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_ PAT EN T OFFIC E i

WILLIAM T. HAINES, OF MOUNTAIN LAXES,

NEW JERSEY, ASSIGNOR TO AMERICAN

TELEPHONE AND TELEC—RAE’H CGI\I“AHY A CORPORATION OF NEW YORK

CALL CIIARGING- TEL.E;PHONJ:.{-EXCHENGE SY_STEM.

_.Ap_phcatmn filed _Nwember 11, 1927, Serial No. 232,595.

This invention relates to a telephone ex-

change system and more particularly to a

Sy stem in which a charge is automatically
made for a compieted call The object of the
5 invention is the provision of means Tor con-
trolling the call charging, which will charge

the cqlhnﬂ Subscrlber in such a manner as

to more eqmtably recompense the operating

telephone company for the use of exchanne _

10 equipment.

| It is not equitable to the operating tele-
phone company that for a basic charge a
subgeriber shall be enabled to hold an estab-
. lished connection indefinitely. In manual
15 systems, of course, the operator is able to
assess the charge in accordance with the

number of unit periods during which con-

versation 1s continued on any call. Where,
however, calls are extended by means ot ma-

20 chine %WltChlIlO‘ devices, operator supervision

is not desnable and from a standpoint of

cconomy the supervision of elapsed tlme_

should be attained by automatic means.

Automatic charging in accordance with
25 the elapsed conversational period has here-
tofore been accomplished. In accordance
with the present invention, however, one
specific embedlment of which is. disclosed
herein by way of illustration, this 1s accom-
D J_1~’-ihec in the following improved manner :
started upon the response of the called sub-
seriber and under the control of a timing

30

interrupter completes its cycle once duxmo'

35 each unit period of conversation, the unit

yeriod having been chosen as. that which
vould be proper for a single unit charge, for
example, five minutes. -The timing switch
advances a recording switch to a position
40
~ périods elapsing during the conversation.
Upon the termination of the call the record-
ing switch is then further advanced, send-
ing a number of impulses for oper atmg the
SUb%Cllb@l s message register to charge the
call in accordance with the position it as-
sumed in its initial setting.. Registration is
thus eifected 1n accor dance with “the ehmed
time for the terminated conversation.
A clearer conception oi the scope and pus-
- pose of the invention will be obtained from
a conslderation of the followmﬂ' dﬂsm 1ptum

45

50

iming switch 1s prowded which 1is

which 1s indicative of the number of such

been put into service.
‘then put into allotted condltlon from which

'taken n conneetlon Wlth the attached draW%f

1ngs, in which: |
Flﬂ nre 1 shows a calhno subscmber s line

-havmo two substations thereon together

with certain relays for preventmﬂ interter-
ence between calling lines;-

Fie, 2 shows a Sta,rt GlI'GlJ.lt and. a, portlen

of two link circuits;
Fig. 3 shows a lme ﬁnder'

I‘m 4 shows a link circuit fblr assocmtmg
the sender of IF1g. 5 with the district selector

of Fig. 7;

I‘lo 5 qhows a portion of a. 160'1813@1" sender
Tlo

Cm‘t |
I‘w T shows a district selector

o
6 shows a call 01111"0'1110‘ control clr- -

I‘lg 8 shows in schematic iorm selectors

for completing a connection to an ‘“LLI_tOIIl_&th
subscriber, to a manual-oﬂiﬁe 'o'r to .an 'op_er-
ator and o

0

1. 9 shows the manner 111 Wthh I‘lﬂ's 1 |

to 7 should be arranged.

The invention has been embodled in a dis-
closure which is substantially like that .of

Patent 1,567,072 to W. H. Matthies, granted
December 29 1925. DBoth the present clis-

' closufe and that of the Matthies patent show
a skeletonized sender subs stantially identical

Wlﬂl that employed in the more complete

disclosure of Patent 1,589,402 to O. H. Ko];)p, '
granted June 22, 1926 Reference to the
Kopp patent is ‘made for opemtmns not
completely described herein.
- As in the case of the above mentloned pat-
a plurality of link circuits are ar-
ranged to serve a group of calling lines

ents,

and are taken into service in rotation. When
a link circuit Compl etes 1ts function it hunts
for and assoclates itself with a district se-
lector which is ready for use and the link
and district remain in a sub allotted condi-

80

85

90

tion unti] the next link in the series has

The I

nk circuit is

03

1t will be advanced by the 1111‘Llat10n of a call

and the action of the start circuit of Fig, 2.
The trzp circuit of Fig. 1 and the start cir cu1t
oif Hig. 2 are so umnoed that only-one line

100

may be served at a tlme and so that there

may be cooperation between two groups of
lines, to each of which a group of link eir-
cuits 1is mdlwdua’_.

The detaﬂs of these .



 functions are described 11’1' the above men-
- tioned Matthies patent and since they form
' no

part of the present invention will be
omltted from the following description. |

Establzshment of connection. .
It Wlll first be assumed that the Subbf‘llb@l

at substation 100 removes his receiver from.

~ the switchhook to initiate a call, thereby

10

15

20

~to the line ﬁndel
“closes a circuit from battery, over the left_

closing a circuit from battery throufrh the
winding of line relay 101, inner left con-
102 over the subscriber’s line

tact of relay
to ground at the outer left contact of relay
102,

from battery through 165181,1110@ 104, wind-

ing of Ielay 103 to ground at the outer front
_ contact of relay
“circuit from battery through resistance 111
and the right wmdmﬂ* of relay 109 1n par-

101 to

101. It also prepares a

allel, ‘inner front contact of relay
conductor 114, to- 1dellt1fy the C‘LHIHO line
Relay 103 in opemtmw

~ back contact of relay 201, conductor 130,

25

50

right winding of relay 108, inner left con-
tact of relay 107 inner 11frht contact of relay
103 to grmmd at the left contact of relay

109.

Relay 108 opel ates in th1s cireuit and closes

a locking circuit for itself from battery

through the right winding of relay 201, CON-
ductor 129 over back comacts of relays s11n1-

- lar to relay 108 individual to other groups

35

40
. tripping the proper set of brushes when the

~line finder-1s operated.
~in’ the locking circuit- of relaﬁ? 108 and in

- combination therewith closes a circuit from
5 gmund over 1ts outer right contact, conductor

- left contact of relay 103, conductor 131, left

of lines appearing before the same line find-
‘er, inner left front contact and left winding
of relay 108 to ground at the. right contact

of relay 109. Relay 108 prepares a circuit
from ground  at its outer right contact
through the winding of trip maﬂ*net 303 of
the line finder to battery n preparatmn for

Relav 201 oper ateﬂ-

128, inner right contact of relay 108 wind-
ing of relay 110 to battery. Relay 110 locks

over its inner right contact to ground at the

left contact of relay 109. Relay 110 closes

a clrcult for starting the. allotted line find-

Assummﬂ* that the link and line finder

: __'shown are the ones to be used next, se-
quence.switch 400 will be standing in posi-
“tion 1 and sequence switch 700 in
55
" close a circuit from ground at its outer con-

position
2. The operation of relay 110 will therefore

tact, outer left conmct of relay 108, inner

back contact of relay 202 inner left back
contact of relay 203, conductm 206, upper

left and lower rlfrht contacts of cam 403,
‘brush 402 and telmmal 401, conductor 7 01 .

~ left contacts of cam 702, conductor 703, outer

65

left back contact of relaﬂy 609, conductm 608,
winding of relay 302 to battery

drive magnet 304 of the line ﬁndel
left cont*mt of relay 302, lower right contact
of cam 704, outer right front contact of re-
‘lay 302, upper left Tontact of cam 705 to

‘Relay 101 in operating closes a circuit

lay 302 establishes a

321 and brush 322. _
ance in series with the winding of mar ginal
relay 109 sufficiently to cause that relw to
‘operate and to open the locking circuit of

1,725,757

Relay 302 in opelatmO' closes a circuit
from battery through the winding of p-
outer

ground. The line finder moves upward un-
der the contr ol of magnet 304 and since trip
magnet 303 is oper ated the proper set of
brushes i 1s tripped. As soon as the line find-

70

er moves upward a locking circuit is pro-

vided for relay 302 eﬁtendmﬁ' over 1ts 1naer

left contact, lower contacts ot cam 7006, right

back contqct of relay 320, commutator f.-_,i,.up

321, brush 322 to ground, which holds relay
_ 302 operated mdependent of the start cir- -

cuit. At its inner right fmm; contact re-
“circuit for relay
extending from ba,ttely through
winding of relay 300, inner llﬁht contact of

relay 302 lower rlght contact of cam 704 to

ground, as previously traced at the uwpper
loft contact of c

. f}OO I
the leit

cam 705. As soon as com-

111utat01 blLlSh 307 enomeb segment 305, a

circuit is closed fmm mound over bt i<h
307 and 5eflrne11t 305, the nner most left con-

4{)

tact-of relay 300, conductor 404, contact 230

ot key 204, inner 110'ht front contact of relay

201, to conductm 199 and the right Wmdmn

of relay 201. This circuit slmnts the wind-

ing of relay 108 and causes that relay to re-

lease, in turn releasing the trip magnet 303.

cuit of relay 201 1S opened a,nd that 1elay ‘11%0
1eleases o

When line ﬁnder brush 381 makes con-
tact with terminal 380, which is connected

to Gonductm 114 and ther efore to battery, a
circuit is completed from this bauuy

through the winding of relay 320, inner left
‘back contact of rela,y 707, upper right and
lower left contacts of cam 708 to 0*101111(1 -

Rela,y 320 operates in this circuit and closes

a shunt around its winding through resist-
ta,nce 319 to ground over commutator strip
This recuces the resist-

relay 110, which in turn opens ‘the energiz-

ing mrcmt of relay 3802. The oper ation of

relary 320 also opens the locking circuit of
relay 802, causing that relay to release. The

“When brush 307 leaves segment 30;} the cir-

100

105 '

110

115

release of. relay 502 opens. the circuit of the

up-drive magnet 304 to arrest the hunting

movement, of the line finder and opens the

circmit of relay 300, which also releases.

120

The release of relay 300 closes a circuit from =~

ground through the winding of cut-off re-
lay 102, Conductor 112, telmmal 327, brush 9

326, mnermost lower back contact of relay
317 right contacts of cam 709, right back
contact of relay
tery. The operatmn of cut-off relay 102

~ opens the circuit of llne relay 101, removing

- 300, resmtance 328 to bat- o

120
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~ battery from conductor 114, thus releasing

relays 109 and 320. S
At the time relay 300 operates it closes a

~circuit from ground at its middle left con-

1Q

15

20

tact over the 1nner right back contact of re-
lay 301, 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 bat-

tery through the winding of sequence switch
magnet 400, upper contact of cam 412 to
oround 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 is re-
leased. In position 2 a circuit is closed from
battery through the winding of relay 418,
upper contacts of cam 414, right back con-
tact of relay 415 to ground at the left con-
tact of cam 416. Relay 413 operates, closing

a circuit from battery through the left wind-

ing of relay 417, left front contact of relay

- 413 to ground at the left back contact of re-

25

30

39

4{)

45

lay 415. Relay 417 upon operating closes a
circult from battery through the winding of

up-drive magnet 418 of the sender finder

420, left contact of cam 479, outer right con-
tact of relay 417 to ground at the Ieft back
contact of relay 409. The sender finder
noves upward under control of magnet 418
1n search of an idle sender. -

- Relay 413 also closes a circuit from bat-
tery through the right winding of relay 415,

upper contacts of cam 421, middle winding
of relay 415 to ground at the right contact

of relay 413. The current in this circuit,
“however, 1s not sufficient to operate relay
415, but does create a flux in the windings
of that relay so that 1t becomes quick to
operate when the test circuit is closed. The

test circuit extends 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 winding of relay 415 to ground

bl

GO

at the right contact of relay 413. An idle
sender 1s characterized by battery connected
to conductor 502. When, therefore, brush

4922 engages terminal 423, corresponding to
the sender of Fig. 5 which is assumed to be

1cle, the test circuit above traced is com-

pleted over terminal 423 to battery, and re-

lay 415 operates quickly. The relay 415

upon operating, closes a locking circuit for

1tself from battery through its right wind-
ing, upper contacts of cam 421 to ground at
its left front contact. It also opens the cir-
cuit of relay 417, which releases, in turn re-
leasing magnet 418 and bringing the sender
finder to rest on the terminals of the idle
sender. The release of relay 417 in turn re-
leases relay 413. When relay 418 releases
with relay 415 operated, a circuit is closed
from battery through the winding of se-

3

quence switch magnet 400, lower left contact

of cam 476, contact 427 of jack 428, left back

contact of relay 413, right front contact of
relay 415 to ground at the left contact of
cam 416, advancing sequence switch 400 to
position 3. - '
When sequence switch 400
3, a circuit 1s closed from ground through
the lett and middle windings of relay 503,
lett back contacts of relays 504 and 505, con-

cductor 506, terminal 430, brush 431, right

contact of cam 434, brush 432 and terminal
433, conductor 315, contacts of cam 710 (as-
suming that the district selector has been
acvanced to position 3, as above described),
through the lower winding of relay 817 and
the winding of relay 351 in parallel to bat-
tery. Relay 317 is marginal and does not
operate, but relay 351 operates, although
inetlective at this time. Relay 508 also op-
erates and closes an obvious cirenit for relay
507, which in turn closes a cireuit for relay
509. Relay 509 closes a circuit for relay 510.
- As soon as sequence switch 400 arrived in
position 234 it prepared the pulsing circuit
tor receiving dial pulses. This cireuit may
be traced from battery through the left
winding of relay 500, conductor 537, termi-
nal 440, brush 441, lower contact of cam
429, brush 478, terminal 477, conductor 375,
lower right contact of cam T11, upner back
contact of relay 817, upper back contact of

relay 806, brush 334, terminal 3833, conductor

117 through the subscriber’s substation,
conductor 116, terminal 332, brush 331, lower
back contact of relay 306, lower back contact

of relay 317, winding of relay 830, upper
right contact of cam 712, conductor 382, ter-

minal 442, brush 443, upper right and lower
le1t contacts of cam 403, brush 444, and ter-
minal 445, to ground at the back contact of
relay 513. Relay 500 operates, in turn oper-

ating relay 518 1 the well known manner,

relay 518 operating relay 519. A circuit is
thereupon closed from the source of tone

reaches position

S0

o0

100

105

110

516, through the right winding of relay 500,

register steering switch brush 520 in its nor-
mal position, front contact of relay 519,
contact of eam 514 to ground at the outer
right front contact of relay 509. This tone
1s transmitted to the calling subscriber to in-
torm him that the sender is ready to receive
impulses which be may then send out by
manipulating his dial. 'When relay 510 oper-
ated 1t removed battery from conductor 502,
releasing relay 415, When relay 415 re-

leases, a circuit is closed from battery

through the winding of seguence switeh
magnet 400, upper leit contact of cam 476,
right bacl contact of relay 415 to oround at
the left contact of cam 416. Sequence switch
400 advances to position 5 over this cireunit

and remains 1n this pesition throughout the

turther operation of the sender.
The calling subscriber now proceeds to

130



4

dial the'desired Jine number for setting the

registers and translator (not shown) of the

brush 520, contact of 1'elay 519, contact of

10

- 15

sender in the well known manner. After the
dialing of the first digit the reﬂ‘:lstel steering

_5W1tch one wiper of Which is ,shown at 920
advances from normal closing a circuit for

relay 517, extending from b.:lbtf:‘ly thmuf_;u
the winding of 1e‘ay 517, terminals

L

cam H14 to oround at the outer 1‘1*:}*111; contact
of relay 509 Relay 517 closes an obvm

circuit for relay 521. _ .
As soon as Lhe code legﬁtms of the sender

have been set in accordance with the first two

digits dialed by the calling subseriber, the
translator is set in the manner debcubed in

 the aforementioned patent-to O. H. Xopp.

20

When the translator assumes 1ts setting re-

lay 533 opema,es closing a circuit over the

translator arc 534, over the cable 539 to the

class switch 540 Whlch is diagrammatically
mdj,cated in the upper right por tmn of Ihg.

The class switch 1s ther eUPON 5el from tlve

are 534 of the translator. |
“When the link circuit advances into 1}0%1—

tion 2 for hunting for an idle sender, a circuit

1s closed for 1el%y 714 extending from bat-

~ tery through the left winding of relay 714,

30

G4

45

dition of relay

lower 110111: contact of cam (L) upper left
contact ozt cam (16, conductor 3(5 terminal
477 and brush 478 oi district ﬁndel 410, to

ground at the right contact of cam 429

W’hen relay 302 releases and relay 714 ener-
oizes, a circuit is closed for advancing se-

quence switeh 700 into pos1t1011 3, extendmfr__

from battery through magnet 700, the lower
left Coﬁmct of cam 717, outer left gy ont con-

tact of relay 714, right back contact of 1‘@1,;1}7;
502 -to 0101111(1 at the upper left contact of

cam ‘i OJ As the sequence switch 700 ad-

vances 1rom pomtmn 2 to 8, relay 714 re-

1e {i E.‘)es *

When sequence switch 7 00 is 1n posﬁmn 3
a cireuit is closed to test the responsive con-- 5
This circult extends

from battery through the winding of relay i

308.

- 308, the right wmdmﬂ of relay 309 %o ground

(){)

" ba

from battery

Teft contact of cam 7 716, conductor _
111=1:1ai 401 and brush 402 of dlfatuct fnder

'Lhmuﬂh the left contacts of cam (08 The
'c,mlem flow received by

relay 308 at this
time is the least upon which the relay should
operate. Ii relay 808 operates, as it should,

a cireuit is closed for relay 310, extendmn*_
through the W.Llldll’lﬂ‘ of relay
310, outer Idt back contact of relay 311 to

or ound at the cont‘wt ot 1elay 308. Relay

310 locks over its inner right front cont tact
to ground at the lower left cont:
797 and prepares a circuit for advancing se-
quence switch 700 into position 4. With

1t of cam

sequence switch 700 in position 3, relay 714
is again energized over a circuit extending
from battery throuﬂh its left winding

lower right contact of cam T15, the 1ower
T01, ter-

aJ1(L-

, the

1,725,757

,410 the lower rwht and upper left contacts
of cam 435, brush 436 and terminal 437 of
sender finder 420, the front contact of relay

521, the right back contact of relay 504, the

"lefL contact of cam 526, winding of Senc]er

v

stepping relay 522, wmdmﬁ of ovelﬂow re-

lay 523, left contact of cam 527, resistance
530 to ﬂl'ound Relays 522 and 714 operate
1n this 01r0111t relay 714 locking over its in-

ner leit front contact and the lower left

contact of cam 715, thence over the circuit

traced whereby it remains energized as the

sequence switch 700 advances into- position
4. Relay 714 also closes a circuit to advance
sequence switch 700 into position 4, extend-

cam 704, outer right contact of relay 310,

outer left fr ont contact of relay
bacl contact of relay 302 to crround 'at the
upper lett contact of cam 705. As soon as

sequence switch 700 ]euves 1:)031t1011 3 relays
508 and 310 release.

- The district selector is now controlled by-

the sender in its brush and group selections

in the well known manner.
trunk 1
position 9 for relay 714, extending from

battery through the 11ﬂht winding of this

relay, the left contact of cam 719 to oround
at the contact of relay 351, adV‘mcmn the

Jn

sequence switch 700 into pmltmn 10.
position 10 relay 714 remains energized over
the circuit just traced. - In pt}swon 10 which
1s the selection beyond position of the dis-
trict circuit, the control of succeeding
switches 1s effect{,d over a fundamental cir-

714, 1‘10111: '

75

80

1ing from battery through magnet 700, upper |
left contact of cam 718, lower left contact of

90
and then proceeds to hunt for an idie trunk

After an 1(116
is selected, a circuit is established in

05

100

cuit which may be traced in part through the

upper right and lower left 'con'tfmts of cam.

708, outer 11ght back contact of relay 301,

contact of relay 521 right front contac:t of
elay 507, conductor 543

right back con-

770.

As soon as selections are eompleted and

the connection has been set up to the called

| returning over
tellmmﬂ 439 and brush 43 8 the 110111; CON-
tacts of cam 405, brush 4—06 and bellﬂlﬂﬂ]f
407, conductor 37 9 the 1mnner
tact ot 1elay 301 m the right conmcts of cam

105

,conductm 701, thence as traced to the bendel ;
through "ﬂhys 522 and 523, cam 546, brush
H44., compensat ng resistance 54b, left back
110

115

subscriber’s line, reversed battery from the

incoming selector opelates relays 522 and
523 in the usual manne

These relays in
turn cause the operulon of relay 531 and

120

velays 524 and 504. With these 1@1‘1373 op-
GI“Lubd the sender is advanced to position 18 -

for controlli ng talking sclection. Relay 351
1 operated 1n parallel with the winding of
relay 317 throughout selections. 'The opera-

tion of relay 504 above mentioned now opens

o shunt around the right winding of relay

0095 mcludmo that Wmdmcr in the circuit

130
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of relays 851 and 817. Relay 351 thereupon
releases, in turn opening the circuit of re-
lay 714, which also releases. Upon the re-
lease of relay 714 the district sequence switch
700 13 advanced into position 12 over a cir-

~curt extending from battery, winding of

magnet 700, lower leit contact of cam 713,
outer left back contact of relay 714, outer
right -back contact of relay
at the upper left contact of cam 705. As
the sequence switch enters position 11,
eround is connected to conductor 815 at the
Tower right contact of cam 720, which is ex-
tended over terminal 433, brush 432, upper
contacts of cam 446, loft winding of relay
415, right back contact of relay 409 left con-
tact of cam 434, brush 431, terminal 430,

~conductor 500, {,,it back COIlt‘lct of relay 509

to the windings of relay 503. Since these
windings are also connected to ground, re-
lay 508 now mleases 1n turn 1*elea,smn 1'elay
507. The release of relay 50T does not re-
lease 1@1%3&“ 509, since that relay 1s locked to
its own front contact. A circuit is therefore
closed from ground over the left back con-
tact of relay o07 front contact of relay 509
to the winding of relay 505, which relay
locks over its middle left contact to con-
ductor 506 and to ground as above traced.
Adter leaving p{)blthIl 11, relays 351 and
t;l( are both d1scozmected from conductor
315. Ahu leaving position 10, the sub-

-f-:umer ’s Iine bGCOHle dleOIlIleCth from the

senider at contacts of cams 711 and 712.

Test for particular calling substation

in pmm{ma 11 and 12 of sequence switch

700 a test of the calling line 1s made by the
relay 808 to determine which party on the
line has Initiated the call. As the sequence
switch passes through positions 1034 to 1114
o civeuit is established for relay 306 extend-
ing from battery, lower winding of relay

306, inner left back contact of Ielay 311, up-

per contacts of cam 721, commutator seg-
went 312, brush 313 to ﬂlound Relay 306
upon operating extends its own operating
cround over its lower front contact to bat-
iew through the left winding of relay 309,
energizing the latter relay. Relav 309 upon
energizing locks both itself and relay

© over its inner left front contact, the left nor-

60

mal contacts of relay 314, the left normal

contacts of relay 802, the 11(}111; contacts of

cam 706 to ground over commutator segment
312 and brush 313. Relay 309 at 1ts “outer
right front contact also closes a secondary
hoadmﬂ civeuit for relay 306 through its
upper m‘-fmdmg_‘ Relay 809 also connects the

winding of relay 308 to brush 831 of the
| ]n o finder through the imner right contact

o1 relay 309 and to brush 384 over the outer

eft contact of relay 809. Sinece the substa-

tion 100 has been dqsumed to be ealling, these

302 to ground

relay

306

circuits will be completed to ground over
terminal 832, conductor
ringer at substatlon 100 and over telmmal
333 conductor 117, switehhook

thence to ground thr 011011 the ringer, and re-

lay 308 will ener olze 1N turn operatmo relay.
310, the latter 161%}7 locking to ground at the

lower left contact of cam 727 o
Relay 306 also closes a circuit for relay

722, extending from battery

_ ught wmdmﬁ- of relay 722, the lower con-
tact of mtelruptel 793, conductor 724, the

inner upper iront contact of relay 306, con-

contacts

65

116, thmu h the

70

through the

75

ductor 725 to ground at the lower rlﬂ'ht con-

tact of cam 705. Relay 122 locks 111depend~
ently of interrupter 723 over its inner right

contact to the cn"cmt above traced. thn |
as soon as interrupter

T22 energizes,
723 makes 1ts upper contact a circult 1s
closed through the winding of relay 302,
the outer rlght contact of Ielay 722, the up-

80

85

per contact of interrupter 723, conductor

724, innermost upper. front contact of relay

306 conductor 725 to ground at the lower
wht contact of cam 705. ‘Relay 302 upon
energizing opens the heldme cn'cult of re-
lay 309 which releases, 1n turn releasing re-
lays 306 792 and 302. The timing inter-
rupter 793 is so arranged that relays 306,
309 and 722 do not release until relay 308

has had time to operate (md to lock Ielay
310 energized.

The release of relay 306 now connects the
left windings of repeating coil 760 to the-

90

096

subscriber’s hne the calling subscriber be-

ing supplied Wlth talking current over the

f_oﬂowmg path: battery, Tower left winding
of coil 760, lower right contact of cam (12 |

‘winding of supervisory - relay o
back contacts of mla,ys 317 cmd 306 brush

331, terminal 332, conductor 116 through

the substation set 100 returning over con-

ductor 117, terminal 333 and brush 334, up-
per hack contacts of relays 806 and 317
upper right contact of cam 711 to O*round

through the upper left winding of repeat-l-
330 operates in this
circuit and closes a circuit for relay 707,
extending from battery thmuOh the “Wllld—.

g coil 760.

Relay

ing of 1ela 707, contact of relay 330, upper

contacts of cam 726 to or 01111(,1 at the upper

right contact of cam 727

TaZ?c’mg. selection.

W"lth sequence switch 700 in position 12, 112‘0* :

relay 714 is energized in a circuit extendmo

330, lower "

100

105

110

115

to the sender from battery through its left -
winding, the lower right contact of cam

715, the lower left contact of cam 716, con-

ductor 701, terminal 401, brush 402, the low-
er right and upper left conta(:ts of cam 435,

125

bmsh 436, terminal 437, conductor 532, the "

front contact of relay ,)21 the front conta,ct:' |

of relay 504, the right contact of cam 526
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- the sender sequence switch being in position

18 for talking selection, the windings of

relays 522 and 523, the right contact of cam

527 to ground through resistance 530. Re-
lays 714 and 522 energize in this circuit,

:relay T14 closing a circuit extending from

700, the lower left contact of cam 717, the
- cuter left frent contact of relay 714, the
right back contact of relay 309 to ground at

10

battery through sequence switch magnet

the r_upper.right C(}Iitﬂ-(:t ot cam 705 Rela,y

714 upon energizing locks to the fundamen-
tal circuit over its inner left front contact

~and the lower left contact of cam 715. As

15

sequence switch 700 rotates out of position

- .12 toward position 16 ground is intermit-

20

tently connected to the fundamental circuit

‘in shunt of sender stepping relay 522 at the

lower contacts of cam 708. When the send-
er 1s satisf

:-ting, the fundamental circuit is opened at
~ the sender through the operation of relay

25
ed 1n any one of three positions; position

30 R S _
o: At the sender after talking selection is
completed, relay 515 operates connecting

ea
ol |

40

45

contacts of cam 421, to ground at the
-Iront contact of relay 415. Relay 417 closes
a circult from battery through the winding
..ot sequence switch magnet 400, upper con-
tact of cam 479, outer right front contact

sition. The sequence switch may be arrest-

13 which may be a no-charge position, posi-

tion 14 which is a charging position, and
position 15 for connections to an operator’s
position. = ' o

battery to conductor 508 in parallel with

the winding of relay 505. The current in
5 this circuit 1s now sufficient to operate relay
. .+415 which closes a circuit from battery

through the left winding of relay 417, lett

' lett

of relay 417, left back contact of relay 409
to ground, advancing sequence switch 400
to position 6. In this

.--conductors extending to the sender are

50

opened and the sender is completely re-

leased. As soon as sequence switeh 400

leaves position 5, relay 415 releases and in

turn releases relay 417 unless the sender

++-finder 420 is standing on one of its top ten
- terminals. If the latter is true, relay 417

B85

1s held operated in a circuit from battery
over 1ts lett winding, left front contact, up-
per left contact of cam 424, commutator

~w.segment 464, brush 463 to ground. With

60

~ relay 417 operated at this time, a circuit is
~closed from battery

osed fr ‘through resistance 411,
winding of relay 409, lower contacts of cam

414, mner 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

ed as to its talking selection set-

position, all of the

for .r_elay:’ 417. With relay 409 operated, a
circuit 1s closed from battery through the

winding of down-drive magnet 465 of the

;65_

sender finder 420, left contact of cam 412,

to ground at the outer left front contact of
relay 409. When the sender finder reaches

1ts lowermost position, a circuit is closed

from ground over brush 463, bottom com-
mutator segment 406, upper contact of- cam

456 to resistance 411, shunting the winding
ot relay 409 and causing that relay to re-

lease and. in turn release relay 417. With
relay 417 rveleased 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 con-

0

)

80

tact 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

trict 1s standing in position 1 waiting asso-

trom ground over the lower left contact of

cam 708 and lower right contact of cam 728
of that district, contact 893 of jack 874,
conductor 392, contact of jack 448, contact

_ | _ _ 1tself with another district. If another dis-
- 525, and relay 714 deenergizes, arresting

sequence switch 700 in its next stopping po- cation with a link, a circuit will be closed

90

of jack 449, upper contact of cam 416, right

 back contact of relay 415, upper contacts of
cam 414, winding of relay 413 to battery.

telay 413 closes a circuit from battery
through the left winding of relay 417, left
front contact of relay 413, to ground at the

lett back contact of relay 415. Relay 417,
1 operating, closes a circuit for up-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 moves

~upward under control of magnet 447 in

search of the district which is awaiting a

closes the same circuit through the right and

95

100

105

ink. Such a district is identified by battery
connected over the left contacts of cam 709
of that district, contact 873 of jack 374, to
~conductor 366. Relay 413, in operating, 110 -
-middle windings of relay 415 as it élosed 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-

115

ing of relay 415, upper left and lower richt

contacts of cam 421, left winding of relay
415, right back contact of relay 409, lower

right and upper left contacts of cam 419,

contact of jack 449 to brush 451.

If the district for which the district finder

1s hunting does not lie between the last po-

~sition occupied by the finder and the top of
1ts bank, 1t will continue to move upward

until brush 453 engages segment 452, com-

‘pleting a circuit over the upper right con-

tact ot cam 408, winding of relay 409, re-
sistance 411 to battery. The operation of

120

125
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relay 409 opens the test circuit, opens the
circuit of up-drive magnet 447 and closes :
circuit irom battery thIOLIO'h the winding

of down-drive magnet 454, Tower right (:f_m-'
tact of cam 412, left front contact of relay
409 to ground.
storecdd to 1ts lowermost position under the

The distriet finder 1s re-

ontrol of magnet 454, at which time a cir-
cuit 15 closed from ground over brush 453,
bottom segment 455 of the district finder

“commutator, lower right contact of cam 456
to resistance 411, shunting and releasing re-

lay 409 which restores the fest circuit and
he circuit of up-drive magnet 447.

the previous case. Relay 415 locks through
1ts right winding, the upper contacts of cam
421, £0 oround at its left front contact, open-

imﬂ' the circuit of relay 417 to deener; o17e

mwmt 447 and bring the district finder to
rest on the terminals of the distriet. Wiih
relay 415 operated and relay 417 released, a
circuit 1s closed from ba ttery through the

-winding of sequence switch maﬂnef 400

lower loft contact of cam 47 6, contact 4

of jack 428, back contact of re SE vy 413, 110*111
front contact of relay 415, upper vwht COn-
tact of cam 416, contacts ot jacks 149 and

448 to conductor 392. Sequence switch 400

advances to position 8 in this circuit.
Relay 415 1s held operated in poesition 8
from battery at the dlstrlc,t over terminal
450, brush 451, contact of jack 449, upper
left and lower right contacts of cam 419,
back contact of 1"9,1&5' 409, lett winding of
relay 415, lower right and upper left con-
tacts of cam 421, to cround at the left front
contact of relay 415,

~ated, a circuit is closed from oround at the

45
- tact of cam 715, left wmdmﬂ of rela

left contact of cam 416, right “front contact
of 1'elay 415, upper left contact of cam 429,
brush 478, terminal 477, conductor 375, up-
per left contmet of cam (16 lower 1‘10111; COI-
714 to
battery. Rel&y 714 operates and closes aQ Clr-
cuit from battery through the winding of se-
qu nece switch ma,ﬂnet (OO lower left caﬂtact
of cam 717, outer Teft front contact of relay

{14, ocuter 1‘1(}* t back contact of reiay 802, to

60

0101111{1 at the upper left contact of cam 705.
Sequom,e switeh 700 advances to position 2
in thig circuit, releasing relay 714. The ad-
vance to position 2 removes ground from

~conductor 392 and battery from conductor

366. The removal of battery from conduc-
tor 366 opens the circuit of relay 415, and
that relay loleases closing a circuit irom
battery through the Wlﬂdl?{lﬂ ot sequence

- Wlteh magnet 400, upper left contact m

am 476, r1ight back contact of relay 415,
omund at the lower left contact of cam éﬂb
Se_q_uence switch 400 advances to position 9.

the link circuit of ifig. 4, a 3
traced from ground over the lower contact

- When
‘brush 451 encounters terminal 450 to Which
conductor 366 extends, the test circuit 1s cor

pleted and relay 415 opemteg quickly as in

~When the called subseriber I‘ESpOﬂd

With relay 415 oper-

contacts of magnet 655,

- The link circuit remains in this position

until the bink circuit standing next to 1t in

-y

the series is advanced from posﬂnon 1 for

the purpose of selecting a sender. ILink
cirenlt 260 occupying tha.L_ relationship to
circult may be

of cam 261, upper right contact of cam 262,

conductor 263, contact 460 of jack 428, upper

1180t ¢ contacts of cams 461 and 462, Wmdnw
of sequence switch magnet 400 £ baLtely,
acdvancing the hnk cir cmt to position 10
which is £he eqmmlent of position 1, so that
the link civemit is ready to opm‘aie m re-

spon%e to the next call in the oroup. ot lines
served ther eb3 "

Charge calls initiated b@/ substation 100.

¥
wiv B

““a'il" {irst be ass umed that the call which
has |
{nht a charge should be made for if.
this call. ‘therefore,

switech 700 has bee

For
the district sequence
on sot into position 14,

cuit is w*npleied tor relay 729 ehtondmg
from tue tip brush 730, over the upper con-

tacts ot cam 768, the upnel right windmg of

repeating coil ‘“'60 winding “of relay 7
lower right “"mduw of (:011 760, lower u0}1~

tacits of. cam - 770, to the brush 731 Relay
T29 energizes and a cirenit 1s established ior

relay 792 as soon as inter: rupter 732 closes its

lower contact, irom battery through the left
winding ot ‘*eLL 122, *"‘ha_, lower com‘lu oi

.mielmpuel 732, ihe lower left, and upper

right contacts oi cam 718, the front contact

been completed is of such a character

a Clr-

#99 |

70

S0

90

160

of relay 729, to ground at the upper right

con‘tmu of cam 720, helay 722 upon ener-
agizing locks to ground at cam 720 over Tt%
inner lett comact mdependently of in

rupter 732, and at its outer left contact 131 e-
paves a circult for advancing the timing
switch 630 of the registra ation controlling
circutt.  This 61“‘8111'L may be traced hom
battery through the winding and armature
the No. 1 terminal
and brush 634 of switeh 650, conductor 610,
the outer left contact of rela V 122, the uppw
contact of mterrupter 732, thence to o1 ound

at the upper contact of cam 720. The tim-

ing switch advances to position 2 in which
position ground on conductor 610 is extended

over brush 654 and cor}ductor 611, to baimm
through the winding of relay 609 and in

parallel therewith over conductor 612 to
battery through the V“nchno of ch..-,u oIng re- _

lfw 335.
ela,y 335 upon energizi: 12 locks over ‘its

inner right contact to _ﬂ*mund at the left

_ contmt of cam 720, and at its intermediate

right contact extends its 10»:3111110 01’011116[

105

110

115

120

fh ough the winding of relay ‘311 energlzs-

mnge the latter 1elay ‘This locking ground
also holds relay 609 enery Med alter the tim-



. mcr sW1tch advances out of posmon 2. Re—_.

turther

613 to groun d
10

lay 609 upon energizing closes a circuit for
advancing the timing switch mto
position 4 under the, control of the fast in-
LumpLeI 613 which may be traced from

~battery, winding of magnet 655, brush 651
in positions 2 and 3, the right front contact
ot relay 609, the uppe‘ﬂ* COIlLElCt of interrupter
As soon as the timing switch

reaches position 4 it is more Slowly ad-

~ vanced under the control of the slow 1in-

terrupter 617 in a circuit which may be

raced from battery, through the winding of

“magnet 653, brush 651 and strapped ter-

20)

30

40
45
50

99

40
- sation is terminated during the second revo-
Jution of the timing swnm ‘md that there-

| iel‘ldlﬂ

birush 603,

minals 4 to 22, conductor 614, the outer right
front contact of 1@]&} 707, "conductor 616
contacts of muerrupuer 617 conductor 618

upper contacts ot cam 726 fo 0101111(1 2t the

upper right contact of cam 727.. The inter-

rupter 61: 1S desmned LO a,ch-fmce the switeh

650 bacl to lwrmal in apprommately five

" HllﬂlthS

As the tlmmn switch t‘lkes its initial steps,

11 advances the recording switch 600 off

normal over a path extending from battery,
winding of stebping magnet 625, conductor
619, brush €653 in position 3, brush 603 in

position 1, the outer right back contact of

relay 615, to ground at the inner left front
contact of lelﬂw 609. - When the recording
switch reaches position 2 it automatie%lly
advances into position 3 over a circult ex

tending from battery, through the Wmdmg_
~and 1nterrupter contacts of magnet 625,
back contact of I’ela,y 615, No. 2

inner lett

terminal and brush 603, right back contact of

relay 615, to ground at the inner Ie t front-

contact of ielajr 609.
| IE the conversation contmues the tlmlﬂﬁ

switch 650 starts a second Ievolutmn and
- again in passing throu vh position 3 advances

the reco srding switch 600 into position 4 over
a circuit extending from battery, winding of
magnet 625, mnducmr 619, brush

615 to ﬂ'round at the
I'rom posi-

bacl contact of relay 610 Lermmal No. 4 on
thence to gr ound at the inner
left contaci of relay- 609, and into position 6

~over a circult extending from battery, wind-
ing and interrupter contacts ol magnet 625,
* the inner 1eft back contact of relay 61.3,'
- terminal No.

5 and brush 603 to ground at
the inner left contact of relay 609. .
It will first be assumed that the conver-

fore the recording swrtch remalins standing

- in position 6. . VVhen the calling subscriber

‘gizes extending 1ts operating
653 in
position 3, brush 603 in posﬂsmﬂ 2, the right
back coz ntact of relay
1nner left contact of relay 609
- tion 4 the recording switch is automatically
~advanced into p051t1011 5 over a circuit ex-
from battery, winding and inter-
111pter contacts of magnet 625, the outer left

operates.

for both itself and relay

1ts winding,

the winding of’ 161‘1 308 to the tip

, 1;725,7_57.

hangs up to termmate the conversatlon 1elay_
330 ueenerf‘rlzes opening the energizing cir-
cuit of I'ela

707, Relay 707 is, however
held enernized over 1ts 1nner rlo‘ht f1011t

contact, contact 736 of mtermpter 735, the
upper contacts of cam 726 to ground at the

upper right contact of cam 77 until the
1ntelmpter opens the contact 786. With re-

lay 707 released the disconnect relay- 817
energizes as soon as Interrupter 7

735 again

make& 1ts contact 737, over a clrcmt e:xtend—

ing from b&ttu*y, lower winding of relay
01,1ter left
Dback contact of relay 707, contacts 737 and

317 upper contacts of cam 710,
736 of 111'i:ermpter 35 to ground over the
upper contacts of cam 796 and the upper
right contact of cam 727. The interrupter
735 in conjunction with relay 707 introduces
a delay in the operation of relay 317 of ap-
proximately 0.25 seconds so that should the

calling subscriber acmdentally depress the

%Wltchh()ok t.
out.

he connection will not be wiped
The operation of relay 3

Tine ‘lom the repeating coil 760
and closes a circuit for advancing sequence

switeh 700 to position 16. This ClIBLHt may

be traced frmn battery, Wllldlnff of magnet
700, lower contacts oicam 21, mnelmost
upper front contact of relay 317 to oround

at the uper left contact of cam 727,

A test 1s now made to debelmme 1t the

‘ground placed on the tip and ring conductors

7 discon-
“nects the tip and ring conductors ot the
subscriber’s

65

70

0

85.

90

05

of the caliing line at the sub%atlon 100 has

‘been 1"61110?6(1 as 1t should be Wheﬂ the call-

ing subscriber restores his receiver to the
switchhook. With sequence switch 700 in

position 16, a circuit is established from

battery, lower winding of relay 306, inner
left front contact of rehy 311, lowel right

contact of cam 788, to ground .:Lt- the lower
left contact of cam 708. Relay

cam 708 over 1Ls Inner 1ower front contact
to the leit winding of relay 309 which relay

relay 309 closes an obvious holding circuit
thfouo*h the upper winding of relay 306, and

306 ener-
oround from

At its outer right. front contact

100
105

110

1ts 1nner lett contact, closes a locking circuit

309, emendmﬂ
through the left normal contacts of rela.,y
314 and the inner left normal contacts of
relay 302, the right contacts of cam 706, to
oround over commutator segment 312 and
brush 313. Relay 309 closes a cireuit
relay 707 extending {rom battery, through
the next to outer right front
contact ot I'ela,y 309, the upper contacts of
cam 706, to ground over segment 312 and
brush 313 as soon as the sequence switch
700 reaches position 16. Relay 309 at its
inner left and right contacts also connects
and ring
brushes 334 and 381 of the line finder and

Tor

115

120

125
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thence to the tip and ring conductors of
the calling line. Relay 308 should not oper-
ate at this time. |

Relay 306 upon energizing connects gr ound

trom the lower right contact of cam 705, con-
ductor 725, inner upper contact or relay 300,
conductor 724, over the lower contact of
interrupter 723, to battery through the right
winding of relay 722. Relay 722 locks over

its 1nner right contact to ground over the

circuit just traced, independently of the con-
tact of interrupter 723, and when the inter-
rupter closes its upper contact extends the

oround, on conductor 724 over the outer

right contact of relay 722 to battery, through
the winding of relay 302. Relay 502 ener-

oizes opening the locking circuit of relays

309 and 308 which 1elease in turn releasing

1@14.37 722. With relay 309 released, a cix cmt
1S

of magnet 700, the lmvel left contact of cam
713, the ocuter left back contact of relay 714,
the inner right back contact ot 1e]fw 009

to eround at “the upper right contact of cam
As the sequence switch enters position

(05

1634 the holding ground extending to the
contact 328 of lelay 317 is extended over the

lower left contact of cam 742, the outer right
front contact of relay 311, the intermediate

richt front contact of relay 310 to battery
thlouﬂh the right winding of relay 300,
Relay 300 upon energizing extends this

cperating ground over 1ts rwht contact to

battery, thmuo h the left winding of relay
301, causing relay 301 to energize. At 1ts
outer 110*1’11: back contact 1@1&3? 300 ciscon-

nects bqtt@ry through resistance 323 from

the sleeve conductor 112 of the subscriber’s
line thereby releasing the cut-off relay 102,
and at 1ts outer 11frht front contact connects
the sleave mulhple of the calling line
through the winding of relay 387 to nmund
at the upper left contact of cam 727 so that
should a final selector test the multiples of
the calling line at this time, the relay 337
will be opemted to open the message reg-
istering circuit which, as will her einatter be
explamed
of this relay. False Le019t1 ation 1s thus pre-
vented. Relay 102 apon deenergizing con-
nects the message register 100 asaw’ned to
the calhing substation 100 over the nnht back
contact of relay 102 and the nner 1’*mhu back
contact of relay 101 to conductor 114.

When the sequence switch 700 left posi-
With 1elay 301
operated a circuit 1s now closed tc operate
reldy 615 extending from battery, Wmdmc
of relay 615, conductor 620, outer. left con-
tact of relay 301, cor*ductor 621, outer left
front contact of 1elfw 609, conductor 703,

- upper contacts of cam (09 upper contacts

of cam 710, outer left back camt‘wt of relay

5 707, contact of interrupter 735, upper con-

closed to advance sequence switch 700 to
p051t10n 17 extending from battery, winding

extends 1"—‘10110}1 the back contacts

o

tacts of cam 726, to ground at the upper.“

right conta et of cam 27, Relay 615 upon

energizing also closes an obvmus 01rcu1t for

1elay 607 which also energlzes.

A’ civeuit is now closed to advance the re-

cmdmw switch 600 to position 7 extending

romy battery winding of magnet 625, inner

leit front contact of relay GO( cond_uctor
023, brush 603 1n position 6, 1‘1;;;111: front con-

tact of relay 615, to ground at the lower
contact of Interrupter 613. With the re-

cording switch in position 7 a circuit for

operating the calling subscriber’s message
register 105 may be traced from oround-

Lhrounh the winding of message reﬂlstel
105, rwht back contact of cut-off 161&5?' 102,

1‘1g11t back contact of relay 101, conductor

114, termans

brush 605, 1n position 7, “conductor .626,
right front contact ot relay 607, conductor
627 back contact of relay 337, outer left
front contact of char omnge 1e1fw 335, resist-
ance 459 to battely IFrom position 7 switch
600 1s advanced into position 10 over a cir-
cuit extending from Dbattery
magnet 625, left front contact of relay 610
brush 603 and strapped terminals 7, 8 and
9, outer right front contact of 1elay 615 to
:-3;1 ound at the lower contact of interrupter
613. As the brush 605 passes position 9 the
circult previously traced through the mes-

- sage register is.again closed operatmﬂ‘ the

eomter a second time. Since relay 615 1s
now operated, the circuit extending from
magnet 625 over its interrupter conta,cts the
inner back contact of relay 615, No. 10 ter-
minal, and brush 603, right D.:wl{ contact of
relay 615 to ground at the inner left front

contact of 1elf1,y 609, is open at the contacts

of relay 615, and the recorc ding switch is
held In pOSlthIl 10, and no fmther charmng
takes place.

~ To prevent the gsubscr iber at substation
100 from interfering with the operation of
the message renlster 105 during registration
through the O]Jeratlon of line 1elay 101 since
at thlS time the cut-off relay 102 is deenex-
oized, the line relay 101 is shunted down 1
2 circuit extending from battery through re-

sistance 340, left contact of relay 310, “outer

left front contact of relay 300, hrush 331,
terminal 382, conductor 116, thence to the
inner left back contact of 1"01{,w 102. It 1s.

“thus not possible for the subscriber to oper-

ftte line relay 101 at this time.
With relay 607 operated a
closed from battery, winding of relay 302,

conductor 608, outer left from contact of |

relay 607, brush 603 in position 10, outer
richt fr ont contact of relay 615, to glound
at the lower contact of mterrupter 613. Re-

lay 302 energizes, advancing sequence switch

700 into position 18 over a circuit extending

from battery, winding of magnet 700, upper
left contact of cam 7 18 outer 3 1011t fr ont COT--

nal 380, brush 381, conduetor 624,

, winding of

30 .

90

100

105

110

| circuit 18
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- switeh

Cowel

10

tact of relay 302 to ground at the upper left
As soon as the sequence

contact of cam 705.
advances out of pdsition 17, relays
607, 609, 615, 300, 801, 310, 311 and 335 re-

Tease. .
Tlth the iequence switch 700 in position

18 a circuit 15 established for the down drive

- magnet 769 of the district selector, extend-

10

~contacts of cam 70S.
lector 5111% reaches its normal posﬂalon'

20

v 5
_—

2113

o)

<

—
g

ILI lJ

'1~1ﬁ' 1ts normal ]}0%‘1‘{1011

_'1110 from battery through the Wmdmo' of
ma fmet 769, meer Tight ‘md lower left con-

tacts of cam 7 715 to gl‘ou*ld over the lower
‘When the district se-

L:r. ush 743 engages commutator segment 744
stablishing a urcmt extending from ground
fuL the upper right contact of cam 7 2( Dbrush
743, seoment {ié'r conductor 745, the nner
11f>’ht hack eont%ct of relay 609, 1:-1 nshy 602
and the str apped terminals of its banlk, the

mterrupter contacts and winding of step-
The recm*dnw

ping magnet 625 to battery.
switch 00 restores to normal by this m-
ciit. With the switeh 600 in 1’101111%1 Posi-
tion, ground on conductor 745 1s transferred

over brush 602 and its normal terminal, over
“brush 652 and the strapped terminals of its

bank through the interrupter contacts and
winding of steppmn* magnet 655 of the tim-
1ng s Vltch restoring 1t tf) normal.  All ap-
patatus of the I‘BC’ISLGI‘ controlling circuit
of Ifig. 6 is now in normal position.

When the timing switch 6.1)0 1eacheq nor-

mal, the oround on conductor 745 is trans-

felled over brushes 603 and 652. both in
normal position, conductor 628, the lower
right contact of cam 717 to baiterv through
the sequence switch magnet 700. The se-
quence switch advances mto position 1 and

the line ﬂnder 15 Iestm ed 1 in the W’E‘H anﬂn

manner. -

-~ Should the called subscube hang up at
.;my time during the conversation the tim-
ing switch 650 WIH stop upon again reach-
since the circuit
plewouqlv traced for advancing it out of
normal position to start a new timing cycle
is dependent on contacts of relay 729 “which
relay 15 deenergized when the called sub-

“seribed hangs up.

In the foregoing deqcuptmn 1f has been
assumed that ihﬁ conversation lasted but
10 minutes requiring two charges. Tt will

- now be assumed. thqt the mnvetsahon lasted

i)

: o _
Y
15

~cuit is arranged to charge.
- scribed dmmn' two Ievolutmn% of the tim-
ing switch 6 50 the recor ding switch has been

advarced to position 6.
609 15 energized but since the conversation
~is still continuing the relays 607 and 615
. As the timing
- switch rotates thlough a third revolution -
the cirewit of magnet 625 of the recording

25 minutes or the limit tm which the ecir-

At this time refay

have not yet enerﬂlxed

switch 1s closed over brush 653 as it p{mseﬂ)
position 3, No. § terminal and brush 603

switch shaft.
the recording switch is promded with 44
-’eﬂ’ectwe telmmals without enlmomn

Asg before de-

3, stepping magnet 625 is completed.

1,725,757

the right back contact of relay 61 b to ground
at the inner left contact of relay 609, (] -
vancing the recording switch to POaltIOIl 7.
From pomtmn 7 the recording switch
vances automatically into position 10 over
a clrcutt extending through the winding and

111Le*r*rupter contacts of mafrnet 625, the outer
lert back contact of relay 615 strapped ter-

minals 7, 8 and 9 and brush 603 cooperat-
ing tﬂererm the right back contact of re-
1ay 615 to ?round at the inner left contact
of relay 609. From position 10 switch 600

1s again advanced into position 11 over a

civeuit extending from battery, winding and
interrupter cont‘mts of magnet 625, the In-
ner leit contact of relay 610 the No.

minal and brush 603 of SWltch 600 to gor Ou}'ld
dt 161 V 689

During the fourth r vohttlon of timing

switch 650 the circuit previously traced for
advancing switch 600 out of position 6 is
closed, advanei ing the recording switch into
position 12 from which position it auto-
maticaily advances as previously descvbnd
1nto pomtmn 18. During the fifth revolu-

acl-

10 ter-

70

=

80

90

tion of timing switch 600 the circuit pre-

| wou%ly traced for advancing switch 600 out

of position 6 1s again clesed ‘advancing the
recording switch  into posltlon 19 from
which position 1t automatically advances
as previously described into normal position
1 and from position 1 into pomtmn 4 of a
second revolution. The circuit for advanc-
ing it 1n its second revolution from position
1 into position 4 may be traced from bat-
tery, winding and interrupter contacts of
magnet 625, the outer left back eontact of
relﬂw 615, the strapped terminals 1 o 3 3 and
brush 604 of switch 600, the right back con-
tact of relay 615 to ﬂ*r'oul d at the inuer left

contact of relay 609 In this connection it
is to be noted that the brushes of the recor -

g switch 600 are paired, brushes 601 and
602 ()09 and 604, and 605 and 606 being
p%ued and the bmshes of each pair beme
staggered 180° from each other on the
By thus aranging the brushes

the
s1ze of the immdividual terminal b.-m]{s |
When the recording switch reaches posi

{ion 4 of its second 1evo]ut1011 1t 18 adv‘mced
1nto position 5 over a circuit extencling from

battery through the winding and interr upter
contacts of 111,;1,011613 025, the inner loft back
contact oi

“When the recor f"*Imw switch

relay 609.

reaches position 5 it does not advance fur-

ther because the circuit extending from the
No. 5 terminal with which bmsh GO4 now

~engages, 1s open at the inner left contact of

the

The

relay 607 and therefore no circuit for

100

100

110

115

20
el“ty 615, the No. 4 terminal and

brush 604, the rwht back contact of relay
615 to ground at_the inner left contact of

125

130



“vancing the recording switch.
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timing switch, however, continues to rotate

through successive cycles until the conver-
sation 1s terminated but without iturther ad-

“When the calling subscriber hangs up to
tenmnato the conversation the dlStrlct selec-
tor circuit functions as previously described,
relays 607 and 615 operate and the further
advance of the timing switch is arrested.
With relay 607 opemtel a circuit 1s closed
for qdmmmg the recording switch 600 out

of position 5 into position 9 extending from

battery, winding of magnet 625, inner lett
front ‘contact of rela y 607 conductor 629,

No. 5 terminal and brush 604 outer r1011t -

front contact of relay 615, to ground at the
lower contact of interr upter 613. From po-

sition 6 switch 600 1s advanced into posi-

tion 15 under the control of inter rupter 613
over a cireuit extending from battery, wind-
ing of magnet 625, left front contact of re-
lay 615, strapped terminals associated with
brush 604, brush 604, outer right front con-
tact ot 1elf1y 615 to oround at the lower con-
tact of interrupter 613. As the switch 600
passes through positions 6 to 14 a charging
circuit 1s closed extending from message
register 105, the left back contact of cut-off

.1daﬁ; 102, the inner right back contact of
relay 101, conductor 114 terminal 380, brush -
- 381, conductor 624,

sociated with brush 606, brush 606, con-

sty apped terminals as-

ductor 626, right front contact ot relay 607,
conductor 697 back contact of relay 3837,
outer left front contact of relay 335, re-
sistance 839 to. battery. This circuit belng
closed by brush 606 as it passes through po-
sitions 6. 8, 10, 12 and 14, five charges are
‘registered for the call. .
Charoes for calls lasting for one, three or
four conversa tional perlods of five minutes
each ave charged in substantially the same
manner as pr f:,wously described and 1t 1s be-
lieved 'ﬂl.«lt a detailed description of the man-

ner in which the recorchng switch functions

for such calls is unnecesary. For a five min-
ute call, however, switch 600 is advanced to
posztwn 3 durmﬂ conversation, and after the

o}l is termun ateJ advances to position b,
.md the charging pqth 1s closed but once over
brush 605 as it pasaes position 4. For a fifteen
minute conversation the brush 600 is ad-
vanced to position 11 during the conversa-

tion and upon the termination of conversa-

tion advances to position 17, closing the

charging path three times as brush 605

passes through positions 12, 14 and 16. For

a twenty minute call switch 600 1s .advanced

io posnmn 18 during the conversation and
otates into position 4 of its second revolu-

- t1lon upon the temumatmn of the conversa-

tion, the brush 605 closing the register cir-
cult twice as 1t passes ‘through positions 19
and 21 of the first revolution of the record-
g switch, and the brush 606 closing the

“operations.

11

reg ister circuit twice more as it passw

thrmwh positions 1 and 38 of the Second revo
111t1011. ' '

Charge call initiated b1 J Subsombe?‘ 150.

Had the party at substation 150 initiated
the call the circuits would have functioned

in the manner above described except that

when relay 308 tested with the sequence

switch 700 in positions 1034 to 11%, no
~ground would have been found and relays

308 and 310 would not have operated, and
after the release of relays 806, 309 and 22
sequence switch (00 would advance tc posi-
tion 17. Under this conditicn as sequence
switch 700 enters position 1634 to 17 the
locking circuit of relay 317 is extended from
the upper winding of relay 317, the lower

left contact of cam 7 ’"42 the outer 1;'1ght front

contact of relay 311, the middle right back
contact of rélay 310 to battery through the
lett winding of relay 301. The cut-oii relay

102 1s not Teleased since relay 300 is not

operated. Relay 301 operates in turn op-
erating relays 607 and 615 to start charging

takes place as previously described except
that the ‘charging circuit extends from
oround throuoh the message register 106 as-

smned to the substthn L)O the right front

contact of relay 102, the umer rwht back
contact of relay 101, co.nductor 114, tel minal
380, brush 381, conductor 624, thence as pre-
viously described through either brush 605

or 606 of the recording SWltCh t0 reswtance

339 and battery.
No charge GaZZ

It may be desirable to give fl ee service to

subscribers when they call into certain zones
of the exchange area. For such calls the dis-

trict sequence switch 700 1s set into position
13 for talking.

charge relay SuD will operate when the tim-
ing switch first advances through position 2
and will lock as previously deseribed over
the lower left contact of cam 720. During

the conversation the timing SWJtCh adva*’lc ag

as previously described settmﬂ the recording
switch to record the number of unit periods
of conversation. When the calling subscriber
hangs up to terminate the convers ELUOII how-
ever, the district sequence switch -700 al-
vances out of position 13 1nto p051t10n 16

‘and in so doing opens the locking circuit of
charging relay 335 which deenerﬂ izes In turn.

_11111001{1110‘ relays 811, 301, 607, 609 and 615.

Since 16151, Vs 335 and 311 fu'e now deener-
oized,
Lhrough positions 1434 to 151/ no circuit is

established for relay 306, and therefore re-

lays 308 and 3809 do not function to test the
calling line. A circuit is therefore effective

to advance sequence switch 700 directly into

pomtwq 17, this elrcmt extending from b;,tt—

From this pomt the charging

Under this condition the

as the sequence switch 700 . passes -

S(
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tery, Wiﬁaincr of 'm‘iﬂ'net' 700, the lower 'Ieft'
contact of cam 713, the outel left back con-

tact of relay 714, the right back contact of
relay 309, to o round at the upper right con-
tact of cam 705. In poaumn 17, 1ehy

1ts Wmdmﬂ the right back contact of le]ay
311, the low ey left contact of c

inner upper front contact of relay 317 to

ground at the upper left contact of cam 727,
welay 802 upon energizing advances the se-
quence switch 700 into position 18 as previ-

ously described. In position 18 the district
selector restores and upon reaching its nor-
mal position connects ground fo coﬂducto
745 as previously described retur ning both
switches 600 and 650 to normal. The other

operated apparatus restores as previously de-
scribed. Howevel, since the charging 1'ehy-

565 and relay 607 are not ener maed at the
time the callmf} subscriber restores hig re-

cerver to the mﬂchhook and message 1eg1s-

‘I:F!

tration would normaly be effected, no Cha:m-
mﬂ' path-1s completed to the. caﬂmﬂ' subserib-
er’s mesmﬂe register and ther dore no charge
is made for the call. '

- What 1s claimed 1s:

1. In a telephone system, a calling line,
a called line, means for extending the call-

ing line to said called 1me. a cqfl charging

devwe for said calling lmej ) 1ew1dmg

switch, means opers ttme upon the response

- o the called subscriber "md until the calling

40

subscriber hangs up for periodically advanc-

1ng said switch, means operative when the

calling subscriber ha angs up to advance said
ﬁwzztcu to normal,
by said switch in its advance to normal for
operating s

period of conversation. -
9. In a telephone exchange system, a call-

'mn line, a called 1111(, means for extending

the ccﬂlmﬁ lihe to said called hne, a call

charging device for said calling line, a re-.
u"irdmﬁ S“Wltch INeans oljemtr*e upon the

- response of the called subscriber and until

{-—h.

60

i
P |

the calling subscriber hangs up for advanc-
ing said switeh as a mea wsure of the elapSed
piedeml mined unit periods of conversation,
means operative when the calling subsers her

hangs up to advance said switch to 1:101_11’1.:11

and a cirewit controiled by said switch in its

cldvfmcb to normal for operating said charg-

ing device once Lor'each elapsed unit per md

'of conversation.

3. Ina telephone emhanﬂ“e system, a
ing line, a called line, means for extendmﬂ
he mﬂmﬂ line to said called. line, a call
charging dewce for said calling llne, a Te-

T

icmdmﬂ switch, means operated upon the

esponse of the called subscriber for advanc-
ing said switch, mMeans for thereafter stc-

Cec;awel}? me%mmﬂ off predetermined unit
~periods of c*om*ersat*m ur}hl the C‘lulnﬂ* sub-

3092
energizes over a circuit exte ndmﬂ through

cam 742, the

alter succeﬂwswely

and a. circuit controlled

said charging device a number of
times which is a measure of ‘the ehpsed

2, call-
001(:113:10' switch having a pl

1,725,757

scmbmr hanﬂ*s up means for fur ther advanc-

mng said mfltch at the commencement of

each unit period, means operated when the

ccﬂllmo subscriber hanf}*b up to advance gaid
70

switch to normal, and 2 cm;ult controlled
by said switch in its advance to normal for

operating said charging device once for each
clapsed unit pe eviod of conversation.

4. In a telephone exchange system, a call-
ing line, a called line, means ior .mtendmg
the callimg line to said called line, a call

“sponse of the called subscriber for advancing

Gt

charging. device for said calli ng lne a ve-
cordmg “switch having a plu ahu,f ol St.Op-
ping Positions, mMeans o*perated upon the re-

80

.:..[ud switch out of its normal posﬁ,mn into

its first stopping
measuring off predeter-
mined unit periods of conversation until the
calling subscriber hangs up, means for ad-
vancing sald switch to successive stopping

pos:ltmne: at the commencement of each unit

period, means Gpem ted when the calling sub-
seriber hangs up to advance said switch to
‘normal, ‘md a circuit controlled by said

switch in its advance to normal for operat-
ing said chargimge device once

5. In a Ldophone exchange system, a call-

ng line, a called line, means for extending

the mllmg, line to S‘le called line, a call

charging device for- s'ud caliing hnej a re-
cordmﬂ “switch having - Ulumhty of stop-

ping pomtmm, means operated upon the re-

sponse o1 the called subscmbel for advancing
md switch out of its normal position into

its first stopping position, means for there-
upon automatically advancing ‘B‘aid switch
into 1ts first stopping
successively measuring off predetermined

- umt periods of conversation until the call-
ing subscriber hangs up, means for advanc-

ing sald switch out of successive st{)ppmfr
positions at the commencement of each unit
period Whereupen saxd switch is automati-
cally advanced to its next stopping position,

position, means for there-

for ea,ch
'e]apsed unit ‘}brmd of conversation. -

pocsltmn means for

90

100
105

110

Means opemted when the calling subscriber

“hangs up to advance said switch to normal,

and a circuit controlled by said switch in its

advance to normal for operating said charg-
ing device once for each poatmn in which

15

fsald switch haq been 111@51@(:1 (:11111;_10 the

conversational period.
6. In a telephone’ exchanwe SYStelﬂa a call

ing line, a called line, means for extending

120

the calhnn line to sald ca,lled line, a mll '

charging devme, for said cal ling lme

ping

9 re- -
11"&LtV of stop--
PU“—’fltIOIlS ‘means operated upon the
1881’)«0‘186 of the called suoscrlber for advanc- 129
1ng saild switch out of its normal position

info its first stopping position, means for

thereafter successively measuring off prede-
termined unit periods of cmwezmtmn until
‘the calling Subscrlber hanns up, meanﬁ- for 190
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advancing said switch to successive stopping

- positions at the commencement of each unit

T

10

20

o)
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period, means operated when the calling

subseriber hangs up to further advance said
switch through one or more cycles to nor-
mal, and a circuit controlled by said switch
1n 1ts advance to normal for operating said

charging device once for each position in.

which said switch has been arrvested during
the conversational period.

7. In a telephone exchange system, a call-
ing line, a called line, means for extending
the calling hne to said called line,
charging device for said calling 1111@j a tim-
ing switch, _
erated upon the response of the called sub-
scriber to start said timing switch, means
for continuing the advance of said timing
switch through successive cycles until the
calling subscriber hangs up, each cycle of
sa1cl tlmmfr switch measumnﬂ a Ppredeter-
mined cenversational peIIOd means con-
trolled by said timing switch during each
cycle for advancing said recording SWltCl
means operative when said calling “subserib-
er hangs up to advance said l‘@uOl‘leO' switch
to norn 1%1, and a circuit controlled b saich
recorcing switch in its advance to nmmal
for operating said charging device.

8. In a telephone exch‘mme system, a call-
g line, a called line, means for extendmn
the calh‘w line to said called line, & call
charging device for said calling hne A Te-
cordmg switch having two sets “of terminal
banks arranged inm pairs and a brush for

ach bank, the brushes assoclated with paired
banks peing disposed 180° apart on the
switch sha it one set of said banks and
brushes "Jemﬂ normally effective, means op-
erative u pon “the response of the called sub-
scriber  a nd untll the ecalling subscriber
hangs up for perlodlc‘llly advancmn salct
‘%Wlt@h means operative upon a pl‘edeter
mined advance oi said switch to render the
frst set of banks and brushes ineffective
and to render the second set of brushes ef-

fective, means operative when the calling

subscriber hangs up to advance said switch
to normal ‘md a, circuit controlled by said
switch when 1t 1s advanﬂed to normal for
operating said charging device a number of
times Wthh 1s a measure of the elapsed pe-
riod of conversation,

9. In a telephone exchange system, a call-
ing line, a called line, selector switches for
extending the calling line to said called line,
means Tor selectively operating said switches,

a call charging device for said calling 11ne,_

a 1@001(11110 sw1tch means opemtwe upon
the response of the called subsecriber and

until the calling subscriber hangs up for

periodically advfmcma said SWlt(,h means
oper ative when the Calhno subscriber hangs
up to advance said SWltch to normal, and

q call

a recording switch, means op-

a circuit controlled by said switch in its
advance to normal for opemtmo sald charg-
ing device a number of times which 1s a

measure of the elapsed perlod of conversa--

tion. .

10. In a telephone exchange system,, 3] calL
ing line, a called line, selector SWltches for
extendm the calling line to said called line,
means for selective ly operating said sw1tches
“a call charging device for said calling hne
a lecmdmg SWltch means operative upon
the response of the called subscriber and
until the calling subscriber hangs up for
advancing said switch as a measure of the

elapsed pledeter ined unit periods of con-

versation, means operative when the call-
ng subscriber hangs up to advance said
switch to normal, and a cir cuit controlled by
said switch in its advance to normal for op-
rating sald charging device once for each
ehpsed period of conversation.
11. In a telephone exchange system, a
calling hine, a called line, selector switches

for eztendmn the calling lmn to said called

line, means ior selectwely operating said
SWitChG.\ a call charging device for said
calling line, a @cordmg svmtch means op-
erated upon the response of the called sub-

seriper for advancing sald switch,
for thereafter successwely measuring off pre-
determined unit periods of conversation un-
til the calling subscriber hangs up, means
for further advancmc}* said switch at the

commencement of each unit period, means

operated when the calling subscriber hangs
up to advance said switch to normal, and a

circuit controlled by said switeh in its ad-

13

50

80

00

‘means

05

100

vance to normal for operating said charg-

ing device once for each elmpsed period of
comfersatmn

12. In a telephone e*zchuno*e system, a
mlhno line, a called hne, selector switches
for eztendmo the calling 11*1@ to said
line, means “for ﬁelevtwely operating said

sx's;rltchega a call charging device for said
a recording

calling Iine, a timing switch,
'Smtch means omeratn & upon the response
ot the called Subscrlber to start said timing
Wltch mMeans for continuing the auvanc-ﬂ oi
said 1 1m1110 switch through successive cycles

until the caanﬂ subscriber hangs up, each

cycle of said tlmmcr switch measuring a pre-
cdetermined conversmtlonal period, means
controlled by said timing switch duri 1ng each
cycle for advancing said recording swueh
means operative when said calling sub%cmber

hangs up to advance said 1*ecordmo switch
to normal, and a circuit controlled by said

called

105

110

115

120

recording SWltch m 1ts advance to normal

for operatmo sald charging device. -
In testimony wheleof T have signed my

name to this specifica tion this 10th day of
November, 1927.

WVILLIAM T. HAINES.
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