After the last in tilse of the series of ten 
inputises has been transmitted to the inapulse 
relay 90?, slow to release relay 702 retracts 
its arnatures, thereby completing a circuit 
for the energization of relay 60 over a path 
extending fro: a) grounded attery, winding 
of relay (301. back contact and lower arma 
tasi'e of relay 621, front contact and lower 
a nature of relay 620, conductor F, outer 
light-hand a mature and front contact of 
relay 740, back contact and left-hand arma 
ture of relay 702, conductor H, and outer 
right-hand armature and front contact of 
relay 303 to ground. Relay 601 in operat 
ing completes a circuit for the energization 
of the relay 210 of the trunk connecting 
circuit over a path extending from ground 
ed battery, winding of relay 210, uppermost 
armature and front contact of relay 601, 
and thence over a connection, not shown, to 
the like numbered contact of relay FT, front 
contact and inner right-hand armature of 
relay CT, front contact and left-hand arma 
ture of relay B, front contact and inner 
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left-hand arnature of relay 740, armature 
and back contact of relay 741, conductor H, 
and Outer tight-hand altimature and front 
contact of 'elay 303 to gi"Ound. 

Relay 210 in opei'ating coupletes a cii'- 
cuit for the energization of allottei' relay 
211, and it in turn completes circuits for 
the group relay 220, subgroup relay 240, 
and units relay 202 of the trunk connecting 
circuit corresponding to the opeiated relays 
of the line finder circuit LF1. 
The group, subgroup, and units 'elays of 

the trunk connecting circuit in operating 
associate the caling line with the trunk 
circuit. The group, subgroup, and units 
relays of line finder circuit, Fi are then 
disconnected from the calling line. The 
circuit for the energization of group relay 
220 of the trunk connecting circuit may be 
traced as follows: grounded battery, wind 
ing of relay 220, contact, 254 of relay 211, 
contacts 274 of relay 210, front contact and 

s 

right-hand a nature of group relay 388 of 
25 

30 

50 

55 

60 

65 

'armature of relay 804, front oc 

line finder i F1 to ground at the inter 
Imediate right-hand arnature and front con 
tact of relay 310. Subgroup relay 240 of 
the trunk connector is energized over a path 
extending from grounded battery, winding 
of relay 240, contacts 255 of relay 211, con 
tacts 275 of relay 210, front contact and 
upper armature of subgroup relay 300 of 
the line inder is 1 to ground at the inter 
mediate right-hand armature and front con 
tact of relay 310. Units relay 202 on the 
trunk connector is energized over a path ex 
tending from grounded battery, winding of 
relay 202, contacts 256 of relay 211, con 
tacts 276 of relay 210, front contact and 
right-hand armature of relay 302 and inter 
mediate right hand armat}re and front con 
tact of relay 310 to ground. Group relay 
220, sub-group relay 240 and inits relay 202 
of the trunk coininector in operating, lock 
through the windings of relays 522, 521 and 
523 respectively, to ground on conductor H. 
calising the energization of the lattei' men 
tioned relays. When the group, sub-group 
and units relays of the connector circuit, 
operate to extend the calling line to the 
trunk circuit, relay 800 of the trunk circuit. 
operates in Series with the cut-off relay of 
the calling line. 
The operation of relay 800 completes a 

circuit from ground, back contact and arma 
ture of relay 808, upper left hand winding 
of repeating coil 815, back contact and upper 

Intact and 
upper arrature of relay 800 through the 
contacts of the units, group and sub-group 
relays and over the loop of the calling sub 
Scribei's line, back to the lowermost arma 
ture and front contact of relay 800, the 
lowermost and back contact of relay 804, 
the lower left hand winding of repeating 
coil 815, winding of relay 809 to battery and 

ground. Relay 809 is energized and causes 
file energization of relay 810. Relay 810 
coil pletes a circuit from ground, left hand 
a'nature and front contact, of 'elay 810, 
right hand 1912) a contacts of relay 8l4, 
i’ight, haid normal contacts of relay Si3, 
and Winding of relay Si{3 to grounded bat 
tery. Relay 816 operates and connects ring 
ing current, iron a source 899 through its 
lowermost and upper contacts to the con 
ductor's 898 and 897 of the trunk circuit 
and completes an obvious circuit through 
its lower inner contacts for relay 814, which 
operates and locks under control of relay 
$10. Relay 814 in operating compietes an 
obvious circuit for relay 812. and opens the 
energizing circuit for relay 816 which is 
preferably of the slow-to-release type so as 
to properly apply ringing current to the 
trunk. Rejay 812 completes a circuit from 
ground, front contact and left hand arma 
ture of relay 812, conductor AS, winding of 
relay 212 to battery and ground. 
The allotter relay 211, in operating, coin 

pletes a circuit for relay 801 of the trunk 

80 

90 

circuit over a path extending from ground, 
battery, winding of relay 801 contacts 258 
of relay 211 to ground. Relay 801, in oper 
a ting, locks up over a path extending from 
grounded battery winding of relay 801 front, 
contact and left hand armature of relay 801 
and front contact and inner right hand 
ar: nature and relay 212 to ground. Relay 
91 of the link circuit is then operated over 
a path extending from ground, battery, left 
hand winding of relay 911, contacts 277 of 
relay 210, contacts 259 of relay 211, the 
front contacts and right hand arnature of 
Irelay 801, front contact, and inner lower 
: 'hatre of relay 800 to ground on conduc 
for H. Relay 911, in operating, renders 
the calling end of the subscriber's link cir 
cuit discontinuous, thereby caising the de 
energization of impulse relay 901 and slow 
to-release relay 906. The release of these 
relays results in entirely releasing all relays 
of the line finder circuit and the link cir. 
cuit. 
When ringing current is applied to the 

trunk conductor's 897 and 898, alternating 
current relay 818 is energized and in operat 
ing completes a circuit for relay 824 and 
lamp 826 over a path extending from 
ground, armafire and front contact of relay 
818, inner arnature and back contact of re 
ay 81.9, and thence in parallel through the 
winding of relay 824 and lamp 826 to 
grounded battery. Relay 824 thereupon 
operates and locks up through its front con 
tact, and armattire to ground at the back 
contact and armature of relay 819. Lamp 
826 is lighted in the circuit just traced and 
serves an indication to the operator at the 
snain central office that a call has arrived. 
The calling line has now been extended to 
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the operator at the distant exchange and the 
connection may then be further extended by 
the operator thei'eat. 
The operato: noting the signal inay insert 

plug 864 of cord circuit P into jack 823 
whereupon relay 820 operates. Relay 820 
is of such a high l'esistance as to prevent 
the operation of Supervisory relay 868. Re 
lay 819 of the trunk circuit operates when 
plug 864 is inserted into iack 823 over a 
circuit including lamp 862 and the left and 
right hand windings of relay 819. The left 
hand winding of relay 819 is of such a high 
resistance however, that lamp 862 does not 
light. Relay 819 in operating opens the 
locking circuit for relay 824 and the circuit 
for lamp 826 whereupon relay 824 releases 
and lamp 826 ceases to glow. Relay 820 
in Operating completes a circuit for the op 
eration of relay 811. The operator may now 
actuate her listening key (not shown) for 
the purpose of ascertaining the wants of the 
calling subscriber and then complete the 
connection in the well known manner. At 
the conclusion of conversation and restora 
tion of the receiver to the Switch hook at, the 
calling station the operator receives a dis 
connect signal whereupon she may remove 
the plug 864 from jack 823 whereupon all 
apparatus is restored to normal. A detailed 
description of this is given hereafter in con 
nection with a description of a call from 
the operator for a station of the relay ex 
change. 
Coll from a single station, line to a station 

of a rural line, 
it will be assumed that a single station 

line such as a station having the No. 322 
desires connection with a station of the rural 
line 321. It will be further assumed that 
the particular station of the rural line de 
sired is station No. 11. The calling party 
at station 322 will first remove the receiver 
from the Switchhook and then dial the num 
her of the desired line, namely, 321 and then 
the suffix, namely, 11 of the desired sub 
Sciber. Opon removal of the receiver from 
the switchhook on station 322, the line rela 
422 individual to the calling line will be 
energized, after which the group relay 404, 
sub-group relay 402 and units relay U2 will 
be energized in a manner sinnilai to that, de 
scribed for a call from the station 322 to 
the trunk line. 
Group relay 388, sub-group relay 300 and 

units relay 302 of a line finder such as LF1 
may then be operated in the manner hereto 
fore described to extend the calling line 
through to the link circuit. 
As soon as the calling line is extended 

through to the link circuit, relay 901 of the 
link circuit is operated causing in turn the 
energization of slow-to-release relay 906, 
which in operating causes the operation of 

relay. 303 of the line finder LF1. Relay 303 
in operating extends the starter wire and 
'eleases the group, sub-group and control 
ling relays as heretofore described. Relay 
303 operates in series with the cut-of relay 
433 of the calling line. Since the calling 
line is a single station line the fourth con 
ductor thereof will be open and when the 
line is extended to the link circuit relays 
902 and 903 do not operate. Relay 620 op 
erates howevel over a path extending from 
grounded battery, lower winding of relay 
620, back contact and aimature of relay 902 
to ground on conductor H. 
The subscriber at station 322 may then 

actuate the sender S2 for the purpose of 
effecting connection with the desired line. 
After three impulses corresponding to the 
first digit of the desired number have been 
transmitted to the impulse relay 901 of the 
link circuit counting relays CP and C will 
be operated as heretofore described. Relay 
60 will then operate and cause the energiza 
tion of sub-group relay 396 of the connector 
circuit as heretofore described. Relay 396 
in operating locks in series with relay 621. 
As soon as relay 601 operates, it completes 
a circuit for the energization of relay 741, 
which in operating opens the locking circuit 
for relay 740 which thereupon releases. Re 
lay 740 in releasing opens the locking cir 
cuit for the operated counting relays and 
fo!' relay 741. As soon as relay 621 op 
erated, relay 601 released. 

After the transmission of the second set 
of impulses to the impulse relay 901, slow 
to-release relay 702 releases thereby causing 
the operation of relay 602 over a path pre 
viously traced. Relay 602 in operating com 
pletes a circuit for the energization of group 
relay 307 over a path similar to that pre 
viously traced for group relay 397. Relay 
307 in operating looks up in series with relay 
622 to ground on conductor H. Relay 602 in 
operating also completed an operating cir 
cuit for relay 741 as heretofore described, 
which in operating released all the relays 
of the counting relay circuit. 

In response to the next or units series of 
impulses transmitted to the impulse relay 
901, conting relays AP and A are ener. 
gized and after the cessation of this impulse, 
slow-to-release relay '702 releases, thereby 
causing the operation of inits relay 603 
Over a path previously traced. Relay 603 
in operating completes an energizing circuit, 
for units relay 325 of the connector. Relay 
325 in operating locks up in series with re 
lay 623 to ground on conductor H. Relay 
623 in operating also causes the release of 
the relays of the counting relay circuit as 
heretofore described, 
When the group relay 307, group relay 

396 and units relay 325 have become ener 
gized a circuit is closed between cut-off relay 
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420 sleeve conductor of the called line, ar 
mature and front contact of relay 920, wind 
ing of relay 921 to ground on conductor 
ii. Neither relay 420 no relay 921 aire en 
ergized in this circuit. After a short in 
teival relay 920 becoiles deemergized and the 
sleeve conductor of the called line is trans 
ferred from the front to the back contact 
of 'elay 920 thence through the outer in Ost 
right hand aa'iyatulie and back contact of 
relay 921, winding of relay 922 to battery 
and groind. Both relay 420 and "elay 922 
become energized in this circuit, and the 
called line is marked as busy. Relay 924 
is the eine'gized ovei, a path extending from 
grounded battery, winding of relay 924, 
inner upper armature and back contact of 
relay 930, left hand armature and back 
contact of i'elay 923, back contact and airma 
ture of relay 935, front contact and inner 
iower armature of relay 922 to ground on 
conductor H. 

in response to the transmission of the 
first digit of the suffix, counting relays AP 
and A operate and during the short closure 
of the line circuit after the cessation of 
this impulse, relay 702 releases, thereby 
causing the energization of relay 604. Re 
lay 604 in operating completes a circuit for 
the energization of relay 650 over a path 
extending from grounded battery, winding 
of relay 650, upper inner armature and 
front contact of relay 604 and thence over 
a connection (not shown) to a like num 
bered contact of relay CT, front contact 
and left-hand ar:mature of relay A, front 
contact and inner left-hand armature of re 
lay 740, armature and back contact of relay 
741 to ground on conductor H. Relay 604, 
in operating, also competes a circuit for 
relay 741 over a path extending from 
grounded battery, winding of relay 741, 
front contact, and inner right-hand arma 
ture of relay 740, conductor E, front con 
tact and lower armature of relay 604, front 
contact and uppermost armature of relay 
650 to ground on conductor H. Relay 741 
in operating causes the release of all re 
lays of the counting relay circuit as here 
tofore described. Relay 650 in operating 
locks up over a path extending from 
grounded battery, front contact, and upper 
inner armature of relay 650, winding of re 
lay 624 to ground on conductor H, and com 
pletes a circuit from ground on conductor 
I through its upper interinediate contacts 
for the energization of relay 942. Relay 
624 is energized and maintained operated in 
circuit just traced. Relay 942 in operat 
ing prepares the simplexed circuit for the 
rural line 32. 
In response to the next impulse trans 

mitted to the impulse relay 901, counting 
relays A and AP are again energized as s 

heretofore described. After this impulse 
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has been transmitted to relay 901, the line 
circuit remains closed, whereupon slow 
to-release 'elay 702 retracts its armatures 
coileting thereby a circuit, for relay 644 
Over a patl) extending from grounded bat 
teity, winding of 'elay 644, front contacts 
and arnatures of relays 624, 623, 622, 62i. 
and 620, conductor if, outer right-hand 
almature and front contact of relay 740, 
bact; contact and armature of relay 702 to 
ground on conductor ii. Relay 644, in op 
erating, completes a circuit for the energiza 
tion of relay 64.1 ove' a path extending 
from grounded battery, winding of relay 
641, front contact and upper inner arma 
ture of relay 644 and thence over a con 
nection (not shown) to a like numbered 
contact of conting relay CT, front contact 
and left-hand a nature of counting relay 
A, front contact and inner left-hand arma 
ture of relay '40, armature and back con 
tact of relay 741 to ground on conductor 
H. Relay 644 in operating completes a cir 
cuit for the energization of relay 741 over 
a path extending from grounded battery, 
vinding of relay 741, front contact and 
inner right-hand armature of relay 740, con 
ductor E, lower armature and front contact 
of relay 644, front contact and uppermost 
armature of relay 641 to ground on con 
ductor H. Relay 741 in operating releases 
all relays of the counting relay circuit as 
heretofore described. Relay 641, in operat 
ing, locks over a path extending from 
grounded battery, winding, front contact 
and lower armature of relay 641 to ground 
on conductor H. Relay 644 released when 
relay 740 of the counting relay circuit, re 
leased. 

Ringing current for signaling the desired 
subscriber is supplied automatically over 
a path extending from grounded battery, 
left-hand winding of coil 710, contact 670 
of relay 650, contacts 672 of relay 641, front 
contact, and right-hand armature of relay 
941, front contact and lowermost armatures 
of relays 924 and 922 and thence over the 
heavily marked ring conductor of the link 
and connector circuits, through ringer 104 
and condenser 110, secondary winding of in 
duction coil 102 at the called substation 321 
11 and thence over the heavily marked tip 
conductors of the connector and link cir 
cuits front contact and upper armature of 
relay 922, through the uppermost armature 
and front contact of relay 924, winding of 
relay 935, left-hand armature and front con 
tact of relay 941, front contact and upper 
inner armature of relay 641, contacts 671 
of relay 650, through the right-hand wind 
ing of coil 710, interrupter 730 and source 
of current 720 to ground. By means of 
the interrupter such as 730, any desired code 
may be projected over the called line. 
When the called subscriber responds, relay 
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935 energizes due to an increased fow of 
current titligh is \vinding calising thereby 
the energization of relay 923 Over a path. 
previously described. Relay 923 in opei'at 
ing locks Over a path extending froi) 
grounded battery, front contact, and left 

5 . 

hand airmatire and winding of 'elay 9:23, 
front contact, and ine' () 'e' i': lai. f 
relay 922 to ground on conductor ii. Relay 
923 in attracting its left-hand :: iii) at 'e 
short circuits l'elay 924, Irely releasing 
said 'elay 924. Relay 924 in reliacting its 
armatures reinde's the talking condit-cio's 
of the link circuit, continu:O.S. 

ii. At the conclusion of coil 
restoi"::tion of the receive 
hook, relay 901 i'etracts its a: 
releasing Siow-to-release 'el: 
rei'acting its ai'i at 'es opens the holding 

20 circuit for the 'elays of the line inde: act 

rel's:tion 

ii: ; ice to 4 site 
ite st/Site?). 

(eii, (ii. () 

ti.e : )aii). 
With a 

he 'elay excil ange sys 
ten such as, for example, the Subscriber 

39 having station No. 322, the Opei'at) at the 
hain central office will i the calling 

- S{34 of 3 cc Ed 

Assuining that a Siscribe a 
central Office desil'es : 

circuit, 
6. jack 823 of 

at heir position extending 
35 to the branch axchange. The inseition of 

the slug 834 into the jack 823 conspieces 
'el; , S2E is circuit for the energization of 

over a path extending f; gi'Oiii) (, lilie' 
left hand winding 8(O. s' coil 

3. 

as to prevent the energization of Supervisor 
is rei: 868 in the circuit just traced. Relay 

$1:) of the ti':nk circuit is operated, when the 
{{oic circuit. P is inse to the jack 8:23 of 
the trunk cic it over a patia extending fl'oil 

862 from lighting when said ailip is coin 
f' nected in series with said high resistance 

winding. Reay 820, in Cipei'ating, co: inpieties 
a circuit for the operation of 'elay 81. Ove' 
a path extending f:"On inded battery, 

contact aid 820, 
thence in paralle 

griolinded ): tely, ailip 832, es: 863, 
s of pling 8(3..., jack 8:23, aid windings 

of rei:ly 819 in series to ground. The left 
hand winding it relay Si) is of ii w 
ince and of such a valie as to ple : 

3. w 

L7 
windings of repeating coil 821 through 

ei' i' ( : ) vier) s3 in O:::1: Coint: cts of 
of 'elay 816, upper and lowei' right-hand 

gs of repeating coil 815 and winding 
of relay 811 to g Relay 811, in op 
eating, coin pletes an obvious circuit, through 
its all nati'e ainc fi'oint contact for the slow 
to-elease Irelay 8 i2. Relay 812, in operat 
ing, completes a cil'cuit thi'ough its right 
hand ai'inatire for relay 8:3, said circuit, 
inciding the hollynai contacts of relays 809 

d 8:4). Reiss' 813, ii operating locks to 
elay 8, 2 and in 

cGintacts prevents 
contacts of 
rt is ight-hand 

th ... W. 

:: . : 810 ope The op 
O' of Irelay 812 col};pieties a circuit for 
'ei ay 212 which in tui innects the back 
{C} Rotoi ST. 
The opei'ator the 

K if n r aff the in ... ( GCC, , , . 

ifive 'eationship with 
circuit. 

ntact of 'ei 

i G 
8. 

8 

citiate the seiade 3.5 f 
tirai Sinitting impulses in accordance with 
the number of the desired station. When 
the first in Dulse is transmitted to the relay 
820, relay 811 will deemergize thereby com 
pieting a circuit for the energization of relay 
702 and counting I'elay AP of a counting 
relay circuit, individual to the trunk circuit 
and identical with that shown in Fig. 7, over 
a path extending fron) goind, back contact, 
and left-hand airmature of relay S11, con 
ductoi ST and front contact and outer 
armature of relay 212, conductor ST, oriter 
eft-hand airinatile and back contact of 
relay 740, and thence in parallel. One path 
extending through the winding of Irelay 702 

4. other oath -- r arr ; ; a? is r + -at 'if y : y : {O grounded battery : 
extending thic tigh the right and ariatres 
and back contacts of relays D, C, 3, and 
and through the vinding of relay 'P to 
grounded battery. Relay '702 thereupon op 
erates and copletes a circuit for the ener 
gization of relay 40 over a path extending 
from grounded battery, winding of relay 
740, front contact and left-hand a 'mature 
of Irelay '02, aid conductor 3. 
Relay thereupon operates aid 

to grouild on conductor 3. Rel: 
operating, prepaires a circuit { wf 
When relay 811 attracts its ai'iature at the 
ead of the first impulse, corinting 
perates where: 10 in counting 'elis' 
A lock up to ground on coindicto. 

ponse to the second and thii'd in 

fy 
d : 

: pulse 
s is a tycyni Yat it the 'elaw as L'ai Sin Leo O tie '818 y 

it, the Gid of the trail Smission of the first, 
set of innipises to the impulse relay 820, the 
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i8 

line circuit will be closed for a relatively 
long interval of time whereupon slow-to-re 
lease relay 702 will retract its armature 
thereby opening the original circuit for re 
lay 740. 

Relay 702 in retracting its armatures coin 
pletes a circuit for the energization of relay 
501 over a path extending from ground, in 
ner left-hand armature and front contact of 
relay 212, conductor H, left-hand armature 
and back contact of relay 702, front contact 
and outer right-hand arnature of relay 40, 
conductor F, lower normal contacts of relay 
521, and winding of relay 501 to grounded 
battery. Relay 501 in operating, completes 
a circuit for the energization of sub-group 

i relay 240 over a path extending from 
grounded battery, winding of relay 240, up 
per outer contacts of relay 501 and thence 
Over a connection, (not shown), to a like 
numbered contact of relay CTP, front con 
tact and left-hand armature of relay C, front 
contact and inner left-hand armature of 
relay 740, armature and back contact of re 
lay 741, and thence to ground on conductor 
H. Relay 240, in operating, locks in series 
with relay 521 over conductor H to ground 
at the front contact and inner left-hand ar 
mature of relay 212, and completes a circuit 
through its lowermost contacts for relay 
261. 5. 741 operates over a path from 
grounded battery, winding of relay 741, 
front contact and inner left-hand armature 
of relay 740, conductor E, front contact and 
lowermost armature of relay 501, front con 
tact and left-hand armature of relay 261 to 
ground on conductor H. Relay 741 in oper 
ating opens the locking circuit for relay 740, 
which in releasing, restores the counting re 
lays to normal. 

In response to the first impulse of the Sec 
ond series of impulses transmitted to the 
the relay 820, slow-to-release relay '02 and 
counting relay AP will again be energized. 
Relay 702 in operating again completes an 
operating circuit for relay 740 which there 
after locks up. Relay AP, in operating, pre 
pares an energizing circuit for counting re 
lay A which operates as soon as the relay 
811 attracts its armature at the end of the 
first impulse. Counting relays BP and 3 
are successively operated in response to the 
transmission of the remaining impulse of 
the series. At the end of the Second Series 
of impulses, slow-to-release relay 702 re 
tracts its armatures whereupon a circuit is 
completed for relay 502 over a path extend 
ing from grounded battery, winding of re 
lay 502, back contact and lower armature 
of relay 522, front contact and lower arma 
ture of relay 521, conductor F, outer right 
hand armature and front contact of relay 
740 and back contact and left-hand armature 
of relay 702 to ground on conductor H. Relay 
502 in operating completes a circuit for 
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group relay 220 of the trunk connector over 
a path extending from grounded battery, 
winding of relay 220, upper intermediate ar 
matui'e of relay 502, and thence over a con 
nection (not shown) to a like numbered con 
tact of counting relay CT, front contact and 
left-hand armature of relay B, front contact 
and inner left-hand armature of relay 740, 
armature and back contact of relay 741 to 
ground oil conductor H. Relay 220 in op 
erating iocks up over a path extending from 
grounded battery, winding front contact 
and right-hand armature of 'elay 220, wind 
ing of relay 522 to ground on conductor H. 
Relay 522 operates and is maintained ener 
gized in series with relay 220 over the cir 
cuit just traced. Relay 220, on operating 
completes a circuit, through its innermost 
left-hand contacts for relay 260. Relay 502 
in operating also compieties 8 circuit for re 
lay 741 over a path extending from ground 
ed battery, vinding of relay 41, front con 
tact and inner right-hand armature of relay 
740, conductor E, front contact and lower 
airmature of relay 502, front contact, and 
left-hand armature of relay 260 and front 
contact, and inner left-hand armature of re 
lay 212 to ground. Relay 741 in operating 
releases 'elay 40 which in turn releases the 
counting relays. Relay 740, in 'eleasing, re 
leases relay 741. 

in response to the transmission of the 
third set of impulses to the relay 820, slow 
to-release relay 702 and counting relays AP, 
A, BP and B are successively energized. 
Relay 740 also operates and locks up when 
relay 702 operates. After the last impulse 
of the third series of impulses has been 
transinitted to the relay 811, slow-to-release 
relay '02 retracts is a natures thereby com 
pleting a circuit for the energization of units 
relay 503 over a path extending from 
grounded battery, winding of relay 503 
lower back contact of relay 523, lower alter 
nate contacts of 'elays 522 and 521, conduc 
tor F, outer right-hand armature and front 
contact of relay 740, back, contact and left 
hand armature of relay 702 to ground on 
conductor Relay 503, in operating, con 
pieties a circuit for the energization of units 
relay 202 of the trunk connector, over a, 
path extending from grounded battery, 
winding of relay 202, contacts 570 of relay 
503, and thence over a connection, (not 
shown), to the like numbered contact of 
counting relay CT, and thence over a path 
previously traced to ground. Relay 503 also 
completes a circuit, through its uppermost 
contacts for relay 840. 

Units relay 202 of the connector locks up 
over a path extending frong'o ind battery, 
front contact of Eelay 202, winding of relay 
523 to ground on conductor H. Relay 202, 
in operating, also completes a circuit for 
relay 263 over a path extending from 
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grounded battery, winding of relay 263, 
innel left-hand a '; nature and front contact 
of relay 202, front contact and inner left 
hand airmature of relay 212 to ground. }} 
attracting its lowei'i) lost alimature, Units 'e- 
lay 503 completes a circuit for the energiza 
tion of relay 741 over a path extending l'oil 
ground, inner left-handarinature and front 
contact of relay 22, light-handai'inati'e 
and front contact of relay 263, lov (; ost 
contacts of relay 503, conducto!' E, in ne: 
right-hand armature and front contact of 
relay 740, and winding of leiay 741 to bat 
tery and ground. Relay 741, in Ciel'ating. 
releases relay 740 which in turn 'eleases the 
operated conting relays. Relay 74). 
releases. 
Due to the operation of group 'elay 220, 

subgroup 240 and units relay 202, the trunk 
circuit is now extended through to the line 
of the desired subscribe; and ringing cur 
rent nay be applied to the line of the de 
sired subscriber for the purpose of si 
ing. When units relay 503 of the link cir 
cuit, completed a circuit through its uppe 
most armature for relay 840 of the trunk 
circuit, said relay 840, in operating coin 
pleted a test circuit is follows: ground. 
winding of cutoff relay 433 of the station 
322, contact. 221 of relay 220, contact. 241 of 
relay 240, contact 290 of relay 202, ana 
ture and front contact of relay 840, left 
hand normal contacts of test relay 803 to 
ground on conductor H. If the called line 
is busy battery potential will be present on 
the sleeve conductor thereof and if idle, 
ground potential. 

If the called line is idle, test elay 803 
does not operate and relay 800 will be op 
erated when relay 840 i'etracts its aria 
ture over a path extending froii grounded 
battery, winding of relay 800, inner right 
hand arnature and back contact of 'clay 
803, back contact, and airmatilite of relay 
840, contact 290 of relay 202, contact. 24. 
relay 240, contact 221 of relay 220 and 
ing of cut-off relay 433 to grotii 
800, in operating renders the tip and ri 
conductors of the trunk circuit, extenti 

4 

2 

pieties a circuit for the energization of relay 
S04, over a path extending "oil grounded 
battery, winding of relav 804, a: 'e and 
back contact of relay 807, hack contact and 
arinature of relay 805, back contact and 
right-hand a mature of relay 801, front con 
tact and lower inner armature of relay 800 
to ground on conductor H. 

Relay 804, in operating, connects the ring 
ing current from the source 880 to the tip 
and ring conductors extending to the de 
sired station, said ringing cui'i'ent, passing 
through the normally closed contacts of 'e- 
lay 806, the winding of relay 805, the low 
eimost and upper alternate contacts of relay 

like con 804 and the lowerinost 
tacts of 'e 
ductor's, through the C 
ated group, Subgroup and 
through the desired station 
the ringer thereat. 

it will he noted that relay 
operate due to the forth conductor of 
cailed line being open. If the opei'at 
Called a line of a diffei'ent chtia 
exampie, a rui'ai or a party ine 
would have operated die to gro 
present on the fourth conducto: 

CC s 

lie opei'- 
S i'elays 

2, () ::ct:{{ 

86 (ises, in of 

Of Sich : 
in: circii, W). line &nd fle r 

at Onatic: 
tion of pa 

applica i. 

Bui'al line ringi 
Upon the response of the called subscriber 

at station 322, & 805 Operates : 
increased to 'ent the 'eth 

'Groves the st - i. lay 805, in of 
cuit, f'oin 'el: 
8) operates a 
airin: TYe Short 
therett) on : m 

its amattie, connec 
called line through t 
tuni: circuit 
8tes. Relay 809 in operat 
circuit for the slow-to-release 
lay 810 in operating co 
circuit, throia 
tacts of 'elay 
then locks to g 
The called SibStation 

aiking current from 
l'ough the winding - r 

eft-hand winding of repeati 
thence over the heavily marked ri 
tors throtigh the substation and 
the heavily marked ti co t 
left-hand winding of 
and a nature and back coni 
fo ground. 

{Upon the coxapletion o 
'estoration of the tree 

he station 322, 
a leasing, in turn, 
being slow to release 
for an interval a 

this interVa a & Sig (i. 

the trix to Gei'; 
causes the operation of 
locks to the ground on the : 
819. Relay 828, in operating short circuits 
the high resistance winding of relay 8: ), 
which inci'eases the citient flow thirough 
a;n) 862 and causes it to glow, thereby in 
Ricating to the opei'a 

Station 322 
is hairetofore s 

he slow-to-release 
i after reia. 9 releases the 

ting a circuit, foll ringing irelay 816, 
ch in turn completes an obvious hold 
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ing circuit, through its inner lower contacts 
for relay 814. A circuit for siow-to-release 
relay 812 exists through the outer left hand 
contacts of relay 814. So that said 'elay 812 
does not deemergize due to the opening of 
its circuit at the alternate contacts of relay 
811, when relay 84 (3 is operated to give the 
disconnect signal. A short interval after 
the release of relay 810, relay 816 releases 
again energizing the relay 311 which main 
tains Felay 312 operated Until the operator 
disconnects. 
The Operator noting the g 

nal 862 may remove pilg88 
whereupon relay S20 deemergizes caising 
the deemei'gization of "elay 811 and in tui'a 
of relay 812. Relay 812 in releasing re 
moves ground from the winding of relay 
212 of the rink conjecto; circuit, where 
upon all operated Felays of the trulink Con 
nector circuit and trunk circuit are 'estored 
to normal positioi. 

if the line of the desired subscriber is 
busy, test relay 803 will be energized due 
to the presence of battery potential on the 
sleeve of said line. Relay 803 will then be 

owing of sig 
. Wr 'on jack 823 

(3 

opei'ated over a path extending from bat 
tery on the sieeve conductor of iiie 322, con 
tact 221 of relay 220, contacts 241 of relay 
240, contacts 290 of relay 202, arinature and 
front, contact of reiay 840, left-hand no 
inal contacts of relay 803, winding of relay 
803 to ground on conductor H. Relay 803 
in operating locks up through its left-hand 
alternate contacts to ground on conducto: 
- and through its outer right-hand contacts 
connects busy tone from a Source 881, to the 
back contact and lower inner airinature of 
relay 804, condense: 882, through the upper 
left-hand winding of repeating coil 815, 
arnature and back contact of relay 808 to 
ground. Tone passing through the left 
hand winding of relay 815 induces a corre 
sponding tone in the right-hand winding 
thereof, Said tone being then transmitted 
over the trunk conductor's 89 and 898 to 
the operator at the main central office. 
The operator at the central office, noting 
the tone withdraws the plug 864 from the 
jack 823 whereupon all apparatus is re 
stored to normal. 

Calls from and to rural lines. 
When a rural line subscriber nakes a 

call, by removing his receive; from the 
hook, he establishes a circuit fron ground 

as s contact 105 of the impulse Seinder S, contact 
112, controlled by the switchhook iii.3, and s 

thence over a parallel path, one side of 
which comprises the lower winding of the 
ringer 104 and the right hand line con 
ductor, and the other side of which con 
prises the upper winding of the ringer 104, 
contact. 101, Switchhook 113, secondary 
winding of induction coil 102 and the left 
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hand line conductor, to the upper winding 
of line relay 401 and thence to battery and 
g"Ound. Closure of this circuit causes the 
energization of line relay 401, whereupon 
the rural line is connected through the con 
tacts of the group, Subgroup and units re 
iays to the link circuit in the manner here 
to foie described. 
As the fourth c{nductor of the rural line 

is connected directly to ground, but in relays 
902 and 903 will become energized and the 
c: Fig end of the link circuit will be 
adapted to simplex operation. This is ac 

R. 

complished through the energization of Fe 
lay 904 in a circuit fron ground, the aria 
tire and contact of relay 903, winding of 
eiay 904 to battery and ground. Through 
the energization of relay 904, relay 901 is 
rendered ineffective and relay 905 is placed 
in a circuit ieading from battery, winding 
of relay 905, and thence over a parallel 
path, Oie side of which compirises the front 
contact and inner upper airmature of relay 
904, the upper right hand winding of re 
peating coil 910, the back contact and right 
hand armature of relay 911, conductor C1 
and thence to the ground connected to con 
tact 105 of the Subscriber's sender S over a 
path heretofore described, and the other 
side of which parallel path comprises the 
fi'oint contact and lowei armature of relay 
904, lower right hand winding of repeating 
coil 910, back contact, and right hand arm 
ature of relay 911, conductor C2, and thence 
to the gi'Ound connected to contact 105 of 
the Subscriber's sender S. In this manner 
relay 905 is placed under control of the 
subscriber's sender S and will respond 
thereto in the same manner that relay 901 
responds to the other subscriber Senders 
such as S1 and S2. 
The contacts controlled by relay 905 per 

form the same functions as those controlled 
by the "elay 901. So that interruption of the 
circuit of reiay 905 produces the same re 
Sult as interruption of the circuit of relay 
901 and through similar trains of impulses 
the relay connectoi's are set to connect the 
calling line to any other desired line. 
On incoming calls from the central office 

to a rural line, relay 808 will become ener 
gized upon the energization of the COR1 
or the COR2 relay (Fig. 5), which relays 
become energized in response to the dialing 
of a suffix indicating a particular station 
of a rural line in a nanner similar to that 
heretofore described in connection with re 
lay 650. The circuit for relay 808 in one 
case may be from battery, winding of re 
lay 808, front contact and inner upper arma 
tire of relay COR1 (Fig. 5), conductor H, 
front contact and inner left hand arnature of 
relay 212, to ground. The energization of 
relay 808 cuts off the ground connection to 
the upper left hand winding of repeating 
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coil 815 and connects it directly to the lower 
left hand winding of the same coil, so that 
now current will flow from battery through 
the winding of relay 809, and thence in 
parallel through the upper and lower left 
hand windings of repeating coil 815 in p: I'- 
allel to the subscriber's line whei'ely signal 
ing and Supervision has take place over 
the two line conductors in parallel, and con 
versation may be directed over the metallic 
circuit using the two line conductoi's in 
series. 

in the case of a call directed from a link 
circuit to a rural line the direct ground con 
nected to the fourth conductor results in 
the energization of relay 941 whereby the 
ringing current is now taken from the con 
tacts of the COR1 or the COR2 relays (Fig. 
6). It will also be noticed that upon the 
energization of either of these two last-men 
tioned relays that relay 942 will become en 
ergized in a circuit from battery, winding 
of relay 942, lowermost contact of 'elay 651, 
to ground on conductor H whereby the sin 
plex condition is again established to the 
called line, both the upper and lower left 
hand windings of repeating coil 910 being 
now connected to battery. 
So far certain representative types of 

connections in this system have been de 
scribed in detail and it is beleived that other 
types of connections need not be further de 
scribed on account of needless repetition. 
Suffice it to say that the link circuit of 
Fig. 9 will automatically adapt itself both 
on its incoming and outgoing einds to the 
particular type of line calling or called. 
The connection of a direct ground, ground 
through a resistance or the disconnection of 
ground from the fourth conductor deter 
mines the action of the two relays 902 and 
903, which in turn determine the type of 
circuit that, will be presented to the calling 
line. The called end of the link circuit is 
conditioned in response to the dialing of a 
suffix representing a code of the rural line, 
and the type of ringing current is deter 
mined through the action of relay 941, which 
responds to either a rural line or a party 
line. 

In the case of a call over the trunk cir 
cuit to the central office on an Outgoing call, 
since there is no need for the use of a sim 
plex circuit none will be set up, but on an 
incoming call a simplex circuit will be es 
tablished through the operation of one of 
the code ringing relays COR1 or COR2. 
What is claimed is: 
1. In a telephone exchange System, a plu 

rality of subscribers' lines of different char 
acter, a link circuit, common to sail lines, a 
relay line finder responsive to the initiation 
of a call from a station on One of said lines 
to extend the line of the calling station to 
said link circuit, a relay connector, means 

controlled by the calling subscribe for ex 
tending the link circuit over said relay con 
nector to a called station, a plurality of 
Sources of ringing current associated with 
Sid link circuit, and means determined by 
the character of the called line for condi 
tioning the link circuit for the application 
of the proper source of ringing current 
thereto. 

2. in a telephone exchange system, a plu 
rality of subscribei's lines of different chair 
acte', a link circuit common to said lines, 
a relay line findel responsive to the initia 
tion of a call from a station on one of said 
lines to extend the line of the calling sta 
tion to said link circuit, a relay connector, 
means controlled by the calling subscriber 
for extending the link circuit over said re 
lay connector to a called station, a plurality 
of sources of ringing current associated with 
said link circuit, means determined by the 
character of the called line for condition 
ing the link circuit for the application of 
the proper source of ringing current thereto, 
and subscriber controlled means for apply 
ing current to the called line. 

3. In a telephone exchange system, a plu 
rality of subscribers’ lines of different char 
acter, said lines being divided into groups 
irrespective of their character, the lines of 
said groups being divided in a plurality 
of subgroups, a link circuit, means compris 
ing a plurality of groups, subgroup, and 
units relays for extending the connection 
from a calling one of said lines to said link 
circuit, subscriber controlled means for ex 
tending the calling line over said link cir 
cuit to a called line, a plurality of Sources 
of ringing current associated with said link 
circuit, and means determined by the char 
acter of the called line for conditioning the 
link circuit for the application of the proper 
source of ringing current to the called line. 

4. In a telephone exchange system, a plu 
rality of subscribers lines of different char 
acter, said lines being divided into groups 
irrespective of their character, the lines of 
said groups being divided in a plurality 
of subgroups, a link circuit, means come 
prising a plurality of group, subgroup, and 
tunits relays for extending the connection 
from a calling one of said lines to said 
link circuit, subscriber controlled means for 
extending the calling line over said link 
circuit to a called line, a plurality of sources 
of ringing current associated with said link 
circuit, means determined by the character 
of the called line for conditioning the link 
circuit for the application of the proper 
source of ringing current to the called line, 
and subscriber controlled means for apply 
ing the proper source of ringing current to 
the called line. 

5. In a telephone exchange system, a plu 
rality of subscribers' lines, said lines in 
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cluding lines having single stations thereon 
and lines having a plurality of stations 
thereon, the latter mained lines including 
party lines and rural lines, means includ 
ing a line finder, a link circuit, and a con 
nector in serial relationship for establish 
ing a connection between a calling and a 
called station of said lines, a plurality of 
Sources of ringing current for signaling, 
said sources including code, harmonic and 
alternating current ringing currents, means 
associated with the link circuit for auto 
matically conditioning the link circuit for 
the application of code or harmonic ring 
ing current to the line if the cai) is rever 
tive, and means controlled by the calling 
station for applying alternately two of 
the sources of ringing current to the line 
if the revertive call is on a party line and 
for applying one of the soli:'ces of ringing 
current, if the revertive call is on a rural 
line. 

6. In a telephone oXchange system, a plu 
Fality of subscribers’ lines, said lines includ 
ing rural lines, individual lines, and party 
lines, relay switching mechanism for estab 
lishing connections between lines, said mech 
anism including directively controlled re 
lays, a full metallic dialing circuit for ex 
tending a connection from an individual or 
a party line. a simplex circuit for extending 
connections from a rural line, and means op 
erative to automatically adapt the link cir 
cuit for full metallic or simplex operation. 

7. in a telephone system, a first exchange, 
Subscribers’ lines of different characters ter 
minating therein, a second exchange, an 
operator's position thereat, means including 
an impulse Sender and autoimatic switching 
mechanism for interconnecting one of said 
lines and said position, a simplex signal 
ling circuit, for lines of one character, a 
full metalic signailing circuit for lines of 
another characte;", and means automatically 
operative depending upon the character of 
the subscriber's line to reinder the simplex 
or the full metallic circuit, operative. 

8. In a telephone systein, a central office. 
lines different characters terminating 
therein, non-nuinerical Svitches and con 
nector switching mechanism at said office, 
link circuits for extending said non-in meri 
cal switches to said connector switching 
mechanism, simplex controlling circuits for 
lines of one character, ful metallic control 
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ling circuits for lines of another character, 
and means associated with said link cir 
cuits for differentiating between the lines of 
different character in order to supply each 
with its respective talking and controlling 
circuit. 

9. In a telephone system, a first exchange, 
subscribers’ lines of different characters ter. 
minating therein, a second exchange, a 
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trunk line extending between said ex 
changes, a signal fo, said trunk line, a cord 
circuit, a supervisory signal therein, means 
including at inpuise sender and automatic 
switching mechanism for extending said 
subscriber's lines to said trunk circuit, a 
simpiex controlling and signaling circuit 
for ines of one character, a full metallic 
controlling and signaling circuit for lines 
of another character, means associated with 
said trunk circuit for differentiating be 
tween the lines of different characters in 

65 
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order to sippiy each with its respective cir 
cuit, means automatically operative to actu 
ate said trunk signal when said trunk line 
is seized by the calling Subscriber, and 
tieans under the control of the calling sub 
scriber for controlling said supervisory sig 
in a when said cord circuit is connected to 
said trunk circuit. 

10. In a telephone system, lines of differ 
{ent character, a link circuit for intercon 
necting said lines, automatic switches for 
connecting said lines to said link and for 
connecting said link to said lines, means in 
dividual to each of said lines for denoting 
the character thereof, and means in said 
link circuit responsive to said first means 
for changing the character of said link cir 
cuit. 

11. In a telephone system according to 
claim 10, the provision of a Series of steer 
ing relays, and means in said link circuit 
controlled by said responsive means for 
rendering one of said relays ineffective 
when lines of certain character appropriate 
said link circuit. 

12. In a telephone system according to 
claim 10, the provision of one steering re 
lay for each digit in the designation of a 
called number. . 

13. In a telephone system according to 
claim 12, the provision of one steering re 
Jay for the station Stuffix of a calling party 
line in combination with means controlled 
by said responsive means for rendering 
said last relay effective only when party 
lines appropriate said link circuit. 

14. In a telephone system according to 
claims 10 to 13, inclusive, the provision of 
switching devices having permanently 
paired primary and secondary contacts for 
extending said lines to said link circuit, 
and said link circuit, to said lines. - 

15. In a telephone system according to 
claim 10, the provision of a plurality of 
Sources of ringing current common to said 
link circuit and a plurality of relays indi 
vidual to said link circuit for connecting 
said sources of ringing current to said 
link circuit whereby suitable ringing cur 
rent may be transmitted to a called tele 
phone line. - 

16. In a telephone system according to 
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claim 15, the provision of means to selec 
tively control said ringing current connect 
ing relays. 

17. in a telephone systein according to 
ciain 16, the provision of means responsive 
to the establishment of a revertive call by 
a party line to selectively control a plurality 
of said ringing current connecting relays. 

18. In a telephone systein accoiding to 
claim it, he provision of means for altel 
nately rendering said seleted ringing cur 
reint connecting relay's effective. 

19. in a telephone system, telephone 
lines, a link circuit for interconnecting said 
lines, switching devices for connecting said 
lines to said link circuit and switching de 
vices for connecting said link circuit to said 
lines, a relay common to said switching de 
vices, and a circuit for said relay which is 
closed only upon the actuation of a switch 
ing device for extending said link circuit i 

'?,998 : 

to said lines corresponding to an actuated 
Switching device for extending said lines 
to said link circuit, said relay controlling 
Imeans in said link circuit to establish a 
revertive connection. 

20. In a telephone system according to 
clain 9, the provision of a plurality of 
iroups of Switching devices : ind a plurality 
of said 'evertive connection relays. One in 

illa to each of said grops of Switch dividual 
ing devices, and a series circuit controlled 
by said relays for controlling said link cir 
cuit whereby the condition for a revertive 
connection can be established only when all 
of said relays are energized thus indicating 
the actuation of corresponding switching 
devices in each of said groups. 

in witness whereof, here into subscribe 
my name this 23rd day of December A. D., 
1920. 

SAMUEL B. WILLIAMS, Jr. 
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