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SAMUEL B. WILLIAMS, J.R., of BRookLYN, NEW YORK, AND EARL s. GIBsoN, or RIDGEWOOD, NEWJERSEY, ASSIGNORs TO WesTERN ELECTRIC conPANY, INCOR 
PORATED, OF NEW YORK, N.Y., A CORPORATION or NEw York. 

AUTOMATIC TELEPHONE systEnd. 
Application aled September 7, 1988, serial No. 588,633. 

To all whom it may concern: 
Be it known that we, SAMUEL.B, WL 

LIAMs, Jr., and EARL S. GIBSON, citizens of 
the United States of America, residing at 
Brooklyn, in the county of Kings and State 
of New York, and Ridgewood, in the county 
of Bergen and State of New Jersey, respec 
tively, have invented certain new and useful 
Improvements in Automatic Telephone Sys 
tems, of which the following is a full, clear, 
concise, and exact description. 
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25 

nections. 
30 

This invention relates to automatic tele 
phone exchanges and more particularly to 
what are known as community automatic 
exchanges; that is, systems for small towns 
and VR wherein various types of sub 
scribers' lines such as rural lines and party 
lines as well as individual lines terminate 
in the same exchange, the rural lines being 
local battery lines and the party and indi 
vidual lines being common battery lines. 
The object of the invention is to provide 

a system of this character which will beef 
ficient in operation and cheap to manufac 
ture. 

In the circuit arrangement of this inven 
tion multi-contact relays instead of step-by 
step switches are used to establish the con 

These multi-contact relays con 
sist of a number of bare wires running hori 
zontally with which other bare wires are 
adapted to engage. A feature of this in 
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50 

vention is the provision of a circuit ar 
rangement for preventing sparking at the 
points where the bare wires engage when 
the contact between these wires is broken 
upon the disestablishment of the connec 
tions, these wires not being provided with 
platinum contacts. In accordance with this 
feature of the invention, the circuits for 
maintaining the multi-contact relays ener 
gized to hold these bare wires in contact is 
not broken until after the circuits which 
lead through these bare wires have been 
opened. 
arranged that upon the breaking down of 
the connection a relay is released which re 
moves current from what may be termed . 
for convenience the circuit relays. These 
relays in releasing remove current from the 
circuits including the bare wires referred to. 
After this current is removed the circuit of 
the relay which has been maintaining the 

More specifically, the circuit is so 

multi-contact relays energized is opened 
and these relays released, but inasmuch as 
no current is flowing at this time through 
the points where these bare wires engage, 
no sparking results. It will be readily ap. 
parent that this is a desirable if not a neces 
sary feature where ordinary bare wire with 
no platinum contacts is used, for otherwise 
the wire would be burned and rendered use 
less in a very short time. 
Another feature of the invention is the provision of a circuit arrangement for pre 

venting the calling subscriber from dialing 
more digits than required to build up the 
particular connection involved. 
A further feature is the provision of a 

circuit arrangement wherein in the case of 
a revertive party line call the calling party 
dials the directory number of the desired 
station and then dials the letter suffix of his 
own station, and then replaces his receiver, 
whereupon his bell and the called station 
bell will ring alternately until the called 
party answers, when the ringing will cease 
which is the signal for the calling party to 
remove his receiver and carry on the con 
versation. 
Another feature is the provision of means 

for preventing two or more lines calling si 
multaneously from getting the same link 
circuit. 
Another feature is the provision, in a community exchange of the all-relay type, 

of a circuit arrangement whereby the call 
ing party, in addition to being able to build 
up local calls automatically, can select one 
of a number of trunk groups, whereupon an 
idle trunk in the selected group is connected to his line over which the callis extended to 
a desired main office. 
Another feature is the provision of a cir 

cuit arrangement wherein on a revertive 
call the connector relays are released and 
the finder relays are held set, thus effecting 
a saving in current. This is a very desir 
able feature in systems supplied with cur 
rent from a small storage battery. 
A still further feature is the provision of 

a circuit arrangement whereby upon the se 
lection of a trunk to one of the central of 
fices, alternating current is momentarily 
applied thereto to operate a signal at the 
said office as a calling signal, and upon the 
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replacement of the receiver by the calling 
party said current is again applied to oper 
ate a disconnect signal at said office. 
A further feature is the provision, in a 

system of the type referred to, of a circuit arrangement, for operating a signal at the 
central office if all the links are Busy or de 
fective. - 

Another feature is the provision, in a sys 
tem of the type referred to, of a circuit ar rangement for automatically selecting an 
other link if the one selected does not func 
tion and extend the calling line within a 
certain interval. 
A further feature is the provision, in a 

system of the type referred to, and wherein 
a line finder starting circuit is closed upon 
the removal of the receiver by the calling 
party, said circuit being then removed from 
his control and released when the line is 
extended by the finder, of means for restor 
ing the start circuit to normal in case the 
calling party abandons the call before the 
finder has time to connect with the calling 
line. 
A further feature is the provision of an 

improved means for generating the required 
ringing current by means of relays, and a 
code switch for applying this current to the 
rural lines, the code switch magnets being 
operated in sequence and not in unison so as 
to permit of a relatively small battery being 
used. 
Another feature is the provision of an all relay generator and a switching arrange 

ment for selectively operating party line 
bells branched off the line to ground and 
operated by plus and minus current. 
Other features will appear in the follow ing detailed description. 
Referring to the drawings: 
Fig. 1 shows the various types of sub 

scriber circuits; Fig. 2 shows a trunk con 
nector; Fig. 3 shows a local connector; Fig. 
4 shows a line finder; Fig. 5 shows marker 
and allotter circuits; Figs. 6 and 7 show a 
link circuit; Fig. 8 shows a counting relay 
circuit; Fig. 9 shows a trunk selector; Figs. 
10 and 11 show a trunk circuit and Fig. 10 
also shows a trunk ringing control circuit; 
Fig. 12 shows a ringing circuit; Fig. 13 
shows the tone and alarm circuits; Fig. 14 
shows the substation dial, and Fig. 15 is a 
view showing the manner in which the draw 
ings should be arranged to trace the opera 
tion of the circuits. 
The system shown in the drawings is par 

ticularly adapted to give full automatic 
service to small towns and the equipment 
shown provides for eighty subscribers' lines 
and ten groups of trunks by means of which 
connections may be extended to other offices. 
These eighty lines are individual lines, party 
lines and rural lines. The individual lines 
are operated on a common battery basis. 
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The subscribers' sets of these lines equipped 
with the usual bridged arrangement of 
ringer and condenser for signaling. The 
party lines are also operated on a common 
battery basis and are equipped with the stand 
ard Bell party line ringing equipment; 
that is to say an alternating current relay is 
bridged across the line at each station and 
when operated connects the associated biased ringer in a ground branch from one side of 
the line. One call number is assigned to 
each party line and a letter suffix is used to 
indicate the station on the line. The direc 
tory number for a station on a party line is 
therefore the line number followed by a let 
ter such as 32-R. The rural lines are oper 
ated on a local battery basis. The automatic 
equipment at the central office is controlled 
over a so-called simplex circuit from the 
subscriber's dial, a ground connection being 
provided at the dial. One call number is 
assigned to each rural line and the station 
is indicated by a two digit suffix. The direc 
tory number for a station on a rural line 
is the line number followed by a two digit 
suffix, such as 21-18. 
When the receiver is removed from the 

hook a distinctive dial tone will be heard as 
soon as the automatic equipment is ready to 
receive impulses. The time between the re 
moval of the receiver until the tone is heard 
is very short. 

Calls for stations not on the same party or 
rural line will be made bv dialing the direc 
tory number. If the wanted line is busy a 
distinctive busy tone will be heard when the 
dialing operation is completed, and the re 
ceiver should then be replaced, which re 
leases the automatic equipment. If the sta 
tion is idle, ringing tone will be heard and 
will continue until the call is answered. If 
the call is for a station on the same line, 
whether party or rural, it is known as a 
reverting call. If a party line subscriber 
desires to make a reverting call he dials the 
listed number and the letter suffix of his own 
number and then replaces his receiver. The 
bell of his own as well as that of the called 
station will ring alternately until the called 
party answers when the ringing ceases 
which is the signal for the calling party to 
again remove his receiver and conversation 
may proceed. If the calling party is on a 
rural line and desires to make a revertive 
call he will only have to dial the listed num 
ber and then replace his receiver. All the 
bells on the line will then ring the code of 
the called station and will stop ringing when 
the called party answers, which is the signal 
for the calling party to remove his receiver 
and conversation may proceed. The calling 
party can readily identify a reverting call 
since the first two digits are the same, the 
suffix only being different. 
In making a trunk call the subscriber will 
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dial the code for the particular trunk. In 
the present embodiment of the invention the 
first digit is zero followed by the number of 
the particular trunk group. This results in 
the selection of a trunk and the operation of 
a signal at the central office to which the 
trunk extends, whereupon the operator will. 
plug in and ascertain the number desired 
and then extend the connection. If all the 
trunks in the desired group are busy the 
calling party will get a distinctive tone, 
whereupon he should replace his receiver to 
restore the automatic equipment. 
On incoming trunk calls to the community 

exchange the operator at the distant main 
office sets the automatic equipment at the 
said exchange to connect with the desired 
line. 
The ringing current on an incoming trunk 

call is automatically applied at the branch 
exchange. Due to the isolated location of 
the branch exchange a single low frequency 
ringing system made up of relays is used. 
Provision is made for a maximum of twenty 
stations on a rural line and a code Switchfor twenty different ringing codes is provided. 
A detailed description will now be given 

of the operations involved in building up 
the various kinds of connections. In tracing 
these circuits it should be borne in mind 
that the hundreds or thousands and hun 
dreds digit of the reference character will 
indicate the sheet whereon such character 
will be found. 

Individual line to individual line. 
The removal of the receiver by the sub 

scriber at substation 22 closes the circuit of 
line relay 500, which relay in attracting its 
armature 518 operates group relay 501 over 
a circuit including a normal contact of relay 
502. Group relay 501 at its right armature 
closes a locking circuit for itself including 
group relay 503 and a normal contact of 
relay 504. To provide against two or more 
group relays 501, 529, etc., operating simul 
taneously and thus seizing the same link, the 
locking circuit leads through series contact 
on all the intermediate group relays. Thus 
if, two or more group relays such as 501, 529 
operate simultaneously only one relay 50i, 
can hold. Relay 503 operates group relay 
502, which relay in attracting its right ar 
matures removes ground from the group re 
lays corresponding to 501 and grounds the 
starter wire to initiate the operation of line 
finder mechanism to extend the calling line 
to an idle link circuit. The starting circuit 
includes the following elements: ground, 505, 
506, 507, 508, 509, allotter relay 400 to bat 
tery. Assuming the allotter control switch 

65 

AC shown in Fig. 5 to be in position 3, the 
starter wire will be connected to allotter 
relay 400 of the third link through the nor 
mal contact of the advanced starter wire re 

8. 

lay 401. Relay 400, in operating prepares a 
circuit for relay 504 in the starter circuit, 
but the latter cannot operate because it is 
short circuited by the normal contact of 
relay 401, as is evident from the circuit 
traced for relay 400. This short circuit will 
be removed when the calling line has been 
extended to the link circuit, when relay 504 
will operate and unlock the group relays 501, 
503 to restore the control of the start circuit 
to the other lines. Relay 400 in operating, 
causes the operation of the link holding re 
lays of Fig. 7. as will be described, and con 
nects the group relays of the line finder to 
the contacts of the group relays in the group 
circuit to connect the calling line to the 
seized link. More in detail, the call being 
traced having originated in group No. 1, 

70 
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group relay 501 having been operated as de 
scribed causes the operation of group relay 
402 corresponding to this group in the line 
finder shown in Fig. 4 when relay 400 oper 
ates as described. This circuit includes the 
following elements: battery, 402, 403, 510, 
511, 512, to ground. Relay 402 connects the 
ten lines including the calling line to the 
cross wire multiple shown in Fig. 4. Relay 
400, in operating, also operates group relay 
513 over the following circuit: battery, 513, 
514,404, 405, 406, 407,440, 515, 516, 507,506, 
505 to ground. Relay 513 places the units 
relays in the line finder under the control of 
the line relays of the calling group and 
causes the operation of the particular units 
relay in the line finder which corresponds to 
the position of the operated line relay 500 in 
the group. The calling substation 22 being 
the second line in the first group, relay 408 
will be operated, as follows: battery, 408, 
409, 410,560,517, 518, 519, 565, 566 to 
ground. It will be noted that when relay. 
513 operated, it completed an obvious circuit 
for relay 520. 

Resistance 567, connected between battery 
and the front contact of relay 500, is to pre 
vent the ground applied at the armature 566 
from being connected directly to battery 
when relay 513 operates as described; it is a 
protective resistance. 
Slow to release relay 700 in the link cir 

cuit (Fig. 7) operates when relay 400 oper 
ates, the circuit being as follows: battery, 
700, 701,600, 300. 411,412 to ground. Relay 
700 operates relay 702. The latter operates 
relay - 703. Relay 702 provides holding 
ground for all the ordinary circuit relays 
such as 761 while relay 703 provides holding 
ground for all the multi-contact relays such 
as 402, 408. Relay 703 releases after relay 
702 when the connection is broken down, so 
that no circuits will be broken by the wire 
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contacts of the multi-contact relavs when the 
latter release, thus avoiding sparking at the 
contacts. When the link circuit is connected 
to the calling line by relays 408, 402, as de 30 
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scribed, relay 401 operates in series with the 
cut-off relay 522 of the calling line, the cir 
cuit being as follows: ground, 401, 413, 301, 
601, 703,704, 602,302, 414, 415,416, 417, 
522 to battery. Relay 522 cuts of the line 
relay 500 in the well known manner. Relay 
401 transfers the start wire 516 from link 3 
which has just been taken for use to conduc 

O 
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pare for testing the called line. 

tor. 441 leading to link 4, and removes the 
short circuit from relay 504, which now op 
erates over conductor 527, and in attracting 
its left armature opens the locking circuit 
including group relays 501 and 503. Relay 
504 in attracting its right armature removes 
ground from the start wire 516 to prevent 
this ground from causing the seizure of link 
4 to which relay 401 has extended to start 
wire as described. At its left armature re 
lay 504 transmuts an impulse to motor mag 
net 539 of the allotter control switch AC to 
advance its brushes a step to vary the point 
of ingress of the starting conductor 516 with 
respect to the allotter A (Fig. 4) in order 
to distribute the load uniformly among the 
links. The release of relay 503 releases re 
lay 502 which restores the control of the group relays corresponding to relay 501 to 
their respective groups. Relay 502, in re 
tracting its armature 505, releases relay .504 
reconnecting the start wire 516 to armature 
F05 of relay 502 which may now be operated 
hy another calling line to cause the seizure 
of the link to which relay 504 extended the 
start wire 441. At this time relay 400 also 
releases, since its locking circuit is opened 
by the release of relay 502. 

Relay 702, in operating, operates slow to 
release relay 706 to prepare the ringing cir 
cuit, and slow to release relay 707 to pre 

The circuit 
for relay 707 is as follows: battery,707, 708, 
603, 303, 304, 613, 709, 710, 766,711, 712, 
713, to ground. The circuit for relay 706 is 
as follows: battery, 706, 714, 740, 788, 710, 
766, to ground over the path traced for re 
lay 707. 
Upon the operation of the group and units 

relays 402, 408, the impulse relay 715 is op 
erated over the subscriber's line circuit, this 
circuit including the following elements: 
battery 715, 716, 717, over the talking con 
ductors traced in heavy lines and including 
contacts of the operated tens and units re 
lays and the telephone set at substation 22, 
returning over 18, 719, to ground. When 
the calling line is extended as described to 
the link circuit, tone is transmitted to the 
calling line to inform the subscriber that the 
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equipment is ready to receive the impulses 
from the dial. It will be remembered that 
relay 702 operated when the calling line 
was connected to the link. This relay at its 
inner left armature closed a circuit for the 
dial tone relay 1322 which in operating en 
ergizes relay 1320. This relay interrupts 
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its own circuit, and creates a tone current 
in the primary of the induction coil 1323, 
which is transmitted over the following cir 
cuit which is the original energizing circuit 
for relay 1322: ground, 1322, 1323, 528,433, 
373, 374, 609, 728, 729, 775, 720,721, 
722, 710, 786, to battery, The tone trans 
former 716 transfers this tone by induction 
to the calling line over the circuit traced for the impulse relay 715. 
The subscriber at substation 22 now op 

erates the dial 100 to transmit the tens digit 
of the wanted number. The impulse relay 
715 at the first interruption of the line cir 
cuit, operates counting relay 800 over a 
circuit including the following elements: 
ground at the armature 720 of relay 764, 
721, 722, 723, 724, 801, (normal contacts of 
the upper counting relays) 800, 802, 832, 
to battery. Relay 800 connects the ground 
on conductor 801 to the slow releasing relay 
803, which in turn, operates relay 804 as foll 
lows: battery, 832, 804, 815,805,709,710,766, 
711, 712, 713, to ground. Relay 804 locks 
to conductor 805. Relay 800 prepares a cir 
cuit for relay 806, but this relay cannot op 
erate as long as it is short circuited by the 
ground applied to conductor 801 by the 
armature of the impulse relay 715 in its 
retracted position. When the impulse relay 
715 operates at the end of the first inter 
ruption, relay 806 operates in series with 
relay 800 over a circuit including the inner 
right armature of relay 800 to ground on 
conductor 805, and these relays lock up to 
this grounded conductor and relay 806 con 
nects grounded conductor 805 to counting 
relay terminal 1. When the dial interrupts 
the impulse circuit the second time and 
again closes the circuit, relays 807 and 808 
operate, releasing relays 800 and 806 and 
relay 808 connects grounded conductor 805 
to counting relay terminal No. 2. When 
counting relay 809 operates, relay 810 is 
operated from grounded conductor 805 and 
holds in series with relay 811 which operates 
when relay 809 releases. The cycle is then 
repeated for these counting relays if the 
digit is larger than 4. If relay 809 operates 
a second time, the relay 812 operates anor 
holds in series with relay 813 which operates 
when relay 809 releases, and a third cycle 
for the counting relays may be started. By 
means of these relays the impulses received 
from the impulse relay 715 are recorded. 
At the end of the series of interruptions for 
the first digit of the desired number and as 
suming this digit to be 3, slow relay 803 re 
leases due to ground being permanently re 
moved from conductor 801 by the continued 
energization of the impulse relay 715. Re 
lay 803 in releasing closes a circuit for the 
tens relay, 305 in the local connector con 
trol switch LCCS (Fig. 3). This circuit 

O 

75 

80 

90 

00 

10 

20 

includes the following elements: grounded 30 



0 

2) 

30 

40 

817, 824, 815 to 

l,668,088 

conductor 805, 815, 824, 816, 25, 694, 306, 334,365, 305 to Battery. Relay 305 con 
nects the counting relay terminals of Fig. 
8 to the group relays in the local connector 
circuit LC and the particular group relay, 
in this case relay . the tens digit 1 not 
being used, operates over 307,811, 875, 828, 
834,805, to ground, and locks to holding 
conductor 308 now grounded by relay 703. 
This locking circuit is as follows: battery, 
30, 308, 309, 606, 726, 740, 727, 728, 29 to ground. Relay 307 also operates relay 
310 over the following circuit: ground, 713, 
712, 11, 766, 764, 608, 313, 323, 376, 314, 
315, 364, 310, battery. The operation of 
relay 310 removes a short circuit from relay 
817 which now operates in series with relay 
305, this circuit including the following ele 
ments: battery, 305, 388,312, 60, 30,818, 

grounded conductor 805, 
The short circuit referred to may be traced 
as follows: 365, 306, 694, 725, 816, to 824. 
Relay 817, in operating, releases the count 
ing relays and also release relay 804 which 
releases relays 817 and 305. 
Conductor 306 over which the tens relay 

305 was operated is now extended to units 
relay 316 by the armature 384 of relay 310 
so that when slow relay 803 releases at the 
end of the series of interruptions correspond 
ing to the second digit, relay 316 operates, 
connecting the counting relay terminals to 
the units relays in the local connector, and 
assuming line 31 is being called, relay. 81 

5 operates over the following circuit: battery, 
3i, 318, 319, counting relay terminal 1, to 
grounded conductor 805. Relay 31, locks to 
grounded conductor 308 as described for 
tens relay 307. 
The link is now connected to the called line through the operated group and units 

relays 307, 317 in the connector. When the units relay 317 operated, relay 320 operated 
over the following circuit: battery, 820,821, 
(09, 1000, 610, 322, 377, 323,313,608, 64", 
766,711, 712, 713, to ground. Relay 320 re 
moves the short circuit from about relay 

5 5 

817, as described, which now operates in 
series with relay 316 as follows: battery, 
316, 389, 312, 607,730, 818, 817,824, 815,805 
to ground. Relay 817, in operating, releases 
the counting relays, and also releases relay 
804, which releases relays 817 and 316. The 
sleeve conductor 324 of the called line No. 

- 31 is now connected through the right wind 
ing of relay 731 to battery to test the condi 
tion of the called line. If the line is idle or 
ungrounded"this relay will not operate and 

(50 the link circuit will assume the ringing con 
dition immediately. The cut off relay 523 
of the called line now operates in series with 
sleeve relay 733, the circuit being as foll 
lows: battery 523, 418, 324, 366, 327, 367, 
612. 734, 775, 763, 736, 737, 733, 737, 613, 
1001, 1006, 1002, 1003, 948, 900, 1004, 614, 

lay 

703, 738, 712, 713, to ground. Relay 707 
released when relay 320 operated. The at 
traction of the left armature of relay 733 operates relay 706 over its lower winding to 
prepare the talking circuit and the attrac 
tion of its right armature releases relay 706 
to prepare the ringing circuit. Relay 733, 
in operating, operates relay 789, this circuit 
being as follows: battery, 739, 714, 740, 788, 
710,766, 711, 712, 713, to ground. When 
slow relay 706 releases a short interval after 
its circuit is opened by relay 733 as de 
scribed, it closes the following circuit to 
start the ringing generator (Fig. 13) in 
operation: ground, armature 741 of relay 
706, 742, 615, 378, 379, 380, 630, 1200, 1300, 
start relay 1301, to battery. Relay 1301 at 
its armature 1314 operates relay 1302, which 
in turn operates relay 1303. Relay 1303 in 
turn operates relay 1304. Relay 1301 at its 
inner right armature also operates relay 1805. 
Relay 1305 operates relay 1306. Relay 
1306, in operating, releases relay 1305 by 
short circuiting it. Relay 1305, in releas 
ing short circuits relay 1306, thereby releas 
ing it, and this cycle continues. When re 
lay 1306 operated, it operated relay 130. 
When relay 1301 originally operated, it 
closed a circuit through both windings of 
relay 1307, but these windings are differen 
tially wound and the relay did not operate. . 
Relay 1301 in operating, grounded the up 
per half of the primary winding of trans 
former 1308. When relay 1307 operated, it 
opened the circuit through the upper half 0 
of the primary winding and closed a circuit 
through the lower half, thus reversing the 
direction of the flow of current in the pri 
mary winding and producing alternating 
current in the secondary winding of the 105 
transformer 1308. This operation contin 
ues, thus producing current of the proper 
character to ring an alternating current bell. 
The alternating current produced in the 
secondary winding is controlled by brush ll0 
1201 connected to conductor 1202. It will 
be remembered that relay 1304 operated 
upon the operation of relay 1303. Relay 
1304, in operating, opens the circuit of re 
lay 1302, which after an interval retracts 115 
its armature, opening the circuit of slow re 

1303, which after an interval retracts 
its armature. Retraction of the armature of 
relay 1303 closes the following circuit to 
operate the magnet 1203 of the first row of 120 
brushes of the switch shown in Fig. 12: bat 
tery, 1203, 1204, 1309, 1315, 1311, 1312, 1373, 
1314, to ground. Magnet 1203, in operat 
ing, removes the short circuit from about re 
lay 1205, which operates in series with mag- 125 
net 1203. Magnet 1203 cannot hold in 
series with relay 1205, and therefore retracts 
its armature, advancing the brushes of the 
first row one step. When magnet 1203 re 
leases, it closes its back contact, and con- 180 
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ductor 1204 is now extended to conductor 
1206, whereupon magnet 1207 operates and 
this cycle continues until magnet 1208 
operates and releases. When relay 1209 
operates on the operation of magnet 1208 
and magnet 1208 releases, grounded wire 
1247 is extended to conductor 1248 and 
thence to conductor 1340 to short circuit re 
lay 1304. Relay 1304 thereupon releases, 
starting a new cycle of operations, this cycle 
continuing as long as start relay. 1801 is 
operated. The ringing current is inter 
rupted by the brush 1201 in order to avoid 
continuous ringing of the subscriber's bell. 
For simplicity of illustration the ringing con 
ductors 1235 and 1236 are shown as termi 
nating in a circle marked A. A similar cir-i 
cle marked Ain Fig. 7 indicates these ringing 
conductors in Fig. 7. They are shown con 
nected to the left armatures of relay 706. 
The path for ringing current may be traced 
as follows: (Fig. 7)743,744, 745, 746, 747, 
748, 749, 750, 751,752, 753, 754, 755, 43. The current in the primary winding 748, 
750, of the transformer 789 induces, alter nating current in the secondary winding 
756 and 757 to operate the bell at the called 
substation 31 (Fig. 1). This circuit is as 
follows: ground at the right-armature of 
relay 714,771, 756, upper talking conductor 
shown in heavy lines (Figs. 7, 6, 3, 2, 1) 
through the bell at substation 31, (Fig. 1) 
returning over the lower talking conductor 
(Figs. 1, 2, 3, 6, 7) 769, 757,758, 759, 760, 
792, 761, 762, to battery. A portion of this 
ringing current flows from the lower talking 
conductor 769, through condenser 724, con 
ductor 723, 720°, winding 721 of trans 
former 716, conductor 722, 710,786 to bat 
tery. Coil 716 transmits this ringing tone 
by induction to the calling line over the 
normal contacts of relay 764. In response 
to the ringing of the bell, the subscriber at 
substation 31 removes his receiver, thereby 
operating the marginal ringing cut-off relay 
763 through its right winding 761. Relay 
763 in attracting its armature 766 cuts off 
the ringing current by releasing relay 739, 
and in attracting its inner left armature 
locks up to grounded conductor 711. In at 
tracting its armature 766 relay 763 opens the 
circuits previously traced for relays 310 and 
320 in the local connector control switch 
(Fig. 3). Relay 320 in retracting its arma 
ture 379 opens the circuit traced for start 
relay 1301 in the ringing circuit (Fig. 13) 
thus stopping the operation of these relays 
and the ringing control switch, (Fig. 13) 
to economize on current. In attracting its 
armature 766, relay 763 operates relay 764 
as follows: battery, 764, 765, 766, 711, 712, 
713 to ground. Relay 764 connects talk 
ing conductors 751 and 747 to 718 and 
717, respectively and cuts off the impulse re 
lay bridge. Relay 789 in releasing, con 
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nects relay 767 to the lower talking con 
ductor 747 in circuit with the calling line 
and ground for this circuit is connected at 
armature 768 of relay 711" to the upper 
talking conductor 751. The circuit for 
feeding talking current to the called line 
leads from battery at the front contact and 
armature 759 of relay 763 to the lower talk 
ing conductor 769, ground being supplied 
to the upper talking conductor 770 at arma 
ture 771 of relay 714. A substitute holding 
circuit for slow release control relay 700 is 
closed by relay 767 so as to hold relay 700 
operated after relay 715 is cut off due to the 
operation of relay 764. 
Upon the termination of the conversation, 

the replacement of the receiver by the call 
ing party releases relay 767, which releases 
slow relay 700, which in turn releases relay 
702, which releases relay 703. Relay 702, 
in releasing its armature 713 removes 
ground from the locking circuits of the ener 
gized circuit relays, whereupon they release, 
and relay 703 in retracting its armature 729 
removes ground from the multi-contact re 
lays 402,408, and 307, 317, releasing them. 
Relay 703 releases after relay 702 so that 
no circuits will be broken by the wire con 
tacts of the multi-contact relays when the 
latter release, thus preventing destruction 
s to sparking at the contacts of these re 
ays. 
Assuming now that the called line was 

busy, busy test relay 731 will operate over 
its right winding from ground, on the sleeve 
of the called line. This circuit is as foll 
lows: battery, 731, 732, front contact and 
armature 772 of slow to release relay 707, 
734, 612, 367, 327, 366 to ground on sleeve 
wire 324 applied by the armature 713 of re 
lay 703 if the line is busy as a called line, or 
through a relay such as 401 if the line is 
busy as a calling line. Relay 731 locks to 
ground at 713 over its left winding and 
armature 738 and connects busy tone to the 
calling line through the medium of the tone 
transformer shown in Fig. 13. Relay 731 in 
operating operates 1317 as follows: ground, 
1317, 1316,1210,616,773,774, 775, 720°, 721, 
722, 710, 786 to battery. Relay 1317 oper. 
ates start relay 1318. The operation of re 
lay 1318 causes a self interrupter relay 1320 
to operate, and energizes relays 1302 and 
1803 to operate and 1304 to function as de 
scribed. The operation of relay 1304 oper 
ates relay 1319 and causes relays 1302 and 
1303 to release one at a time as described. 
Relay 1319 connects tone from relay 1320 
to the busy tone lead 1341. When relay 
1303 closes its back contact relay 1304 is 
short circuited and released, removing the 
short circuit from the left-hand winding of 
relay 1321. Relay 1319 holds in series with 
the left winding of 1321 which operates re 
moving the short circuit from its right 
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winding. The release of relay 1304 also 
causes relays 1302, 1303 and 1304 E. 

e 

second operation of relay 1304 short circuits 
and releases relay 1319 cutting tone off the 
busy tone lead and when relay 1304 is short 
circuited and released by the release of re 
lay 1303, relay 1321 is released. This se 
quence of operations will then be repeated 
as long as start relay 1318 is operated, caus 
ing an interrupted tone to be connected to 
the busy lead 1341. This tone conductor is 
connected through tone transformer 716 to 
battery at 786, and gives a busy tone to the 
calling line. The calling subscriber will 
thereupon replace his receiver, releasing re 
lay 715 which by releasing slow relay 700 
brings about the releases of the connection 
as described in the case of a successful call. 

Party lines. 
If the called number represents a station 

of a party line, the calling party will dial 
the tens and units digits of such line, and 
in addition a third or party line digit, L, 
M, R or W, which represent digits 6, 7, 8 
and 9 respectively. (Fig. 14.) Referring 
to Figs. 3 and 8, counting relay terminals 
6 to 9 inclusive are used in connection with 
party line signaling. If a station of a party 
line is called, a ground will be connected 
to one of the counting relay terminals 6 
to 9 due to the transmission of the third 
digit, which in the present embodiment of 
the invention is always either 6, 7, 8 or 
9 impulses, as stated. It will be remem 
bered that relay 320 operated when the units 
relay 317 operated in the connection traced. 
The party line being shown as No. 32, the 
operating circuit for relay 320 instead of 
being closed by units relay 317 is closed 
by units relay 382 since the units digit is 
2 instead of 1 as just described in the case 
of the call to line 31. The circuit for re 
lay 320 is as follows: battery, 320, 321, 609, 
1000, 610,322, 383, 323,313,608, 764,766, 
711, 712, 713 to ground. Relay 320, at its 
armature 368, transfers conductor 306 lead 
ing from the counting relay circuit, to re 

50 
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lay 328. Relay 328 operates upon the ter 
mination of the third or party line set of 
impulses, when slow relay, 803 releases as 
described in connection with relays 305 and 
316. Its circuit is as follows: battery, 328, 
368, 384,306, 694, 725, 816, 824, 815, 805, 
709, 710, 766,711, 712, 713 to ground. The 
called number is 32-R, and since R is 

y the transmission of eight im pulses, (Fig. 14) party line ringing con 
trol relay 618 will be operated over the 
following circuit due to the operation of re 
lay 328; battery, 631,618, 619, 331, 332,381, 
819, (Fig. 8) to ground on conductor 805, 
through the operated counting relay con 
tacts as described. Relay 618, in operating, 

7 

locks over the following circuit: battery, 
631,618,646,633, resistance 655, 624, 776, 
797, 777, 779,729 to ground. Relay 618, in 
operating, operates relay 620 as follows: 
battery, 620, 621, 333,385, 334, 622, 623, 
641", 624, 776, 777, 779,729, to ground. Re 
lay 620 at its contact 634 locks to holding 
conductor 633 through resistance 655. 

Relays 618 and 620 cooperate to prepare 
the link circuit for applying the proper 
character of ringing current to signal the 
party line station 32-R, and relays 733 and 
739 operate in the manner hereinbefore de 
scribed. When connection is established 
with the party line, relay 710 operates from 
ground on the test conductor 556 (Fig. 5) 

80 

of the line through resistance 555, each party . 
line having a similar resistance included in 
its test conductor. The test conductors of 
the individual lines are open, as for exam 
ple conductor 557. Relay 710 operates as 
follows: battery, 710, 714 (which is mar 
ginal and does not operate in series with 
said resistance), 726, relay. 706 being op 
erated 745, 727, 611,391,392,393, 394, 435, 
556, 555 to ground. Relay 710 closes the 
following circuit for holding slow relay 
706 operated to prevent the application of 
individual line ringing current to the 
selected party line: grounded conductor 
11, 766,710, 756, 706 to battery. Relay 

620 in operating as described operated re 
lay 329 as follows: battery 329, 350, 670, 
640, 624, 776, 777, 779, 729 to ground. 
Relay 329 locks over the following cir 
cuit: battery, 329,613, 709, 710,766, 711, 
12, 713 to ground. Relay 329 closes the 
following circuit for ringing start relay 
1301: battery, 1301, 1300, 1200, 630, 380, to 
ground at the armature 395 of relay 329. 
Relay 1301 starts the ringing circuit of 
Fig. 13 as described in the case of an in 

O) 

dividual line. When brush 1211 reaches the 
eleventh contact 1212, pull-up relay 780 will 
operate. The circuit is as follows: ground, 
1211, 1212, 1237,636,625,626,627, 628, 679, 
629,680,781, 782, 783, 780, to battery. Re 
lay 780 locks up over the following circuit: 
battery, 780,787, 788, 710, 766, to ground on 
conductor 711. Relay 780 prepares the 
ringing circuit. When brush 1213 reaches 
the eleventh contact 1214, relay 784 operates 
over the following circuit: ground. 1213, 
1214, 1238, 637,630, 631, 632, 633, 785, 784, 
786, to battery. When brush 1215 reaches 
the twelfth contact 1216, alternating current 
is applied over the following circuit to the 
primary of the transformer 789: lower end 
of the secondary of the transformer 1308, 
1202, 1215, 1216, 1232, 638, 634, 635, 636, 
637, 699, 638, 790, 742, 754,753, 752, 751, 
750, 749, 748, 747, 746, 745,743, 791, 639, 
640, 641, 642,643,644, 645, 1217, to the other 
side of the secondary of the transformer 
1308. This flow of alternating current 
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though the primary of the transformer 
S9 induces alternating current in the sec 
ondary winding, which flows out over the 
called line. Relay 784 at its armature 792 
connects positive current from source 744 
through the right winding 761 of the ring 
ing cut-off relay 763 to the lower side 769 
of the link circuit and armature 771 of 
relay 714 connects ground to the upper side 
70 of the link. Thus superimposed posi 

tive current is impressed upon the called 
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party line to operate the ringer 102 at sta 
tion 32–R. The alternating current relays 
at all the stations operate and relay 101 con 
nects bell 102, adapted to respond to posi 
tive current only, to the lower side of the 
line at station R. Relay S4 applies this 
positive current over the following path: 
positive pole of the battery 44, 792, 761, 
762, 760, 759, 758, 757, to the lower side 
769 of the link, and to ground through 
the bell 102. Upon the response of the 
-called party, the marginal cut-off relay 763 
operates, opening the ringing circuit by 
releasing relay 739 as described. In at 
tracting its armature 66 relay 63 opens 
the locking circuit traced for relay 329 
which in retracting its armature 395 opens 
the circuit traced for start relay 1301 in 
the ringing circuit to stop the operation of 
the relays of this circuit and also the op 
eration of the switch of Fig. 13, to econ 
omize on current as described. The pull 
up relay 780 also releases when relay 763 
operates. At armature 786 of relay 763, the 
circuit of relay 784 is permanently opened. 
From this point on the operations are ex 
actly the same as described in the case of 
an ordinary line. 

If the station W had been called, nine 
impulses would have been transmitted, and 
party line ringing control relay 672 would 
have operated over conductor 673, 397, 398, 
352 to ground, instead of the relay 618 and 
this would have resulted in the operation 
of relay 707 in addition to relay 784 which 
causes the application of positive current 
to the upper side of the line since the relay 
707 reverses the tip and ring conductors. 
The circuit for relay 707a is as follows: 
ground, 1218, 1219, 1220, 657, 658, 639, 696, 
of relay 672, 697, 661, 725, 707, 709, 710, 
786, to battery. 

If station Mi had been called, only relay 
707 would have been operated, which would 
result in negative current being applied to 
the upper conductor. 

If station I had been called, the inert 
condition of both relays 784 and 707 would 

60 have caused the application of negative cur 
rent to the lower conductor. These cir 
cuits are not shown in full for the sake of 
simplicity. It will be understood that two 
more party line ringing control relays such 
as 618, 6.2 must be provided to operate 
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when I and M are dialed. These relays 
would be connected. to conductors 601 and 
602 respectively. It is thought that this is 
sufficiently apparent without further de 
Scription. 

Reverting party line calls. 
If the call is for a station on the same 

line it is known as a “reverting call'. In 
a call of this character the calling party will, 
in addition to dialing the listed number, also 
dial the letter suffix of his own station and 
then hang up his receiver. The bell of his 
own as well as that of the called station 
will ring alternately until the called party 
answers, when the ringing will cease, where 
upon the calling party will again remove 
his receiver from the hook and conversation 
may proceed. The calling party can readi 
ly identify a reverting call by the fact that 
the desired or called number is the same 
as his own, the suffix only being different. 
The operations involved in making a re 
verting call are the same as those described 
in the case of making a party line call ex 
cept that another digit is dialed, which is 
the suffix of the number of the calling line, 
as stated. Assuming that station 82-R 
calis station 32-W, party line ringing con 
trol relay 672 is operated due to the trans 
mission of the third set of impulses in 
stead of relay 
party IR was called. 

Relay 672 in operating operates relay 620 
which closes the circuit traced for relay 329 
to transfer conductor 306 from relay 328 
to relay 330. The fourth set of impulses 
corresponding to the calling suffix R is now 
transmitted. At the termination of this set 
of impulses when slow relay 803 releases as 
described, relay 330 is operated as follows: 
battery, 330, through the alternate contacts 
of relays 329, 320, and 310, conductor 306, 
to ground over the path previously traced 
on conductor 805 in the counting relay cir 
cuit (Fig. 8). Relay 330 operates one of 
the four reverting relays, in the present case 
647, it being assumed station 32-R is call 
ing. This circuit is as follows: battery, 647, 
648, 649, 650, 335, 336,381, 819, (Fig. 8) 
contacts of the operated counting relays to 
ground on conductor 805. Relay 647 at con 
tact 651 locks up to grounded conductor 
624. The combination of operated relays 
672, 620 and 647 prepares the proper ring 
ing circuits. 
Corresponding group relay contacts and 

corresponding units relay contacts in the 
line finder (Fig. 3) and connector (Fig. 4) 
are connected directly to each other. In 
the case of a reverting call the following 
circuit is closed for a reverting busy test 
relay 793: battery, 793, 794, 795, 716, 652, 
337, 419, 420, 421, 338,339, 340, 341, 342, 
343, 344, 422, 423, 424, 345, 653, 633 to 
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grounded conductor 624. This circuit was 
closed as soon as units relay 382 operated 
due to the transmission of the second digit. 
Upon operating relay 793 locks to grounded 

5 conductor 728 at its inner left armature. 
Relay 793, in attracting its armature 774, 
opens the busy tone lead so that busy tone 
will not be connected to the calling line when 
the busy test relay 731 operates. A second 

10 reverting busy test relay. 795, operates and 
locks up upon the termination of the set of impulses corresponding, to the calling 
station suffix, that is, on the operation of 
relay 330. This circuit is as follows: bat 

15 tery, 795,796, 654, 346,347, 334, 622,655, to grounded conductor 624. Relay 795 at 
its inner right armature locks over 797, 

: 777, 779,728, 729 to ground. The circuit 
will remain. in this condition, and ringing 20 will not start until the calling party hangs 
up his receiver which releases relay 715, 
which operates relay 798 as follows: battery, 
798, 799, 700, 753, 701,752, 722, 721, 20 
to ground. Relay 798 locks to grounded 

25 conductor 728. Relay 798, in operating con 
nects relay 715 in series with relay 33 caus 
ing both these relays to operate. This cir 
cuit is as follows: battery 715, 716, 717, 702, 
33, 737, 613, 1001, 1006,1002, 1003, 948, 

30 900, 1004, 614,703,704, 705, to grounded 
conducior 12. Relay 15 is not released long enough to release the slow holding re 
lay 700. Relay. 733, in operating, operates 
relays 706 and 739. The circuit for relay 

35. 706 leads through its lower winding and 
the left contact of relay 733 to conductor 
737 to ground over the circuit traced for 
relays 715 and 733. The circuit for relay 
739 leads over 714, 740, 788, 710, to ground 

4 at conductor 711. The operation of relays 
706 and 39 prepares a circuit for the pull 
up relay 780 to prepare the ringing circuit. 
Assuming the pull-up brush 1211 is ap 
proaching contact 1241 when relays 706 

45 and 739 operate, the circuit of the pull-up 
relay will be closed as follows when this 
contact is reached: battery, 780, 783, 782, 
781,680,629, 628,678,677, 655,656,1240, 1241, 1211 to ground. The ringing circuit 

50 (Fig. 13) was started in operation when 
relay 329 operated due to the operation of 
relay 620 as already described. Relay 780 
locks up over 787, 788, 766, to grounded 
conductor 711. The called station 32-W is 

55 signaled as follows. When the brush 1218 
reaches the segment 1219, relay 707 operates 
over the following circuit: ground, 1218, 
1219, 1220, 657, 658, 639, 696, 697, 661, 
708, 707, 710, 786, to battery. Brush 1213, 
in reaching the corresponding contact 1221, 
operates relay 784 as follows: ground 1213, 
1221, 1222, 662, 663, 664, 665, 633, 785, 
784, 786, to battery. Relay 707 reverses the 
tip and ring of the link and relay 784 re 
verses the battery connections so that posi 
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tive current flows over the upper talking 
conductor to operate the bell 106 connected 
to the upper side of the line 32 at station 
W. The function of relay 663 is to discon 
nect the link from the normal party ringing 
relay, in this case 672, corresponding to the 
party at the called station S. and connect 
it to the ringing circuit through the con 
tacts of the reverting party relay 647, in this 
case the calling station R. This relay 663 
is connected on the one hand to battery 
through armature 786, 710, 733, and on the 
other hand to contact 664, now connected 
to conductor 665, which is connected to 
contact 666, and thence by way of conductor 
1223 to the contacts engaged by brush 1224, 
which is connected to ground. More in de 
tail, the circuit, for signaling the calling 
station R includes the following elements: 
1202,1215, 1216, 1232, 638, 634, 635, 698, 699, (relay 663 being operated at this time 
due to grounded brush 1223 passing over 
contacts which are connected to relay 663 
through contacts 666 and 664 on relays 620 
and 647 respectively) 638, 790, 742 from 
which point the circuit is the same as previ 
ously traced where 32-R was considered as 
the called party. The circuit for the calling station W includes the following elements 
1202, 1215, 1233,1234,600,682, 683, 637, 
699, (transfer relay 663 being now inert 
due to brush 1224 passing over contacts 
which are not at this time connected to relay 
668) 638, 790, 742 from which point the 
circuit is as previously traced in calling 
station 32-R. The bells of both stations 
are rung intermittently as described until 
the party at the called station 32-W 
answers, when the tripping relay 763 
operates, releasing relay 739 to cut off the 
ringing current, as described, and opening 
the circuit of the pull-up relay 780. Relay 
61 also removes battery from relays 784, 
707, and 663, and operates relay 764, the 
circuit being battery 764, 765, 766, to 
grounded conductor 711. Relay 764 causes 
the release of relays 715, 733,739, 706, 798, 
795, the multi-contact connector relays 307, 
317, and the ringing control relays 672, 
620 and 647 and also causes the operation 
of relay 767, through which transmitter cur 
rent is furnished to the stations W and R. 
on line 32, ground being supplied at arma 
ture 768 of relay 711. Relay 767 provides 
a substitute holding circuit for slow rela 
700 to hold relays. 702 and 703 operated. 
Upon replacement of the receivers by the 
parties, relay 767 releases and causes the 
release of relays 700, 702, and 703, which 
brings about the release of the finder equip 
ment, as hereinbefore described. 
As in the case of the party line ringing 

control relays 618, 672, two of the revertive 
party line 'ging control relays, corre 
sponding to 647 and 605, for stations L. 
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and M, are not shown. They would in prac 
tice be connected to conductors 603 and 
604 respectively. 

Rural lines. 
If the called number represents a rural 

line, the calling party will dial the tens and 
units digits of the called line and in addi 
tion two more digits. The first of these ad 
ditional digits must in the present embodi 
ment of the invention be 1, 2, 3, 4, or 5, and 
the second 6, 7, 8 or 9. Station 21-18 
(Fig. 1) indicates one of the rural line sta 
tions. There may be twenty stations per 
line, and the ringing arrangement referred 
to provides for twenty different code rings, 
due to dialing numbers having for their last 
two or code digits the following combina 
tions, 16, 17, 18, 19, 26, 27, 28, 29, 36, 37, 38, 
39, 46, 47, 48, 49,56, 57, 58 and 59. Fig. 12 
shows a code switch for ringing these sta 
tions according to a code. Due to the length 
of these lines and to their character the sig 
naling circuits are simplexed; that is to say, 
the line relay 525 (Fig. 5) of rural line 
21-18 is operated upon the initiation of the 
call over both sides of the line in parallel 
to ground at contact 104 (Fig.1). When 
the line 21-18 is extended by the finder to 
the link circuit (Fig. 7) marginal relay 711 
operates and simplexes the link. This cir 
cuit is as follows: battery, 711, 712, 713, 
667, 348, 426,427, 428, 434, 561, 526, to 
ground. Conductors corresponding to 561 
of all rural lines are connected directly to 
ground to operate marginal relay 711. In 
the case of party lines, resistance. 555 pre 
vents this relay from operating and in the 
case of individual lines lead 557 is open. 
The operations involved in transmitting the 
first two digits are similar to those already 
described, except that the dial 103 in restor 
ing interrupts a circuit including both sides 
of the calling line and connected link in 
parallel and impulse relay 715. Due to 
transmitting the third digit, which as stated 
in the case of rural lines is always either 1, 
2, 3, 4 or 5, ground will be connected to one 
of the counting relay terminals 1 to 5 (Figs. 
3 and 8). Assuming the called number is 
23-19, one of the code relays 607, 617 (of 
which there are five, three not being shown) 
will be operated over the following circuit 
when relay 328 operates at the termination 
of the third set of impulses: battery, 631, 
617, 668,349, 319, to ground counting relay 
conductor 820. Relay 617 locks to grounded 
conductor 624 at contact 669, and operates 
relay 329 from battery, 329, 350, 670, 671 
to grounded conductor 624. Relay 329 
transfers the conductor 306 leading from 
the counting relays to relay 330. Relay 330 
operates upon the termination of the fourth digit as described and this digit being 9, 
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relay 672 is operated as follows: battery, 
672, 673, 674, 675, 350, 351,352,821,822 to 
grounded conductor 820. The combination 
of operated relays 617 and 672, there being 
five of the former and four of the latter, 
effects the selection of one of twenty code 
brushes and associated arcs shown in Fig. 
12, in the present instance No. 1. The other three code ringing control relays correspond 
ing to 617 and 607 would be connected to 
contacts 370, 371, 372, of relay 328. Relay. 
672 in operating operates relay 620 as fol 
lows: battery, 620, 621, 333, 385, 334, 622, 
655, 641 to grounded conductor 624. As 
described in connection with party line calls, 
relay 710, operates from ground on conduc 
tor of the called line corresponding to con 
ductor 561 shown in Fig. 5, to close a circuit 
for relay 706 to prevent this relay from re 
leasing and applying individual line ring 
ing current from source A and as described 
in connection with party line calls relay 620 
operated relay 329 to operate ringing start 
relay 1301. Marginal relay 714 operates in 
series with relay 710 when the called line 
is selected and simplexes the link. The cir 
cuit for relay 710 and 714 is as follows: 
battery, 710, 714, 726, 745,727, 611, 
through contacts of the operated connector 
tens and units relays to grounded conductor 
corresponding to 561. When brush 1226 of 
the code switch reaches terminal 1227 pull 
up relay 780 operates to prepare the ringing 
circuit. The circuit for relay 780 is as foll 
lows: ground, 1226, 1227, 1228, 676, 677, 678, 
679, 629, 680,781, 782, 783, 780 to battery. 
Relay 780 locks as before described to pre 
pare the ringing circuit, and when brush 
1229 reaches segment 1230, the ringing cir 
cuit is closed as follows: lower terminal of 
the secondary of the transformer 1308, 1202, 
1229, 1230, 1231, 681, 682,.683,637, over the circuit previously traced including the front 
contact of relay 780 and the primary of 
transformer 789 returning over 639, 640, 
684, 642, 685, 645, 1217, to the upper side of 
the secondary winding of transformer 1308. 
Relay 714 being operated, its armature 771 
connects coils 756 and 757 in series in circuit 
with the called station bell. All the bells 
on the rural line No. 23-19, are now given 
three short rings, followed by a pause, then 
three more, followed by a pause, etc. Upon 
the removal of the receiver by the called 
party, the ringing cut-off relay e operates, 
cutting off the ringing current as described 
and stopping the operation of the ringing 
generator relays. Each of the rural stations 
is provided with a local talking battery 105. 
The connection is released by the calling 
party replacing his receiver which opens the 
circuit of relay 767, which causes the release 
of the holding relays 700, 702, and 703 
which release the equipment as previously 
described. 
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Feverting calls on rural lines. 
In making these calls the calling party 

will not have to dial his own suffix as in the 
case of reverting party line calls, but will 
dial the listed number only and then hang operation of relay 1010 connects the wind 
up his receiver. All the bells on the line 
will ring the code of the called station and 
will stop, when the called party answers which will be the signal for the calling party 
to remove his receiver from the hook and 
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686, 1007, 1008, 1003 to ground at 713. The 
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conversation may proceed. 
It is not thought necessary to describe in 

detail these operations since they are simi 
for-relay 901 is as follows: grounded con lar to the call just described, except that the 

revertive relays 793 and 795. operate as in 
the case of a revertive party line. call. On 
a revertive rural line call, relay 711" being 
operated as described when the line is ex. 
tended to the link, this relay short circuits 
a resistance.755 so that when the calling 
subscriber replaces his receiver to start the 
ringing operation, releasing relay 715 and 
operating relay 798 as described, relay 714 
operates as follows: battery, 710,714, 726, 
745,766,712,713, ground. Relay 714 sim 
plexes the calling end of the link to. adapt 
the link circuit for code ringing as described, 
and relay 710 operates to hold relay 706 
operated. From this point on the opera 
tions are the same as those traced in connec 
tion with a reverting party line call, the con 
nector multi-contact relays being released on 
the operation of relay 64 due to the ringing 
cut off relay 763 operating upon the response 
of the called party. 

Outgoing trunk calls. 
In case the zero digit, which is the trunk 

code, is dialed, relays 1005 and 706" op 
erate. The circuit of relay 1005 is as fol'. 
lows: battery, 1005, 1008, 200, 353, 354, 823, 
825, to ground on conductor 805. Relay 

429,430,424, 345,653,624; 776,797,777,779, 
729, to ground. The circuit for relay 202 is 

1005 locks up over the following circuit: 
battery, 1005,1003, 900, 984, 1004,614,703, 
738, 712, 713, to ground. The circuit for 
relay 706 is as follows: battery, 706, 686, 
1007, 200 to ground over the circuit traced 
for energizing relay 1005. 
up over the following circuit: battery, 706, 
operation of relay 1005 operates relay 310 
over the following circuit: battery, 310, 355, 
687, 1006, 1002 to ground over the path 
traced for locking relay 1005. If no other. 
connections are being established at this 
time, ground from the back contact of relay 
1009 will operate relay 1010, which will then 
hold in series with relay 1011. The circuit 
for relay 1010 is as follows: battery, 1010, 
1012, 1013, 1034, to ground at the armature. 
1035 and back contact of relay 1009. Relay 
1010 locks up over the following circuit in 
series with 1011: battery, right winding of 

terate in the trunk connector. 

Relay 706 locks front contact 717, 
ground. . 

al 
- ... ( : 

ground at the armature 1035 and 
contact of relay 1009. Relay 1011 energizes 

normal 

and opens the operating circuit for the re-, . . 
lays corresponding to 1010 of other trunks, 
Conductor 1011 leads to these relays. The 
ings of relays 901 and 902, associated with 
contacts of relay 316. Upon the termina 
tion of the second series of impulses relay 

ro 

link No. 1 in all the trunk groups to the 

316 operates as previously described, and . 
ground from the counting relay circuit op 
erates relay 901 in the selected group, as 
suming the second digit is...1. The circuit 

80 
ductor 805. of the counting relay circuit, 820, ... 
319, 318,360, 690, 1016, 1017, 903, 901, to battery. Relay. 901 locks up to ground at 
the armature 713 of holding relay 702 as 
follows: battery, 901, 950, 951, 952,953,954, 
955, 900,004, 614, 703, 738, 712, 713, to ground. Relay 901 eonnects the starter wire 
ground to the allotter relay 904 of the first 
idle trunk in the selected group. The cir 
cuit of relay, 904 is as follows: battery, 904, 0. 

905, 906, 907, 908, 1018, normal contact of 
relay 1019, alternate contact of armature 
1034 to ground at the armature 1035 and nor 
mal contact of 1009. A multiple, of the 
group and units multi-contact relays identi- e. 
fying conductors from the line finder to the 
connector is extended to the trunk connector 
group and units relays by the operation of 
the relays 901 and 904. The group and 
units relays in the trunk corresponding to 
the group and units relays of the calling line 
in the line finder will now be operated. As 

100. 

suming relays 402 and 408 in the finder are 
operated, that is, that line 22 is calling, the 
corresponding relays: 201 and 202 will op 

The circuit 
for relay 201 is as follows: battery, 201, 203, 
1020, 909, 910, 911, 912, 913, 1021, 204, 361, 

as follows: battery, 202, 205, 1022, 915, 916, 
917, 918, 1023, 206, 362,338, 421,420,419, 

O 

337, 652, 716,795, armature 794 and its 

Upon the operation of relays 901 and 904, 
trunk holding relays 1100 and 1101 operate. 
The circuit for relay 1100 is as follows: 
battery, 1100, 1102,1024,919,943, 920, 921, 
922, 923, 924,1025,691. 718 to ground. The 
circuit for relay 1101 is as follows: battery, 
1101, 1103, 1026, 925, 944,923, to ground 
over the path traced for relay 1100. Relay 
1101 locks to holding conductor 1104. Re 

797, 777, 779, 726 to 5 

20 

lay1100 at its left hand armature connects 125 ground to the holding lead 1104 to operate 
relay 926 which at its left hand armature 
connects ground to the holding lead 941, 
1036, 217, to maintain the trunk connector 

relay 1010, 688, 356, 357, 689, 1015, 1011 to multiple contact relays 201 and 202 operated, 30 
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these relays locking to this grounded lead at 
contacts 224 and 267 respectively. Relay 926 
also advances the trunk starter wire 906 to 
the next idle trunk by attracting its right 
hand armature. The allotter relay 956 of 
this trunk corresponds to allotter relay 904. 
Relay 926 in attracting its right hand arma 
ture removes a short circuit from about relay 
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1019 so that this relay now operates in series 
with the allotter relay 904 as follows: 
ground, 1035, 1034, 1019,960, 958, 959, 961, 
904 to battery. This relay in opening its 
back contact prevents the starting ground 
from the back contact of relay 1035 from 
being extended to the next trunk to which 
relay 926 advances the start wire 906. This 
circuit is very similar to that already de 
scribed in connection with the link circuit. 
When the relays 201, 202, 901, and 904 op 
erated, the following circuit was closed to 
operate relay 798 to release the link circuit: 
battery, 798, 799, 692, 1039,927, 945, 928,929, 
1027, 207,208,209, 210, 211,233, 1028, 1050. 
1105, 1106, 1104 to ground at the left hand 
armature and front contact of holding relay 
1100. Relay 798 in operating operates relay 
1009 over the following circuit: ground, 
lowermost armature of relay 798, 718, 693, 
1029, 930, 946, 931, 932, 1030, 1009 to bat 
tery. Relay 1009 locks over the following 
path: battery, 1009, 957, 954, 955,900, 1004, 
614, 703, 738, 712, 713 to ground. In at 
tracting its armature 1035, relay 1009 re 
leases relays 1011, 1019 and .904. The op 
eration of relay 798 also releases relay 715 
which in turn releases slow relay 
relay in releasing relays 702 and 703 causes 
the release of the link circuit so that it may 
be available for other connections. The re 
lease of armature 713 of relay 702 opens the 
locking circuit of relay 1009 in the start 
circuit (Fig. 10) to restore the start circuit 
to the control of the other lines. 

Referring now to the trunk circuit Fig. 11, 
sleeve relay 1107 now operates in series with 
the cut-off relay 522 of the calling line. This 
circuit is as follows: grounded holding con 
ductor 1104, 1107, 1108, 1154, 1109, 1031, 212, 
213, 214, 215, 216, 363, 417, 522 to battery. 
Relay 1107 in operating energizes relay 1110. 
which connects the trunk to the calling line. 
Relay 1120 only operates, if the calling line 
is a rural line, from ground on the fourth 
conductor as described. The ringing trip 
relay 1112 now operates through the tele 
phone set at the calling station as follows: 
battery, 1113, 1112, 1114, 1115, 1116, over 
the lower talking conductor returning over 
the upper talking conductor to ground at 
the normal contact of relay 1120. Relay 
1112 in attracting its armature 1115 operates 
relay 1117 over the substation loop. Relay 
1117 in turn operates relay 1118 which locks 
to ground on the holding conductor 1104. 
The attraction of the outer left armature of 

700. This 
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relay 1118 keeps the holding relay 1100 op 
erated. The attraction of the inner left ar 
mature of relay 1118 operates relay 1119 
through the alternate contact of relay 1101, 
and a normal contact of relay 1181. Relay 
1119 operates relays 1121 and 1181, from 
fe on the holding conductor 1104. Re 
ay 1118 does not release at this time be 
cause it is held up by relay 1117 in the call 
ing line circuit. Relay 1181 locks to holding 
conductor 1104 and opens the circuit of re 
lay 1119 which will release slowly. At its 
armature 1183 relay 1121 closes the follow 
ing circuit to start the ringing current gen 
erator relays working: ground, 1183, 1180, 
1010, 1200 (Fig. 12) 1300, 1301 to battery. 
The operation of relay 1121 connects this 
ringing current from the source 1122 (B) 
Figs. 12 and 11, to the outgoing end of the 
trunk to cause the line lamp 1126 to light 
at the central office. Relay 1121 releases 
when slow relay 1119 releases to disconnect 
the ringing current from the trunk. The 
momentary connection of the ringing cur 
rent to the trunk causes relay 1123 at the 
main office to operate, in turn operating re 
lay 1124 which locks to ground at the normal 
contact of relay 1125 and extends this 
ground to the calling lamp 1126 to light the 
same. The insertion of the plug 1184 by the operator into jack 1129 operates relay 
1128 from battery in the cord circuit. Relay 
1128 applies ground to both sides of the 
trunk in parallel to operate relay 1127. This 
circuit leads to relay 1127 from the middle 
point of the right hand winding of coil 1153. 
Battery on the sleeve of the plug operates 
relay 1125 which at its right armature opens 
the locking circuit of relay 1124 which opens 
the circuit of the lamp 1126 to extinguish 
the same and causes the supervisory lamp to 
be extinguished. The connection is held up 
under the control of relays 1127 and 1117, 
the former being controlled by the operator 
and the latter by the calling subscriber. 
When the calling party restores his re 

ceiver, relay 1117 releases operating relay 
1119, which releases 1118. This causes the 
operation of relay 1121 to momentarily ap 
ply ringing current to the trunk to operate 
relay 1123 as described. Relay 1123 in this 
instance by operating relay 1137 short cir 
cuits the left high resistance winding of re 
lay 1125, which causes the answering super 
visory lamp 1135 in the cord circuit to light 
as a disconnect signal. Relay 1186 is mar 
ginal and does not operate in circuit with 
relay 1128. Relay 1119 released when its 
operating circuit was opened by the release of 
relay 1118. When the central office operator 
disconnects, relay 1127 releases, releasing the 
holding relay 1100 which releases the trunk 
circuit relays and releases relay 926 which 
causes the release of the tens and units relays 
201 and 202. 
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In case all the trunks in the selected group 

busy tone relay. 731. Fig. battery, left 

O 

winding of relay 731, 730, 611, 1032, 933, 
934, 935, 936, alternate contact and arma 
ture 937 of the relay 938 of the last trunk, 
989, 906, 907, 908, 1018, 1033, 1034, 1035, to 

ound. Busy tone relay 731 operates as 
Sadi the case of E. ordinary line 
and applies a tone to the calling line to in 
E. the subscriber that all the trunks are 
pusy. 

Outgoing trunk calls from rural line. 
In this class of calls the marginal relay 

1120 operates when relay 1110 operates due 
to ground being present on conductor 526 
of the calling rural line. Relay 1120 re 
moves ground from the upper talking con 
ductor and extends the lower talking con 
ductor to the upper talking conductor so 

40 

50 

Conductor 1133 is connected to 
60 

that upon the extension of the calling line 
to the trunk ringing trip relay 1112, this 
relay operates over both talking conductors 
in parallel to ground at contact 104 of the 
substation sender. Relay 1117 is also oper 
ated over this simplex circuit due to the 
operation of the ringing cut-off relay 1112. 
The remaining operations are the same as in 
the case of the outgoing trunk call just de 
scribed. r m 

Incoming trunk calls. 
When the central office operator inserts 

plug 1184 into jack 1129, relay 1128 oper 
ates relay 1127 as described in the case of an 
outgoing call. Relay 1127 operates the hold 
ing relay 1100 which in turn operates relay 
926. Relay 926 advances the starter wire 
to the next trunk as described. Relay 1100 
operates relay 1136 as follows: battery, 
1136, 1143, 114A, 1145, 1146, 1147, 1106, 
1148, to 
operator now dials the number of the 
wanted line by means of her calling dial 
1187 in the cord circuit, the impulses being 
received by relay 1127 over the trunk con 
ductors in parallel. Each trunk circuit, like 
each link circuit, has individual thereto, 
counting relay equipment such as shown in 
Fig. 8. The impulses pass from ground at 
the back contact of the armature 1150 of 
relay 1118, armature 1151 of the impulse 

W relay 1127, 1152, 1153, 1132, to a conductor 
corresponding to 801 and thence to the 
counting relays. Conductor 1133 connects 
with a conductor corresponding to 805. 

conductor 1104 over 1106 and 1148. Con 
ductors 1134, 1135 connect with conductors 
corresponding to 818, 816 respectively. In 
short, the circuits used on an incoming trunk 
call would be as follows: Fig. 11 above Fig. 
8, Fig. 9 above Fig. 10, Fig. 10 above Fig. 
12, Fig. 12 above Fig. 13, and Fig. 1 above 

grounded conductor 1104. The 

grounded. 

Fig. 2. It is not thought necessary to dupli 
cate the showing of this equipment. 
. Upon the termination of the first series of 
impulses slow relay, 803 releases as described, closing the following circuit for the tens 
relay 220 of the trunk connector control 
Switch TCCS (Fig.2). Grounded conduc 
9. 104 (Fig.11) 1148,1106, 1147, 1133, 

La 
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895 (Fig. 8),815,824,816, 1135,1040, 221, 245,220 to battery. Relay 220 operates clos 
ing the following circuit for the trunk con 
nector group relay 201, assuming two im 
ulses were transmitted by the operator: 
attery, 201, 203, 222, 223, 825, 826,827, to 

grounded conductor 805. Relay 201 in clos 
ing its contact 224 locks itself up over the following circuit: battery 201,224, 217,1036, 
941, 947, to ground. Relay 201 in closing 
contact, 270 operates relay 225 to transfer 
the lead 221 from the counting relay circuit 
to units relay 226. The circuit for relay 225 
leads from contact 270,211, 1007, 1059, 
1050,1105, 1106, 1148, 1104 to ground. Re 
lay 225 in operating removes ashort circuit 
from about relay 817 as described in the case 

s 

85 

of a local call and relay 817 now operates in 
Series. With relay 220 this circuit including 
the following elements: battery, 220, 227. 
228, 1041, 1134, 818, 824,815 to grounded 
conductor 805. Relay 817 in operating re 
leases the counting relays and also releases 
relay. 804 which releases relays 817 and 220. 
Conductor 221 over which the tens relay 220 
Was operated is now extended to units relay 
226 so that when relay 803 releases at the 
end of the units series of impulses as de 
scribed relay 226 operates, connecting the 
counting relay terminals to the units relays 
in the trunk connector, and assuming line 22 
is called, relay 202 operates over the fol 
lowing circuit: battery, 202, 229, 223, 825, 
826,827 to grounded conductor 805. Relay 
202 at its contact. 267 locks to grounded 
conductor. 217. Relay 202 closes the follow 
ing circuit for relay 230: battery, 230, 231, 
282, -233, 1028, 1050, 1105, 1106, 1148, to 
grounded conductor 1104. Relay 230 at its 
right armature removes a short circuit from 
about relay 817 as described so that relays 
226 and 817 operate over the following cir 
cuit battery, 226, 234 228 through the right 
winding of relay 817 over the circuit pre 
viously traced. Relay 817 operates and re 
leasing the counting relays and also releases 
relays 817 and 226. The trunk is now con 
nected to the called line 22 through the op 
erated group and units relays 201, 202, of 
the trunk connector, whereupon sleeve re 
lay 1i07 operates in series with the cut-off 
relay 522 of the called line, assuming the 
line to be idle as follows: grounded conduc 
tor 1104, 1107, 1108, 1109, 1031, 212, 213,214, 
215, 216,363, 417, 522 to battery. Relay 1107 
extends the grounded conductor 1104 to re 
lay 1110 which operates. At its armature 
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before armature 1154 releases. 
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1143 it releases relay 1136, which prepares 
the ringing circuit. The attraction of this 
armature operates relay 1138. Relay 1138 
operates relay 1140 from ground on conduc 
tor 1104. Relay 1140 at its armature 1178 
connects ground to conductor 1179 to operate 
the start relay 1301 in the ringing circuit 
(Fig. 13). This circuit is as follows: 
ground, 1178, 1179, 1180, 1010, 1200 (Fig. 
12) 1300, 1301 to battery. Relay 1140 at its 
upper armatures applies ringing current to 
the selected line through the windings of 
induction coil 1153 from A through arma 
tures 1171,1166 as described. When the called party answers relay 1112 operates by its right 
winding and locks over its left winding 
to grounded conductor 1148. Relay 1117 
now operates over the called line circuit, its 
circuit being closed at armature 1115 of re 
lay 1112, ground being supplied at a normal 
contact of relay 1120 which only operates 
when the called line is a rural line. Relay 
1117, operates relay 1118 which locks to hold 
ing conductor 1104. Relay 1118 operates re 
lay 1181. When the called party hangs up 
his receiver, relay 1117 releases operating re 
lays 1119 and 1121 which gives the disconnect 
signal to the central office operator as de 
scribed in the case of an outgoing trunk call. 
If the desired line is busy, relay 1142 op erates over the following circuit: battery, 

1142, 1154, 1109 to the grounded sleeve wire 
of the selected line. Relay 1130 started to 
release when relay 230 operated at the end of 
units selection. Relay 1130 was operated when 
the trunk was taken for use, the circuit being 
as follows: battery, 1130, 1155, 1042, 235,236, 
1043, 1145, 1146, 1147, 1106, 1148, 1104, to 
ground at the left armature of relay 1100. 
Relay 1130 being of the slow release type re 
lay 1142 operates in the circuit traced to 
ground on the sleeve wire of the busy line 

In attract 
ing its outer left armature relay 1142 closes 
the following circuit to give a busy signal 
to the operator: battery, primary winding 
of transformer 1156, 1157,1158, 1044, 1210, 
1316, 1317 to ground. This is transmitted by 
induction coil 1139 to the trunk and thence 
to the cord and operator's head set. The 
circuit includes relay 1127, the secondary 

O 

windings of coil 1153, the trunk conductors 
in parallel to ground at the front contact of 
relay 1128. The repeating coil 1141 trans 
fers this tone to the cord circuit and thence 
to the headset. Upon hearing this tone the 
operator withdraws the plug releasing the 
equipment as already described. 

Incoming trunk calls to party lines. 
In calls of this character the operations 

are the same as those just traced up to 
the point where the tens relay 220 operates. 
The party line shown in Fig. 1 being No. 
32, the tens relay in operating, connects 
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ground from the counting relay circuit 
as described to relay 236 instead of 224 
as follows: battery, 236, 237, 238,289, 
240, 828, to ground on conductor 805 as 
described. Relay 236 at ... its contact 241 
locks to grounded holding conductor 217. 
The units relay 202 is now operated as de 
scribed, connecting the trunk to the party 
line 32. Assume now that the desired party 
line station is station R. This station, it 
will be remembered, is selected by the trans 
mission of eight impulses. Upon the termi 
nation of these impulses, which are trans 
mitted by the impulse relay 715 to the 
counting relays as described for the first 
two digits of the number, slow relay 808 re 
leases, operating relay 242 as follows: bat 
tery, 242, 243,244, 245,221, 1040, 1135,816, 
824,815,805, to ground. Relay 242 in op 
erating operates relay. 1045 as follows: bat 
tery, 1045, 1095, 247, 248, 249,819 to 
grounded conductor 805. Relay 1045 locks at 
contact 1051 to ground over 1052,1050, 1105, 
1106, 1148, 1104, and operates relay 1053 as 
follows: battery, 1053, 1054, 250, 251, 252, 
1055, 1096, 1097, 1050, to ground. Relay 
1053 at contact 1056 locks to conductor 1050. 
Relay 1053 operates relay 253 as follows: 
battery, 253,254, 1057, 1058, 1050 to ground. 
Relay 253 at 243 removes the short circuit 
from about relay 817, whereupon this relay 
operates in series with relay 242 as follows: 
battery, 242, 255, 228, 1041, 1134, 818, 824, 
815 to grounded conductor 805. Relay 817 
in operating releases the counting relays and 
also releases relay 804 which releases relays 
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817 and 242. The operation of relays 1045 
and 1053, which correspond to relays 618 and 
620 in the link ringing control circuit (Fig. 
6) causes the application of positive current 
to the lower side of the trunk to operate 
bell 102 at station R. Relay 1176 is similar 
to relay 710 in the link and operates when 
connection is made to the called line to pro 
vide a holding circuit to prevent relay1136 
from releasing and applying individual line 
ringing current to the line. Relay 1140 at 
its armature 1178 starts the ringing circuit 
relays in operation as described, and when 
brush 1121 reaches segment 1212, pull up re 
lay 1159 operates as follows: ground, 1211, 
1212, 1237, 1060, 1061, 1062, 1063, 1064, 1160, 
1159, 1161, battery. Relay 1159 locks to 
grounded conductor 1105 and prepares the 
ringing circuit. When brush 1213 reaches 
the eleventh contact 1214 relay 1162 operates 
as follows: ground, 1213, 1214, 1238, 1065, 
1066, 1067, 1068, 1069, 1163, 1162, 1161, bat 
tery. When brush 1215 reaches the contact 
1216 alternating current is applied over the 
following circuit to the primary of the 
transformer 1153: lower end of the second 
ary of transformer 1308, 1202, 1215, 1216, 
1232, 1070, 1071, 1072, 1073, 1074, 1164, 1165, 
1166, 1167, 1168, 1169, 1170, 1171, 1172, 1173, 
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1075, 1076, 1077, 1079, 1080, 1217, to the up 
per end of the secondary of the transformer 
i308. This flow of current through the pri 
mary of the transformer 1153 induces cur rent in the secondary winding, as described 
in the case of a local call, which current flows 
out over the called line. Relay 1162 at its 
armatures connects positive current from 
source 1174 through the right winding of 
relay 1112 to the lower side of the trunk, 
and the armature of relay 1120 connects 
ground to the upper side of the trunk. This superimposed positive current is impressed 
upon the called party line to operate the 
ringer 102 at substation 32-R as described 
in the case of a local call. Upon the re sponse of the called party marginal ringing 
cutoff relay 1112 operates, opening the ring 
ing circuit by releasing relay 1188 as de 
scribed in the case of an ordinary line. 
From this point on, the operation is the same 
as described in connecting to individual 
line 22. 
Incoming trunk calls to station M, I and 
W it is thought need not be traced in detail 
it being sufficient to state that on calls to 
station W relay 1175 operates in addition to 
relay 1162 to apply positive current to the 
upper side of the trunk; that on calls to sta 
tion M only relay 1175 operates to apply 
negative current to the upper side of the 
trunk, and that on calls to station, neither of these relays operate resulting in the ap 
plication of negative current to the lower 
side of the trunk as described in the case 
of local calls to these stations. 

Incoming trunk calls to rural lines. 
In calls of this class, a relay, such as 1081 

similar to 617 of Fig. 6, there being five of 
these relays, and a relay such as 1045, simi 
lar to 618 of Fig. 6, there being four of 
these relays, are operated under control of 
the operator to pick out the proper code 
ringing combination as described in the case 
of a local call. 
Assuming station 21-18 is called, the op 

erator dials the tens and units digits as de 
scribed which causes tens and units relays 
224 and 258 to extend the trunk to the rural 
line 21. Upon the termination of the third 
series of impulses, relay 242 operates as de 
scribed to connect the counting relay ground 
to operate relay 1081, assuming the third 
digit is 1. This circuit is as follows: bat 
tery, 1081, 1082, 259, 260, 261, 820 to 
grounded conductor 805. 

Relay 1081 at contact 1083 locks to 
grounded holding wire 1050. Relay 1081 at 
contact 1083 operates relay 253 whereupon 
relay 817 operates in series with 242, the for 
mer releasing the counting relay circuit as 
described. Relay 253 at its armature 243 ad 
vances the conductor 221 to relay 266 which 
operates upon the termination of the fourth 

La 
series of impulses, in the present case, 8. Re: 
lay 266 closes the following circuit to op 
erate relay 1045: battery, 1045, 1095, 247, 
248,249,822 to grounded conductor 805. Re 
lay 1045 locks to grounded holding con 
ductor 1050 at contact 1051. The combina 
tion of operated relays 1081 and 1045 effects 
the selection of one of twenty code brushes. 
and associated arcs shown in Fig. 12, in the 
present instance No. 2. 
When the line was connected to, relay 

1120, similar to relay 714 (Fig. 7), operates 
as follows: battery, 1176, 1120, 1177, 1086, 
262, 263,264, 265, 390, 434, 526 to ground. 
Relay 1176 operates to prevent relay 1136 
from releasing as described. Relay 1120 cor 
nects the left hand coils of induction coil 
1153 in series with the called line bell 108. 
When brush 1226 reaches terminal 1242 pull 
up relay 1159 operates as follows: ground, 
1226, 1242, 1243, 1098, 1099, 1001, 1063, 1064, 
1160, 1159, 1161, battery. Relay 1159 locks 
as before described and when brush 1244 
reaches contact 1245 the ringing circuit is 
closed as follows: lower terminal of the sec 
ondary of transformer 1308, 1202,1244, 1245, 
1246, 1002, 1003, 1004, 1073, 1074, 1164, 
1165, 1166, 1167, 1168, 1169,1170, 1171, 1172, 
1173, 1075, 1105, 1006, 1007, 1080, 1217, to 
the other terminal of the transformer. 

All the bells in the line are now given one 
long ring and two short rings followed by a 
pause. Upon the removal of the receiver 
the ringing cut-off relay 1112 operates as de 
scribed, releasing relays 1140, 1159, 1136, 
1138, and 1140. Relay 1112 substitutes relay 
1117 for itself in the line circuit. Relay 1117 
now operates over the line circuit operating 
relay 1118 which in turn operates relay 1181. 
When the called party restores his receiver 
relay 1117 releases operating relay 1119 
which causes the disconnect signal to be 
given to the central office operator as de 
scribed. 

Eaccess digits. 
Provision is made for preventing a calling 

subscriber from dialing more digits than re 
quired. If the called line is busy, busy test 
relay 731 operates as described. In attract 
ing its outer left armature it opens the im 
pulse circuit and remains locked up as de 
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scribed until the receiver is replaced and the . 
equipment is released. 

If an individual line is called and found 
idle relay 706 releases as described when the 
line is selected and at its inner right arma 
ture closes the following circuit for relay 
817: ground, armature 729 of relay 703, 728, 
said armature, 748, 612, inner left armature 
and front contact of the operated units re 
lay 320,644, 645,750, 830, left winding of 
relay 817 to battery. Relay 817 operates and 
removes battery from the counting relays 
thus preventing their further operation. 130 
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- If a party line is called, relay 620 operates the circuit for the motor magnet 539. In as described due to the third digit being 
dialed and closes the following circuit for re 
lay 817: battery, 817, 830, 750, 645, 646, 
647, 751, 752, 797, 779,729, to ground. 
If a rural line is called, the operation of a 

relay, such as 618 and a relay, such as 617, 
operates relay 817. This circuit is as fol 
lows: battery, 817, 830, 750, 645, 644, lower 
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armatures and front contacts of 617, and 618, 
653,728,729, to ground. 
On a reverting call, relay 793 operates 

when connection is made with the line and 
by attracting its armature 752 opens the 
circuit which would otherwise operate relay 
817 at the end of the third digit, and by 
attracting its armature 752 permits two more 
digits to be dialed. At the end of the 
fourth digit, relay 795 operates as described 
and in attracting its armature 753 opens the 
impulse circuit, to prevent additional im 
pulses from operating the counting relays. 

Defective links. 
In case for any reason the brush 508 of 

the allotter control switch should be resting 
on a defective link circuit the circuit ar 
rangement is such that the allotter control 
switch AC (Fig. 5) will move the brush 508 
and the remaining brushes one step On to 
the next link which it will test. If this link 
is defective or busy it will pass on and test 
the next link, etc., stopping only in case an 
idle link in operative condition is found. 
In case no such link is found an alarm will 
be given to notify the attendant of the 
trouble. The circuit is so arranged that in 
case the calling line is not connected to a 
link circuit by the line finder relays in 
Fig. 4 within a definite predetermined in 
terval, the allotter control switch will ad 
vance as stated. More in detail when the 
group relay 502 operates upon the initiation 
of a call it closes the following circuit for 
slow-to-release timing relay 531: ground, 
505, 506, 507, 532, 533, 534, 535, 531 to bat 
tery. Relay 531 extends the grounded con 
ductor 533, to a second slow-to-release tim 
ing relay 536. This relay in turn connects 
grounded conductor 533 to relay 537. Re 
lay 537 locks to grounded conductor. 533 
and opens the circuit of the first timing re 
lay 531. Relay 531 after an interval re 
leases, opening the circuit of the second 
slow-to-release timing relay 536. Relay 536 
after an interval releases and closes a cir 
cuit to advance the allotter control switch 
AC one step. In the normal operation of 
the system the calling line is extended to 
the link circuit before the slow-to-release 
timing relays have time to go through their 
operations. In that event relay 504 operates 
as hereinbefore described disconnecting the 
grounded armature 505 from the conductors 
507 and 533 before the relay 537 can close 

case, however, this interval of time is ex 
ceeded, slow-to-release relay 536 in releas 
ing closes the following circuit for relay 
538 and the motor magnet 539 of the allotter 
control switch to advance the brushes of the 
allotter control switch on to the next link. 
This circuit is as follows: battery, 538, 540, 
541, 542, 543 to grounded conductor 533. 
Relay 538 unlocks relay 537 and closes a 
locking circuit for itself including an arma 
ture and normal contact of the motor mag 
net 539, and also by attracting its lower. 
armature closes an operative circuit for said 
magnet. When the magnet 539 completed 
its stroke it unlocks relay 538 which causes 
said magnet to release and on the back 
stroke of the armature the allotter control 
brushes are advanced one step. If this link 
is idle and operative, relay 401 operates as 
described, removing the short circuit from 
about the right winding of relay 504, which 
now operates in series with relay 400, over 
conductor 527, as described in detail, relay 
504 in attracting its right armature removes 
ground from conductor 533 preventing any 
further operation of the timing relays. If 
the relay 401 does not operate within a pre 
determined interval after the brush 508 en 
gages its associated link, ground remains on 
conductor 533 from the armature 505 of 
relay 502, causing these relays to go through 
another cycle of operations. These opera 
tions continue as long as busy or defective 
links are tested and when brush 544 reaches 
position 2, relay 545 operates as follows: 
battery, 545, 547, 548, 544, 507, 505 to 
ground. Relay 545 at its inner lower arma 
ture locks to grounded conductor 507 and in 
attracting its upper armature places the tim 
ing relays under control of the brush 549. 
The allotter switch AC will now continue to 
step under control of the time measure re 
lays until position 1 is reached. The attrac 
tion of the lowermost armature of relay 545 
closes one break in the alarm circuit so that 
when brush 550 closes the other break in 
position 1 of the switch the following cir 
cuit is closed for alarm relay 1324: ground, 
1324, 551, 550, 553, 554, 1325, lamp 1326 to 
battery. Relay 1324 closes a circuit for bell 
1334 which now rings to indicate to the 
attendant this condition of the circuit. The 
lamp 1326 serves as a visual signal for the 
same purpose. 

Delay in dialing. 
A signal is also provided to indicate when 

a subscriber removes his receiver, but does 
not operate his dial within the usual inter 
val. It will be recalled that upon the ex 
tension of the calling line to an idle link 
circuit the relay 1322 operated. This re 
lay at its outer left armature operates a 
relay 1327. Relay 1327 in attracting its 
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outer left armature opens the circuit of 
the holding coil 1332 of a timing device 
which may be in a form of a self 
winding clock work mechanism which per 
mits a plunger to fall under control of an 
escapement. In attracting its inner left 
armature, relay 1327 locks to conductor 1838 
independently of contact 1339 by way of 
which it was operated and which opens as 
the plunger begins to fall. If relay 1827 
remains operated long enough, say three or 
four minutes, the plunger of the timing de 
vice 1329 will reach the bottom of its travel, 
closing at contact 1335 the circuit of the 
lamp 1330 as follows: battery, right arma 
ture of relay 1327, contact 1335 of the tim 
ing device 1329, closed only at the end of the 

plunger, lamp 1330, relay 
1324 to ground. Relay 1324 causes the bell 
1334 to ring as in the case where the allotter 
control switch fails to find an operative idle 
link circuit. If relay 1327 on the other hand 
is released by the release of relay 1322 be 
fore the plunger has reached the bottom of 
its travel, a circuit is closed through the 
winding up coil 1329 of the timing device 
at the outer left armature of relay 1327 and 
contact 1336. When the plunger reaches the 
top of its travel this circuit is broken by 
the opening of contact 1336 and the plunger 
is held by the holding winding 1332. 

Albandoned calls. 

Provision is made to release the starting 
circuit (Fig. 5) if the call is abandoned be 
fore the link has been connected to the call 
ing line. Upon the initiation of a call, i.e- 
lay 520 is operated by its right winding from 
ground at the front contact and armature 
521 of relay 502, armature 519 and front 
contact of group relay 501, armature 518 

45 

and front contact of line relay 500 to bat 
tery, as described. If the calling party re 
places his receiver before the link is con 
nected to the calling line relay 520 is re 
leased due to the opening of its circuit at the 
armature of the line relay 500 and prepares 
a circuit for relay 504. In the meantime due 
to the attraction of the armature 505 of relay 
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502 the timing relays 531, 536 and 537 oper 
ate in succession as described. Relay 537 at 
its upper armature locks to grounded con 
ductor 534 and opens the circuit of relay 
531 which in turn opens the circuit of relay 
536 as described. The retraction of the 
lower armature of relay 536 closes the fol 
lowing circuit for relay 520: battery, left 
winding of relay 504, right armature of re 
lay 520, lower armatures of relays 537 and 
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536, conductor 533, normal contact of relay 
545, conductors 532, 516, 507, 506, 505 to 
ground. Relay 504 in attracting its left 
armature opens the locking circuit in 
cluding relays 501. and 503, the latter relay 
releasing relay 502 which in retracting its 

7 

armature 505 opens the starting circuit, , 
which releases relay 504. 
What is claimed is: 
1. In a telephone system, telephone lines, 

automatic switching means including metal 
lic members forming link circuits common to 
said liner and contacts adapted to be moved 
into engagement with said members, means 
for controlling said switching means to in 
terconnect said lines by causing said con 
tacts to engage said members, means for 
supplying current for talking purposes to 
said lines through said contacts and mem 
bers, means for disengaging said contacts 
from said members, and means for discon 
necting said current supply means from said 
members and contacts before they are dis engaged. 

2. In a telephone system, telephone lines, 
automatic switching means including wires 
of base metal forming link circuits common 
to Said lines and contacts adapted to be 
moved into engagement with said wires, 
senders for controlling said switching means 
to interconnect said lines by causing said con 
tacts to engage said wires, means for sup 
plying current for talking purposes to said 
lines through said contacts and wires, means 
for disengaging said contacts from said 
wires upon the disestablishment of the con 
nection, and means for removing current 
from said members and contacts before they are disengaged. 

3. In a telephone system, telephone lines, 
link circuits common to said lines compris 
ing a number of sets of parallel conducting 
members, multiple sets of contacts located 
in proximity to said members, automatic 
switching means including magnets for mov 
ing said sets of contacts into engagement 
with said members to establish talking cir 
cuits including said lines, a source of cur 
rent for said circuits, means for causing said 
magnets to disengage said sets of contacts 
from said members, and means for removing 
current from said sets of contacts and mem 
bers before they are disengaged. 

4. In a telephone system, telephone lines, 
link circuits common to said lines comprising 
a number of sets of parallel conducting 
members, said lines having multiple sets of 
calling and called contacts located in prox 
imity to said members, automatic switching 
means including magnets for moving the 
calling line contacts into engagement with 
an idle set of parallel members upon the 
initiation of a call, and including magnets 
adapted to be selectively operated to extend 
said members into engagement with multiple 
called contacts of lines, means for causing 
the operated magnets to disengage said sets 
of contacts from said members, and means 
for removing current from said sets of con 
tacts and members before they are disen 
gaged. 
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5. In a telephone system, telephone lines, 
link circuits common to said lines compris 
ing multi-contact relays, senders for said 
lines, for controlling said relays to establish 
telephonic circuits including said lines and 
contacts of said, relays, means for supplying 
current for talking purposes to said lines 
through said contacts, means for disconnect 
ing current from the contacts of said relays, 
and means for subsequently releasing said 
multi-contact relays. 

6. In a telephone system, subscribers' lines, 
link circuits common to said lines compris 
ing multi-contact relays for interconnecting 
said lines, means for energizing certain of 
said relays to establish telephonic circuits 
including said lines and contacts of said re 
lays, means for opening said circuits, and 
means for subsequently releasing the oper 
ated multi-contact relays. 

7. In a telephone system, subscribers' 
lines, link circuits comprising multi 
contact relays for interconnecting said 
lines, means for energizing certain of said 
relays to extend a calling line to an idle 
link circuit, a source of talking current, a 
battery control relay associated with said 
link circuit and adapted to connect said bat 
tery in circuit with the calling line through 
contacts of said operated multi-contact re 
lays, a holding relay, means for operating 
the same, a circuit for said battery control 
relay controlled thereby, a second holding 
relay, operated upon the operation of said 
first holding relay, a circuit for supplying 
current to hold said multi-contact relays op 
erated closed upon the operation of said sec 
ond holding relay, and means actuated upon 
the breaking down of the connection for re 
leasing said first holding relay to release 
said battery control relay and to release said 
second holding relay which in turn releases 
said multi-contact relays. 

8. In a telephone system, subseribers' 
lines, link circuits comprising multi-contact 
relays for interconnecting the same, means 
for energizing certain of said relays to ex 
tend a calling line to an idle link circuit, 
a source of talking current, a battery control 
relay associated with said link circuit adapt 
ed to connect said battery in circuit with the 
calling line through contacts of said op 
erated multi-contact relays, means for selec 
tively operating certain of said multi-con 
tact relays to extend the link to a called line, 
a Second battery control relay for said link 
adapted to connect said battery in circuit 
with the called line through contacts of the 
operated multi-contact relays, a holding re 
lay, means for operating the same, circuits 
for said battery control relay controlled by 
Said holding relay, a second holding relay 
operated upon the operation of said first 
holding relay, circuits for holding said 
multi-contact relays operated closed upon 
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the operation of said second holding relay, 
and means actuated upon the breaking down 
of the connection for releasing said first hold 
ing relay to release said battery control re 
lays to disconnect said battery from the wire 
contacts of the multi-contact relays before 
the second holding relay releases said multi 
contact relays. 

9. The method of revertive calling in au 
tomatic telephone systems which consists in 
transmitting impulses characteristic of the 
designation of the wanted station and then 
transmitting impulses characteristic of the 
suffix of the calling station. 

10. In an automatic telephone system, 
party lines, senders therefor, said party lines 
being designated by a plurality of numbers 
and a suffix, and means for building up a 
revertive call by transmitting impulses ac 
cording to the number of the wanted station 
and then transmitting impulses characteris 
tic of the suffix of the calling station. 

75 
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11. In an automatic telephone system, 
party lines, automatic means adapted to in 
terconnect said lines, said lines being des 
ignated by a number of figures and a letter 
suffix, and a sender for controlling said au 
tomatic means to build up a revertive call 
by transmitting impulses according to the 
number and suffix of the called station and 
then transmitting impulses characteristic of 
the suffix of the calling station. 

12. In a telephone system, a calling line, 
called lines of different classes, automatic 
switching means comprising multicontact 
relays for interconnecting said lines, regis 
ter means for recording sets of impulses, 
means for completing connections from said 
calling line to called lines of different classes 
in accordance with the number of sets of im 
pulses recorded, and means effective when 
the proper number of sets of impulses have 
been recorded for disconnecting said register 
means to render the same ineffective to 
record further sets of impulses. 

13. In a telephone system, individual sub 
scribers' lines, party lines, rural lines, dials 
therefor, automatic switching means for in 
terconnecting said lines under control of said 
dials, said individual lines being selected by 
the transmission of two sets of impulses, said 
party lines by the transmission of three sets 
of impulses, said rural lines by the trans 
mission of four sets of impulses, and means 
for removing the control of said automatic 
switching means from the calling party 
when the required number of sets of im 
pulses have been transmitted to build up a 
given connection. 

14. In a telephone system, individual sub 
scribers' lines, party lines, rural lines, dials 
therefor, automatic switching means for in 
terconnecting said lines under control of said 
dials, said individual lines being selected by 
the transmission of two sets of impulses, 
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party lines by the transmission of three sets 
of impulses, revertive party line connections 
by the transmission of four sets of impulses, 
and rural lines by the transmission of four 
sets of impulses, and means for removing 
the control of said automatic switching 
means from the calling party when the re 
quired number of sets of impulses have been 
transmitted to build up a given connection 

15. In a telephone system, subscribers' 
lines, senders for said, lines, link circuits 
comprising multi-contact relays for inter 
connecting the same main offices, trunk cir 
cuits comprising multi-contact relays for ex 
tending calling lines to said main offices, 
said trunks being divided into groups, each 
group bearing a different numerical designal 
tion, means for selecting a group of Said 
trunk circuits under control of the calling 
line sender, means for automatically select 
ing an idle trunk in said group, and a signal 
associated with the said trunk at the main 
office operated upon the seizure thereof. 

16. In a telephone system, party tele 
phone lines, link circuits comprising multi 
contact relays for interconnecting said lines, 
said relays being grouped as finder relays 
and connector relays, means for automati 
cally operating certain of said finder relays 
upon the initiating of a call to extend the 
calling line to a link circuit, means for selec 
tively operating certain of Said connector re 
lays to connect said link to the called line 
terminals, and means automatically operated 
in case the calling and called stations are 
on the same line for releasing the connector 
relays and for maintaining the finder re 
lays operated. 

17. In an automatic telephone system, 
subscribers’ lines, link circuits for intercon 
necting the same, trunklines, main offices 
wherein said lines terminate, senders asso 
ciated with said subscribers' lines for con 
trolling the interconnection of said lines by 
means of said links and for Selecting one 
of said trunks, means automatically actuated 
upon the selection of the trunk for apply 
ing ringing current thereto for a definite in 
terval, a relay at the main office responsive 
to said current, a signal operated thereby, 
and means for maintaining said signal oper 
ated independently of said relay, a second 
signal at the main office, means for again 
momentarily applying ringing current to the 
said trunk when the calling party replaces 
his receiver, said relay being again respon 
sive to said current to operate said second 
signal, and means for maintaining Said 
second signal operated independently of 
said relay. 

18. In a telephone system subscribers' lines, 
link circuits comprising multi-contact relays 
for interconnecting said lines, means for 
automatically extending a calling line to 
an idle one of said link circuits, means auto 

le 
matically operated in case said line is not 
extended to an idle link circuit within a pre 
determined interval for substituting an 
other link circuit, and a signal automatically 
operated in case all of said link circuits are 
busy. 

19. In a telephone system, subscribers 
lines, link circuits comprising multi-contact relays for interconnecting said lines, means 
automatically actuated upon the initiation of 
a call to select an idle link and to energize 
certain relays thereof to extend the calling 
line to said link, means automatically oper 
ated in case said relays do not properly 
operate in a predetermined interval for sub 
stituting another link and energizing the 
corresponding relays, and a signal auto 
matically operated in case all of said links 
are either busy or defective. 

20. In a telephone system, subscribers' 
lines, link circuits comprising multi-contact 
relays for interconnecting said lines, means 
actuated upon the initiation of a call to 
select an idle link circuit, means in said 
link circuit thereupon actuated to operate 
certain of said relays to connect the calling 
line to said link, a switch, and means actuat 
ed by a defective condition of the selected 
link to advance said switch over busy or 
defective links and stop the same on an idle 
operative link, and means thereupon actu 
ated to operate certain of said relays to 
extend the calling line to the said idle link. 

21. In a telephone system, subscribers' 
lines, link circuits comprising multi-contact 
finder and connector relays, said finder re 
lays being actuated upon the initiation of 
calls to extend calling lines to said links, 
and means effective when two or more lines 
are calling simultaneously to extend said 
lines to said links in a predetermined order. 

22. In a telephone system, telephone lines, 
a plurality of stations on each line, a link 
circuit, for interconnecting said lines, a 
multi-position ringing code switch, magnets 
for operating the same, a ringing current 
generator, connections between said genera 
tor, switch and link for applying current 
from said generator to said lines to signal 
the stations thereon, a battery and means 
for operating said switch magnets in Se 
quence from said battery. 

23. In a telephone system, telephone lines, 
a plurality of stations on each line, a link 
circuit for interconnecting said lines, a 
multi-position ringing code switch, mag 
nets for operating the same, a battery, a 
ringing current generator consisting en 
tirely of relays and operated from said bat 
tery, connections between said generator, 
switch and link for applying current from 
said generator to said lines to signal the sta 
tions thereon, and means for operating said 
switch magnets in sequence from said bat 
tery. 
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24. In a telephone system, telephone lines, 
a plurality of stations on each line, ringers 
brached off to ground at said stations, a pair 
of said ringers being connected to one side 
of the line and a pair to the other side of 
the line, one of the pair connected to one side 
being biased to respond to positive current 
and the other to negative current, a link cir 
cuit for interconnecting said lines, a ringing 
current generator consisting entirely of relays 
for generating alternating current, means for 
setting the same in operation when the link 
is taken for use, and means associated with 
said link and controlled by the calling sub 
scriber for applying positive or negative cur 
rent superimposed on said alternating cur 
rent to selectively signal said stations. 

25. In a telephone system, telephone lines, 
a plurality of stations on each line, ringers 
branched off to ground at said stations, a 
pair of said ringers being connected to one 
side of the line and a pair to the other side 
of the line, one of the pair connected to one 
side being biased to respond to positive cur 
rent and the other to negative current, a link 
circuit comprising multi-contact relays for 
interconnecting said lines, a ringing current 
generator consisting entirely of relays for 
generating alternating current, means for 
setting the same in operation when the link 
is taken for use, and means associated with 
said link and controlled by the calling sub 
scriber for applying positive or negative 
current superimposed on said alternating 
current to selectively signal said stations. 

26. In a telephone system, telephone lines, 
a plurality of stations on each line, a plu 
rality of ringers connected to each line, a 
link circuit for interconnecting said lines, a ringing current generator consisting entirely 
of relays, a code switch, and connectors be 
tween said generator, code switch and link 
for applying current from said generator to 
said lines to signal said stations. 

27. In a telephone system, telephone lines, 
a plurality of stations on each line, a plu 
rality of ringers connected to each line, a 
link circuit for interconnecting said lines, 
a ringing current generator consisting en 
tirely of relays, means for setting the same in 
operation when the link is taken for use, a 
code switch, and connections between said 
generator, code switch and link for applying 
current from said generator to said lines to 
signal the stations thereon. 

28. In a telephone system, telephone lines, 
a plurality of stations on each line, a plu 
rality of ringers connected in bridge of each 
line, a link circuit comprising multi-contact 
relays for interconnecting said lines, a ring 
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ing current generator consisting entirely of 
relays for generating alternating current, 
means for setting the same in operation 
when the link is taken for use, a code switch, 
and connections between said generator, code 
switch and link for applying current from 
said generator to said lines to signal the sta 
tions thereon. 

29. In a telephone system, subscribers 
lines, link circuits comprising, multi-contact 
relays for interconnecting said lines, means, 
including a starting circuit, automatically 
operated upon the removal of the receiver at 
the calling station for extending the calling 
line to an idle one of said link circuits, 
means thereupon operated for removing the 
control of the starting circuit from the call 
ing line and maintaining the same closed, 
means automatically actuated when the call 
ing line is extended to the link for opening 
the start circuit, and means automatically 
actuated in case the calling subscriber re 
places his receiver before his line is extended 
to the link for opening said start circuit. 

80. In a telephone system, subscribers 
lines, link circuits comprising multi-contact 
relays for interconnecting said lines, a group 
relay operated due to the removal of the re 
ceiver at the calling station, a start circuit, 
for causing an idle link circuit to be con 
nected to the calling line, closed by said re 
lay, a locking circuit for said group relay 
independent of the energizing circuit for 
said relay, means automatically operated 
when the calling line is extended to the link 
for opening said locking circuit, and means 
automatically operated in case the calling 
subscriber replaces his receiver before the 
line is extended to the link for opening said 
locking circuit to restore the start circuit to 
normal. 

31. In a telephone system, telephone lines, 
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dials therefor, automatic switching means 
for interconnecting said lines under con 
trol of said dials, some of said lines being 
selected by the transmission of two sets 
of impulses, others by the transmission of 
three sets of impulses, and others by the 
transmission of four sets of impulses, and 
means for removing the control of the au 
tomatic switching means from the calling 
party when the required number of sets 
of impulses to build up a given connection 
have been transmitted. 
In witness whereof, we hereunto subscribe 

our names this 1st day of September A. D., 
922. 

SAMUEL B. WILLIAMS, Jr. 
EARL S. GIBSON. 
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