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UNITED STATES

- 1,859,941

RAY I. STOKELY, OF FLORAL PARK, NEW YORK, ASSIGNOR TO BELL TELEFHONE LAEO-
RATORIES, INCORFORATED, OF NEW YORK, N. Y., A COR‘PORATION OF NEW YORK

~ TELEPHONE EXCHANGE SYSTEM

Application filed September 18, 1930. fserialy No. 482,699.

This invention relates to telephone ex-
change systems and more particularly to sys-
tems arranged to serve ‘message rate sub-
scribers. :

The cbject of this invention is to provide
a reliable arrangement for variably charging
a calling subscriber dépending upon the des-
tination and duration of a call. : ,

According to this invention a timing and

charging mechanism, individual to the trunk .

conductors which connect a line-finder switch
with a first selector switch in a step-by-step
system, is effective to variably operate the
message register of a calling line in accord-
ance with the destination-and duration of a
call. be -cal
the register is operated once for an initial
unit period of conversation and once for each
additional unit period of conversation. On
interoffice calls for which a higher charge is
to be made, the outgoing trunk repeater is
effective immediately after its seizure to vary
the timing and charging mechanism in order
that.the number of meter operations and the
length of the unit periods of conversation
will correspond to the destination of the call.

A further feature of the invention resides
In arranging an outgoing trunk repeater cir-
cuit so that immediately after its seizure the
sleeve conductor is connected to a booster-
battery so as to transmit a current impulse
to the timing and charging mechanism asso-

ciated with the trunk between the line-finder .

and first selector. The duration of the con-

nection to the booster-battery and the result-

ing impulse indicates the destination of the

call and controls the timing and charging-

mechanism so that the number of meter oper-
ations and the length of the unit periods of
conversation will correspond to. the destina-
tion of the call. The timing and charging
mechanism is arranged so that there is no
pessibility of overcharging in case the sleeve
terminal of the repeater is tested by a hunt-
Ing selector during the transmission of the
impulse.

One embodiment of this invention is shown
diagrammatically in the drawings and the
operation of the system therein disclosed will
be explained in detail. It is understood,

On local or other minimum rate -calls-
be adapted for effecting the

however, that various m’odiﬁcatidns land_other‘

PATENT OFFICE

applications of the invention will readily oc- -

cur to those skilled in the art. - - -~
Referring to the drawings, Fig. 1 shows a

calling subscriber’s station A, a line finder.

LF, a selector S;; and & trunk circuit T which
is individual to and permanently associated
with the line finder I.F and selector S;;

- Fig. 2 shows a repeater R, an incoming se-
lector S, a connector C and a called subscrib-
er’s stationB;. . . . T ST

Figs. 3,4, 5 and 6 show various schemes for
connecting the terminals of one of the banks
of the timing switch of the trunk T. By use
of a particular one.of these wiring arrange-
ments the system shown in Figs.1and 2 may

proper message

charges in any particular area. = - . .

The line finder switch LF, which may be of
the well known Strowger type, is represented
schematically by ‘the brushes 11,12 and 13
and the terminals with “which:they. are as-
sociated. The brokenlines represent por-
tions- of the line finder circuit which have
been omitted because they are not involved

'in the description of this invention.. For a

detailed description of the operation of the
switch LF references may be had to Patent
1,711,682 issued to H. Hovland, May 7, 1929 ;
the multiple brushes 11, 12 and 18 correspond
to one of the two sets of brushes shown in'the
Hovland patent.. - i
The selector switches S1 and S2 and the
connector switch C may also be of the Strow-

ger type. These switches are represented

‘schematically by the brushes 51, 52 and 53,

the brushes 81, 82 and 83, and the brushes 91,

92 and 93, respectively and by the associated

sets of terminals. The broken lines represent
portions of the - circuits of these “switches
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which have been omitted. . For a complete

. description of the operation of these switches

reference may be had to pages 53 to 67 in-

clusive of the second edition of “Automatic

Telephony” by Smith and Campbell. -
The trunk circuit T comprises the usual

polarized supervisory relay whose windings
are in series with the talking conductors of

the trunk, zone relays for registering the
destination of the call, and a charging switch

100
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M for measuring the unit periods of con-
versation and operating the calling sub-
scriber’s message register. The supervisory
relay is not operated by the current flowing
through its windings during the establish-

- ment of the connection but is operated when

10

30

60

~to the line of the called station.

the current through its windings is reversed
in consequence of the answer of the called
subscriber.

The repeater circuit R is arranged to re-
peat dial impulses over the outgoing trunk
in the usual manner. Upon seizure, the re-
peater transmits a booster-battery impulse
over the sleeve conductor to the trunk cir-
cuit associated with the selector by which the
repeater . is - seized.. The duration of this
impulse indicates the zone in which the out-
going trunk terminates. o

Upon receipt of a booster-battery impulse

by the trunk T, the corresponding zone re-

lays are operated to register the zone in which
the called station is located. When the
polarized supervisory relay operates in con-

sequence of the answer of the called sub-
» seriber, the charging switch M closes the cir-

cuit for operating the calling ‘subscriber’s
register one, two, three, four, or five times, as
controlled by the zone relays, as & charge for
the initial unit period of conversation which
the switch M proceeds to count off under con-
trol of a properly timed interrupter. If the
conversation continues beyond this measured
unit period, the calling subscriber’s register is
again operated under control of the zone re-

2 lays and switch M as the charge for an addi-

tional period of conversation. The charge
for additional periods of conversation may or
may not consist of the same number of meter
operations as the initial charge, and the du-
ration of the additional unit periods may or
may not be equal to the duration of the ini-
tial period of conversation. o
The operation of the system shown in the
drawings will now be described in detail.
Assume a call to have been originated at
station A, that station B is the called station,
that the line finder LF has extended the line
1 of the calling station through brushes 11,

12 and 18 over the talking conductors of:
- trunk T to the selector S1, that the selector
S1 has been operated in response to the dial--

ing of the first digit of the called station’s
number to select a group of trunks, and that
the selector has auntomaticallv: selected an
idle trunk 60 in that group. The conduc-
tors of the selected trunk 60 connect to the re-
peater R which is arranged to repeat the
impulses created by the dialing of the re-
maining digits of the called station’s num-
ber, over the outgoing interoflice trunk con-
ductors 77, to an incoming selector in the
distant office to which these conductors are
connected, and to a connector which has access
As soon as
the talking. conductors of trunk T are ex-

1,859,941

tended by selector S1 to the repeater R, the
line relay 61 of the repeater is energized in
a circuit which may be traced from battery
through the lower winding of relay 61, upper

outer back contact of relay 75, ring conduc- -

tor of trunk 60, brush 52 of selector S1, right
hand winding of the polarized supervisory
relay 30, brush 12 and ring terminal of line
1, over line 1 and through the subscriber’s
set at station A, tip terminal of line 1 and
brush 11, Ieft hand winding of relay 30, brush

51 of selector S1, tip conductor of trunk 60,

inner upper back contact of relay 75, and

through the upper winding of relay 61, to

ground. Relay 61 operates thereby closing
a circuit throngh the winding of slow-to-re-
leaserelay 62. Relay62operates, thereby con-
necting ground through its inner upper front
contact, over conductor 63, through the upper
back contact of relay 67, over the sleeve con-
ductor of trunk 60, brush 53 of selector S1, to
the winding of relay 15 and through the back
contact of relay 18, to the left hand winding
of relay 16. Eelay 15 operates, but relay 16
is marginal and doss not operate at this time.
Relay 15 connects the ground at the back con-
tact of relay 43, over conductor 14, to the
sleeve conducter of line finder LF to hold the
cut-off relay 8 until the connection is re-
leased.” The cut-off relay 8 was previously
operated in the usual manner when the

rushes of line finder LY found the terminals
of line 1. Relay 15 also connects ground,
through its inner left hand front contact, to
conductor 19. The selector S1 is held op-
erated, by the ground on the incoming sleeve

conductor of repeatér R, in the usual manner.

The aforementicned operation of relay 62
of repeater R is also effective to close an
obvicus circuit through the lower winding
of relay 64, and to close a loop across the
outgoing conductors of trunk 77 so as to

operate the line-relay (mot shown) of the

incoming selector to which these conductors
are connected in the office of the called sta-
tion B. This loop may be traced from the
ring conductor of trunk 77, through the outer
upper front contact of relay 62, back contact

of relay 73, upper winding of relay 64, lower ©__
back contact of relay 75, lower winding of **

relay 65, upper front contact of relay 61, to
the tip conductor of trunk 77. The current
through the lower winding of relay 64 elec-

tro-magnetically opposes the current flow- .
ing through the upper winding of this relay *~

until the answer of the called subscriber
causes the current through the upper wind-
ing to be reversed. Therefore, relay 64 does

not operate upon closure of the aforemen-
tioned loop; but relay 65 is operated by the **

energization of its lower winding. Relay 65
connects the brush of interrupter 66 through
the outer lower back contact of relay 69,

and lower back contact of relay 67, to the |

winding: of relay 67. . The pick-up inter-

75
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“one and six tenths seconds.
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rupter 66 is arranged to. connect its brush
to ground orce every two-seconds, the con-
nection being  opened . -approximately one
tenth-of a second after its closure. As soon
after relay 65 operates as the brush of inter-
rupter 66 is connected to ground, relay 67
operates. Relay 67 transfers its winding
through the front contact of its lower make-

* before=break springs to the brush of inter-
rupter 68, and closes an obvious circuit for

operating relay 69. Interrupter 68 is ar-
ranged to hold relay 67 operated for an in-

terval which is indicative of the charging

rate for the use of the interoffice trunk with
which this repeater is asscciated. - For in-
stance, repeaters associated with trunks.to
an office in zone 2 are equipped with an in-
terrupter which holds relay 67 operated for
four tenths of a second ; repeaters associated

20 with trunks to an office in zone 3 are equipped

with an interrupter which holdsrelay 67 op-
erated for eight tenths of a second ; repeaters.
associated with trunks to an office in zone 4
are equipped with an interrupter which holds

“relay 67 operated for one and two tenths’
seconds ; and repeaters associated with trunks

to. an office in zone 5 are equipped with an
interrupter which holds relay 67 operated for
Of course, if
the ¢call“is to an office in zone .1, 5 repeater
may or may not be included in the connec-
tion; if a repeater is used, it is not arranged
to transmit a booster-battery impulse to the
charging trunk since the calling station is

- to be charged at the minimurm rate.

Relay 69 locks through the front contact of
its make-before-break springs, to ground at

the inner lower {front contact of relay 62; so -

“that relay 67 cannot operaté a second time

P

€3
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after the circuit through its winding is
opened by interrupter 68.  During the time
that relay 67 remains operated, after relay 69
has operated, the sleeve conductor of - trunk

60 is-transferred from the ground on conduc-
.5 tor 63, through the upper, front contacts of

relays 67 and 69, and through resistance 72

and lamp 71, to the booster-battery 70 there-
by causing an increase in the current through
_the windings of relays 15 and 16 of trunk

T. Relay 15 is thus held operated and relay

16 is operated one or more times depending .

upon the duration of the connection to bat-
tery 70.  Whexn relay 67 releases, due to the

-opening of the connection: to ground at In-
>+ terrupter 68, the sleeve conductor of trunk 60

is' again connected through the upper back
contact of relay 67, to ground ever conduc-
tor 63. ‘ ‘ : '
The aforementioned operatious of relay 16
of trunk T, upon extension of the calling line
to repeater R. are effective to operate that
combination of zone relays 22,23, 24 and 25
which corresponds to the length of bodster-
battery impulse received from the repeater
R. When operated, relay 16 locks through

3

its right-hand winding and outer front con: -

tact under: control of interrupter 17.  In-

terrupter 17 is arranged to connect its brush
to ground once every four tenths of a second,
each period of closure enduring for two
tenths of a second. -Interrupters 17 and 66
are so arranged, with respect to each other,
that the closed period of interrupter 66 oc-

curs at the same time as one of the open pe- -
riods of interrupter 17. Relay 16 also con-.

nects interrupter 17 to the winding of relay
18, so that relay 181s operated as long as relay
16 is held by interrupter 17.  Relay 18-dis-
connects the left-hand winding of relay 16
from. the outgoing sleeve conductor of trunk

T so that relays 16 and 18-are both released
‘as’'soon as interrupter 17 .opens the holding
cir¢uit for relay 16. While operated, relay

18 also closes a circuit from ground at its left-
hand front contact, through the right hand

0

80

85

back contact and winding of relay 22; relay - -

22 is thus- operated sufficiently to-close a
locking circuit from -battery through both

ground on’ conductor 19, without opening its

operating circuit at its right-hand -back con-

tact. - But the left-hand winding of relay 22
is short-circuited as long as relay 18'is held
operated  to 'the ground at interrupter. 17.

Vien relay 18 releases, relay 22 1s:complete-
ly operated by the .current through both
windings in series..  If the called office is in
zone 2 no further operation of: relay 16 oc-

curs since the booster-battery impulse is ter- -

minated -at the same time that the holding
circuit for relay 16 is opened. But .if the
called office is in zone 3,4 or 5 the booster-bat-
tery impulse is prolongeéd to cause-a reopera-
tion of relays 16 and 18 for each additional

four tenths of a second of the duration of the’
A’ second opera-

booster battery impulse.
tion of relays 16 and 18 is effective to operate
zone relay 23,9 third operation is effective to
operate zone velay 24, and a fourth operation

is effective to operate zone relay 25.. Any

of relays 23, 24 and 25, which are thus oper-
ated, lock in a similar manner to that in
which relay 22 is locked, to the ground:-on
conductor-19.. 'With none of these zone re-

cording relays operated, the metering switch

M will charge the calling stibscriber at the

‘windings and- its- inner -front contact, to -

00

95 -

100

105

110

115

zone 1 rate; with only relay 22 operated, the -

metering switch’ will charge at the zone 2
rate; with only relays 22 and 23 operated, the

metering switch -will charge at the zone 3 -
rate; with only relays 22,23 and 24 operated, .

the metering switch will charge at the zone 4

120

rate;.and with all of relays 22, 23;.24 and 25 -

operated, the metering switch will-charge at
the zone 5 rate. ’ T

126

The calling subscriber continues to dial all -

of the digits of the called station’s number;
the dial impulses being repeated by the re-
peater R to-control the selective operations
of the selector 52 and the connector C.: The

130
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release of relay 61 upon receipt of the first im-
pulse of each train opens the loop across
the -outgoing conductors of trunk 77, and

_causes the operation of slow-to-release relay,

73.. Relay. 73 short cireuits the lower wind-
"ing of relay 65 and the upper winding of
relay 64 to reduce the loop resistance across
the outgoing conductors of trunk 77 durmg
transmission of outgoing impulses, relay 73
“being designed to remain operated until all
of the impulses in each train have been re-
peated. Relay 65 may release during im-
pulse transmission but relay 64-is unaffected
_ by the short circuiting of its upper winding.
The alternate release and reoperation of relay
61 causes the i 1ncom1nrr impulses to be repeat-
ed over trunk 77 to opleate the selector S2
and connector C. The resistance 74 connected
across the back contacts of relay 73 prevents

¢d the transmission of a false pulse when relay

78 releases at the end of each train of im-
“pulses and the outer contacts of relay 73 insure
that relay 67 will be operated within two sec-
onds after the repsater is seized even though

the first impulses are received before relay.

67 operates.

When connection with the Lne 99 of the
called station B-has been completed and the
~called subscriber answers, the connector
switch functions in the usual manner to re-
verse the current over the conductors of trunk
77 thereby causing the operation of relay 64.
Relay 64 closes a “circuit for operating relay
75. Relay 75 reverses the connections be-
tween the windings of the line relay 61 and
the incoming conductors of trunk 60 so that
the current over the talking conductors of
trunk T and through the windings of the
_ polarized superivsory relay 30 is also reversed
to operate relay 30. With relay 75 operated
both windings of relay 65 as well as the upper
. winding of relay 64 are included in the loop
across the outgoing conductors of trunk 77,

__ thereby improving the transmission of talk.

43

ing current through condensers 76 durlng
conversation.

The operation of supervisory relay-30 initi-
ates the operation of the metering switch M

. by connecting the right-hand winding of re-

8

_ rupter 32 is connected to ground for two sec-

S

Iay 31 through the inner right-hand back con-
tact of relay 33, front contact of relay 30,
right-hand back contact of relay 31, to the
brush of interrupter 32. The brush of inter-

onds out of ev very four so that the right-hand
winding of relay 31 is energized not later than
two seconds after relay 30 operates. Relay
31 is not sufficiently energized to open its

_right-hand back contact, but its left-hand

o

£il

contacts are operated to connect its left-hand
winding to the ground on conductor 19. The
left-hand winding of relay 81 is short-circuit-
ed by the ground at interrupter 32 until the
interru ptel opens this connectlon, at which
time both windings of relay 31 are energized

1,859,041

in series and the remainder of its contacts

are thus operated. The complete operation
of relay 81 transfers the connection from
interrupter 32, to the left-hand back contact
and winding . of relay 83, so that relay 33
operates as soon as the brush of interrupter
39 is again connected to ground. Relay 33
locks through its inner left-hand front con-
tact to ground on conductor 19, independent-
ly of whether relay 30 remains energized:;

but the initial operation of relay 33 depends
upon relay 30 having remained energized
from the time that relay 81 was operated un-
til relay 88 operated, this period being-in no
case less than two seconds. False initiation
of the charging operation is thus prevented
1f supervisory relay 80 is momentarily oper-
ated due to trunk or line busy signal. - Relay
33 connects the winding of 1elay 34 through
the inner right-hand front contact of relay
33, front contact of relay 30, outer right-hand
front contacts of relays 83 and 15, outer left-

70

75

80

85

hand front contact of relay 33, terminal 1 and ;

brush of bank 39, inner rlght—hand front con-
tact of relay 15, ‘and thr ough the brush and
terminal 1 of bank 38 to the brush of inter-
rupter 17. . Relay 34 operates, as soon as in-
terrupter 17 connects ground to its brush, to

 close an obvious circuit for operafomg the step-

ping magnet 35 of the metering switch M.
When 1nte1rnptel 17 opens the ground con-
nection (.2 second after its closure) relay 84
releases. The release of magnet 85 then ad-
vances the brushes of banks 36 37, 38 and 39
to position 2. Relay 34 reopomtes, as soon
as interrupter 17 again closes the connection
to ground, in a circuit from battery through
its “]ndmg back contact of magnet 85, ter-
minal 2 and brush of bank 389, I‘lo'ht {nner
front contact of relay 15, through “brush 38
to interrupter 17. Relay 34 closes the circuit
for ¢perating magnet 35 and magnet 85 opens
the circuit for relay 84.. The release of relay
34 opens the circuit for magnet 35 and the
release of magnet 85 advances the brushes
of switch M to position 8 without waiting for
interrupter 17 to open the ground connection.
Relay 34 immediately 1e0pemtes before the
ground at interrupter 17 is opened so that
magnet 35 reoperates and when the ground
connection at- interrupter 17 is opened the
release of relay 34 and magnet 85 advances
the brushes of switch M to position 4; the
circuit for operating relay 84 in position 3 is
traced from battery through its- winding,
right inner front contact of relay 33, contacts
of relay 30, right outer front contacts of Te-
lays 33 and 15 terminal 8 and brush of bank
39, right inner front contact of relay 15, and
thlolwh the brush and terminal 8 of bank
38, to ground at interrupter 17. Each sub-
sequent closure and opening of. the ground
connection at interrupter 17 causes the ad-
vance of switch M two steps, until the brushes
of switch M have been advanced to terminal’

90
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11. When the brush of bank 88 leaves termi-

nal 10 and engages terminal 11 the operating

circuit of relay 34 is transferred through
brush 38 from 1nterrupter 17 to interrupter
47, " Interrupter 47 closes a ground connec-
tion foi approximately half a second out-of

‘every thir ty seconds;.so that the brushes of

switeli M are now advanced at the rate of one

terminal every half minute until terminal 22
is reached. Terminal 22 of bank 38 is con-
nected to ground at the right-hand back con-
tact of relay 44, so that.relay 34-and magnet
35 are operated immediately but relay 34 is
now held operated through: the front contaet
35 and brush 38 to the same ground.
Relay 44
through its winding, terminal 22 and brush

‘of bank 89, right inner front contact of relay .
15, brush and terminal 22 of bank 38, to
around at the right-hand back contact of re-

lay 44. The right-hand inner front contacts
of relay 44 close before the right-hand back
contact is opened so that relay. 44 locks to
ground on conductor 19,. Relay 44 then opens

the circuit for relay 84 and the release of re- -

lay 34 releases magnet 35 to advance- the
brushes of switch M to.normal.

It conve1s%t10n has not been completed by'

the end of the initial unit period of con-
versation, supervisory relay 30 has not re-
leased -and the foregoing cycle of advanc-
ing the metering switch M 1s repeated. On
the initial reveolution it is necessary that the
switch advance from terminal 21 to 22 under
control of interrupter 47 in order that an

immediate closure when the switch enters

position 11 will not reduce the length -of

the initial conversation period. But on suc- -

ceeding cycles the switch is advanced im-
medwﬂtnly from: terminal 21 -to terminal 22
without waiting for the ground at inter-
rupter 47, the circuit for operating stepping
relay 34 being traced through brush 87 and
the inner right front contact of relay 44 to
ground on conductor 19.

To prevent switch M from being advanced
more than one step. for each closure of in-
terrupter 17 or 47, stepping relay 34 is held
operated in each position:through the front
contact of magnet 35, until the interrupter
opens the ground connection. This arrange-
nrent prevents undercharging or overchar; g-
ing m case’ tae supervisory relay 30 is tem-
porarily released after the call has been an-
swered due to the receiver hook being moved
up and down at either the calling or the

called stations.

During the advance of the switch M from

position 1 to position 11 of each revolution,
the message rerrlster of the calling station is
operated the proper number of times as a
charge for one unit period: of conversation.
Dvrwnf“ the advance of the switch from posi-

tion 11 to position 21 the switch M measures .

the unit pev'lod for. Whlch the charge has been

operates in a circuit from battery -

‘strapped together.

5
made.. The number of reglster operatlons
and the length of a conversation period may

be varied according to the zone in which the

called station is located and also according
to whether the charge is for: the initial or
a ‘subsequent period of conversation.
various terminal connection arrangements by

which the metering switch M may be adapt-
-ed " to the. required  plan of message-rate

charcres in different telephone areas will now
be oﬁmlamed

“The

The following table gives six’

70

5

of the many possible plans for areas having .

five chargmfr ZOnes:

‘We will first assume that the trunk T is

arranged for charging according to plan 1.

In this. case, the terminals. of bank 37 of
the metering switch M are connected as
shown in Flg 1, with conductors 26, 27, 28
and 29 left unconnected ‘except that the left
armature and back contact of relay 44 are
As soon as switch M en-
ters position 2 of its initial revolution, relay
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Subse~
: (I)%lg;g} Initial | -'quent i%g;%’
Plan .- Zone time opera- -
: tons of perlod tions of | : time
_meter meters periods -
Min, Min,
. 1 1| s 1 5
e 2 2 ) 2 5
) I, - 3 3| b 3 5
RIS o 4 4 5 4 -5
g 5 - B b B 5
S 1 1 5 1 o
. - 2 2 5 1 5
Qniliiiiliiol 3 28 5 PN ‘5
- . 4 4 5 1 5
5 5 8 L 5-
10 1 ] 1 b
2 2 -6 1 3
L T [P 3 3| b 1 2
: 4 4 5 1 2
) b5 5 b 1 1
: 1 1 5 10 5
- 2 2 5 1 2
L SR 3 3 5 B S 2
: 4 -4 ) -1 i1
: : 5 5 b 1 1
1 1 2B 1 5
: 2 2 5 |- 1 2
L T A S 3 3 b 1 o1
4 4 5 2 2
] R | 5 6 2 1
’ 1 1 i) 1 b
. 2 2 5 1. 3
B mciiiieis .3 3 3 1 1
E 4 4 3 -1 1
. 3 5| 5 3 1 1
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43 iz operated by the ground connected to E

terminal 2°of bank 36. TRelay 43 transfers:

conductor 14 from ground to booster-bat-
tery thr ough resistance 42 and lamp 41 so as

to cause one operation of the message Teg-

ister 4 of the calling station; the cut- off relay

8 and the line finder LEF are held by this

booster-battery impulse. - Relay 43 and reg-
ister 4 release when the switch is advanced
to position 3.~ If-the-called station is. in
zone 1 no further operations of relay 43 and

~reglstor 4 occur during the initial conversa-
tion period as measured by the revolution

‘of switch M.  But if ‘the call is to one. of
zones 2, 3; 4 or 5, the operation of one or more

of zone relays 22 23,24 and 25 has connected

ground: to the correspondm«r one - or more

. of terminals 4, 6, 8 and 10 of bank 86; so

120
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‘erations  for the initial revolution.
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“that the advance of switch M causes the re-

operation of relay 43 to cause either one, two,
three or four additional operations of reg-

-ister -4 depending upon the zone in which

the called station is located. As hereinbe-
fore mentioned relay 44 operates at the end
of the first revolution and since the left ar-
mature and back contact of relay 44 are
strapped together, the number of meter op-
erations for each additional revelution of
switch M is the same as the number of op-
And
since conductors 26, 27, 28 and 29 are not
connected, subsequent revolutions of switch

M are made in the same length of time

(5 minutes) as the first revolution.

If the trunk T is arranged for charging
according to plan 2, the left armature and
back contact of relay 44 are not strapped to-
gether the wiring being exactly as shown in
Frig. 1, the conductors 26, 27, 28 and 29 being
left unconnected. In this case, the meter op-
erations for the initial revolution of switch

-M are the same :as for a similar call if the

trunk T were arranged according to plan 1;
but the operation of relay 44 at the end of

" the first revolution disconnects ground from
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conductor 45 to prevent more than one opera-
tion of the register 4 for each additional unit
period of conversation irrespective of the
zone within which the called station islocated.

If the trunk T is arranged for charging ac-
cording to plan 38, conductors 26, 27, 28 and
29 are connected to the terminals of bank 37
as shown in Fig. 3, the remainder of the wir-
ing being as shown in Fig. 1. In this case
the number of register operations for both
the initial and subsequent revolutions of
switch M are identical with those for cor-

-responding calls when the trunk T is ar-

ranged to charge according to plan 2 but the
length of each additional period of conversa-
tion is variably reduced according to the
zone in which the called station is located.
Thus on a call to zone 2 the operation of relay

‘44 at the end of the first revolution connects

ground over conductor 46, through the outer
left front contact of relay 22, over conductor
96, to terminals 17 to 20 inclusive of bank

87. Stepping relay 34 and magnet 85 are

thereby operated to advance switch M past
these terminals without waiting . for the

- ground closures at interrupter 47; therefore,
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an additional charge is made for every 8 min-
utes of conversation after the initial period
of 5 minutes. On a call to zone 3, the ground
on conductor 46 (after the initial revolution
of switch M) i connected to terminals 17 to
20 ineclusive of bank 37 as on a call to zone
2, and also through the left outer back con-
tact of relay 24 and left outer front contact
of relay 28, over conductor 27 to terminals
15-and 16 of bank 37 so that switch M is ad-
vanced without delay from terminal 15 to

1,859,041

terminal 21; therefore, an additional charge
is made for every two minutes of conversa-
tion. On a‘call to zone 4, the ground on con-
ductor 46 is connected to terminals 15 to 20

4nclusive and the additional unit periods of

conversation are the same as on a call to zone
2 except that the connection from conductor
46 to terminals 15 and 16 is traced through
the left outer front contact of relay 24 over
conductor 28." On a call to zone 5, the ground
on conductor 46 is connected to terminals
15 to 20 inclusive as on a call to zone 4 and is
also connected through the left outer front

contact of relay 25 over conductor 29 to ter-

minals 18 and 14; therefore switch M is
advanced without delay from terminal 13 to
terminal 21 so that the unit period of con-
versation after the initial period is reduced
to 1 minute. :

If the trunk T is arranged for charging -

according to plan 4, conductors 26, 27,28 and
29 areconnected asshown inFig.4,theremain-
der of the wiring being as shown in Fig. 1.

This arrangement causes switch M to advance .

without delay on the second and succeeding
revolutions from terminal 16 to terminal 21
if the called- station is located in zone 2 or
3 and to advance without delay from ter-
minal 14 to terminal 21 on calls to zones 4 or
5, the connections from ground on conductor
46 for operating stepping relay. 34 being

controlled by zone relays 22, 23, 24 and 25
in an obvious manner.
period: of conversation is 5 minutes on all.
calls, successive unit periods being 214 min- °

Thus the initial unit

utes for calls to zones 2 and 8 and 1% minutes
for calls to zones 4 and 5.
If the trunk T is arranged for charging

according to plan 5, conductors 26, 27,28 and

29 are connected as shown in Fig. 5, the re-
mainder of the wiring being as shown in Fig.
1 except that the outer right-hand front con-
tact of relay 24 is connected directly to ground
instead -of being connected to conductor 45.
This arrangement causes switch M to advance
without delay on the second and succeeding
revolutions, from terminal 16 to terminal 21
if the called station is located in zone 2 or 4
and to advance without delay from terminal
14 to terminal 21 if the called station islccat-
ed in zone 3 or 5; the connections from ground
on conductor 46, for operating stepping relay
34'are controlled by relays 22, 23,24 and 25 in
an -obvious manner. Thus the initial unit
period of conversation is 5 minutes on all
calls, successive unit periods being 5 minutes
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for calls to zones 1, 214 minutes for calls to -

zones 2 and 4, and 174 minutes for calls to

zones 3 and 5. Since the outer right-hand
front contact of relay 24 is connected direct-
ly to ground, each charge after the initial

charge, on calls to zones 4 and 5 consists of .

two operations of register 4.
1 the trunk T is arranged for charging ac-

cording to plan 6, conductors 26, 27, 28 and 29
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are connected as shown in Fig. 6, the re-
mainder of the wiring being as shown in Fig.
1 except that the outer left-hand armature of
relay 24 is connected directly to ground in-
stead of being connected ‘to conductor 46.

This arrangement causes switch M to advance

without delay on the initial revolution from
terminal 13 to terminal 17 on calls to zones
3, 4 and 5 thus reducing the initial unit pericd
of conversation to 3 minutes. It also causes
switch M to advance without delay on the
second and succeeding revolution from ter-
minal 17 to terminal 21 if the called station
is located in zone 2 and from terminal 18 to
terminal 21 if the called station is located in

-either of zones 3, 4 or 5.~ The connections for

operating stepping relay 34 are controlled by

“relays 22, 23, 24 and 25 in'an obvious manner. .

Thus the initial unit period of conversation is
five minutes on calls to zones 1 and 2, and is
3 minutes on calls to zones 3, 4 and 5. " The
second and éach' succeeding unit period of

conversation is 5 minutes on a-call to zone 1,

3 minutes on a call to zone 2, and one minute
on a call to zone 3, 4 or 5. -

When the connection is released by the
subscriber at the calling station, the line relay
61 of repeater R releases, thereby opening
the loon across the outgoing conductors of
trunk 77 so as to release relays 64 and 65 of
repeater R and the line relay (not shown)
of the connector C. The connsctor C is re-
stored to normal in the usual manner. When
the connector C removes ground from the in-
coming sleeve conductor, selector 82 is re-
leased and returned to normal in the usual
manner. The release of relay 61 also causes
the release of relay 62, whereby the holding
ground is disconnected from  conductor 63

® 50 as to cause the release of relay 69 and the

release of relay 15 of trunk circuit T. The
release of relay 64 causes the release of relay
75 so that the repeater R is now ready for
another call. : -
The release of relay 15 disconnects ground
from conductor 19 so as to cause the release

of relays 81, 33, 44 and any of the zone relays

22, 238, 24 and 25 which were operated.  'The
release of relay 15 also disconnects the ground
on ¢onductor 14 from the sleeve brush 18 of
line finder LF so as to cause the release of the
cut-off relay 3 and the return of the line finder
to normal. Relay 15 also causes the return
of switch M to its normal position by closing
a circuit for operating stepping relay 34.
With switch M in any of positions 2,4, 6, 8 or
10 the circuit for operating relay 34 may he
traced from battery through its winding, back
contact of magnet 35, conductor 48, terminal
and brush of bank 39, to ground at the inner
right-hand back contact of relay 15. With
the switch in any of positions 3, 5,7, 9 or 11
to 21 inclusive, the operating circuit for step-
ping relay 34 may be traced from its winding,
through the back contact of magnet 85, outer

for extending a calling line to said switch; a

right-hand back contact of relay 15, terminal -
and brush of bank 39, to ground at the inner

-

right-hand back contact of relay 15. - In.each

position the operation of relay 84 causés the

operation of magnet 85. The operation of*

magnet 35 opens the operating circuit for
relay ‘84 so that relay 34 ‘and magnet 85 are
thus alternately operated and released to ad-
vance the brushes:of switch M until they

70

reach "position 22. In position 22, relay 44 76

reoperates and the circuit for operating relay
34 is traced from conductor 48, through the.
brush and terminal of bank 87, right inner
front contact of relay 44, terminal 22 -and
brush of bank 39, to ground at the inner right-
hand back contact of relay 15.- The switch

relay 44 again releases as soon as the brish
of bank 39 leaves terminal 22: The entire
trunk circuit T is now normal, ready for serv-
ice on another call. . S
What is ¢laimed is: - S
1. In "a telephone system, subscribers’
lines, an antomatic switch, means including a
trunk for: extending a calling line to said
switch, a message register for said- calling
line, control means for variably operating
said register in accordance with the'destina-
tion and duration of a call, means inchiding
another trunk for further extending the con-

nection from said calling line to-a called line,

and means associated with and effective upon
seizure of said other trunk for varying said
control means in accordance with the'desti-

nation of thecall. S

an automatic switch, means for extending a
calling line to said switch, a message register

80
‘M is thus returned to its normal position, and. =
55
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2. In a telephone system, subscribers’ lines, -

for'said calling line, control means for vari- -

ably operating said register in -accordance 'l

with the destiation of the call, means in-
cluding a trunk for completing the connec-
tion to a called line, and means associated
with said trunk for transmitting a current
impulse to said control means, the duration

~of said impulse being indicative of the des-

tination of the call. :
3. In a telephone system, subscribers’ lines, -
an automatic switch, means including a trunk

message register for said calling line; control
means individual to said trunk for variably
operating said register, means including an-
other trunk for further extending the connec-
tion from said calling line to a called line,"
and means associated with and effective upon
seizure of said other trunk for varying said
control means in accordance with the. desti-
nation of the call. L :

4. In a telephone system, subscribers’ lines,
an automatic switch, means including a trunk
for extending a calling line to said switch,
a message register for said calling line, con-
trol means for variably operating said regis-’

ter, means including an outgoing trunk ré- -

1100
li'15 3
120
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‘peater for completing a connection to a

~called line, and means associated with said

=

“10

18

28

- 35

repeater for transmitting a current impulse
to said control means the duration of said im-
pulse corresponding to the destination of the
call. ‘

5. In a telephone system, subscribers’ lines,
an automatic switch, means including 2
trunk for extending a calling line to said
switch, a message register for said calling
line, control means individual to said trunk

for variably operating said register, means

including an outgoing trunk repeater for
completing the connection to a called line,
and means asscciated with said repeater for
transmitting a current impulse to said con-
trol means the duration of said impulse cor-
responding to the destination of the call.

6. In a felephone system, subscribers’ lines
divided into a plurality of zones, an auto-
matic switch, means including a trunk for
connecting a
meter for said calling line, control means Yor
variably operating said meter in accordance
with the destination and duration of a call,
an interoffice trunk for further extending the
connection from said calling line to another
of said lines in a different zone, and means
associated with said interoffice trunk and ef-
fective immediately upon seizure of said in-
teroffice trunk for varying said control means
in accordance with the zone in which said
called station is located. ,

7. In a telephone system, subscribers’ lines
divided into a plurality of zones, an auto-
‘matic switch, means including a trunk for

-connecting a calling line to said switch, a

40
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meter for said calling line, control means in-
dividual to said trunk {or variably operat-

“ing said meter, an interoffice trunk for fur-

ther extending the connection from said call-
ing line to another of said lines in a differ-
ent zone, and means associated with said
interoffice trunk -and. effective immediately
upon seizure .of said interoffice trunk for
varying said control means in accordance
with the zone in which said called station is
located. : )

8. In a telephone system, subscribers’ lines
divided into a plurality of zones, an aubo-
matic switch, means including a trunk for
connecting a calling line to said switch, a
meter for said calling line; control means for
variably operating said meter, means includ-
ing an impulse repeater for further extend-
ing the connection from said calling line to
another of said lines in a different zone, and
means associated. with said repeater -for
transmitting a current impulse to said con-
trol means the duration of said impulse be-
ing indicative of the zone in which said called

‘station is located.

9. In a telephone system, subscribers’ lines
divided into a plurality of zones, an autc-
matic switch, means including a trunk for

calling line to said switch, a

cluding a

1,859,041

connecting a calling line to said switch, a
meter for said calling line, control means in-
dividual to said trunk for variably operat-
ing said meter, means including an impulse
repeater for further extending the connec-
tion from said calling line to another of said
liries in a different zone, and means associ-
ated with said repeater for transmitting. a
current impulse to said contrel means the du-
ration of said impulse being indicative of the
zone in which said called station is located. .

10. In a telephone system, subscribers’ lines:

divided into a-plurality of zones, means in-
cluding a trunk and an outgoing interoffice
repeater for extending a connéction from a
calling line in one of said zones to a called

70

80

line in a different zone, a meter for said call-

ing line, control means associated with said
trunk including a timing switch for measur-
ing an initial unit period of conversation and
for measuring additional unit periods of con-
versation, zone relays individual to said trunk
for varying the number of meter operations
per cycle of said timing switch according to
the zone within which the called station is
located and including means for operating
said meter, and means associated with said
repeater for transmitting an impulse whose
duration ig indicative of the zone within
which the called station is located to oper-
ate the corresponding one or more of said
zone relays. o ; oo

11. In atelephone system, subscribers’ lines
divided into-a plurahty of zones, means in-
cluding a trunk and an.outgoing interoffice
repeater for extending a connection from a

calling line in one of said zones to a called

line in a different zone, a meter for said call-
ing line, control means associated with said
trunk including a timing switch for meas-
uring an initial unit period of conversation
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and for measuring additional unit periods -

of conversation, zone relays individual to
said trunk for varying the length of a unit
period of conversation according to the zone
within which the called station islocated and

“including means for operating said meter,

and means associated with said repeater for
transmitting an impulse whose duration is
indicative of the zone within which the called
station is located to operate the correspond-
ing one or more of said zone relays.

12. Inatelephone system, subscribers’lines
divided into a plurality of zones, means in-
trunk and an outgoing interoffice
repeater for extending a connection from a
calling line in one of said zones to a called
line in a different.zone, a meter for said call-
ing line, control means associated with said
trunk including a timing switch for measur-

ing an initial unit period of conversation and

for measuring additional unit periods of con-
- versation, zone relays individual to said trunk

for varying the number of meter operations
per cycle of said timing switch and for vary-
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ing the length of a unit period of conversa-
tion according to the zone within which the
called station is located and including means

for operating said meter; and means asgoci-

ated with said repeater for transmitting an

impulse whose duration is indicative of the

zone within which the called station is le-

“cated to operate the correapondmcr one or

more of said zone.relays.

18. In a telephone system, subscribers’
lines, an automatic switch; means in¢luding
a trunk for extending a_c%lllno line %o said
switch, a message register for said calling
line,” control “means for variably operating
said register in accordance with the destina-
tion and duration of a-call, means including
another-trunk for further extending the con-
nection from said calling line to a called line,
anll means associated with said other trunk
for transmitting a current 1mpulse to_said
control means, the duration of said impulse
being indicative-of the destination of the call.

14. In a telephone ‘system, subscribers’
lines; an automatic switch, means including
a trunk for extending a calling line to said
switch, o message register for said calling
line, control means individual to said trunk
for variably operating sald register, means
including another trunk for further extend-
ing the connection from said calling line to a
called 1 line; and means associated with -and
immediately effective upon seizure of said
other trunk for varying said control means
in accordance with the destination of the call.

15. In a telephone system, subscribers’:

lines, an automatic switch, means including a
trunk for extending a calling line to said
switch, a’message register for said calling
line, control means, individual to said trunk
for var1ab1y operating said register, a sec-
ond trunk for further extending the connec-

. tion from said calling line, and means indi-
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vidual to said second trunk and immediately
effective upon seizure of said second trunk for
setting said control means in accordance Wlth
the destination of the call.

16.°In a ‘telephone system, subscribers’
lines, an automatic switch; means including
a trunk for extending a calling line to said
switch, a message register for said calling
line, control means individual to said trunk
for Vamably operating” said register in ac-
cordance with the destination and duration
of a call, means including another trunk for
further extenchncr the connection from said
calling line to a called line, and means indi-
vidual to said other trunk for tr ansmitting
a current impulse to said control means, the
duration of said impulse be1n0' indicative of
the destination of the call:

17. In- a telephone system, subscrlbers’

lines, an.automatic switch, means for extend-
ing a calling line to said switch, a message
register for “said calling line, control means

for- vamably operatln(“ szud reg1ster in ‘ac-

‘ed with

)

cotdaics: with: the' desmnaﬁon and dubation

of the calll méans: including an' outgoirg’
trink:- for COmfplet*mg the' connection: to a
called line, and meails individual to' said:
trunk for tratsmitting: a- etrrent- i ;pulse o’

said: control meins, the diivtion o -gaid iy

70

pulse being: mchcatwe of t’he de stinetlon* ofz, :

the call.
18: In"a telephone systemv subscmbers

a

Lines; an*automatic' switehi; means including
~for extending af callimg line to said:
switch;: a* message’ 1*eglster for. saidk calhng:
“line,: eontrol mieans: for ‘variably operating:
said:register im accordancewith the destina-
“tion and duratioh:of a call, meamns’ ‘ineluding:

a m‘un

a1, outgomo repeater for eompletmg the eon-

nection to a:chlled line;:dnd means associated:

withisait repeister! for transmlttmO' a.current
1Tnpulse to said control means the duration
of said impulse cor respor ding to the destlna-
tion of thecall.

-19..In a telephone system, subscmbers
lines, an automatic switch, means including

a trunk for extending’a calhng line to said

switch, a message reglster for said calling

line, control means individual to said trunk"

for variably operating said register in ac-
cordance with the destination and duration

of a call, means including an outgoing re--

peater for completing the comnection 0" a

called line, and means associated with said-
-repeater for transmitting a current impulse -
-to said control means the duration of said

~ impulse corresponding. to the destmatmn of -
: 160

the call,
20.. In-a. telephone system subscubers

&

&

i

lmes, an automatic switch, means including

a trunk for extending a calling line to said

switch, .a message register for said calling -

line, control means individual to ‘said trunk

105 -

for variably operating said register in ac- -

cordance wfch the destination and duration -

of a'call, a second trunk for further extend-
ingthe connectmn from said calling line, and
means associated with said second trunk and

“immediately effective upon seizure of said

110

second trunk for setting said control means -

in' accordance with ' the destmatmn of the,
call. -
21, In -a telephone system subscrlbers
lines divided into a plurality -of zones, an

115

automatic switch, means 1nclud1n0' a trunk o

for connecting-a calhng line to said switch,

a meter for said calling line, control means

individual to said trunk for variably oper-

120

ating said meter in accordance with the des-- -

tination and duration of 2 call; an interoffice

trunk for further extending the connection
from said calling line to another of said -
lines in a- different zone, and means associat--
said interoﬂ‘lce trunk and effective
‘immediately upon seizure’ of said interoffice

125

trunk for varying said control means in ac- = -

cordance with the zone in Wthh sa1d called'

station is located

130,
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22, In. a telephone system, subscribers’
lines divided into-a plurality of zones, an
automatic switch, means including a trunk for
connecting a" calling line to said switch, a
meter. for said calling.-line, control means
for -variably operating said meter in accord-
ance with the destination and duration of a
call, means including an outgoing trunk re-
peater for further extending the connection
from said calling line to another of said lines
in a different zorie, and means associated with
said repeater for transmitting a current im- .

‘pulse to said control means, the duration of

said impulse being indicative of the zone in

. which said called station is located.

In witness whereof, I hereunto subscribe
my name this 16th- day of September, 1930.
. - RAY L. STOKELY.
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