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This invention relates to telephone ex 
change systems and more particularly to Sys 
tems arranged to serve message rate sub 
scribers. . . . 
The object of this invention is to provide 

a reliable arrangement for variably charging 
a calling subscriber depending 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 
ca. 

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 
possibility 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 

It is understood, 

On local or other minimum rate calls the register is operated once for an initial 

however, that various modifications and other . 
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 a trunk circuit T which 
is individual to and permanently associated with the line finder LF and selector S.; 

Fig. 2 shows a repeater R, an incoming se 
lector S a connector C and a called subscrib 
er's station B; - 

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.1 and 2 may 
be adapted for effecting the proper message 
charges in any particular area. 
Teinefiti switchi F.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 broken lines represent por 
tions of the line finder circuit which have 
been omitted because they are not involved 
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 13 correspond 
to one of the two sets of brushes shown in the 
Hovland patent. '', 
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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in the description of this invention. For a 
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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 os 
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 

O 

5 

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. 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 
scriber, the charging switch M closes the cir 
cuit for operating the calling i su Diseriber’s 
register one, two, three, four, or five times, as 
controlled by the zone relays, as a 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 

° 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 mayor 
may not be equal to the duration of the ini 
tial period of conversation. 
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 13 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 automaticallv selected an 
idle trunk 60 in that group. The conduc 
tors of the selected trunk 60 connect to the re 

60 
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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 interoffice 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 
to the line of the called station. As soon as 
the talking conductors of trunk T are ex 
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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, left 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 through the winding of slow-to-re 
lease relay 62. Relay 62 operates, thereby con 
lecting ground through its inner upper front 
contact, over conductor 63, through the upper 
back contact of relay 67, over the sleeve coin 
ductor of trunk 60, brush 53 of selector S1, to 
the winding of relay i5 and through the back 
contact of relay J8, to the left hand winding 
of relay 16. Relay 15 operates, but relay 16 
is is larginal and does not operate at this time. 
Relay 15 connects the ground at the back con 
tact of relay 43, over conductor 14, to the 

75 

sieeve Conductor of line finder LF to hold the 
cut-off relay 3 until the connection is re 
leased. The cut-off relay 3 was previously 
Operated in the usual manner when the 
brushes of line finder LF found the terminais 
of line 1. Relay 15 also connects ground, 
through its inner left hand front contact, to 
conductor 19. The selector S1 is held op- 08 . erated, by the ground on the incoming sleeve 
conductor of repeater R, in the usual manner. 
The aforementioned operation of relay 62 

of repeater R is also effective to close an 
obvious circuit through the lower winding 
of relay 64, and to close a loop across the 

103 

oitgoing conductors of trunk 77 so as to 
operate the line-relay (not shown) 
incoming selector to which these conductors 
are connected in the office of the called sta 
tion B. This loop 
Jing 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 

of the 

10 
may be traced from 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 
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rupter. 66 is arranged to connect its brush 
to ground once 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 associated. 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 

30 with trunks to an office in Zone 3 are equipped 
with an interrupter which holds relay 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 
one and six tenths seconds. Of course, if 
the call is to an office in Zone 1, a 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 minimum 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 operate a second time 

40 

G3. 

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 

3 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. When 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 over conduc 
tor 63. -- 

The aforementioned operations 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 booster 
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 18 is 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 
Ti so that relays 16 and 18 are both released 
as soon as interrupter 17 opens the holding 
circuit for relay, 16. While operated, relay 
18 also closes a circuit from ground at its left 
hand front contact, through the right hand 

?? 

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 circuitat its right-handback 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. 
When relay 18 releases, relay 22 is 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 5the booster-bat 
tery impulse is prolonged to cause a reopera 
tion of relays 16 and 18 for each additional 
four tenths of a second of the duration of the 
booster battery impulse. A second opera 
tion of relays 16 and 18 is effective to operate 
zone relay 23, a third operation is effective to 
operate zone relay 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 

I will charge the calling subscriber at the 

windings and its inner front contact, to 
90 

95 : 
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cording relays operated, the metering switch ill 

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. 25 

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 S2 and the connector C. The 30 
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10 
peated. 
pulse transmission but relay 64 is unaffected 

is 

4. 

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 circuits 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 during 
transmission of Outgoing impulses, relay 3 
being designed to remain operated until all 
of the impulses in each train have been re 

Relay 65 may release during im 
by the short circuiting of its upper winding. 
The alternate release and reoperation of relay 
61 causes the incoming impulses to be repeat 
ed over trunk 77 to opreate the selector S2 
and connector C. The resistance 74 connected 
across the back contacts of relay 73 prevents 
the transmission of a false pulse when relay 
73 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 repeater is seized even though 
the first impulses are received before relay. 
67 operates. - 
When connection with the line 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 Irelay 65 as well as the upper 
winding of relay 64 are included in the loop 

Li. 

across the outgoing conductors of trunk 7, 
thereby improving the transmission of talk 
ing current through condensers 76 during 
conversation. . . . 

The operation of supervisory relay-30 initi 
ates the operation of the metering switch M 
by connecting the right-hand winding of re 
lay 31 through the inner right-handback 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 
rupter 32 is connected to ground for two Sec 
onds out of every 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 

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

1859,941 

in series and the remainder of its contacts 
are thus operated. The complete operation 
of relay 31 transfers the connection from 
interrupter 32, to the left-hand back contact 
and winding of relay 33, so that relay 33 
operates as soon as the brush of interrupter 
32 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 31 was operated un 
til relay 33 operated, this period being inno 
case less than two seconds. False initiation 
of the charging operation is thus prevented 
if supervisory relay 30 is momentarily oper 
ated due to trunk or line busy signal. Relay 
33 connects the winding of relay 34 through 
the inner right-hand front contact of relay 
33, front contact of relay 30, outer right-hand 
front, contacts of relays 33 and 15, outer left 

75 
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hand front contact of relay 33, terminal 1 and - 
brush of bank 39, inner right-hand front con 
tact of relay 15, and through 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 operating the step 
ping magnet 35 of the metering switch M. 
When interrupter 17 opens the ground con 
nection (.2 second after its closure) relay 34 
releases. The release of magnet 35 then ad 
vances the brushes of banks 36, 37,38 and 39 
to position 2. Relay 34 reoperates, as soon 
as interrupter 17 again closes the connection 
to ground, in a circuit from battery through 
its winding, back contact of magnet 35, ter 
minal 2 and brush of bank 39, right inner 
front contact of relay 15, throughbrush 38 
to interrupter 17. Relay 34 closes the circuit 
for operating magnet 35 and magnet 35 opens 
the circuit, for relay 34. The release of relay 
34 opens the circuit for magnet 35 and the 
release of magnet 35 advances the brushes 
of switch M to position 3 without Waiting for 
interrupter 17 to open the ground connection. 
Relay 34 immediately reoperates 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 35 advances 
the brushes of switch M to position 4; the 
circuit for operating relay 34 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 re 
lays 33 and 15. terminal 3 and brush of bank 
39, right inner front contact of relay 15, and 
through the brush and terminal 3 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 
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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 

10 

·?5 

20 

25 

erations for the initial revolution. 

the called station is located. As hereinbe 
fore mentioned relay 44 operates at the end 
of the first revolution and since the left ar 
nature and back contact of relay 44 are 
strapped together, the number of meter op 
erations for each additional revolution 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 
Fig. 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 

30 

cording to plan 3, conductors 26, 27, 28 and 
35 

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 is located. 

If the trunk T is arranged for charging ac 
29 are connected to the terminals of bank 3 
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 

40 
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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 
26, to terminals 17 to 20 inclusive of bank 
37. Stepping relay 34 and magnet 35 are 
thereby operated to advance switch M. past 
these terminals without waiting for the 
ground closures at interrupter 47; therefore, 
an additional charge is made for every 3 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) is connected to terminals 17 to 
20 inclusive 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 

65 

of relay 23, over conductor 27 to terminals 
15 and 16 of bank 37 so that switch M is ad 
vanced without delay from terminal 15 to 
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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 
inclusive 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 13 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 

70 

29 are connected as shown in Fig. 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 
in an obvious manner. Thus the initial unit 
period of conversation is 5 minutes on all 
calls, Successive unit periods being 21A, min 

controlled by Zone relays 22, 23, 24 and 25 

95 

00 

utes for calls to zones 2 and 3 and 1A 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 105 
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 110 
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 is locat 
edin Zone 3 or 5; the connections from ground 
on conductor 46, for operating stepping relay 
34 are controlled by relavs 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 
for calls to Zones 1, 2,4 minutes for calls to 
Zones 2 and 4, and 1% 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 

115 

20 

charge. On calls to Zones 4 and 5 consists of . 
two operations of register 4. 

f 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 period 

20 

the loop across the outgoing conductors of 

"through the back contact of magnet 35, outer 

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 13 to 

is 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 each 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 
trunk 77 so as to release relays 64 and 65 of 
repeater R and the line relay (not shown) 
of the connector C. The connector C is re 
stored to normal in the usual manner. When 
the connector Cremoves ground from the in 
coming sleeve conductor, selector S2 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 
so 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 31, 33,44 and any of the Zone relays 
22, 23, 24 and 25 which were operated. The 
release of relay 15 also disconnects the ground 
on conductor 14 from the sleeve brush 13 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 Min any of positions 2, 4, 6, 8 or 
10 the circuit for operating relay 34 may be 
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, 

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 34 causes the 
operation of magnet 35. The operation of 
magnet 35 opens the operating circuit for 
relay 34 so that relay 34 and magnet 35 are 
thus alternately operated and released to ad 
vance the brushes of switch M until they 
reach position 22. In position 22, relay 44 
reoperates and the circuit for operating relay 
34 is traced from conductor 48, through the 
brish and terminal of bank 37, right inner 
front contact of relay 44, terminal 22 and 
brush of bank 39, to ground at the inner right 
handback contact of relay 15. The switch 
relay 44 again releases as soon as the brush 
of bank 39 leaves terminal 22. The entire 
trunk circuit T is now normal, ready for serv 
ice on another call. . . . . . . . . . . . . . . . . 
What is claimed is: . . . . 
1. 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 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, 

Mis thus returned to its normal position, and 
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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. ... ". . . . . 

2. In a telephone system, 
100 

subscribers’ lines, 
an automatic switch, means for extending a 
calling line to said Switch, a message register 
for said calling line, control means for vari 
ably operating said register in accordance. 
with the destination 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. - 
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3. 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 variably 
operating said register, means including an 

115 

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 
nation of the call. i. . . . . . . . . . . 

4. In a telephone system, subscribers’ lines, 
an automatic switch, means including a trunk 

120 

with the desti 
125 

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 re-80 
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peater for completing a connection to a 
called line, and means associated with said 

15 

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 a 
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 associated 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 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 
meter for said calling line, control means for 
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. 

divided into a plurality of zones, an auto 
matic switch, means including a trunk for 

7. In a telephone system, subscribei's lines 

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 for 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 auto 
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 auto 
matic switch, means including a trunk for 

1,859,941 

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 
lines in a different Zone, and means associ 
ated with said repeater for transmitting a 
current impulse to said control 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 connection from a 
calling line in one of said Zones to a called 

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 is indicative of the zone within 
which the called station is located to oper 
ate the corresponding one or more of said 
zone relays. 

11. 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 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 
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 is located 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. 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 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 associ 
ated with said repeater for transmitting an 
impulse whose duration is indicative of the 
Zone within which the called station is lo 
cated to operate the corresponding one or 
more of said zone, relays. 

13. 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 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, 
and means associated with said other trunk 
for transmitting a current impulse 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, a message register for said calling 
line, control means individual to said trunk 
for variably operating said register, means 
including another trunk for further extend 
ing the connection from said calling line to a 
called 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 variably operating said register, a sec 
ond trunk for further extending the connec 

ition 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 with 
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 variably operating said register in ac 
cordance with the destination and duration 
of a call, means including another trunk for 
further extending the connection from said 
calling line to a called line, and means indi 
vidual to said other trunk for transmitting 
a current impulse to said control means, the 
duration of said impulse being indicative of 
the destination of the call. - 

17. In a telephone system, subscribers’ 
lines, an automatic switch, means for extend 
ing a calling line to said Switch, a message 
register for said calling line, control means 
for variably operating said register in ac 

9 
cordance with the destination and duration 
of thei cäli m? is including an outgoing 
trunki fór completing the gonnection to a 
called line, and means individual to said 
trunk for transmitting a current impulse to 
said controlº means, thé d'uration of Said:inal 

fo 

pulse being indicative of the destination of 
the call. . * ? 

18. In a telephone system; subscribers 
lines, an autoiinatic switch, means including: 
a truik foi extending a calling line to said: 
switch; a message' register for said calling. 
lire, controlineans for variably operating: 
said register in accordance with the destina. 
tion and duration of a call, means including. 
al outgoingrepeaterfor completing the con 
nection to 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 destina 
tion of the call. . . . . . . . . . . . . . . . . 

19. 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 variably operating said register in ac 
cordance with the destination and duration 
of a call, means including an outgoing re 
peater for completing the connection to 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 destination of 
the call. . - 

80 
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20. 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 10? for variably operating said register in ac- - - 
cordance with the destination and duration 
of a call, a Second trunk for further extend 
ing the connection from said calling line, and 
means associated with said second trunk and 
immediately effective upon seizure of said 
second trunk for setting said control means. 

the destination of the 

110 

ls 

automatic switch, means including a trunk . . . 
for connecting a calling 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 a call, an interoffice 

lines in a different Zone, and means associat 

trunk for further extending the connection 
from Said calling line to another of said 125 
ed with said interoffice trunk and effective . 
immediately upon seizure of said interoffice 
trunk for varying said control means inac. 
cordance with the zone in which said 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 

0 from said calling line to another of said lines 
in a different Zone, and means associated with 

15 

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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