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ALFRED E. HAGUE, OF WEST ORANGE, NEW JERSEY, ASSIGNOR TO BELL TELEPHONE 
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YORK. 
CALL-CHARGING TELEPHONE-EXCHANGE SYSTEM. 

Application filed October 26, 1927. Serial No. 228,715. 

This invention relates toa telephone ex- 
change system and more particularly to a 
system in which a charge is automatically 

made fora completed call. The object. of the 

invention is the provision of means: for con- 
trolling the call charging which will charge 
the calling subscriber in such a manner as to 
more equitably recompense the operating 

telephone company for the use of exchange 
equipment. 

In large exchangé areas having several of- 
fices some of which may. be located at vary 
distant points in the area, it is desirable that 
means be provided whereby a calling sub- 
scriber may be charged differently for calls 

to offices which are most remotely located 

from the-office in which the calling line ter- 

minates, than for calls to. offices which are not 

so remotely located,. since. remotely located 

offices.must be reached over long interoffice 

trunks which are expensive to install and 

maintain and it is not equitable to the com- 

pany to provide service to all points in the 

exchange area at the same basic-rate. 

Of course, where calls are handled on a 

manual basis the rate of charge may be very 
easily cared for by the operator, who is 

able to require the calling subscriber to de- 

posit the required number of coins in his coin 

box before giving him a desired connection 

or to cause the proper operation of the sub- 

scriber’s message register. However, where 

connections are established entirely by ma- 

chine switching means some provision must 

be made for automatically controlling the 

charging of the call in accordance with the 

zone of the exchange into which the call has 

been extended by the calling subscriber. 
Furthermare, it is not equitable to the oper- 

ating telephone company that for a basic 

charge the subscriber shall be enabled to hold 

an established connection indefinitely. In 

manual systems, of course, the operator is 

able to assess the. charge in accordance with 

the number of unit periods during which con- 

versation is continued on any call. Where, 

however, calls are extended by means of a 

machine switching device, operator’ super- 

vision is not desirable and from a standpoint 

of economy the supervision of elapsed time 

should be attained by automatic means. 

Both automatic charging in accordance 

with the zone of the exchange area into which 

a call is extended and in accordance with the 
elapsed conversational period has heretofore 
been accomplished. In accordance with the 
present invention, however, one specific em- 
bodiment of which is disclosed herein by way 
of example, this is accomplished in the fol- 
lowing improved. manner: A timing switch 
is provided which is started upon ‘the re- 
sponse of the called subscriber and, under the 
control of a timing interrupter completes its 
cycle once during each unit period of conver-. 
sation, the unit period having been chosen as 
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85 

that which would be proper for 'a‘single unit. - 
charge, for example,.five minutes..The tim- 
ing switch, during the intial portion of its 
cycle, transmits impulses to‘ the calling sub- 
scriber’s message register, the number of reg- 
ister operations depending upon the zone of 
exchange into which the calling subscriber 
has dialed. The timing-switch continues to 
advance through successive cycles as long 
as the conversation lasts, transmitting regis- 
tering impulses during each cycle. -The num- 
ber of registering impulses which the timing 
switch sends for each unit period is controlled 
by the sequence switch of the district selec- 
tor with which the charge controlling equip- 
ment is associated and by the sender, the se- 
quence switch assuming different. positions 
dependent on the zone into which the call is 
extended by the district selector. Upon. the 
termination of the call the timing switch is 
arrested as soon as it. again reaches normal 

and the. connection is dismissed. - Registra- 
tion is thus effected during the conversation 
in accordance with the elapsed time for the 

conversation and in accordance with the zone 
of the exchange into which the call was ex- 
tended. 

A clearer conception of the scope.and pur- 

pose of the invention will be obtained from 

2 consideration of the following. description 
in connection with the attached drawings in 

which: 
Fig. 1 shows a calling subscriber’s. line to- 

gether with certain relays for preventing in- 

terference between calling lines; 
Fig. 2 shows a start circuit and a portion 

of two link circuits; woe 

Fig. 8 shows a line 
selector; . 

Fig. 4 shows a link circuit for associating 

the sender with the district. selector; : 

finder . and district 
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Fig. 5 shows a portion of a register sender ; 
Fig. 6 shows a message register control- 

ling circuit associated with the district selec- 
tor of Fig. 3; 

Vig. 7 “shows in schematic form selectors 
for completing a connection to an automatic 
subscriber, to a manual office or.to an opera- 
tor; and 

Fie. 8 shows the manner in which Figs. 1 
to 6 should be arranged. 

The invention has been’ embodied in a 
disclosure which is substantially like that of 
U. S. Patent 1,567,072 to W. H. Matthies, 
granted December 99, 1925. Both the pres- 
ent disclosure and that of the Matthies patent 
show a skeletonized sender substantially the 
same as that disclosed in the more complete 
disclosure of U. 8. Patent 1,589,402, eranted 
to O. H. Kopp, June 22, 1926, and reference 
to the Kopp patent is made for operations not 
completely described herein. 
As in the case of the above mentioned pat- 

ents a plurality of link circuits are arranged 
to serve a group of calling lines and are taken 
into service in rotation. “When a link circuit 
completes its function it hunts for and asso- 
ciates itself with a district selector which is 
ready for use and the link and district re- 
main ina sub-allotted condition until the next 
link in the series has been put into service. 
The link circuit is then put into an allotted 
condition from which it will be advanced by 
the initiation of a call and the action of the 
start circuit of Fig. 2. The trip circuit of 
Fig. 1 and start circuit of Fig. 2 are so ar- 
ranged that only one line may “be | served at a 
time and so that there may be cooperation he- 
tween two groups of lines to each of which 
a group of link circuits is individual. The 
details of these functions are described in the 
above mentioned Matthies patent and, since 
they form no part of the present invention, 
will be omitted from the following descrip- 
tion. 

Tt will be assumed that the subscriber at 
sub-station 100 first initiates a call for which 
he is to be charged three times for each five 
minutes of conversation. When the subserib- 
er at substation 100 removes his receiver from 
the switchhook a circuit is closed from bat- 
tery, through the winding ot line relay 101, 
inner back contact of relay 1 , over the sub- 
scriber’s line to ground at ‘the outer con- 
tact of relay 102. Relay 101 in operating 
closes a circuit from battery through resistance 
104, winding of relay 103 to ground at the 
outer front contact of relay 101. Italso pre- 
paresacircuit from battery through resistance 
111 and the left winding of relay 109 in par- 
allel, inner front contact of relay 101 to con- 
ductor 114, to identify the calling line to the 
line finder. Relay 103 in operating closes a 
civeuit from battery over the back contact of 
relay 201, conductor 130, right winding of re- 
lav 108, inner back contact of relay 107, inner 
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right contact of relay 103, to ground at the 
left contact of relay 109. 

Relay 108 oper ates in this circuit and closes 
a locking circuit for. itself from battery 
through the right winding of relay 201, con- 
ductor 129, over back contacts of relays. simi- 
lar to relay 108, individual to other groups of 
lines appearing before the same line finder, 
inner left front contact and left winding of 
relay 108 to ground at the right contact of re- 
lay 109. Relay 108 prepares a circuit from 
ground at its outer right front contact 
through the winding of trip magnet 303 of 
the line finder to battery j in preparation for 
tripping the proper set of brushes when the 
line finder is operated. Relay 201 operates in 
the locking circuit of rel ay 108 and in combi- 
nation therewith closes a circuit from ground, 
over its outer right contact, conductor “428. in 
ner right contact of rel ay 108, winding of re- 
lay 110 to battery. Relay 110 locks over its 
inner right contact to ground at the left back 
contact of relay 109. “Relay 110 closes a cir- 
cuit for starting the allotted line finder. 
Assuming that the link and line finders 

shown are the ones to be used next, sequence 
switch 400 will be standing in position Land 
sequence switch 300 in position 2. ‘The oper- 
ation of relay 110 will therefore close a circuit 
from ground at its outer right contact, outer 

left front contact of relay 108, inner left front 
contact of relay 103, conductor 131, left back 
contact of relay 202, inner left back contact of 
relay 203, conductor 206, upper left and lower 
right contacts of cam 403, brush 402 and ter- 
minal 401, conductor 378, upper right and 
lower left contacts of cam: 301, winding of re- 
lay 302, to battery. 
‘Relay 302 in operating closes a cirenit from 

battery through the winding of up-drive 
magnet 304 of “the line finder, ‘conductor 607, 
brush 603 and normal terminal of timing 
switch 600, conductor 608, right front. con- 
tact of relay 302, lower right contact of cam 
364, outer left front contact of rel: We 302, con- 
ductor 609, normal terminal and brush 602, 

interrupter contacts of stepping magnet 625, 

conductor 610 to ground at the lower “Jeft con- 
tact of cam 336. The line finder moves up- 
ward under the control of magnet 304 and, 
since trip magnet 308 is oper: ated, the proper 
cet of brushes is tripped. As soon as the line 
finder moves upward, a locking eircuit is 
provided for relay 302 extending over its 
inner left front contact, upper contacts of 
cam 308, right back contact of relay 820, com- 
mutator stri ip 321, brush 322 to ground, which 
holds relay 302 operated independent of the 
start circuit. As soon as commutator brush 
307 engages segment 305, a circuit is closed 
from ground over brush 807 and segment 305. 
lower “tight and upper left contacts of cam 
306, conductor 404, contact 230 of key 204, in- 
ner right front contact of relay 301 to con- 
ductor 129 and the right, winding of relay 
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201... This. circuit shunts the winding. of re- 
lay 108 and causes that relay to release, in 
turn releasing the trip magnet 303. When 
brush 307 leaves segment 305, the circuit. of 
relay 201 1s opened and that relay also re- 
leases. When line finder brush 381. makes 
contact with terminal 380 which is connect- 
ed to conductor 114 and therefore to battery, 
a circuit is completed from this battery t 
through the winding of relay 320, lower left 
and upper right contacts of cam 341, to 
eround atthe lower right contact of cam 339. 
Relay 320 operates in “this cireuit and closes 
a shunt around its winding through resist- 
ance 319; to-ground over: comium utator strip 
321 and brush 322. This reduces the resict- 
ance in series with the winding of mar, ginal 
relay 109 sufficiently to catge “that relay 
operate and open the locking circuit of ay 
110, which in turn opens the ener gizing cir- 
cuit. of relay 302. ‘The operation of ‘relay 
320 also opens the locking circuit of relay 
302, causing that relay to release. The re- 
lease of relay 302 closes a cireuit from ground 
through the winding of cut-off relay 102, 
conductor 112, terminal 327, brush 826, back 
contact. of relay 317, right back contact of 
relay 302, lower right contact of cam 324, 
resistance 323 to battery. The operation of 
cut-off relay 102 opens the circuit of line re- 
lay -101, removing. battery from conductor 
114, releasing relays 109 and 820. 

‘At the time rélay 302 operated, it. closed a 
circuit from ground at. the lower left contact 
of cam. 336, conductor 610, contacts of mag- 
net 625, brush 602, conductor 609, outer left 
front contact of relay 302, lower ‘right ‘con- 
tact of cam 311, conductor 379, terminal 407 
and ‘brush 406 of the link district finder 410, 
lower right contact of cam 408, winding of 
‘relay 409, resistance 411 :to battery... Relay 
409 operates and closes a circuit from battery 
through the winding of sequence switch mag- 
net 400, upper contact of cam 412, to ground 
at the outer left front contact of relay 409, 
advancing the link sequence switch 400 to 
position 2. When sequence switch 400 leaves 
position 1, relay 409 1s released. In position 
2,8 circuit is closed from battery through the 
winding of relay 413, upper contacts of cam 
414, right back. contact of relay 415, to ground 
at the left contact of cam 416. Relay 413 
operates, closing a circuit fr mn battery 
through the left winding of relay 417, left 
front contact of relay 418, to ground at the 
left back contact of relay 415. “Relay 4LT, in 
operating, closes a circuit from -battery 
through the w inding of up-drive niagnet 418 
of the sender finder 420, left contact of cam 
479, outer right contact of relay 417, to 
ground at the left back contact of Yelay 409. 
The sender finder moves’ upward under the 
control: of magnet 418 in search of an idle 
sender. 

Relay 418 also closes a circuit from battery 

Yor receiving cial pulses. 

3 

through the right winding. of relay. 415,.up- 
per contacts of cam 491, middle winding of 
rélay 415, to ground at the ri ight contact of 
relay 413. The current in this cir euit, how- 
ever, is not sufficient to operate relay 415 but 
does create a flux in the windings of that re- 
lay so that it becomes quick to operate when 
the test cirenit is closed. .The test circuit ex- 
tends from. brush 422 over the lower contacts 
of cam 419, right: back: contact of relay 409, 
left winding of relay 415, lower right. and 
upper left contacts of cam 421 , middle 
ing of relay 415, to ground at ‘the right. con- 
tact of relay 413. An idle sender is char- 
acterized by battery connected to conductor 
502. When, therefore, brush 422; engages 
terminzl 493, corresponding to the sender of 
Fig. 5 which is assumed to be idle, the test 
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cir ‘cuit above traced is completed over termi-— 
nal, 423 to battery and relay 415. operates 
quickly. The relay 415 in operating closes 
a locking circuit for itself. from’ battery 
through the right. winding of relay 415, up- 
per contacts of cam 491, to ground at the lett 
front contact of relay 415. Tt also opens the 
circuit of relay 417 which releases, to in turn 
release magnet. 418 and bring the sender 
finder to rest on the idle sender. The rélease 
of relay 417 in turn releases relay 418. With 
relay 413 released: and relay 415 operated, a * 
cireuit is closed from: battery through the 
winding of sequence switch magnet 400, lower 
left contact of cam 476, contact 427 of jack 
428; left back contactiof relay 413, right ft ont 
contact of relay 415 to eround’ at the left 
contact of cain 416, advancing . sequence 
switch 400 to position 3. 
When sequence switch 400 reaches position 

3 a.cireuit is closed from ground through the 
left and middle windings of relay 503, back 
contacts of relays 504 and 505, conductor 506, 
terminal 430, brush 431, right contact of cam 
434, brush 482 and’ terminal 433, conductor 
BIS, contacts of cam 316 (assuming that the 
district. selector has been advanced to posi- 
tion 3 as hereinatter described) through the 
left winding of relay 317 and the winding of 
relay 351 in parallel to battery... Relay “317 
is marginal and does not operate. Relay 351. 
operates but is neflective at this time. ‘Relay 
508 also .operates.and closes an ‘obvious: ct'- 
euit for reray 507, which in turn. closes a cir- 
cult for relay 509. Relay 509 closes a cireult 
for relay 510. . , 

As soon. as sequence switch 400 arrived in 
position, 284 it: prepared the pulsing circuit 

This circuit, may 
be traced from battery through the left wind- 
ing of relay 506, conductor 537 , terminal 440, 
brush 441. lower contact of cam 429, brush 
478, terminal 477, conductor 875, left contact 
of cam 235, left back contact of relay 317, 
brush 334, terminal 333,conductor 117throwgh 
the subscriber” 8 substation, conductor 116, ter- 
minal 832, brush 331, right back contact of 
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relay 317, winding of relay 330, left contact 
of cam 329, conductor 382, terminal 449, 
brush 443, upper right and ‘lower left con- 
tacts of cam 403, brush 444 and terminal 445 
to ground at the back contact of relay 513. 
Relay 500 operates, in turn operating relay 
518 in the well known manner, relay” 518 in 
turn operating relay 519. A circuit is there- 
upon closed from the source of tone current 
516 through the right winding of relay 500, 
register steering switch 520 in its normal 
position, front ‘contact of relay 519. lower 
contact of cam 514 to ground at the front 
contact of relay 509. This tone is transmitted 
to the calling Subscribed to inform him that 
the sencler is ready to receive impulses which 
he may then send out by manipulating his 
dial. 
When relay 510 operated it removed bat- 

tery from conductor 502, releasing relay 415. 
With relay 415 released, a circuit is closed 
from battery through the winding of se- 
quence switch magnet 400, upper left contact 
of cam 476, right back contact of relay 415 
to ground at the lower left. contact of cam 
416. Sequence switch 400 advances to po- 
sition 5 over this circuit and remains in this 
position throughout the further operation of 
the sender. 

The calling subscriber now proceeds to dial 
the desired line number for setting the regis- 
ters and translator (not shown) of the sender 
in the well known manner. After the dialing 
of the first digit the register steering sw itch, 
one wiper of which is shown at 520, advances 
from normal, closing a circuit for relay 517, 
extending from battery through the winding 
of relay ‘BLT, terminals and brush 520, con- 
tacts of relay 519, contact of cam 514. to 
ground at the outer right contact of relay 509. 
Relay 517 closes an obvious circuit for relay 
591. 

As soon as the code registers’ of the sender 
have been set in accordance with the first 
two digits dialed by the calling subscriber, 
the translator i is set In the manner described 
in the aforementioned patent to O. H. Kopp. 
When the translator assumes its setting relay 
588 operates, closing a circuit over the trans- 
lator are 584 throush a back contact of relay 
535, if the subscr iber has dialed the number 
of a subscriber located in a zone of the ex- 
change for which an additional charge must 
he made on the calling subscriber’s message 
register, thence through the winding of relay 
536 to battery. Relay! 536 energizes ‘and locks 
over its left front contact, the contact of cam 
514 to ground at the outer right front contact 
of relay 509 and extends locking ground 
through its left front contact to the winding 
of relay 538. causing the operation of the lat- 
ter relay. Relay 538 upon operating estab- 
lishes a circuit from ground at the outer right 
contact. of relay 509, “the contact of cam 51d, 
the contact of relay 538 to battery through 
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the winding of relay 535. Relay 535 operates, 
opening the initial energizing circuit of relay 
536 and connecting the translator are 5384 
over the cable 539 to the class switch 540 
which is diagrammatically indicated in the 
upper right portion of Fig. 5. The class 
switch is thereupon set from the are 534 
of the translator. Relay 536 upon energiz- 
ing prepares a circuit extending from ground 
over its right contact, the contacts of cams 
541 and 542 being closed during the brush 
selection contr olling positions of the sequence 
switches associated with the sender, con- 
ductor 543, terminal 489, brush 43 3, right 
contacts of cam 405, br ush 406, terminal 407, 
conductor 379, to the lower left contact of 
eam 399, This cirenit is completed as will 
be deseri bed hereinafter through the winding 
of relay 611 of the vegistration controlling 
circuit for indicating ¢ at the registration con- 
trolling circuit the “fact that the subscriber 
has initiated the establishment of a connec- 
tion into a zone of the exchange area for 
which he should be assessed an additional 
charge. 
When the link circuit advances into posi- 

tion 2 for hunting for an idle sender, a cir- 
ett is closed for “yelay | B14. extending from 
battery through the left winding ot relay 
314, lower right cont act of cam 3 13, lower 
right contact of cam § 2, conductor 375, ter- 
minal 477 7, anc bevel 478 of district finder 
410 to ground at the right contact of cam 
429. When relay 302 rele: ses and relay 314 
energizes, a circuit is closed for advancing 
sequence switch 800 into position : 3, extend- 
ing from battery through magnet 300. the 
upper left contact of cam 328, the right front 
contact a relay 314, the left ‘back contact of 
relay 3 _ conductor 609, brush 602, inter- 
rupter contacts of magnet 625, conductor €10 
to ground at the lower left contact of cam 
336. As the sequence switch 800 advances 
from position 2 to 3, relay 314 releases. 

With sequence switeh 300 in position 3 
relay 314 is again energized over a circuit 
extending from batter v throu ah its left w ind- 
ing, the low er right contact of cam 313, the 
upper left contact of cam 312. conductor 878, 
terminal 401 and brush 402 of district finder 
410, the lower right and upper left contacts of 
cam 435, brush 436and terminal 487 of sender 
finder 420, the front contact of relay 521, 
the back contact of relay 504, the left contact 
of cam 526, winding of sender stepping relay 
522, winding of overflow relay 528, left con- 
tact of cam 527. resistance 530 to ground. 
Rejays 522 and 314 operate in this circuit, 
relay 314 lecking over its outer left front 
contact and the lower Jeft contact of cam 
318. thence over the circuit traced, whereby 
if remains energized as the sequence switch 
300 advances into position 4. Relay 314 also 
closes a cirenit to advance sequence switch 
300 into position 4, extending from battery 
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through magnet 300, upper left contact of 
cam 328, right front contact of relay 314, 
thence as previously traced to ground at the 
upper left contact. of cam 336. 
When the district sequence switch reaches 

position 4 for controlling brush selection, the 
circuit previously traced from the contact 
of relay 436 and extending to the lower left 
contact of cam 399 is extended over the left 
contacts of cam 899, conductor 612, patched 
to conductor 612’, to battery through the 
right winding of relay 611. Relay 611 upon 
energizing locks over its left winding and 
left front contact, conductor 613, patched to 
conductor 613’ to ground at the upper left 
contact of cam 336, 

The district. selector is now controlled by 
the sender in its brush and group selections 
nnd then proceeds to hunt for an idle trunk 
in the well known manner. After an idle 
trunk is selected, a circuit is established in 
position 9 of the sequence switch 300 for re- 
lay 314, extending.from battery through the 
right winding of this relay, the lower left 
contact of relay 352, the front contact. of 
relay 351, the lower contacts of cam 808, com- 
mutator segment 3897, brush 398, advancing 
the sequence switch 300 into position 10. In 
position 10 relay 314 remains energized over 
the cireuit just traced. In position 10 which 
is the selection beyond position’ of the dis- 
trict circuit the control of succeeding switches 
is effected over a fundamental circuit which 
may be traced in part from brush 389, through 
the lower right and upper left contacts of 
cam 358, the right back contact of charging 
relay 396, conductor 878, thence. as traced to 
the sender through.the windings of relays 
522 and 523, cam 546, brush 544, compensat- 
ing resistance 545, left back contact of relay 
524, right front contact of relay 507, conduc- 
tor 543, returning over terminal 489 and 
brush 4388, the right contacts of cam 405, 
brush 406, and terminal 407, conductor 879; 
the right contacts of cam 395, to brush 388. 

As soon as selections are completed and the 
connection has been set up to the called sub- 
scriber’s line, reversed battery from. the in- 
coming selector operates relays 522 and 523 in 
the usual manner. These relays in turn cause 
the operation of relay 531 and relays 524 and 
504. With these relays operated, the sender is 
advanced to position 18 for controlling talk- 
ing selection. Relay 351 is operated in par- 
allel with the winding of relay 817 through- 
out selections. The operation of relay 504 
above mentioned now opens a shunt around 
the right winding of relay 503, including that 
winding in the circuit of relays 351 and 317. 
Relay 851 thereupon releases, in turn open- 
ing the circuit of relay 314, which also re- 
leases. Upon the release of relay 814 the dis- 
trict sequence switch 300 is advanced into po- 
sition 11 over a circuit extending from bat- 
tery, winding of magnet 300, right contacts 

5 

of cam 342, right back contact of relay 314, 
outer left back contact of relay 302 to ground 
as traced at the lower left contact of cam 336. 
As the sequence switch enters position 11, 
ground is connected to conductor 315 at the 
upper right contact of cam 336, which is ex- 
tended over terminal 433, brush 432, upper 
contacts of cam 446, left winding of relay 415, 
right back contact of relay 409, left contact of 
cam 454, brush 431, terminal 480, conductor 
506, left back contact of relay 505 to the wind- 
ings of relay 508. Since these windings are 
also connected to ground, relay 503 now re- 
leases, in turn releasing relay 507. The release 
of relay 507, does not. release relay. 509, since 
that relay is locked to its own front contact. - 
A cireuit is therefore closed from ground over 
the left-back contact of relay 507, front con- 
tact of relay 509 to the winding of relay 505, 
vhich relay locks over its middle left contact 

to. conductor. 506 and to. ground as above 
traced. After leaving position 10, relays 351 
and 817 are both disconnected from conductor 
315. Sequence switch 3800 is then advanced 
into position 12 over a circuit extending from 
battery through magnet 300, the upper left 
contact of cam 828, the upper contacts of cam 
541, to ground at. the right contact of cam 
339. In passing into position: 12 the subscrib- 
er’s line becomes disconnected from the sender 
at contacts of cams 829 and 335...” ; 

Talking selection. 

With sequence switch 300 in position 12, 
relay 314 is energized in a circuit extending to 
the sender from battery through its left wind- 
ing, the lower right contact of cam 313, the 
upper left contact of cam 312, conductor 378, 
terminal 401, brush 402, the lower right and 
upper left contacts of cam 485, brush 436, ter- 
minal 437, conductor 532, the front contact of 
relay 521, the front contact of relay 504, the 
right contact of cam 526, the sender sequence 
switch being in position 18 for talking selec- 
tion, the windings of relays 522 and 523, the 
right contact of cam 527 to ground through 
resistance 530. Relays 314 and 522 energize in 
this circuit, relay 314 closing a circuit extend- 
ing from battery through sequence switch 
magnet 300, the upper left contact of cam 328, 11: 
the outer right front contact of relay 314, the 
lower left contact of cam 394 to ground at the 
upper right contact of cam 350. .Relay 314 
upon energizing locks to the fundamental cir- 
cuit over its left winding and outer left front 
contact and lower left contact of. cam 313. 
As sequence switch 300 rotates out of position 
12.toward position 16 ground is intermittent- 
ly connected to the fundamental circuit in 
shunt of sender stepping relay 522 at the 
lower left contact of cam 350. When. the 
sender is satisfied as to its talking selection 
setting, the fundamental! circuit is opened at 
the sender threugh the operation of relay 525, 
and reiay 314 deenergizes, arresting sequence 
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switch 300 in its next stopping position. The 
sequence switch may be arrested in any one of 
three positions ; position 13 which may be a 

no-charge position, position 1+ which is a 

charging position for connections to certain 

zones of the exchange, and position 15 for 
connections to an operator’s position. 

At the sender after talking selection is 
completed, relay 515 operates connecting bat- 
tery to conductor 506 in parallel with the 
winding of relay 505. The current in this cir- 

cuit is now suflicient to operate relay 415 
which closes a circuit from battery through 
the left winding of relay 417, left contacts 

of cam 421, to ground at the left front con- 
tact.-of relay 415. Relay 417 closes a circuit 

from battery through “the winding of se- 

quence switch magnet 400, upper contact. of 

am 479, outer right front contact. of relay 

AT, left back contact of relay 409 to ground, 
advancing sequence switch 400 to position 

6. In this position, all of the conductors ex- 
tending to the sender are opened and the 
sender is completely released. As soon as se- 
quence switch 400 leaves position 5, relay 415 
releases and in turn releases relay 417 un- 
less the sender finder 420 is standing on one 
of its top ten terminals. If the latter is true, 
relay 417 is held operated in a circuit fron, 
battery over its left winding, left front con- 
tact, upper left contact of cam 424, commu» 
tator segment 464, brush 463 to ground. 
With relay ALT operated at, this time, a cir- 
cuit is closed from battery through resistance 
411, winding of relay 409, lower contacts of 
cam 414, inner right front. contact of relay 
417, lower left contact of cam 416 to ground. 
Relay 409 locks through its inner left con- 
tacts to ground at the ‘lower contact of cam 
467 and also closes a second locking circuit 
for relay 417. With relay 409 operated, a 
circuit is closed from battery through the 
winding of down-drive magnet, 465 of the 
sender finder 490, left contact of cam 412, to 
eround at the outer left front contact of re- 
lay 409. When the sender finder reaches its 
lowermost position, a circuit is closed from 
ground over brush 463, bottom commutator 

seement 406; upper contact of cam 456 to 
resistance 411, shunting the winding of relay 
409 and causing that relay to release and in 
turn release relay 417, With re} ay 417 re- 

leased in position 6, a circuit is closed from 
battery through the winding of sequence 
switch magnet 400, lower right contact of 
cam 476, right back contact of relay 417. to 
ground at the lower left contact of cam 416, 

advancing sequence switch 400 to position 7. 
When sequence switch 400 reaches posi- 

tion 7, the link circuit is ready to associate 

itself with another district. Tf another dis- 

trict is standing in position 1 waiting asso- 

ciation with a link, a circuit will be “closed 
from ground over the lower left contact of 

cam 339 of that district, contact 393 of jack 
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374 conductor | 392, contact of jack 448, con- 
tact of jack 449, upper contact of cam 416, 
right back contact of relay 415, wpper con- 
tacts of cam 414, winding of reluy 413 to 
battery. Relay 413 closes a circuit Nom hat- 
tery through the left winding of relay 417, 
left front contact of relay 413, to ground at 

the left back contact of relay 415, Relay 
417, in operating, closes a cireuit for wp-drive 
magnet 447 of the district finder 410, lower 
right contact of cam 479, right front con- 

tact of relay 417, left back contact of relay 

409, to ground. The district finder imoves 

upward under control of magnet 447 in 
search of the district which is awaiting a 
link. Such a district is identified by batiery 

connected over the left contacts of cam 34 
of that district, contact. 373 of jack 374, to 
conductor 366. Relay 413, in operating. 
closes the same circuit through the right and 
middle windings of relay 415 as it closed in 
position 2. At this time the test circuit ex- 
tends from ground at the right front con- 
tact of relay 413, through the middle wind- 
ing of relay 415, upper eft. and lower right 
contacts of cam 491, left winding of rel: LY. 

415, right back contact of rel ay ‘409, lower 
right and upper left contacts of ‘am 419, 
contact of jack 449 to brush 451, 

If the district for which the district finder 
is hunting does not lie between the last. posi- 
tion ocenpied by the finder and the top of its 
bank, it will continue to move upward until 
brush 458 engages segment 452, completing 
a circuit over the upper right contact of cam 
408, winding of relay 499. resistance 411 to 
battery. The operation of relay 409 opens 
the test circuit, opens the circuit of up -drive 
magnet 447 and closes a circuit from battery 
through the winding of down-drive magnet 
454, lower right contact of cam 412. left front 
contact of relay 409 to ground. The district 
finder is restored to its lowermost position 
under the control of magnet 454, at which 
timeacircuitisclosed from ground over brush 
453, hottom segment 455 of the district finder 
commutator, lower right contact: of cam 456 

to resistance 411, shunting and releasing re- 

lay 409 which restor es the test. circuit “and 
the cirenit of up-drive magnet 447. When 
brush 451 encounters terminal 450 to which 
conductor 366 extends, the test circuit is 
completed and relay 415 operates quickly 
as in the previous case. Relay 415 locks 
through its right winding, the upper contacts 

of cam 421, to ¢ ground at iis left front contact, 
opening the cirenit of relay 417 to deenergize 

magnet 447 and bring the district finder to 
rest on the terminals of the district. With re- 

lay 415 operated and relay 417 released. 
circuit is closed from battery t through ihe 
winding of sequence switeh magnet. 40 10, lower 
left contact of cain 476. contact 427 of jack 
428, hack contact of relay 413, right front 
contact of relay 415, upper right contact of 
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cam 416, contacts of jacks 449 and 448 to 
conductor 392... Sequence switch 400 ad- 
vances to position 8 in this circuit. 

Relay 415 is held operated in position 8 
from battery at the district. over terminal 
450, brush 451, contact of jack 449, upper 
left and lower right contacts of cam 419, 
back contact of relay 409, left winding of 
relay 415, lower right and upper left contacts 
of cam 421, to ground at. the left front con- 
tact of relay 415. With relay 415 operated, 
a circuit is closed from ground at the left 
contact. of cam 416, right front -contact of 
relay 415, upper left contact of cam 429, 
brush 478, terminal 477, conductor 375, lower 
right contact of cam 312, lower right con- 
tact of cam 315, left winding of relay 314 to 
battery. Relay 314 operates and. closes a 
cireuit from battery through the winding of 
sequence switch 800, upper left contac’ of 
cam 328, right front contact of relay 31 
outer left back contact of relay 302, thence 
as traced to ground at the lower left contact 
of cam 336... Sequence switch 300.advances 
to position 2 in this circuit, releasing relay 
314... The advarice to. position 2 removes 
ground from conductor 892 and battery from 
conductor 866. The removal of battery from 
conductor 866 opens the circuit of relay 415, 
and that relay releases, closing a circuit from 
battery through the. winding of sequence 
switch magnet 400, upper left contact of cam 
476, right back contact of relay 415, to ground 
at the lower left contact. of cam 416. Se- 
quence switch 400 advances to position 9. 

The link circuit remains in this position 
until. the link circuit standing next to it in 

ae 

the series is advanced from position 1 for: 
the purpose of selecting a sender. ‘Link cir- 
cuit 260 occupying that: relationship to the’ 
link circuit of Fig. 4, a cireuit may be traced 
from ground over the lower contact of cam 
261, upper right contact of cam 262, conduc- 
tor 263, contact 460 of jack 428, upper right 
contacts of cams 461 and 462. winding of se- 
quence switch magnet 400 to battery, advane- 
ing the link cireuit to position 10 which-is 
the equivalent of position 1, so that the link 
cireulé is ready to operate in response to the 
next call in the group of lines: served thereby. 

As goon ag the sequence switch 800 ad- 
vances into the talking position a eirenit is 
established for supplying the calling sub- 
scriber with talking current, which circuit 
may be traced from battery, through the 
lower left winding of repeating coil 360, up- 
per right contact of cam 829, winding of re- 
lay 330, right back contact of relay 317; brush 
331 and terminal 332, conductor 116, over the 
subseriber’s line, conductor. 117, terminal 
333 and brush 334, outer left back contact of 
relay 317, lower contact of cam 335 to OGD 

ground, through the upper left winding of 
coil 360. Relay 330 energizes in this circuit 
closing a circuit for relay 351 extending from 

battery, winding of relay 351, resistance 390, 
contact of relay 380 to ground over the upper. 
contacts of cain 850. Relay 350 energizes but 
performs no useful function at this time: 

Charging fora call to a@ remote zone of ex- 
Cchinge area. 

it has been assumed: that the calling sub- 
scriber has initiated a call to a remote zone 
of the exchange requiring three operations. 
of the message register. 105 for each unit pe- 
riod of conversation. For this call there- 
fore the district sequence switch 300 has been 
set into position 14. With sequence switch 
300 in position 14, when the called subscriber 
responds a circuit is completed for relay 361 
extending from the tip brush 389, over the 
lower contacts of can 858, upper right wind- 
ing of repeating coil 560, winding of relay 
351, lower right winding of coil’ 360, upper 
contacts of cam.395 to brush 388. Relay 361 
energizes and a circuit is established for re- 
lay 802 as soon as interrupter 387 closes its 
lower contact, from battery, winding of re- 
lay 802, lower contact of interrupter 387, 
lower left. and upper right contacts of cam 
390, front contact of relay 861, upper contact 
of cam 894 to ground at the upper right con- 
tact of cam 350. Upon the energization of 
reiay 802 a circuit is closed. to advance the 
timing switch 600 off normal as soon as the 
interrupter 887 closes its upper contact, 
which circuit maybe traced from battery, 
winding of stepping magnet 625, brush 601 
and iis normal terminal, conductor. 614, up- 
per right contact of cam 364, outer left front 
contact of relay 302, upper contact of inter- 
rupter 887, to ground. as traced at the upper 
right contact of cam, 350. When the inter- 
rupter 387 breaks its upper.contact, magnet: 
625 deenergizes. advancing switch 600 into 
Position 8.0006 

With switch 600. in position 2a circuit: is 
closed for operating the charging relay 396 
extending from battery, winding of ‘relay 
396, conductor 615, brush 604 in position 2, 
conductor 681, thence as traced through the 
front contact of relay 861 to ground at the 
upper right contact of cam 350.. Relay 296 
upon energizing locks over. its inner left 
front contact, the lower left contact of cam 
394 to ground at the upper right contact of 
ram 350. iA civenit is now closed for opier- 
ating the subscriber’s message register 105 
xtending from ground, winding of register 

105, back contact of cut-off relav.101, condue- 
tor 114, terminal -380, brush 381, conductor 
616 patched to conductor 616’, conductor 617’ 
patched to conductor 617, lower lett and up- 
per right contacts of cam 808, conductor 619 
patched through conductor 619’ to conduc- 
tor 619, brush 606, in position 2, conductor. 
620, inner left front contact: of relay 396 to 
battery, through reistance 386. 

After an interval more than sufficient to en- 
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able the operation of message register 105, 
the interrupter 387 upon again closing its 
upper contact, advances the timing switch 
600 into position 3 over the same circuit 

which advanced it into position 2. From po- 
sition 2 the timing switch is advanced rap- 

idly by the interrupter 391, through positions 
3 to 6 inclusive over a circuit extending from 

battery, winding of magnet 625, brush 601 

and strapped terminals 3 to 6, inclusive, of 
its bank, conductor 621 to ground through 
contacts of interrupter 391. As brush 606 
passes through position 4 the message regis- 
ter 105 is again operated over a circuit ex- 
tending from its winding to conductor 616, 
thence over conductor 616’ patched thereto, 

the outer left contact of relay 611, conductor 
622’ patched to conductor 622, the No. 4 ter- 
minal associated with brush 606, thence as 
traced to battery. Again as brush 606 passes 

through position 6, the message register 105 
is operated for the third time over the circuit 

previously traced to the outer left front con- 
tact of relay 611, thence over conductor 623” 
patched to conductor 623, the No. 6 terminal 

associated with brush 606, thence to battery. 
Three operations of the message register 105 
are thus effected before the timing switch 
reaches position ‘7. 

From position 7 the timing switch 600 is 
advanced by the slow timing interrupter 624 
into its normal position, over a circuit ex- 
tending from battery, winding of stepping 
magnet 625, brush 601 and strapped termi- 
nals 7 to 22, inclusive, associated therewith, 

conductor 626 patched through conductor 
626’ to conductor 627, contacts of interrupter 

624, conductor 628, right front contact of 

relay 302, conductor 608, to ground over the 

brush 608. Interrupter 624 is designed to 
close at long intervals so that the entire time 

for a revolution of timing switch 600 to be 
completed will require approximately five 
minutes. When the switch 600 reaches nor- 
mal it is again advanced into position 2 as 
previously described where overtime regis- 
tration begins. From this position the 
switch advances in a second revolution again 
operating the message register 105 as it passes 

through positions 2, 4 and 6. This cycle of 
operations is thus repeated every five minutes 

during the conversation and the register is 
operated three times during each cycle or 
each unit period of conversation. 
When the calling subscriber hangs up to 

terminate the call, relay 380 deenergizes in 
turn opening the cireuit of relay 851. A cir- 

cuit is now established for relay 317 extend- 

ing from battery, through its left winding, 
the lower left and upper right contacts of 

cam 316, the back contact of relay 351 to 

ground at contacts of interrupter 391. Re- 

lay 317, upon energizing, locks over its right 

winding, innermost right front contact to 

ground at the upper left contact of cam 336, 
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disconnects the calling line from the left 
windings of repeating coil 360 at its back con- 

tacts, and closes a circuit for advancing the 
sequence switch 300 into position 17, if at the 
time the timing switch is in position 1 or 2. 
This circuit may be traced from battery, 
winding of magnet 300, lower right and up- 
per left contacts of cam 301, conductor 629, 
brush 605 in position 1 or 2. conductor 630, 
front contact of relay 317, thence to ground 
at the upper left contact of cam 336, Ti the 
timing switch is in positions 7 to 22 at the 
time relay 317 energizes, the timing switch is 
immediately buzzed into normal position over 
2 circuit extending from battery, through the 
winding of magnet 625, brush 602 and 
strapped terminals of its bank, interrupter 
contacts of magnet 625, strapped terminals 7 
to 22 associated with brush 605, brush 605, 

conductor 630, contacts of relay 317 to ground 
attheupper leftcontactofcam336. Assoonas 
the timing switch reaches normal the circuit 
abovetraced for advancing sequenceswitch 300 
is closed and the stepping circuit of magnet 
625 is opened. If disconnection is initiated 
at the time the timing switch is advancing 
through positions 8 to 6, the sequence switch 
300 is not advanced into position 17 until the 
timing switch reaches position 7 and the ad- 
vance of the timing switch through positions 
3 to 6 being directly under the control of in- 
terrupter 391, the operation of the sub- 
scriber’s register in positions 4 and 6 is not 
interfered with. When the district sequence 
switch reaches position 17, the district selec- 
tor and line finder restore in the well-known 
manner. In position 17 of the sequence 
switch 300, the timing switch is immediately 
buzzed into normal position over a circuit ex- 
tending from battery, through the winding 
of magnet 625, strapped terminals 2 to 22, 
associated with brush 602, brush 602, inter- 
rupter contacts of magnet 625, conductor 610 

to ground at the lower left contact of cam 
336. Since the charging relay 396 became de- 
energized as soon as sequence switch 300 
passed beyond position 15, no charging path 
over brush 606 is closed as the timing switch 
passes through positions 4 to 6. ; 

Should the ealled subseriber hang up at the 
time the timing switch. 600 is in position 2, 
relay 861 would release but the stepping path 
for magnet 625 would still be effective to ad- 
vance the timing switch through the charg- 
ing positions 3 to 6 since there would still be 
a circuit for magnet 625 extending from hat- 
tery, winding of magnet 625, brush 601 and 
the No. 2 terminal of switch 600, conductor 

614, the upper contact of cam 364, outer left 

front contact of relay 802, woper contact of 
interrupter 387, conductor 631, brush 604 in 
position 2, conductor 615, inner left front 
contact of charging relay 396, lower left con- 
tact of cam 394 to ground at the upper right 
contact of cam 350. 
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In order that the control of disconnection 
may not be interfered with should the calling 
subscriber hang up while the timing switch 
is passing through the registering positions 
3 to 6, relay 351 is reoperated. It will be 
recalled that when the calling subscriber 
hung up, relay 351 was released and relay 317 
was operated to advance the sequence switch 
300 out of the talking position to initiate re- 
lease. However, if relay 351 is thus released 
when the timing switch is in positions 8 to 6, 
relay 851 reoperates in a circuit from bat- 
tery, through its winding, resistance 390, con- 
ductor 632, brush 605 in positions 8 to 6, con- 
ductor 630, right front contact of relay 317 
to ground at the upper left contact of cam 
336. Relay. 351 in operating, at its right 
back contact disconnects the left winding of 
relay 317 from the interrupter. 391-so that. 
there will be no tendency for relay B17 to 
deenergize at each release of the stepping 
magnet 625 of the timing switch. 

CORarging calls to intermediate zones of the 
exchange area. 

Tt. will now be assumed that the calling 
subscriber has initiated a call to a less remote 
zone of the exchange for which but two oper- 
ations of the message register 105 should be 
made for each unit period of conversation. 
For such a call, relay 611 is operated as be- 
fore, but the district sequence switch is set 
into position 13. The circuits function ex- 
actly the same manner as before described, . 
except that during each cycle of the timing 
switch 600 as the conversation proceeds, no 
charging path. to the message register 105 is 
closed. as the timing switch brush 606 passes 
through position 2. It will be recalled that in 
position 2.of the timing switch the circuit 
for operating the message register 105 ex- 
tended from ground through the winding of 
register 105 over the back contact of relay 101, 
conductor 114, terminal 380, brush 381, con- 
ductor 616, patched through the conductors 
616’ and 617’ to conductor 617, the lower left 
and upper right contacts of cam 306, conduc- 
tor 618, patched through conductor 619’ to 
conductor 619, the No. 2 terminal and brush 
606, condtictor 620, the middle left front con- 
tact of charging relay 396 to battery. Since 
sequence switch 300 is in position 13, how- 
ever, this circuit is open at the contacts of cam 
306 and charging does not take place. Two 
charges are made, however, as previously de- 
scribed, as the switch 600 passes through po- 
sitions 4 and 6 during each cycle thereof. 
Otherwise the circuits function as previously 
described. 

Charging calls to nearby zones of the ex- 
change area. 

For calls to nearby zones, for which a 
single registration is required for each unit 
period of conversation, relay 611 is not oper- 

9 

ated from the sender and sequence switch 300 
1s set into position 14 for talking. Thus, 
during each cycle of the timing switch the 
circuit, previously traced for operating the 
message register each time brush 606 passes 
through ‘position 2; is closed at contacts of 
cam 806. Since, however, relay 611 is not: 
operated the paths, previously traced for 
operating the message register as the timing 
switch passes through positions 4 and 6; are 
open at the outer left front contact of relay 
611. Thus, only one registration for each 
unit: period of conversation is effected. 
Otherwise the > circuits function as previously 
traced. 
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Free calls to certain zones of the exchange — 
area. 

It may be desirable to give subscribers free 
service to certain offices of the exchange. area 
which are adjacent to the originating office. 
For such calls the relay 611 is not operated 
and the district sequence switch is set into 
position 18 for talking. As the timing switch 
600 advances during each unit period of con-' 
versation, no paths for operating the message 
register 105 are closed since the path previ- 
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ously traced with the brush 606 in position - 
2 is now open at. contacts of cam 306 and the 
paths traced with brush 606 in positions 4 
and 6 are open at.the outer left contact of 
relay 611. 

Cross connections for changing the method of 
charging. 

For the purpose of enabling wiring changes 
to be readily made whereby thé method of | 
charging calls may be changed, a cross-con- 
necting rack is provided as shown at 650. 
In the preceding discussion it has been as- 
sumed that it was required that provision be 
made for charging calls at three rates on an 
elapsed time basis and also that provision be 
made for free calls. It may be desired to give 
flat rate service without consideration of the 
duration of the conversational period on 
single registration calls, but retain the timing 
of double and triple registration calls. To 
accomplish this the patching from the left 
to the right side ofthe connecting rack 650 
would be as previously described except that 
conductor 627 would. be patched to conductor 
627’ rather than directly to conductor 626”. 
Thus, for calls requiring double or triple 
registrations for each unit period of conver- 
sation, relay 611 always. being energized for 
such calls, the advance of the timing switch 
600 from position 7 to normal is placed under 
the control of the timing interrupter 624, 
over a circuit extending from~ battery, 
through the magnet 625, brush 601, conductor 
626, strapped to conductor 626’, the right 
contact of relay’611, conductor 627’, strapped 
to conductor 627, thence as previously traced 
to ground through contacts of the interrupter 
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624. For calls requiring but a single regis- 

tration regardless of the duration of the call 

the timing switch 600 is arrested in position 7 

of its first cycle since on such calls relay 611 

is not energized and the circuit through the 

timing interrupter 624 is not closed. The 

timing switch therefore remains in position 7 

until the termination of the call when it is 

restored to normal in the manner previously 

-10 described. A single registration is thus made 
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regardless of the length of the conversational 

period. Free calls are given as before de- 

scribed with relay 611 decnergized and the 

district sequence switch 300 in position 13. 

Should it be desired to limit registrations 

to a maximum of two, the patching of con- 

ductor 623 to conductor 623’ would be omit- 

ted and thus the third registering impulse 

transmitted. over brush 606 as it rotates 

through position 6 of each eyele would not 

be effective. 
Tf there are but two zones of the exchange 

to be considered from a registration stand- 

point, then relay 611 is not necessary since 

the two talking positions 18 and 14 of the dis- 

trict sequence switch are sufficient to provide 

the proper registration. discrimination. In 

this case conductors 612 and 618 are left un- 

connected at the connecting rack, conductor 

619 is patched through conductor 619’ to con- 

ductor 618 as previously described, conductor 

626 is patched through conductor 626’ to con- 

ductor 627, conductor 623 is left unconnected 

and conductor 622 is patched through con- 

ductors 622’, 633, 616’ and 617’ to conductors 

616 and 617. With these connections it will 

be noted that all connections to the windings 

and contacts of relay 611 are eliminated. 

Therefore, if the district sequence switch 300 

is set. into position 14 the cireuit previously 

traced for operating the register 105 will be 

closed over brush 606, conductors 619, 619’ 

and 618 during each cycle of the timing 

switch and as the brush 606 passes through 

position 4, the message register will be oper- 

ated: a- second time over a circuit extending 

from battery, connected to brush 606, con- 

ductors 622, 629’, 638, 616’ and 616, thence 

to the message register. Since the conduc- 

tor 623 extending from the No. 6 terminal as- 

sociated with brush 606 is unconnected, no 

registration is effected as the timing switch 

passes through position 6. Two registrations 

are thus made for each unit period of con- 

versation. With the district sequence switch 

300 in position 13, the registration path over 

the No. 2 terminal of brush 606 is open at 

the contacts of cam 306 and only one registra- 

tion is effected as the timing switch moves 

‘60 through position 4 of each of its cycles. 
‘If there is but one charge to be made for 

a call:for each unit period of conversation, 
with sequence switch 300 in position 14, and 
free calls with the sequence switch In posi- 

265 tion’18, the patching at the connecting rack 
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- 650 would be the same as just deseribed ex- 

cept. that conductor 622 would be Ieft un- 

connected. 
Another type of service may be provided 

for where if is desired to eliminate double 

and triple charging but to charge certain 

calls on a flat rate basis or a single charge 

regardless of the length of the call and other 

calls at a single charge rate for each wnit pe- 

riod of conversation. This type of service 

may be provided by patching conductor 619 

through conductor 619’ to conductor 616, 

patching conductor 627 through conductors 

617’ and 616’ to conductor 618, patching con- 

ductor 626 through conductor 626’ to con- 

ductor 617 and leaving conductors 622, 625, 

612 and 6138 unpatched. With the connee- 
tions made in this manner all connections to 
relay 611 are open and no effective circuits 

are established for operating the message 
register as the brush 606 of the timing switch 
passes through positions 4 and 6. ‘If the dis- 
trict sequence switch has been set into the 
talking position 14, when the switch 600 ro- 
tates through position 2 a circuit is closed 
for operating the message register 105 which 
may be traced as before to conductor 616, 
thence over conductor 619’ and 619, brush 
606, conductor 620, to battery. When the 
switch 600 reaches position 7, it is timed into 
normal position by the interrupter 624, over 
a cireuit ‘extending from battery, winding 
of magnet 625, brush G01, strapped terminals 
7 to 22, conductors 626, 626’ and 617, lower 
left and upper right contacts of cam 306, 
closed in position 14, conductors 618, 616’, 
617’ and 627, interrupter 624, conductor 625, 
battery, right front contact. of relay 302, con- 
ductor 608 to ground at brush 603. Upon 
reaching position 1 the timing switch starts 
on a second similar cycle. Thus, for each 
unit period of conversation, one charge is 
registered on the message register 105. Lf, 
however, the sequence switch 300 is set into 
position 18 the circuit last traced for advanc- 
ing the switch 600 from position 7 will not 
be closed and therefore the switch 600 will 
not advance through successive cycles during 
the conversation and but one charge will be 
made for the conversation regardless of the 
length of its duration. From position T the 
timing switch is restored in the manner pre- 
viously described after the calling subsertber 
terminates the conversation. / . 

Other methods of cross-connecting at the 
rack 650 for further types of service will sug- 
gest themselves, and it is obvious that by 
providing additional relays such as 611 con- 
trolled directly from the sender to designate 

additional charging zones of: the exchange 
area, it would be possible to make more than 
three charges for each unit period of conver- 

sation. 
What is claimed ds: 
i. In a telephone exchange system,-a call- 

70 

15 

80 

BS 

90 

05 

100 

1s 

10 

lho 

id 

—
 

nm
 

a
 

130



10 

or
 

or
 

60 

65 

1,696,271 

ing line, a plurality of called lines of different 
classes, selector switches for extending the 
calling line to said called lines, means for se- 
lectively operating said switches, means asso- 
ciated with one of said switches for altering 
circuits thereof.in accordance with the class. 
of the called line, a charging device for the 
calling line, a timing switch, means operative 
upon the response of the called subscriber to 
advance said timing switch through a plu- 
tality of positions, means controlled in the 
advance of said timing switch in accordance 
with the setting of said altering means to 
variably operate said charging device, an in- 
terrupter, and means controlled by said in- 
terrupter to thereafter advance said timing 
switch slowly into normal position to measure 
off a predetermined conversational period, 
said timing switch. advancing through sim- 
ilar cyeles to repeatedly operate said charg- 
ing device until said connection is released. 

2. In a telephone exchange system, a call: 
ing line, a plurality of called lines of different 
classes, selector switches for extending the 
calling line to said called lines, means for se- 
lectively operating said switches, means as- 
sociated with one of said switches for alter- 
ing circuits thereof in accordance with the 
class of the called line, a charging device for 
the calling line, a timing switch, meens oper-. 
ative upon the response of the called subscrib- 
er to advance said timing switch through a 
plurality of positions, means controlled by. 
the advance of said timing switch in accord- 
ance with the setting of said altering means 
to variably operate said charging device if 
said called line is of certain clagses but not 
to operate said charging device if the called 
line is of another class, and means to there- 
after advance said timing switeh siowly into 
normal position to measure off a predeter- 
mined conversational period, said ‘timing’ 
switch advancing through similar eycles until 
said connection 1s released. . 

3. In a telephone exchange system, a call- 
ing line, a plurality of called lines of differ- 
ent classes, selector switches for extending 
the calling line to said called lines, a register 
sender, means for variably setting the regis- 
ters of said sender, means controlled in ac- 
cordance with the setting of said registers for 
selectively operating said switches, means as- 
sociated with one of said switches for alter- 
ing circuits thereof in aceordance with the 
class of the called line, a charging device for 
the calling line, a timing switch, means oper- 
ative upon the response of the called sub- 
seriber to advance said timing switch through 
a plurality of positions, means controlled by 
said timing switch during its advance in ac- 
cordance with the setting of said altering 
means and the setting of said registers to 
variably operate said call charging device, 
an interrupter, and means controlled by said 
interrupter to thereafter slowly advance said 

“11 
timing switch into normal position to meas- 
ure off a predetermined conversational peri: 
od, said timing switch advancing through 
similar cycles. to repeatedly operate said 
charging device until said connection is re-! 
leased. _ 

- 4. In a telephone exchange system, a call- 
ing line, a plurality of called lines of different 
classes, selector’ switches for. extending the 
calling line to said. called lines, a: register % 
sender, means for variably setting the regis- 
ters of said sender, means controlled in ac- 
cordance with the setting of said registers for 
selectively operating said switches, means as- 
sociated with one of said switches for alter: : 
ing circuits thereof in accordance with the 
class of the called. line, a charging device for 
the calling line, a timing switch, a relay asso>" 
ciated with said timing switch’ and: operative 
if said registers have registered the number of 
a called line of a particular class, means op- 
erative upon the response of the called sub- 
scriber to advance said timing switch through 
a plurality of ‘positions, meazns:controlled by 
said timing switch during its advance in ace 
cordance with the setting of said: altering 
means and the condition of said relay to va- 
viably operate said call charging device, an 
‘interrupter, and -means controlled by. said 
interrupter to thereafter slowly advance said. 
timing switch into normal position to meas- 
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ure off a predetermined conversational peri-. 
od, said timing switch advancing through 
similar cycles. to repeatedly operate said 
charging device until said connection is re- 
leased. . 

5. Ina telephone exchange system,.a.call- 
ing line, a plurality of called lines of different 
classes, selector ‘switches: for extending the 
calling line to said called lines, a timing 
switch, a call charging device associated with 
said calling line, means. operative upon the 

100 

105 

response of the called subscriber to advance 
said timing switch through a plurality’ of po- 

during its advance to operate said charging 
device, mneans operative if said calling line | 
has been extended ‘to certain called lines ‘for 
Slowly advancing ‘said timing switch to nor- 
mal to measure off a predetermined conversa- 
tional period and to cause said timing switch 
to advance through similar cycles-to repeated- 
ly operate said charging device until said con- 
nection is released, and means to prevent said 
slow advance of said timing switch if the 
called line is of another class whereby said’ 
call is charged on a flat rate basis. 

6. In a telephone exchange system, & call- 
ing line, a plurality of called lines of different 
classes, selector switches for extending the 
calling line:to. said’ called. lines, a timing 
switch, a call charging device associated with. 
said calling line, means operative. upon. the 
response of the called subscriber to advance 
said timing switch, a plurality of operating 

sitions, means controlled by'said timing switch “HO. 
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paths for said charging device adapted to be 

closed by said timing switch during its ad- 

vance, means for selectively rendering said 

paths effective in accordance with the class 

of the called line, and means for at will alter- 

ing the control of said last means over said 

operating paths. 
7. In a telephone exchange system, a call- 

ing line, a plurality of called lines of ditier- 

ent classes, selector switches for extending 

the calling line to said called lines, a timing 

switch, a call charging device associated with 

said calling line, means operative upon the 

response of the called subscriber to advance 

said timing switch, a plurality of operating 

paths for said charging device adapted to be 

closed by said timing switch during its ad- 

vance, means for selectively rendering said 

paths effective in accordance with the class 

of the called line, and a cross-connecting rack 

for altering the selective control of said last 

means over said operating paths. 

8. In a telephone exchange system, a. call- 

ing line, a plurality of called lines of differ- 

ent. classes, selector switches for extending 

the calling line to said called lines, a timing 

switch, a call charging device associated with 

said calling line, means operative upon the re- 

sponse of the called subscriber to advance 

said timing switch through a plurality of po- 

sitions, a plurality of operating paths for 

said charging device adapted to be closed by 

said timing switch during its advance, means 

for selectively rendering said paths effective 

in accordance with the class of the called line, 

means for slowly advancing said timing 

switch to normal for measuring off a prede- 

termined conversational period, said timing 

switeh then advancing through similar cycles 

to repeatedly operate said charging device 

until said connection is released, and a cross- 

connecting rack for enabling the selective 

control of said operating paths to be altered 

at will. 
9. In a telephone exchange system, a call- 

ing line, a plurality of called lines, of differ- 

1,696,271 

ent classes, selector switches for extending 

‘the calling line to said called lines, a timing 

-switch, a call charging device associated with 

said calling line, means operative upon the 

response of the called subscriber to advance 

said timing switch through a plurality of po- 

sitions, a plurality of operating paths for 

said charging device adapted to be closed by 

said timing switch during its advance, means 

for selectively rendering said paths effective 

in accordance with the class of the called line, 

means for slowly advancing said timing 

switch to normal for measuring off a prede- 

termined conversational period, whereupon 

said timing switch may be advanced through 

similar cycles to repeatedly operate said 

charging device until said connection is re- 

leased, and a cross-connecting rack for en- 

abling the selective control of said charging 

device to be altered and the repeated advance 

of said timing switch to be nullified at will. 

10.-In a telephone exchange system, a call- 

ing line, a called line, selector switches for 

extending the calling line to said called line, 

a timing switch, a call charging device as- 

sociated with said calling Ime, means op- 

erative upon the response of the called sub- 

scriber to advance said timing switch through 

a plurality of positions, means controlled. by 

said timing switch during its advance to op- 

erate said charging device, means for there- 

after slowly advancing said timing switch to 

normal to measure off a predetermined con- 

versational period, whereupon said timing 

switch may be advanced through similar cy- 

cles to repeatedly operate said charging de- 

vice until said connection is released, and 

means controlled by said timing switch for 

preventing the release of said connection at 

the time said timing switch is advancing 

through the first portion of any cycle to oper- 

“ate said charging device. 

In witness whereof, I hereunto subseribe 

my name this 24 day of October A. D., 1927. 

ALFRED E. HAGUE. 
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