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This invention relates to telephone systems 
and more particularly to measured service tele 
phone Systems. 
The object of the invention is to improve the 

control of Service meters operating in accord 
ance With the class of service to which a sub 
Scriber is entitled, and in accordance With the 
ZOne Within which a called station is located. 

It has been found desirable particularly in 
multi-office and Suburban telephone systems to 
provide two or more classes of service. For in 
stance, the subscribers' stations may be classi 
fied as residence stations and business stations, 
and the area may be divided into a first zone 
and a Second ZOne. With Such a classification, 
the residence rate subscribers will be given un 
limited flat-rate service for calls to stations. With 
in the Same ZOne as the calling station, and 
Will be charged one meter operation for each 
call to stations in the other zone; the business 
rate Subscribers Will be charged one meter op 
eration for each call to stations Within the same. 
Zone as the calling station and Will also be 
charged one meter operation for each call to the 
other zone. Were there four zones, the residence 
rate subscribers might be given unlimited flat 
rate service within the same Zone as the call 
ing station, and be charged One, two or three 
meter operations for calls to stations in the other 
three zones; the business rate Subscribers might 
be charged one meter operation for calls Within 
the same zone as the calling station and One, 
two or three meter operations for calls to sta 
tions in the other three Zones. These particu 
lar rate structures are merely illustrative of 
those which may obtain in telephone Systems to 
which this invention is applicable. - 

According to this invention the Subscribers' 
lines in one zone of a multi-zone telephone Sys 
tem are divided into two classes, an individual 
service meter is provided for each of these lines, 
and means are provided for causing the Opera 
tion of the meters of lines of one class Only On 
calls within the one Zone and for causing the 
operation of the meters of both classes of lines 
on calls to lines in another Zone. 
One feature of the invention is the provision 

of two potential sources for operating the in 
dividual service meters of two classes of Sub 
scribers’ lines, each of the meters of lines of 
one class being operatively responsive to its Con 
nection to one of said potential Sources, and each 
of the meters of lines of the other class being 
operatively responsive to its connection to the 
other of said potential Sources. 

(C. 179-9) 
Another feature of the invention is the pro 

Vision of two potential Sources for operating the 
individual service meters of subscribers' lines of 
two classes, each of the meters of lines of One 
class being operatively responsive to its connec 
tion to one of said potential sources and each 
of the meters of lines of the other class being 
operatively responsive to its connection to either 
of Said potential sources. 
A further feature of the invention is the pro- 10 

vision of resistances, one in series with each of 
the meters of the Subscribers' lines of one class, 
whereby the meters of lines of said one class 
are rendered operatively responsive only to a cer 
tain minimum meter operating potential and the 15 
meters of the lines of the other class are Opera 
tively responsive to a substantially lower meter 
operating potential. 
A further feature of the invention is the pro 

vision of one meter operating potential Source 
for use on calls between lines in one Zone and 
another meter operating potential Source for use 
on calls from lines in the one Zone to lines in 
another zone. 
Another feature of the invention is the pro 

vision of one meter Operating potential Source 
for use on calls between lines in one Zone and 
another meter operating potential Source for use 
on calls between lines in said one ZOne and for 
use on calls from lines in Said. One ZOne to lines 
in another ZOne. 
A further feature of the invention is a trunk 

circuit for controlling the operation of a calling 
subscriber's meter in accordance with the Zone 
within which the called line is located with re 
spect to the calling line, the outgoing sleeve COn 
ductor of the trunk being connected to the Wind 
ing of a holding relay and also to the wind 
ing of a zone-signal receiving relay, in series with 
a unidirectional conductor, the unidirectional 
conductor being poled to prevent the operation 
of the zone relay in series with the holding relay. 
This arrangement enables the operation of the 
holding relay by the connection of ground poten 
tial to the sleeve conductor and the operation 
of the zone relay by the connection of booster 
battery potential in place of the ground potential 
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without causing the release of the holding relay. 
A telephone System arranged in accordance 

With this invention is shown schematically in the 
drawing which forms a part of this Specification, 
The invention is not, however, limited in its ap 
plication to the particular System illustrated. 

Referring to the drawing, CSF, CS2, AS and 
AS2 represent subscribers' stations in a multi 55 
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office telephone system, LC and LC2 represent 
line apparatus individual to each of the stations 
CS and CS2, L.F represents a line-finder Switch, 
CT represents a charging trunk through which 

5 the line-finder LF is permanently connected to a 
first selector SWitch S, S2 represents an inter 
mediate Selector Switch, and Cf and C3 represent 
connector switches. All of the switches LF, Sl, 
S2, C and C3 are in the same office. R. repre 

lO sents an outgoing trunk repeater associated with 
the interOffice trunk T. Which is connected to an 
incoming Selector S3 in another office. C2 repre 
sents a connector switch, the switches S3 and C2 
being in the same or different Offices. 

15 The System represented in the drawing is divid 
ed into four Zones. Stations CSS, CS2 and AS 
are in Zone 1 and station AS2 is in zone 4. The 
ZOne in Which stations CS and CS2 are located 
may consist of only the one office in which these 

20 stations are located or may consist of this office 
and adjacent offices. Station CSi is a residence 
rate station given flat-rate (non-metered) Serv 
ice within Zone 1 and message-rate (metered) 
Service beyond ZOne 1. Station CS2 is a business 

25 rate station given message-rate (metered) serv 
ice On all calls. The Inumber of meter Operations 
for calls originating at stations CSA and CS2 are 
as follows: 

30 To 

Calls from station 
Zone 1 Zone 2 Zone 3 Zone 4 

CS1--------------------- O 2 3 
35 5SI 2 3. 

It is, of course, apparent that this system might 
be considered to be a 3-2One System in Which a 
residence-rate Subscriber is given fiat-rate Service 
for calls within a portion of the ZOne Within which 
it is located and metered service for all other 
calls and in which a business-rate subscriber in 
the same office is given metered service for all 
calls. 
The subscribers' stations are all of the type 

usually employed in automatic telephone sys 
tems, stations CS and CS2 including the im 
pulse dials 2 and 9 respectively for use in calling 
other stations. The line apparatus L.C, individ 
ual to station CS, comprises the line relay, cut 
off relay 6 and service meter 3. The line appara 
tus LC2, individual to station CS2, comprises the 
line relay 3, cut-off relay f2 and service meter 
f0. The winding of meter 3 of station CS is 
connected through a resistance is and unidirec 
tional conductor 5 to the Winding of cut-off relay 
6; but the winding of meter 0 of station CS2 
is connected directly through unidirectional con 
ductor to the Winding of cut-off relay 2. The 
unidirectional conductors 5 and are each poled 
to prevent current through the cut-off relay and 
associated meter in Series So that each of these 
meters can be Operated Only by the connection 

65 of a booster-battery potential to the sleeve con 
ductor 65 or 6. The resistance 4 makes neces 
Sary the connection of a higher positive potential 
to sleeve conductor 65 to Operate meter 3 of resi 
dence-rate station CS than that which is suffi 

to cient to operate meter ?o of business-rate sta 
tion CS2 when connected to the sleeve conductor 
6. The line conductors 63, 64 and 65 of LCA and 
the line conductors 59, 60 and 6 of LC2 connect 
to different sets of terminals in the bank of the 

is line-finder switch LF and to different sets of ter 
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minals in the bank of the connector switch C3. 
The line apparatus for stations ASA and AS2 is 
not shown. 
The line-finder Switch LF, first selector Switch 

Sf, intermediate selector switch S2, incoming 5 
Selector Switch S3 and connector Switches CA, 
C2 and C3 are all of the well-known Strowger 
two-motion step-by-step type. For a complete 
description of the construction and operation of 
a Strowger type SWitch and its operation when 10 
used as a Selector or connector, reference may 
be had to pages 53 to 65 inclusive, of the Second 
edition of Automatic Telephony by Smith and 
Campbell published in 1921. For a description of 
the operation of a Strowger type switch when 5 
used as a line-finder reference may be had to 
Patent 1,799,654 granted to R. L. Stokely, April 
7, 1931. Each of the line-finder, selector and con 
nector SWitches is represented by a set of brushes 
and One or tWO Sets of terminals. The broken 20 
lines leading to the brushes of each of these 
SWitches indicates, in each case, that the magnets 
and other associated apparatus have been omit 
ted. 
The charging trunk. CT comprises the talking 25 

Conductors 45 and 46, the incoming sleeve con 
ductor 67, the outgoing sleeve conductor 66, a 
polarized Supervisory relay 4, a holding relay 33, 
a sleeve control relay 5, sources of meter oper 
ating potential 76 and 77 and a controlling relay 39 
f6, a relay 3 for receiving zone indicating sig 
nals, Zone register and metering control relays 
24 to 29, inclusive, and the charge delay relays 
2f and 22. The interrupters 7, 8 and 23 are 
used in controlling the operation of relays 5, 35 
2 and 22. A complete description of the opera 
tion of the charging trunk CT will be included in 
the following description of the completion of 
calls originating at stations CS and CS2. 
The outgoing repeater R is a modification of 40 

the impulse repeater shown in Fig. 67 and de 
Scribed on pages 70 to 72 of the second edition of 
Automatic Telephony by Smith and Campbell 
and is used to repeat dial impulses over the asso 
ciated outgoing trunk T. to control the operation 45 
of the incoming selector S3 and the succeeding 
SWitches used in completing a desired connec 
tion in Well-known manner. The modification 
consists of the addition of contact 34 to the re 
versing relay 53, the addition of three pairs of 50 
Zone relays 35 and 36, 37 and 38, and 39 and 40, 
and the addition of booster-battery 58 and zone 
signaling relay 32. The added apparatus is oper 
ative in response to the answer of the called sub 
Scriber on a call completed over trunk T, to 55 
close a ZOne signaling circuit three times in suc 
cession to indicate to the charging trunk, with 
which the repeater is connected, that the trunk 
T is One extending into zone 4. A repeater asso 
ciated with an outgoing trunk extending into 60 
Zone 3 is modified in like manner except that 
there are only two pairs of Zone relays; a re 
peater associated with an outgoing trunk extend 
ing into Zone 2 is modified in like manner except 
that there is only one pair of zone relays; and 65 
a repeater aSSociated with an outgoing trunk ex 
tending to Some other office in zone 1 has no 
added apparatus and is identical with that shown 
in Fig. 67 of the aforementioned second edition 
of Autorinatic Telephony. The operation of the 70 
added apparatus is described in detail in the foll 
lowing description of the completion of calls 
Originating at Stations CS and CS2. 
ASSume that the Subscriber at station CS de 

sires a connection with station AS2 which, as 75 
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hereinbefore stated is located in Zone 4. Upon 
removing the receiver from the SWitch-hook, a 
circuit is closed from battery through the right 
hand winding of relay 7, inner left-hand contacts 
of cut-off relay 6, over conductor 64, subscriber's 
set , dial. 2, over conductor 63, outer left-hand 
contacts of relay 5, to ground through the left 
hand Winding of relay 7. Relay 7 operates and 
connects the Winding of Cut-Off relay 6 over 
conductor 65 to mark the Sleeve terminal of the 
calling line in the banks of the line-finder 
Switches to which the line is connected. Relay 
also closes. With its left-hand contacts a circuit, 
not shown, that causes line-finder LF to hunt for, 
and establish connection through brushes 4., 62 
and 43 with the terminals to which the conduc 

-tors 63, 64 and 65 are connected. The line 
finder LF Connects ground, not shown, through 
brush 43 to conductor 65 thereby causing the 
operation of cut-off relay 6. Relay 6 locks 
through its right-hand contacts Over conductor 
65 and opens the circuit through the Windings 
of relay T. Relay 7 is made slow in releasing SO 
that the locking circuit for relay 6 Will be closed 
before its operating circuit is opened by the re 
lease of relay T. 
Upon extension of the calling line through the 

brushes of line-finder LF Over conductors 45 and 
46 of charging trunk CT to the first selector S, 
holding ground potential is connected to sleeve 
conductor 66 and dial tone is transmitted to the 
Calling station all in Well-known manner. Al 
though a circuit is normally closed from battery 
through the Winding of relay 33, -unidirectional 
conductor 44, and winding of relay 3 to ground, 
conductor 44 is so poled as to prevent the opera 
tion of either of these relays in this circuit. Upon 
the connection of holding ground potential to 
conductor 66, conductor 44 and the Winding of 
relay 3 are short-circuited and relay 3 alone 
is operated. The operation of relay 30 connects 
ground through its front contact over conductor 
3 and through the back contact of relay 5, to 
the incoming sleeve Conductor 4 to hold the 
line-finder LF and the cut-off relay 6 in usual 
ale. 
Upon hearing the dial tone, the calling sub 

Scriber dials the number of the called Station 
AS2. The selector S is selectively operated in 
response to the impulses created by the dialing of 
the first digit to extend the connection from the 
calling line to an outgoing trunk repeater R asso 
ciated with an interoffice trunk over which the 
desired connection may be completed. Upon ex 
tension of the calling line to the repeater R, the 
line relay 5i is operated, the operating circuit 
being traced from battery through the upper 
winding of relay 5, lower back contact of re 
versing relay 53, through brush 49 of selector S, 
lower winding of supervisory relay 4 and Con 
ductor (3 of trunk CT, brush 42 of line-finder 
LF, line conductor 64, station CS, line conduc 
tor 63, brush. A of line-finder LF, conductor 45 
and the upper winding of supervisory relay 4 
of trunk CT, brush 48 of selector S, inner upper 
back contact of relay 53 and through the lower 
Winding of relay 5 to ground. The current in 
this circuit is not effective to operate the polar 
ized supervisory relay 4 of charging trunk CT. 
In operating, relay 5i closes a circuit for operat 
ing relay 52 and relay 52 connects ground over 
conductor 70 and through the back contact of 
relay 32 to the sleeve conductor 33 to hold the 
first selector Switch S in usual mannel and to 
hold relay 30 operated. 

3 
The line relay 5 of repeater R, responds to the 

impulses created by the dialing of the Second 
and succeeding digits of the called number to 
repeat each train of impulses over trunk T, the 
first repeated train of impulses being effective 
to control the selective operation of the incom 
ing selector Switch S3 and the last two repeated 
trains of impulses being effective to control the 
selective Operation of the connector Switch C2 to 
establish connection with the line leading to the 
called station AS2. The called line is tested and 
if idle, ringing current is transmitted to operate 
the ringer at Station AS2 all in Well-known man 
le. 
The removal of the receiver at Station AS2 to 

anSWeir the call causes the Operation of the Super 
visory relay 53 of repeater R, in usual manner 
thereby reversing the current through the wind 
ings of Supervisory relay 4 of charging trunk 
Ci to cause the operation of this polarized relay. 
The operation of relay 53 also closes a circuit 
from ground through the operated contact of re 
lay 52, over conductor 70 through contacts 36 
of relay 53, back contact and winding of relay 
36, over conductor 6 and through the outer left 
hand contacts of relay 39 to battery. Relay 38 
is operated and it locks over conductor if, 
through the Outer right-hand contacts of relay 
38 to ground over conductor G. Relay 36, in 
Operating, closes a circuit, for operating relay 32, 
from battery through the inner left-hand coin 
tacts of relay 39, over conductor 68, through the 
left-hand contacts of relay 35, left-hand contacts 
of relay 36, and through the winding of relay 32 
to ground. Relay 32, in operating, closes a cir 
cuit from the positive pole of grounded booster 
battery 58, through resistance lamp 57, right 
hand operated contacts of relay 32, conductor 
33, brush 50 of selector switch St, to conductor 
66 of trunk CT, thence through the Winding of 
relay 30 to battery and from conductor 63 
through unidirectional conductor 44 and the 
Winding of relay 31 to ground. The current 
through the Winding of relay 30 is thereby in 
Creased to hold this relay operated, Conductor 
65 is so poled that there is also a current through 
the Winding of relay 3 to cause the operation of 
this relay. When relay 38 operated, it also closed 
a circuit, for operating relay 35, from ground 
Over conductor 70, through the Outer right-hand 
contacts of relay 39, over conductor 7, through 
the Outer right-hand contacts of relay 36, right 
hand back contact and winding of relay 35, over 
conductor 6, and through the left-hand outer 
contacts of relay 39 to battery. Relay 35, in 
Operating, opens at its left-hand contacts the 
operating circuit for relay 32. Relay 32 accord 
ingly releases, disconnecting booster-battery 58 
from conductor 33 to cause the release of relay 3 
and reconnecting ground to this conductor to 
hold relay 39. Relay 35 also locks, through its 
inner right-hand contacts, over conductor and 
through the outer right-hand back contact of 
relay 39 to ground over conductor a ). Relay 35, 
in operating, also closes a circuit, for operating 
relay 38, from battery through the Outer left 
hand contacts of relay 39, over conductor 67, 
through the winding and back contact of relay 38, 
through the Outer right-hand contacts of relays 
35 and 36, over conductor 7, through the outer 
right-hand back contact of relay 39, and over 
conductor to ground. Relay 38, in operating, 
locks through its inner right-hand front con 
tact and closes a circuit for again operating re 
lay 32; this circuit includes the inner left-hand 
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4. 
contacts of relay 39, conductor 68, the left-hand 
contacts of relay 3, and the left-hand contacts 
of relay 38. Relay 32, in operating, reconnects 
booster-battery 58 to sleeve conductor 33 to 
cause the reoperation of relay 3 of trunk CT. 
Relay 38, in operating, also closes a circuit for 
operating relay 37; this circuit includes the outer 
left-hand contacts of relay 39, conductor 67, the 
winding and right-hand back contact of relay 37, 
the outer right-hand contacts of relays 38, 35 
and 36, conductor 1, and the Outer right-hand 
contacts of relay 39. Relay 3, in operating, 
locks through its inner right-hand front contact 
and opens at its left-hand contacts the operating 
circuit for relay 32. The release of relay 32 
causes the release of relay 3. Relay 3 in oper 
atting, also closes a circuit for operating relay 48; 
this circuit includes conductor 6, the Winding 
and back contact of relay 43, outer right-hand 
contacts of relays 3, 38, 35 and 36, conductor if, 
outer right-hand contacts of relay 39 and Con 
ductor : G. Relay fi, in operating, locks through 
its inner right-hand contacts over conductors if 
and 70 and closes a circuit for again operating 
relay 32; this circuit includes conductor 68 and 
the left-hand contacts of relay A3. Relay 32, in 
operating, reconnects booster-battery 58 to sleeve 
conductor 33 to cause the reoperation of relay 3. 
Relay 40 also closes a circuit for operating relay 
39; this circuit is traced from battery through the 
winding and inner right-hand back contact of re 
lay 39, outer right-hand contacts of relays 49, 37, 
38, 35 and 36, over conductor , and through 
the outer right-hand contacts of Irelay 39 to 
ground over conductor (). Relay 39 operates 
and locks through its front contact to ground 
over conductor ). The locking contacts of re 
lay 39 close before the operating circuit is opened. 
The operation of relay 39 causes the release of 
relays 32, 35, 35, 3, 33 and 3. The release of re 
ay 32 disconnects the booster-battery from con 
ductor 33 to cause the release of relay 34 and 
reconnects ground potential to this conductor to 
hold relay 38. Each of relays 35 to 40, inclusive, 
is slow in operating to insure that each operation 
and release of relay 32 Will effect, a corresponding 
operation and release of relay 3 of trunk CT. 
The aforementioned three successive opera 

tions of relay 3 of charging trunk CT, effected 
under the control of the zone relays of repeater 
R, indicates to trunk CT that the callied sub 
scriber's Station is located in Zone 4. The first 
of these three operations of relay 3 closes cir 
cuits for operating relays 6 and 25. Relay 6 
locks through its right-hand front contact to 
ground through the contacts of relay 33. When 
relay 3f releases after its first operation, relay 
25 is held operated and relay 24 is operated by 
the current in a circuit from battery through the 
winding and contacts of relay 25, Winding of re 
lay 24, and through the contacts of relay 38 to 
ground. The second operation of relay 3i closes 
a circuit for operating relay 2; this circuit may 
be traced from battery through the winding of 
relay 22, outer right-hand back contact of relay 
26, outer right-hand front contact of relay 26 
and right-hand front cont&ct of relay 3i to 
ground. When relay 3 releases a second time, 
relay 2 is held operated and relay 2S is operated 
by the current in a circuit traced from battery 
through the winding and contacts of relay 27, 
and through the winding of relay 26 to ground at 
relay 3. When relay 3 operates for the third 
time, relay 29 is operated by the current in a cir 
cuit traced from battery through the Winding of 

2,025,880 
relay 29, right-hand back contact of relay 28, 
outer right-hand front contacts of relays 26 and 
24 to ground at relay 3. When relay 3 releases 
a third time, relay 29 is held operated and relay 
28 is operated by the current in a circuit traced 5 
from battery through the Winding and contacts 
of relay 29 and through the Winding of relay 28 
to ground at relay 30. 
The aforementioned operation of the polarized 

Supervisory relay f4, resulting from the answer 10 
Of the called. Subscriber, is effective to initiate 
the operation of the charge-delay relays 2 and 
22 under the control of interrupters 7 and 8 
and the operation of relay 5 under the control 
of interrupter 23. The contacts of interrupter 23 15 
are closed once every second for .5 second, and 
the contacts of interrupters 7 and f8 are each . 
closed for .25 second once every two seconds. 
Each closure of the contacts of interrupter 8 
begins at the same time as every second closure 20 
of the contacts of interrupter 23; and each clo 
Sure of the contacts of interrupter 7 begins at 
the end of each closure through the contacts of 
interrupter 8. As soon after the operation of 
relay 4 as the contacts of interrupter 7 are 25 
closed, the pick-up relay 2A is operated by cur 
rent in a circuit from battery through the con 
tacts of pick-up interrupter 7, right-hand wind 
ing of relay 2, outer right-hand back contact of 
relay 22, contacts of relay 4, to ground at relay 30 
30. Relay 2 locks under control of relay 4, 
the locking circuit being traced from battery 
through the left Winding and inner left front 
contact of relay 2 f, left back contact of relay 22 
and through the contacts of relay 4 to ground 35 
at relay 30. If relays 4 and 2 remain operated 
until the contacts of interrupter 8 are next 
closed (an interval of from 1.5 to 2 seconds) re 
lay 22 is operated by the current in a circuit from 
battery through its Winding and inner right back 40 
contact, right front contact of relay 2 and 
through the contacts of interrupter 8 to ground. 
Relay 22 locks through its right front contact 
under the sole control of relay 30. It is appar 
ent, therefore, that a temporary operation of 45 
relay 4, Such as might occur due to a busy signal, 
is ineffective to cause the operation of relay 22. 
In operating, relay 22 opens the aforementioned 
circuit for holding relay 2 and closes another 
circuit for holding relay 2 another .5 second, 50 
that is, until the contacts of interrupter 23 are 
opened; this circuit is traced from battery, 
through the Winding and inner left front contact 
of relay 2, inner left front contact of Irelay 22, 
and through the contacts of interrupter 23. Re- 55 
lay 22 also disconnects the right winding of re 
lay 2 from the pick-up interrupter 7 to pre 
went the reoperation of relay 2 after it releases. 
Relay 22 also closes a circuit from ground through 
the contacts of interrupter 23, outer left front 60 
contact of relay 22, left front contacts of relays 
28, 26 and 28 in parallel, and through the Wind 
ing of relay 5 to battery. In operating, relay 
is disconnects the incoming sleeve conductor 47 
from ground potential at relay 30 and connects 65 
this conductor through the left front contact of 
relay 6 and resistance lamp 9 to the positive 
pole of a booster battery comprising the bat 
teries 77 and 76 in Series. The connection of this 
positive potential over conductor 47 throughbrush 70 
43 of line-finder IF to conductor 65 is effective 
to hold the cut-off relay 6 operated and to cause 
the operation of the meter 3, the unidirectional 
conductor 5 being poled So that there is a cur 
rent through the winding of meter 3 when a pos- 75 
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itive potential is connected to conductor 65. In 
operating, relay 5 also connects battery through 
its inner left front contact and the inner right 
front contact of relay 24 to the windings of re 
lays 24 and 25 so as to short-circuit the Winding 
and thereby cause the release of relay 25, AS 
soon thereafter as the contacts of interrupter 23 
are opened, relays 2 and 5 release. The release 
of relay 3 causes the release of relay 24 and the 
release of meter 3, the sleeve conductor 4 being 
again connected to ground potential in place of 
booster battery potential. 
The next succeeding closure and opening of 

the contacts of interrupter 23 cause a second op 
eration and release of relay 5, the operating cir 
cuit, including the left front contacts of relays 26 
and 28 in parallel. The second operation and re 
lease of relay 5 cause a second operation and 
release of meter 3. The second operation of re 
lay 5 also connects battery through the inner 
left front contact of relay f, the inner right back 
contact of relay 24 and the inner right front COn 
tact of relay 26 to the windings of relays 26 and 
27 so as to short-circuit the winding and cause 
the release of relay 27. When relay 5 releases, 
relay 26 is also released. The next succeeding 
closure and opening of the contacts of interrupter 
23 cause a third operation and release of relay 
5, the operating circuit including the left front 
contact of relay 28. The third operation and 
release of relay 5 cause a third operation and re 
lease of meter 3. The third operation of relay 
5 also connects battery through the inner left 

front contact of relay 5, the inner right back 
contacts of relays 24 and 26 and the inner right 
front contact of relay 28 to the windings of re 
lays 28 and 29 so as to short-circuit the Winding 
and cause the release of relay 29. When relay 
5 releases, relay 28 is also released and relay 
5 cannot thereafter be reoperated, all of relays 

24, 26 and 28 having been released. 
The meter 3 of station CS in Zone 1, having 

been operated three times for the completed call 
to station AS2 in zone 4, no further action occurs 
until the connection is released. The Opening of 
the line circuit by placing the receiver on the 
receiver hook at station AS causes the release 
of line relay 5 of repeater R and the release of 
relay 4 of trunk CT. The release of relay 5 
causes the release of relay 52; and the release of 
relay 52 disconnects ground potential from sleeve 
conductor 33, thereby causing the release of the 
holding relay (not shown) of selector S and 
the release of relay 39 of trunk CT. The Selec 
tors S and S3 and connector C2 are returned 
to normal in usual manner. The release of re 
lay 30 disconnects ground potential from con 
ductors 3 and 47, thereby releasing the cut-off 
relay 6 and holding relay (not shown) of line 
finder LF, the line-finder switch being thereupon 
restored to normal in usual manner. The re 
lease of relay 30 also causes the release of relays 
6 and 22. All of the apparatus involved in the 
described connection is ready for use in another 
connection. - 

On a call from station CS to a station in 
Zone 3, the repeater involved in the connection 
has only two sets of Zone relays and only tWO 
operations of relay 3 f of charging trunk CT 
results from the operation of the reversing relay 
in response to the answer of the called subscriber. 
In this case, relays 24 and 25 and relays 26 and 
2 of trunk CT are operated but relays 28 and 
29 are not operated. With only two sets of the 
metering control relays of trunk CT operated, 

S 
relay 5 is operated twice only and the meter 3 
is, therefore, only operated two times as a charge 
for the Call. 
On a call from station CS to a station in 

Zone 2, the repeater involved in the connection 
has only one set of zone relays and only one op 
eration of relay 3 of charging trunk .CT results 
from the operation of the reversing relay in re 
Sp0Ilse to the anSWer of the Caled SubScriber. 
In this case relays 24 and 25 of trunk CT are 
operated but relays 26 and 2 and relays 28 and 
2S are not operated. With only one set of the 
metering control relays of trunk CT operated, 
relay 5 is operated once only and the meter 3 
is, therefore only opeiated. Once as a charge for 
the call. 
On a call from Station CS to another station. 

in ZOne 1, no repeater is included in the con 
nection if the called station is in the same office 
but a repeater may be included if the called sta 
tion is in another office. In the latter case, the 
repeater involved in the connection is identical 
with that shown in the aforementioned Fig. 67 
of the second edition of Automatic Telephony. 
In either case the relay 3 of trunk CT is not 
Operated, none of the metering control relays 24 
and 25, 26 and 27 and 28 and 29 are operated, 
and relay 6 is not operated. The operation of 
the polarized supervisory relay 4 in response to 
the answer of the called Station causes the Op 
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eration of relays 2 and 22 as hereinbefore de 
Scribed. When relay 22 operates and relay 2 is 
held operated by current through its left-hand 
winding for 5 second until the contacts of in 
terrupter 23 are opened, a circuit is closed from 
ground through these interrupter contacts, Outer 
left front contacts of relays 22 and 2 ?, the outer 
left back contact of relay 6, and the winding 
of relay 5 thereby causing. One operation of relay 
5. Relay 5, in this case, connects sleeve con 
ductor 4 through the right front contact of 
relay 5, inner left back contact of relay 6, and 
through resistance lamp. 20 to the positive pole 
of booster-battery 5. The positive potential thus 
impressed over conductor 47 through brush 43 
onto conductor 65 is insufficient to cause the 
operation of the marginal meter 3, the current 
through the winding of meter 3 being limited 
not only by the impressed potential but also by 
the resistance 4. - 

Consider now a call from the business-rate 
Station CS2, completed through line-finder LF 
and charging trunk CT. If the called station is 
in One of Zones 2, 3 and 4, a repeater similar to 
the repeater R. is used in each case in complet 
ing the connection, and the answer of the called 
Subscriber results in three operations of meter 
0 in the Sane manner that the similar above 

described call from station CS resulted in three 
Operations of meter 3. If the called station is 
in Zone 3, only two sets of the metering control 
relays of charging trunk CT are operated and 
tWO operations of meter result from the answer 
of the called subscriber. If the called station is 
in Zone 2, only one set of the metering control 
relays of charging trunk. CT are operated and 
One operation of meter f0 results from the an 
SWer of the called SubScriber. If the called sta 
tion is in Zone 1, either in the same or a different 
Office from that of the calling station, none of 
the metering control relays of trunk CT are op 
erated; but the connection of the positive pole 
of booster-battery 76 to conductor 47 as herein 
before described and thence through brush 43 
of line-finder LF to conductor 6 is effective to 
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cause the operation of meter to since the winding 
of meter ) is connected directly to the unidi 
rectional conductor , there being no resistance 
in Series. With the Winding of meter to Similar 
to resistance 4 which is in series with the wind 
ing of meter 3. Thus the business-rate Station 
CS2 is charged one meter operation for a call 
to another station in Zone 1. While the meter 3 
of residence-rate station CS is not operated for 
Such a call. 
What is claimed is: 
1. In a telephone System, subscribers’ lines of 

One class, Subscribers' lines of a different class, 
Service meters one for each of Said lines, a Source 
of potential for use in Operating the meters of 
the lines of one class, and another source of 
potential for use in operating the meters of the 
lines of the other class. 

2. In a telephone system, one subscriber's line, 
another Subscriber's line, Service meters one for 
each of Said lines, two different potential sources 
for use in operating the service meter of a call 
ing line, and means for rendering the meter of 
one of said lines operatively responsive to its 
connection to only one of said potential sources. 

3. In a telephone system, Subscribers' lines of 
one class, subscribers' lines of a different class, 
Service meters one for each of said lines, a Source 
of potential for use in operating the meters of 
lines of one class, another source of potential 
for use in Operating the meters of lines of both 
classes, and automatic means for selectively con 
necting the meter of a calling line to either of 
said sources of potential. 

4. In a telephone System, a first subscriber's 
Station and a second subscriber's station, said first 
Subscriber being entitled to one class of Service 
and Said Second Subscriber being entitled to an 
other class of Service, a servicemeter for said first 
station, a like Service meter for said second sta 
tion, a resistance connected in series with the 
Winding of One of Said meters to necessitate the 
connection of a substantially higher potential to 
Cause the operation of said one meter than is suffi 
cient to cause the operation of the other meter, 
and means for operating either one of said meters. 

5. In a telephone System, a first subscriber's 
station and a second Subscriber's station, said first 
subscriber being entitled to one class of service 
and said second subscriber to another class of 
service, a service meter for said first station, a 
service meter for said second station, other sub 
scribers' stations, means for establishing a talk 
ing connection between either one of said first and 
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second stations and a called station, a source of 
potential of such a character as to be effective to 
cause the operation of the first of said meters and 
ineffective to cause the operation of the other of 
said meters, a second source of potential of such a 
character as to be effective to cause the operation 
of either of said meters, and means for connecting 
either one of Said sources of potential in series 
with the winding of the meter of the calling 

. . station. 
6. In a telephone system, a first subscriber's 

station, and a second Subscriber's station, said 
first - Subscriber. being entitled to one class of 
service and said second subscriber being entitled 
to another class of Service, a service meter for 
said first station, a like Service meter for said 
second station, a resistance connected in series 
With the Winding of one of Said meters to necessi 
tate the connection of a substantially higher po 
tential to cause the operation of said one meter 
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than is sufficient to cause the operation of the 
Other meter, other Subscribers' stations, means for 
establishing a talking connection between either 
One of Said first and Second Stations and a called 
station, and means operatively responsive to the 5. 
answer of the called subscriber for causing the 
operation of the meter of the calling station. 

7. In a telephone System, a first Subscriber's 
Station and a second subscriber's station, said 
first Subscriber being entitled to one class of Serv- 10 
ice and said second Subscriber to another class of 
Service, a service meter for said first station, a 
service meter for said second station, other sub 
Scribers' stations, means for establishing a talking 
Connection between either one of said first and 15 
Second Stations and a called station, a source of 
potential of Such a character as to be effective 
to cause the operation of the first of said meters 
and ineffective to cause the operation of the other 
Of Said meters, a second source of potential of such 20 
a character as to be effective to cause the opera 
tion of either of said meters, and means respon 
Sive to the answer of the called Subscriber for con 
necting either One of Said Sources of potential in 
Series with the winding of the meter of the calling 25 
station. 

8. In a multi-zone telephone system, subscrib 
ers' lines in one Zone, Service meters one for each 
of said lines, subscribers' lines in another Zone, 
meter operating means comprising a source of 30. 
potential of one character for use on calls from a 
line in said one Zone to a line in the same Zone, 
and meter operating means comprising a source 
of potential of a different character for use on 
calls from a line in said one zone to a line in Said 35 
other zone. r 

9. In a multi-zone telephone system, subscrib 
ers' lines in One Zone, Service meters One for each 
of said lines, subscribers' lines in another zone, 
meter Operating means comprising a source of 40 
potential of one character for use on calls from a 
line in the one Zone to a line in said other zone, 
and meter operating means comprising a source 
of potential of a different character for use on 
calls from a line in the one Zone to a line in the 45 
other zone and on calls from a line in the one zone 
to another line in the same zone. - 

10. In a telephone system, subscribers' stations 
in each of a plurality of zones, means for estab 
lishing a connection between a calling station and 50 
a called station, a Service meter for said calling 
station, a source of potential of one character, a 
source of potential of a different character, and 
means operatively responsive to the answer of the 
called subscriber and dependent upon the zone 55 
Within which the called station is located with 
respect to the calling station for temporarily con 
necting the One or the other of said sources of 
potential in Series with the meter of the calling 
station a single time or successively connecting 60 
One of Said Sources of potential in series with the 
meter of the calling station a plurality of times. 

11. In a telephone System, Subscribers' stations 
in each of a plurality of Zones, means for estab 
lishing a connection between a calling station and 
a called station, a service meter for said calling 
station, a source of potential of one character, a 
Source of potential of a different character, means 
for connecting one of said sources of potential in to 
series With the meter of the calling station if the 
called station is in the same zone as the calling 
station, and means for connecting the other of 
Said Sources of potential in series with the meter 
of the calling station if the called station is in a 75 
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different zone from that in which the calling 
Station is located. 

12. In a telephone System, subscribers' stations 
in each of a plurality of Zones, means for estab 
lishing a connection between a calling station and 
a called station, a service meter for said calling 
station, a first source of potential, a second source 
of potential Substantially higher than the first, 
and means operatively responsive to the anSWer 
of the called subscriber and dependent upon the 
zone Within which the called Station is located 
With respect to the calling station for temporarily 
connecting the first of Said Sources of potential 
in series with the meter of the calling station a 
single time or temporarily connecting the second 
of said sources of potential in series With the 
meter of the calling station one or more times in 
Succession. 

13. In a telephone System, Subscribers' stations 
in each of a plurality of Zones, means for estab 
lishing a connection between a calling Station and 
a called station, a service meter for said calling 
station, a source of potential of one character, a 
source of potential of a different character, and 
means operatively responsive to the answer of the 
called subscriber for temporarily connecting one 
of said sources of potential in series with the 
meter of the calling station if the called station 
is in a certain. One of Said Zones and for tempo 
rarily connecting the other of said sources of 
potential in series with the meter of the calling 
station if the called station is in a zone other 
than said certain Zone. 

14. In a telephone system, subscribers' stations 
in each of a plurality of zones, means for estab 
lishing a connection betWeen a calling station and 
a called station, a service meter for said calling 
station, a source of potential of One character, a 
source of potential of a different character, and 
eans operatively responsive to the answer of the 

called subscriber for temporarily connecting one 
of said sources of potential in series with the 
meter of the calling station if the called station 
is in a certain one of said Zones and for tempo 
rarily connecting the other of said sources of 
potential in series with the meter of the calling 
station one or more times if the called station is 
in a zone other than said certain Zone, the num 
ber of times said other source of potential is con 
nected in series with the meter of the calling sta 
tion being dependent upon the particular one of 
said other zones in which the called station is 
located. 

15. In a telephone system, subscribers' lines in 
each of a plurality of Zones, means including a 
first trunk for establishing a connection between 
a calling and a called line, a Second trunk in 
cluded in said connection if the calling and called 
lines are in different zones, a first relay, the Wind 
ing of said first relay being connected to the 
outgoing sleeve conductor of said first trunk, 
means for connecting a ground potential to the 
outgoing sleeve conductor of Said first trunk to 
operate said first relay, a second relay, a unidirec 
tional conductor, ground potential being connect 
ed through the winding of said second relay in 
series with said unidirectional conductor to a 
point in the connection between the winding of 
said first relay and said sleeve conductor, Said 
unidirectional conductor being poled to prevent 
current through the windings of Said relays in 
series, and means associated with Said second 
trunk for connecting a booster-battery potential 
to said sleeve conductor in place of said ground 
potential. 

16. In a telephone system, subscribers' lines in 
each of a plurality of zones, means including a 
first trunk for establishing a connection between 
a calling line and a called line, a second trunk 
included in said connection if the calling and 5 
called lines are not in the same Zone, a first re 
lay, the operation of Said first relay being effec 
tive to connect a holding potential to the sleeve 
conductor of the calling line, the winding of said 
first relay being connected to the outgoing sleeve 10 
Conductor of said first trunk, means controlled 
by the calling subscriber for connecting a ground 
potential to the outgoing sleeve conductor of said 
first trunk to operate said first relay, a second 
relay, a unidirectional conductor, ground poten- 15 
tial being connected through the winding of said 
Second relay in Series with said unidirectional 
conductor to the junction point between the wind 
ing of said first relay and the outgoing sleeve 
conductor of said first trunk, said unidirectional 20 
conductor being poled to prevent the operation 
of Said second relay due to its connection in series 
With the Winding of said first relay, and means 
asSociated with said second trunk for connect 
ing a booster-battery potential in place of ground 25 
potential to the Outgoing sleeve conductor of said 
trunk whereby said second relay is operated with 
out releasing said first relay. 

17. In a telephone system, subscribers' lines in 
each of a plurality of Zones, a local trunk, means 30 
responsive to a call being Originated over one of 
said lines for extending said line to said trunk, 
a Service meter for said calling line, meter oper 
ating means associated with said trunk, switch 
ing means for completing the call if the called 35 
ine is in the same Zone as the calling line, means 
including an outgoing trunk for completing the 
call if the called line is in a different zone from 
that in which the calling line is located, means 
aSSociated with said switching means for con- 40 
necting a holding ground to the sleeve conductor 
of said local trunk, means associated with said 
Outgoing trunk for connecting a holding ground 
to the sleeve conductor of said local trunk, means 
a SSociated with said outgoing trunk for tempo- 4.5 
rarily connecting a booster-battery potential in 
place of the holding ground potential to the out 
going sleeve conductor of said local trunk, a re 
lay associated With said local trunk and oper 
ated by the connection of holding ground poten- 50 
tial to the sleeve conductor of said trunk, a second 
relay associated with said local trunk, a winding 
of Said Second relay being connected in series 
With a unidirectional conductor to the outgoing 
sleeve conductor of said local trunk, said unidi- 55 
rectional conductor being effective to permit the 
Operation of said Second relay only when said 
booster-battery potential is temporarily connect 
ed to Said outgoing sleeve conductor, and means 
dependent upon said second relay for controlling 60 
Said meter operating means in accordance with 
the ZOne in which the called line is located. 

18. In a telephone system, Subscribers' lines in 
each of a plurality of ZOnes, means including a 
first trunk for establishing a connection between 65 
a calling and a called line, 8 Second trunk in 
cluded in Said connection if the calling and called 
lines are in different zones, a first relay, the wind 
ing of said first relay being connected to the out 
going sleeve conductor of said first trunk, means 70 
for connecting a ground potential to the outgo 
ing sleeve conductor of said first trunk to operate 
said first relay, a second relay, a unidirectional 
conductor, ground potential being connected 
through the Winding of Said Second relay in series 75 
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with said unidirectional conductor to a point in 
the connection between the Winding of Said first 
relay and said sleeve conductor, said unidirection 
all conductor being poled to prevent the flow of 
current through the windings of said relays in 
series, and means associated with said Second 
trunk for temporarily connecting a booster-bat 
tery potential in place of said ground potential 
to said sleeve conductor One or more times in 
succession to cause the operation and release of 
said second relay, the number of times Said 
booster-battery is connected to said sleeve con 
ductor being dependent upon the ZOne Within 
which the called line is located. 

19. In a telephone system, Subscribers' lines in 
each of a plurality of Zones, means including a 
first trunk for establishing a connection between 
a calling and a called line, a second trunk in 
cluded in said connection if the calling and called 
lines are in different Zones, a first relay, the 
Winding of said first relay being connected to the 
outgoing sleeve conductor of said first trunk, 
means for connecting a ground potential to the 
outgoing sleeve conductor of Said first trunk to 
operate said first relay, a Second relay, a unidi 
rectional conductor, ground potential being con 
nected through the winding of Said Second relay 
in series with said unidirectional conductor to a 
point in the connection between the winding of 
said first relay and said sleeve conductor, Said 
unidirectional conductor being poled to prevent 
the flow of current through the Windings of Said 
relays in series, and means associated with said 
second trunk for temporarily connecting a bOOSt 
er-battery potential in place of said ground po 
tential to said sleeve conductor One or more times 
in succession to cause the operation and release 
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of said second relay, the number of times said 
bOoster-battery is connected to Said sleeve Con 
ductor being dependent upon the Zone within 
which the called line is located, and zone reg 
ister means controlled by said second relay. 5 

20. In a telephone system, Subscribers' lines in 
each of a plurality of Zones, a local trunk for use 
in completing a connection between a calling and 
a called line, an outgoing trunk included in said 
connection if said calling and called lines are in 10 
different zones, a Zone register associated with 
said local trunk, impulse receiving means asso 
ciated with said local trunk for setting said Zone 
register, and means associated with Said out 
going trunk for transmitting signal impulses for 15 
Operating Said impulse receiving means, the 
number of Said impulses transmitted being de 
pendent upon the ZOne within which the called 
line is located. 

21. In a telephone System, Subscribers' lines in 20 
each of a plurality of zones, a first trunk for use 
in completing a connection between a calling and 
a called line, a second trunk included in said 
connection if said calling and called lines are in 
different ZOnes, means associated with said Sec- 25 
Ond trunk for temporarily connecting a booster 
battery potential to the sleeve conductor of said 
first trunk One or more times in succession, the 
number of times said booster-battery is con 
nected to the said sleeve conductor being depend- 30 
ent upon the Zone within which the called line 
is located with respect to the calling line, a relay 
associated with said first trunk and operatively 
responsive to each temporary connection of 
booster-battery to said sleeve conductor, and 35 
ZOne registering means controlled by said relay. 
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