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UNITED STATES 

2,230,053 

PATENT OFFICE 
2,230,053 

TELEPHONE SYSTEMI 
Thomas F. Crocker, Chicago, Ill., assignor to As 

sociated Electric Laboratories, Inc., Chicago, 
iii., a corporation of Delaware 

Application November 6, 1939, Seria No. 304,778 
78 Claimis. 

The present invention relates to telephone sys 
tems arid nore particularly to improved auto 
natic switching apparatus of the character of 
that disclosed and claimed in U. S. Patent No. 
2,167,710, Thomas F. Crocker, issued August 1, 
1939, which apparatus is connected and arranged 
to handle Switchboard traffic. 
A telehpone - system of this character conven 

tionally comprises an automatic central office, a 
number of distant exchanges of any desired type, 
and interconnecting toll lines, the central office 
and each of the distant exchanges Serving local 
subscriber substations having subscriber lines ex 
tending thereto. Local calls in the central office 
and in the distant exchanges of the automatic 
type are completed under the control of the sub 
scriber at the Subscriber SubStations; local calls 
in other of the distant exchanges are Completed 
in any Suitable manner; and calls between the 
central office and the distant exchanges are con 
pleted by operators at a switchboard provided in 
the central office. More particularly, the SWitch 
board which is provided in the-central Office Com 
prises a number of-operator positions including 
groups of inward or toll operator positions, groups 
of combined line and recording or C. L. R.-Op 
erator positions, and groups-of-delayed or point 
to-point Operator positionS. 

In handling traffic at the switchboard,incoming 
calls from the distant exchanges are first routed 
by way, of the toil lines to the toll operator posi 
tions at the switchboard and then completed 
therefrom directly to the local subscriber substa 
tions in the central office, or transferred there 
from to the point-to-point operator positions to 
be completed later. Also, through calls between 
the distant exchanges and including the central 
office are first routed by way of the toll lines to 
the toll operator positions at the switchboard and 
then extended therefrom by Way of the toll-lines 
to others of the distant exchanges. Outgoing 
calls originating at the subscriber Substations in 
the central office which are to be extended to 
distant exchanges are first routed by Way of 
C. L. R. trunks to the C. L. R. operator positions 
at the switchboard and then completed there 
from directly by way of the toll lines to the dis 
tant exchanges, or - transferred therefrom to the 
point-to-point operator positions to be completed 
later. In completing a call from a point-to 
point operator position, the operator thereat 
first completes, a connection to the called toll 
line or subscriber substation and then-completes a 
connection to the calling toll line or subscriber 
Substation. 

(Cl. 179-27) 
The various toll and trunk calls are routed to 

and extended from the different operator posi 
tions by automatic switching apparatus includ 
ing both local and toll Switch trains, which appa 
ratUs is distributed for use and goVerned by SUit 
able control means. Also, apparatus is provided 
at each operator position for answering calls 
routed thereto, for SuperVising calls completed by 
way of the operator position, and for controlling 
the switching apparatus, thereby to extend and . 
to initiate calls from the operator position. 
Furthermore, apparatus at each operator position 
is provided for performing the Various functions 
over the different toll, trunk and Subscriber lines. 

it is an object of the present invention to pro 
vide in a telephone system of the character de 
Scribed and including an automatic SWitch train 
a SSociated. With an operator, position and a trunk 
accessible to the switch train, an improved trunk 
circuit, a SSociated with the trunk which is so con 
nected and arranged that a connection to the 
operator position including the trunk may be 
readily controlled and Supervised. 
Another object of the invention is to provide in 

a telephone system of the character described 
including a payStation, an Operator position, a 
trunk, and Switching apparatus for extending a 
connection from the payStation by way, of the 
trunk to the operator position, an improved trunk 
circuit associated. With the trunk Which is so con 
rected and arranged that a connection routed 
from the payStation by Way of the SWitching. ap 
paratus and the trunk to the operator position 
and the coin control. apparatus at the payStation 
may be readily governed and supervised. 
Another object. of the invention is to provide in 

a telephone system of the character described 
and comprising a central office including a SWitch 
board provided with a number of operator posi 
tions and a corninuinity automatic, exchange.or 

, C.A.X. network including a number of exchanges 
and a nui Zhber of toll lines extending therebe 
-tween, an improved arrangement for completing 
reverting calls between the exchanges in the 
C.A.X. network by way of the toll lines from the operator positions. 
Another object of theirVention is to provide in 

a Signaling System including...automatic Switching 
mechanism having-access to a plurality of groups 
of lines, an inpioVedical distributor for causing .. 5 
the calling lines in the groups to be seized by the 
Switching mechanism in a predetermined order. 

Another object of the invention is to provide in 
a signaling Systern including automatic. Switching 
mechanism having access to a plurality of groups : 
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of lines, an in proved call distributor Which is Op 
erative through a cycle in Order to cause the 
Switching mechanism to seize the calling lines in 
the groups in a predetermined order, Whereby all 
of the calling lines in a given group are seized 
one by one by the Switching mechanism before any 
of the calling lines in the Succeeding group are 
seized one by one by the Switching mechanism. 
Another object of the invention is to provide 

in a signaling System including automatic SWitch 
ing mechanism having access to a plurality of 
groups of lines, an improved call distributor which 
is selectively operative in a plurality of different 
manners in Order to cause calling lines in the 
groups to be seized by the SWitching mechanism 
in a corresponding plurality of different prede 
termined OrderS. 
A further object of the invention is to provide 

in a telephone system of the character described 
including a number of operator pOSitionS, an im 
proved call distributor which is so connected and 
arranged that calls on the lines in the groups 
are routed group by group in a predetermined or 
der to the operator positions to be ansWered. 
A further object of the invention is to provide 

in a telephone System of the character described 
and including a number of universal operator 
positions and a call distributor for routing in 
coming toll and trunk calls to the operator posi 
tions to be answered, operator controlled means 
at each of the operator positions for restricting 
the operation of the call distributor to that of 
incoming toll calls to the aSSociated Operator po 
sition to be answered. 
A further object of the invention is to provide 

in a telephone system of the character described 
and including a number of universal operator 
positions and a call distributor for routing in 
coming toll and trunk calls to the operator po 
sitions to be anSWered, operator controlled means 
at each of the operator positions for Selectively 
converting the associated operator position from 
a universal operator position to a toll operator 
position and to a point-to-point operator po 
Sition. 
The invention is illustrated as being embodied 

in a telephone system comprising a central of 
fice of the automatic type, a community auto 
matic exchange or C. A. X. network including a 

a number of eXchanges of the automatic type, and 
a distant exchange of any suitable type. The 
central office serves a number of local Subscriber 
Substations and a number of local paystations of 
the prepay manual type; while the distant ex 
change and each of the exchanges in the C. A. X. 
netWork serve a number of local subscriber Sub 
stations. Local Switch trains are provided in the 
central office and in each of the exchanges in 
the C. A. X. netWork, thereby to permit the local 
Subscribers in the respective exchanges to com 
plete local calls; while local calls in the distant 
eXchange are completed in any desired manner. 
The C. A. X. netWork includes a tandem ex 

change and another exchange. Trunk lines are 
arranged between the other exchange and the 
tandem exchange in the C. A.X. network; C.A.X. 
toll lines are arranged between the tandem ex 
change in the C. A. X. network and the central 
office; while other toll lines are arranged be 
tween the distant exchange and the central office. 
Also, C. T. R. trunks are arranged in the central 
office which are accessible to the local switch 
train therein. 
A Switchboard is arranged in the central of 

fice which comprises a number of operator posi 

2,230,058 
tions. Furthermore, a toll switch train is ar 
ranged in the central office which comprises a 
number of delayed toll selector switches and a 
number of groups of finder-selector links indi 
Vidually aSSociated with the operator positions at 
the Switchboard, each of the finder-selector links 
including a link finder switch and a toll selector 
Switch. Each of the link finder switches has ac 
ceSS to each of the delayed toll selector Switches, 
to each of the C. L. R. trunks, to each of the pay 
Station lines, and to each of the toll lines; while 
each of the toll selector switches and each of the 
delayed toll Selector switches has access to each 
of the toll lines, and to a number of toll trans 
mission Selector Switches. The local switch train 
comprises a number of finder-selector links, each 
including a finder switch and a selector switch, 
a number of connector Switches accessible to the 
Selector Switches, and a number of combination 
local and toll connector switches accessible to the 
Selector SWitches and to the toll transmission se 
lector Switches. Finally, the combination local 
and toll connector Switches and the connector 
SWitches have access to the local subscriber lines 
and to the local payStation lines. 

Also, apparatus is arranged at each of the Op 
erator positions for governing the operation of 
the finder-selector links associated therewith, 
thereby to answer, to extend, to initiate and to 
Supervise calls routed by way of the associated 
finder-selector links. 

In accordance with one feature of the invention, 
each toll line extending between the central office 
and the distant exchange comprises first and 
Second branches, each branch including two line 
conductors, and is provided with an associated 
toll circuit including a ring relay, an order relay 
and an identity relay. A first operating circuit is 
provided for the ring relay which includes one of 
the line conductors of the second branch of the 
toll line; a second operating circuit is provided 
for the order relay which includes the one line 
conductor of the second branch of the toll line; 
and a third operating circuit is provided for the 
identity relay which includes the other line con 
ductor of the second branch of the toll line. 
Further, the toll circuit comprises a source of 
ringing voltage, a source of out-of-order Voltage, 
and an identity signal individual to the toll line. 
The ring relay, the order relay and the identity 
relay are so connected and arranged that the 
ring relay is operative to disconnect the first and 
Second branches of the toll line and to connect 
the Source of ringing voltage to the line COduc 
tors of the first branch of the toll line, that the 
Order relay is operative to connect the source of 
out-of-order voltage to both branches of the toll 
line, and that the identity relay is operative to 
CauSe Operation of the identity signal and to in 
terrupt the first operating circuit and to com 
plete the Second operating circuit in the event it 
is prepared. The finder switch of any one of the 
finder-Selector links associated with any one of 
the Operator positions is operative to seize the 
Second branch of the toll line, thereby to com 
plete a connection between the one operator posi 
tion and the toll line, Finally, a device is pro 
Vided at the one operator position which is selec 
tively operative to complete by way of the finder 
SWitch of the one finder-selector link the first 
Operating circuit, or to prepare by way of the 
finder Switch of the one finder-selector link the 
Second operating circuit and to complete by way 
of the finder switch of the one finder-selector 
link the third operating circuit, or to complete 
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2,230,053 
by way of the finder switch of the one finder 
Selector link the third operating circuit, 
In accordance with another feature of the in 

vention, there is provided a trunk having a trunk 
circuit associated therewith Which includes a 
finder SWitch having access to each of the pay-, 
station lines. Also, an arrangement is provided 
Which is responsive to the presence of a call on, 
any one of the paystation lines for causing the 
finder Switch to seize the payStation line, there 
by to complete a connection between the pay 
station associated With the one payStation line 
and the trunk circuit. Further, the trunk cir 
cuit comprises means operative to create a call 
on the trunk which is governed by the deposit 
of a coin at the payStation. Each of the op 
"erator positions comprises apparatus which is 
operative to answer a call on the trunk and a, 
device which is selectively operative to cause the 
-coin deposited at the paystation to be collected 
or refunded. Furthermore, means is provided at 
the payStation for periforning a release Opera 
tion; and means is provided at the operator posi 
tion for performing a release operation. Finally, 
the trunk circuit comprises means controlled by 
the performance of the release operations for 
causing the release of the finder switch. When 
there is no deposited coin at the payStation and 
for causing the finder Switch to remain operated 
and another call to be created on the trunk when 
there is a deposited coin at the payStation. 
In accordance with another feature of the in 

vention, the C. A., X.netWork comprises two auto 
natic exchanges connected by trunk lines and is 
so connected and arranged that the subscribers 
in the tWo automatic exchanges nay complete 
locai automatic connections in the respective ex 
chang ES but are restricted from completing inter 
exchange callis. Also, the C. A. X. network com 
prises a repeater and means operative to seize 
the repeater in response to the initiation of an 
inter-exchange call on a subscriber line in either 
one of the eXchanges, thereby to cause the re 
peater to Seize an idle orie of the toll lines ex 
tending between the C. A. X. network and the 
central office. Means is provided which is con 
trolled when the one toll line is seized by the re 
peater for rendering busy the one toll line and 
for creating a call Cin the Cne toll line. The auto 
matic switching 2pparatus associated with any 
one of the oper3tor positions at the SWitchboard 
in the central office is operative to seize the one 
toll line having a call thereon, thereby to con 
plete a connection between the one operator posi 
tion and the one toll line. Finally, means is pro 
vided which is under the control of the operator 
at the One operator position for revertively ex 
tending the Connection over the SWitching ap 
paratus and the one toll line to a SubScriber line 
in either one of the eXchanges in the C. A. X. 
network. 
In accordance with a further feature of the in 

wention, the telephone system comprises a plu 
raity of groups of lines, SWitching mechanism 
having access to the lines in the groups, means 
for causing the switching mechanism to seize a, 
calling line in a marked one of the groups, and a 
call distributor operative to mark in a predeter 
rained order each one of the groups including a 
calling line. The call distributor is so connected 
and arranged that it is operative to malk. Only 
3 tie of tile groups at a tine and to mark a second 
of the gropS -- Only Wien. 8. of the calling iiie:S 
in a snarked first of the groups have been seized 

5 by the SWitching mechanisin. Also, there is pro 

vided means controlled by the presence of a 
calling line in any One of the groups for initiat 
ing Operation of the call distributor and means 
controlled when all of the calling lines in the 
groups have been Seized by the SWitching mecha 
nism for arresting operation of the call distribu 
tor. 
In accordance With a further feature of the 

invention, the call distributor is operative to 
mark group by group in accordance with an 
established order of preference among the groups 
each one of the groups including a calling line: 
and control means is provided which is selectively 
operative to establish a fixed order of preference 
among the groups and to establish a Variable 
Order of preference among the groupS. 

in accordance With a further feature of the 
invention, the telephone system comprises an ex 
change provided with a switchboard including 
a plurality of operator positions, a number of 
groups of lines associated with the Switchboard, 
apparat US at each of the operator positions for 
answering incoming calls on the lines in the 
groups, a position distributor operative to select 
in a predetermined order the operator positions, 2. 
means for controlling the operation of the posi 
tion distributor, a call distributor operative to 
route group by group in a predetermined order 
inconing calls on the lines in the groups to Se 
lect ones of the operator positions, and means for 
controlling the operation of the call distributor. 
The call distributor is so connected and arranged 
that all incoming calls on the lines in a given 
group are routed one by one to select ones of the 
operator positions before any incoming calls on 
lines in a succeeding group are routed one by One 
to select ones of the operator positions. 

In accordance With a further feature of the 
invention, the call distributor is normally oper 
ative to cause a prepared one of the finder-se 
lector links in a selected one of the groups asso 
ciated with one of the operator positions to op 
erate and route both toll calls and trunk calls 
to the one operator position to be answered. Op 
erator controlled means is provided at the one 
Operator position for restricting the operation of 
the call distributor, whereby only toll calls are 
routed thereby to the one operator position to be 
anSWered. Additional operator controlled means 
is provided at the one operator position for pre 
Weinting the position distributor from selecting 
any one of the finder-selector links in the asso 
ciated group When a delayed call is initiated at 
the one Operator position. 

Further features of the invention pertain to 
the particular arrangement of the circuit elle 
ments of the System, Whereby the above-outlined 
and additional Operating features are attained. 
The novel features believed to be characteris 

tic of the invention are set forth with particu 
larity in the appended claims. The invention, 
both as to its organization and method of oper 
ation, together With further objects and advan 
tages thereof, Will best be Lunderstood by refer 
ence to the following Specification taken in con 
nection. With the accompanying drawings, in 
which Figure 15 illustrates the general arrange 
nent of a telephone Systern embodying the pres 
ent invention; Figs. 1 to 14, inclusive, taken to 
gether, illustrate the details of a system having 
incorporated therein the features of the inven 
tion as briefly outlined above; and Fig. 16 illus 
trates the mode of combining Figs. 1 to 14, in 
clusive, to form a unified system, , . . r 
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2,230,053 
nector Switches, is accessible to the selector 
SWitches, in the local Switch train and to the 
toil transmission selector Switches and has ac 
cess to. each subscriber line and each payStation 

s line terminating at the central Office A. More 
particularly, the combination local and toll con-. 
nector switch 54 is accessible to the selector 
SWitches in the local switch train by Way of the 
line 853 and is accessible to the toll transmission 
Selector Switchis by way of the line, 55. Also, 
the selector, Switches in the local SWitch train 
have access to the group of C. L. R. trunks at 
the central office A and to the group of Con 
nector switches...in the local switch, train; while 
the connector SWitches in the local SWitch train 
have access, to each. Subscriberline: and each pay 
station line terminating at the central Office A. 
Also, it is noted that a group of prepay manual 
trunk circuits is provided in the central office A 
and interposed between the individual trunk 
lines: extending to the finder switches of the find 
elir-selector liks associated with the - operator 
positions at the switchboard and the various 
payStation: lines, this group, of prepay manual 
trushk circuits including the prepay manual trunk 
circuit, 2 individually associated with the trunk 
line 28A. 

EPreferably, each of the operator positions, in 
cludirig the first operator position 40 at the 
switch)oard in the central office.A, is of the uni 
wersal type, thereby making it, possible to render 
toll, C. L. R. and point-to-point, service at each 
operator' position. Also, at least the first, and 
second operator positions are So connected and 

5 arranged that the service rendered thereby may 
be restricted to toll service. Also, the central 
office. A comprises a common start and level dis 
tributor unit; it, which is arranged to distribute: 
calls to the findex switches of the links associated 
with the operator positions, in a manner more 
fully described hereinafter, and a position dis 
tjibutor 35, which is so connected and ar 
ranged that incoming calls to the Switchboard 
3re routed in a predetermined order to the Oper 
2itoar positiosas to be, answered. 
More particularly, the common start and level 

distributor Unit 332 is So connected and al 
ranged that the different types of trunk calls 
and the difficient types of toll calls are routed 
to the various, operater positions to be answered 
in a predetermined order. The common start 
and level distributor unit, 293 operates to route 
all calls of a particular type, either trunk or toll, 
to the various. operator positions to be answered 
before any calls of another type, either trunk or 
to are routed, to the various Operator positions 
to be answered; the type of calls answered first 
being, determined by the type of call first in 

ng to the switchboard. This arrangement. 
sures that, all of the calls of a given type are 

a;nswered, before, any of the calls of another type 
a.ie answered. 
Also individually associated with each operator 

position are one or more sender control circuits, 
the sender control circuit. 48 - being individually 
associated with the first operator position 4). 
Furthermore, at each operator position there is 
provided, a sending key set, individual thereto 
which is associated with each of the Sender con 
trol circuits associated with the operator pesition, 
the sending key set 483, being individually associ 
ated with the first operator position. 49 and 
With the Sender control circuit. 46i. Finally, a 
group of digit register and control circuits is com 
monly associated with the SWitchboard, each of 

s 

the Sender control circuits, being provided With 
Switching apparatus having access to each of the 
digit register and control circuits and being op 
erative to Select, an idle digit register and control 
circuit when the Sender control circuit is taken. 
for use. Also, each of the Sender control Circuits 
is proWided With Switching apparatus having ac 
cess to the trunk circuit at the operator position 
individual thereto and to each of the finder-Se 
lector links individually associated with the asso 
ciated operator position. More Specifically, the 
Sender control circuit 46 is individually associ 
ated with the first operator position 80 by Way 
of the line 465 and is: Operatively associated with 
the Sending key set 463 by Way of the line 4S. 
Also, the Sender control circuit. A has access to 
the digit register and control circuit 62 by Way 
of the line 464 to the trunk circuit at the first 
Operator position by Way of the cable 383 and to 
the toll selector SWitch 80 of the finder-Selector 
link illustrated by Way of the cable 86. 

Freferably, the elements of the C. A. K. net 
Work, as best shown in Fig. 9, are connected and 
arranged in the manner described and claimed in 
U. S. Patent No. 2,133,682, Pier Bakker, issued 
October 18, 1938. Briefly, the C. A. X. network 
comprises a tanden exchange C and an exchange 
D interconnected by a group of trunk lines in 
cluding the trunk line 92). Individually associ 
ated With each of the trunk lines extending be 
tWeen the tandem exchange C. and the exchange 
D are: a line circuit and a line switch, the line 
circuit 92 and the line switch, S98 being indi 
Vidually associated. With the trunk line 92. Also 
arranged in the exchange D is a local switch train 
Which is utilized in completing local calls therein. 
Each of the C. A. X. toll lines extending between 
the central office A and the tandem exchange: C 
is provided with a line circuit individual thereto, 
the-line circuit 932 being individual to the C.A.X. 
toll line 949. 
A number of subscriber lines, including the 

subscriber line 9), are served by the tandem ex 
change C. Each: subscriber line has a subscriber 
Substation and a line switch individually associ 
ated therewith, the subscriber. Substation T3 and 
the line-switch. S90 being individually associated 
With the subscriber line S63. A switch train is 
provided in the tandem exchange C which com 
prises, a group of local first selector switches, in 
cluding the local first selector switch. 9 i4, a group 
of incoming first selector switches, including the 
incoming first selector SWitch 92, a group of dial 
back Selector switches, including the dial back se 
lector switch 90, a group of local and toll con 
nector SWitches, including the local and toll con 
nector SWitch 930, and a group of dial back re 
peaters, including the dial back repeater 96. 
Each of the dial back repeaters is provided With a 
line switch individual thereto, the line switch SS 4 
being individual to the dial back repeater 9f G. 

Further, it is noted that the incoming first se 
lector SWitches are individually associated with 
the line circuits of the C. A. X. toll lines extend 
ing between the central office A. and the tandem 
eXchange C, the incoming first selector switch9f2 
being individually associated by way of the line 
9-3 with the line circuit 932 of the C. A. X. toll 
line 94); while the dial back selector switches are 
individually associated with the dial back repeat 
ers, the dial back selector switch 9 EC being indi 
Widually associated by way of the line 9: With 
the dial back repeater 96. 
The Switch train provided in the tandem ex 

change C is so connected and arranged that the 
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local first selector switches are accessible to the 
line switches individually associated with the Sub 
scriber lines terminating at the tandem exchange 
C; the dial back repeaters are accessible to the 
line switches individually associated with the 
trunks extending between the tandem exchange 
C and the exchange D; and the line circuits of 
the C. A. X., toll lines extending between the Cen 
tral office A and the tanden exchange C are a C 
cessible to the line Switches individually aSSoci 
ated with the dial back repeaters. Further, it is 
noted that the dial back repeaters are also ac 
cessible to the incoming first Selector switches 
and to the local first Selector Switches; while the 
local and toll connector switches are accessible to 
the dial back selector SWitches, to the incoming 
first Selector SWitches, and to the local first se 
lector switches. Finally, it is noted that the 
trunk circuits individually associated with the 
trunk lines extending between the tanden ex 
change C and the exchange D are accessible to 
the dial back selector switches and to the incom 
ing first Selector switches but are not accessible 
to the local first selector Switches. 

Preferably, each of the line Switches is of the 
well known rotary type; while each of the dial 
back selector Switches, the incoming first selector 
Switches, the local first selector switches, and the 
local and toll connector switches is of the well 
known Strowger type. 
The SWitch train in the tandem exchange C 

is So Connected and arranged that local calls be 
tWeen. Subscriber lines terminating at the tandem 
exchange C may be completed directly just as 
local calls between Subscriber lines terminating 
at the eXchange D may be completed directly as 
previously noted; however, the switch train in 
the tandem exchange C is so connected and ar 
ranged that inter-exchange calls between the ex 
change D and the tandem exchange C cannot 
be completed directly but must be completed 
With the aid of an operator at one of the operator 
positions at the switchboard in the central office 
A. More particularly, the call is first extended 
from the exchange D to the tandem exchange 
C and therefrom by way of one of the C. A. X. 
toll lines extending between the central office A 
and the tandem eXchange C to one of the opera 
tor positions at the Switchboard in the central 
office A. The operator at the operator position 
at the switchboard in the central office A then 
extends the connection revertively over the C. 
A. X. toll line extending between the central 
office A and the tandem exchange C to the par 
ticular subscriber Substation in the tandem 
exchange C. Also, inter-exchange calls between 
the tandem exchange C and the exchange D. 
must be completed with the aid of an operator 
at One of the operator positions at the switch 
board in the central office A in a similar manner. 
Further, the switch train in the tandem exchange 
C is So connected and arranged that an operator 
at one of the operator positions at the switch 
board in the central office A may set up a con 
nection directly in the tandem exchange C or in 
the exchange D. 

Preferably, each of the reverting dial toll cir 
cuits terminating the C. A. X. toll lines in the 
central office A is identical to the reverting dial 
toll circuit 300 terminating the C. A. X. toll line 
940. As best shown in Fig. 3, the reverting dial 
toll circuit 300 comprises a repeater 335, a group 
of relays including two trouble relays R30 and 
R35, a ring relay R320, a ring-up relay R325, 
a dial out relay R330, a switching relay R340, 
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a start relay R35), a marking relay R360, a Super 
visory relay R370, an impulse relay R375, a cut 
through relay R380, a hold relay R390, an alarm 
relay R395 and two control relays R355 and 
R305, and a control network including a booster 
battery 327. Also associated with the reverting 
dial toll circuit 360 is a source of trouble tone 
voltage 350, a supervisory lamp I.323, and a chief 
operator position, not shown. 

Preferably, each of the C. L. R. trunk circuits 
terminating the C. L. R. trunks in the central 
office A is identical to the C. L. R. trunk circuit 
400 terminating the C. L. R. trunk 450. As best 
shown in Fig. 4, the C. L. R. trunk circuit 400 
comprises a repeater 40 operatively associated 
With the C. L. R. trunk 450 and with the trunk 
line 440 extending to the finder Switches of the 
finder-selector links at the switchboard. Also, 
the C. L. R. trunk circuit 400 comprises a group 
of relays including a marking relay R40, a start 
relay R420, a line relay R430 and an identity 
relay R325, and a control network. Also indi 
vidually associated with the C. L. R. trunk circuit 
40 and commonly associated with the operator 
positions at the switchboard is an identity lamp 
L408. 

Preferably, each of the toll train trunk cir 
cuits individually associated With the toll trans 
mission selector Switches is identical to the toll 
train trunk circuit 500 individually associated 
with the toll transmission selector switch 573 
which comprises, as best shown in Fig. 5, a re 
peater 56 operatively associated with the line 
50 extending to the toll transmission selector 
SWitch 573 and With the trunk line 580 extending 
to the toll selector switches of the finder-selector 
links at the switchboard and to the delayed toll 
selector switches. Also, the toll train trunk cir 
cuit 500 comprises a group of relays including 
a ring relay R5 0, a coin control relay R520, two 
supervisory relays R.525 and R530, a SWitching 
relay R540 and a marking relay R550, and a 
control network. 

Preferably, each of the ring-down toll circuits 
terminating the ring-down toll lines in the Cen 
tral office A is identical to the ring-down toll 
circuit 99 terminating the ring-down toll line 
9). As best shown in Fig. 1, the ring-down toll 

circuit O) comprises a group of relays including 
a ring relay R 9, an order relay R20, an iden 
tity relay R25, a ring-up relay R35, a start 
relay R50, a marking relay R. 60 and a control 
relay R40, and a control network. Also asso 
ciated with the ring-down toll circuit 90 is a 
source of trouble tone voltage 65, a supervisory 
lamp L36 and a chief Operator position, not 
shown. Furthermore, an identity lamp L 35 is 
individually associated with the ring-down toll 
circuit 0) and commonly associated with the 
operator positions at the SWitchboard. 

Preferably, each of the prepay manual trunk 
circuits is identical to the prepay manual trunk 
circuit 209 which comprises, as best shown in 
Fig. 2, a local finder switch 287 having access to 
the line circuits of the payStation lines terminat 
ing at the central office A and a group of relays 
including two coin control relays R20 and R255, 
a ring relay R25, a supervisory relay R230, a line 
relay R240, a marking relay R250, a hold relay 
R250 and a number of control relays R220, R235 
and R20, and a control network. Further, the 
prepay manual trunk circuit 280 comprises a 
repeater 20 operatively associated with the trunk 
line 280 extending to the finder switches of the 
finder-selector links aSSociated with the operator 
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positions at the switchboard and a line 295 ex 
tending to the local finder switch. 287. Also, a 
local distributor 288 is provided at the central 
office, A Which is operative to assign the local 
finder SWitch of an idle one of the pre-pay manual 
trunk circuits to the use of a paystation line 
having a call thereon. 

Preferably, each of the line circuits. terminat 
ing the subscriber liness extending to the central 
Office. A 
identical to the line circuit. 452 which, as indi 
cated in Fig. 4, is a substation line circuit of any 
suitable connection and arrangement; while each 
of the line circuits, teriniinating the payStation 
lines extending to the central office A from local 
payStations is identical to the line circuit 286 
which, as indicated in Fig. 2, is a payStation line 
circuit of any Suitable: connection and arrange 
ment. The Specific: connection, and arrangement 
of the subscriber line circuit and of the paysta 
tion line circuit is not disclosed as the details 
thereof form no part of the present invention. 
The position, distributor 3:25 comprises, as best 

shown in Fig. 10, a number of position relays and 
a control, network. Ehree position relayS 
R 20; R, l-45 and R. 438 G are illustrated, these 
position relays respectively corresponding to the 
first, second and third operator positions at the 
SWitchboard. Also, a number of trunk lines are 
provided which extend between the position dis 
tributor 0.05 and the individual operator posi 
tions at the switchboard, the trunk line: 305 
extending between the position distributor (25 
and the first operator position iC0 at the switch 
board. 
The common start and level distributor unit 

comprises, as best shown in Figs. 10 and 6, 
two toll position relays R 330 and R 35 respec 
tively corresponding to the first and second oper 
ator positions, at the switchboard, a, position busy 
relay, R 940, a timer start relay R045, a signal 
relay R250, a trunk relay, R O55, a toll relay 
R. 60, a toll answer relay R-965, two control 
relays R.69 and R650, nine marking relays R$95, 
R6-0, R35, R629, R625, R630, R835, R640 and 
RS45, four trunk start relays R655, R669, R665 
and R679, five toll start relays R675, R-680, R685, 
R630 and R895, and a control network. Also, 
the connnon start and level distributor unit 060 
comprises an audible signal. (247, a tinner or de 
lay starting device 048 and a control key Kii. 
A number of trunk lines are provided which ex 
tend betWeen the common Start and level di S 
tributor unit 3.9, and the individual operator 
positions at the switchboard, the trunk line (9) 
extending between the common start and level 
distributor unit and the first operator posi 
tion at the SWitchboard. 
The trunk start relay R355 corresponds to a 

group of ten C. L. R. trunks, including the 
C. L. R. tiunk 359, terminating in the second 
level of the contact banks of the finder switches 
of the finder-selector links associated with the 
operator positions at the switchboard; the trunk 
start relay R650 corresponds to a group, of ten 
C. L. R. trunks, not shown, terminating in the 
third level of the contact banks of the finder 
switches of the finder-selector links associated 
With the operator positions at the SWitchboard; 
the trunk start relay R665 corresponds to a group 
of ten payStation lines, including the payStation 
line 29, terminating in the fourth level of the 
contact banks of the finder Switches of the finder 
selector links associated with the operator posi 

from, local subscriber" Substations is 
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relay. R670 corresponds to a group of ten reserve 
trunks, not shown, terminating in the fifth level 
of the contact banks of the finder Switches of the 
finder-selector links associated with the operator 
positions at the SWitchboard, Finally, the toll 
start relay R675, corresponds to a group of ten 
C. A. X., toll lines, including the C. A. X., toll line 
34, terminating in the sixth level of the contact 
banks of the finder Switches of the finder-selector 
inks associated with the operator positions at 
the Switchboard; the toll start relay R-680 corre 
sponds to a group of ten C. A. X, toil lines, not 
ShoWn, terminating in the Seventh level of the 
contact banks of the finder Switches of the 
finder-Selector links associated With the operator 
positions at the SWitchboard; the toll start, relay 
R$85 corresponds, to a group of ten reserve toll 
lines, not, SladWE, terminating in the eighth level 
of the contact banks of the finder Switches of 
the finder-selector links associated with the oper 
at 03: positions at the SWitchboard; the toll Start 
relay R690 corresponds to a group of ten ring 
down toll lines, including the ring-down toll line 
-99, terminating in the ninth level of the con 
tact, banks: Of the finder SWitches Of the finder 
selector, links: associated with the operator posi 
tions at the SWitchboard; and the toll start re 
lay R695, corresponds to a group of ten ring 
down toll lines, not shown, terminating in the 
tenth level of the contact banks of the finder 
Switches of the finder-Selector links associated 
With the operator positions at the Switchboard. 

Each of the start relays is so connected and 
arranged that it is operative when a call is 
initiated on any one of the ten trunk or toll 
lines in the associated group and remains Oper 
ated until all of the calls on the trunk or toll 
lines in the associated group have been anSWered 
by the operators at the: operator positions at the 
switchboard. The narking relays R65 to R845, 
inclusive, are: so connected and arranged that 
the Calls On the lines in the Various ten-line 
groups of trunk and toll lines are answered by 
the operators at the operator positions at the 
SWitchboard in a predetermined Order. More 
particularly, the calls in the various levels be 
tween two; and ten, inclusive, in the contact, 
hanks of the finder Switches of the finder-selector 
links associated with the operator positions at 
the-switchboard are cleared of calls successively 
in a manner more fully described hereinafter. 

Preferably, the finder switches, selector 
SWitches and connector Switches included in the 
local switch train in the central office A are 
identical to the finder switch, selector switch 
and connector Switch indicated at 456, 455 and 
53), respectively, in Fig. 4. Also, the combined 
local and tol; connector SWitches are identical to 
the combined local and toll connector switch in 
dicated at 54 in Fig. 5. Further, the local 
finder switch included in each prepay manual 
treuik, Circ}it is identical to the loca1 finder SWitch 
indicated at 28i in Fig. 2; while each of the toll 
transmission selector SWitches is identical to the 
tol transinissign selector Switch indicated at 573 
in Fig. 5. Mioreover, each of these switches is 
of the Welikiho Win Strowger type and is connected 
and arranged in the usual manner. The specific 
Connection and arrangement of these SWitches 
Bire: Mot dieScribed * aS, the details thereof form no 
art of the present inventioia. 
The specific connections and arrangements of 

the local distributor indicated at 43 in Fig. 4 
and associated with the links of the local SWitch 
t’ain, and the local distriliutor indicated at 288 
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in Fig. 2 and associated With the locai finder 
Switches included in the prepay manual trunk 
circuits are not described as the details thereof 
form no part of the present invention. 

Preferably, each of the operator positions at 
the automatic dial switchboard is identical to the 
first operator position 400 which comprises a set 
of position keys 400A, position telephone equip 
ment OO and a relay group 200. As best 
shown in Fig. 14, the set of position keys 400A 
arranged at the first operator position 400 com 
prises a coin return key K, a coin collect key K2, 
an error. key K3, a dial key K4, a ring key K5, a 
cut-off key K6, an order and start key K7, a re 
lease key K8, a transfer key K9, a toll answer key 
K0, a check key K and a delay call key K2. 
Also associated With the first Operator position 
are an audible signal B 53, a toll lamp L. f.45 and 
a trunk lamp Ll 46. The connections and ar 
rangements of the keys, the audible signal and 
the lamps mentioned are described in detail here 
inafter. 
The position telephone equipment OO at the 

first operator position 400 comprises, as best 
shown in Fig. 11, a receiver 28, a transmitter 

27, a talking repeater ff05, and a monitoring 
repeater 02, the last-mentioned repeaters being 
operatively associated with the telephone instru 
ment at the first Operator position and With the 
trunk circuit thereat in a manner more fully de 
Scribed hereinafter. 
The relay group 200 arranged at the first op 

erator position 400 comprises, as best shown in 
FigS. 11, 12 and 13, a group of relays including a 
transmitter supply relay R? 100, a monitor relay 
Rf O, a talk relay R. 30, a transfer relay R200, 
a front split relay R20, a rear split relay R220, 
a supervisory relay R230, a rear coin control re 
lay R. 240, an answer pilot relay R250, an error 
relay R? 260, a dial rear relay R 300, a distributor 
start relay R30, a call pilot relay R320, a cut 
in relay R. 330, a call relay R340, a reverting call 
relay R. 370 and a number of control relays R 20, 
FR | | 40, R 50, R 60, R 350 and R. 360, and a, 
control network. Certain of the relays men 
tioned are connected and arranged for the pur 
pose of controlling the association of the tele 
phone instrument at the first operator position 
With the trunk circuit thereat; while other of the 
relays mentioned are so connected and arranged 
that they control the transmission of tone to the 
receiver of the telephone instrument at the first 
operator position when an incoming call is routed 
to the first operator position. Finally, the re 
mainder of the relays mentioned are so connected 
and arranged that various types of toll and trunk 
calls may be initiated, answered, released and 
supervised from the first Operator position in a 
manner more fully described subsequently. 
As previously noted, a group of finder-selector 

links is individually associated. With each operator 
position, the finder-selector link illustrated Com 
prising the finder switch 700, shown in Fig. 7, and 
the toll selector switch 800, shown in Fig. 8, being 
included in the group of finder-selector links in 
dividually associated with the first operator posi 
tion 400. Preferably, each of the finder-selector 
links is identical to the finder-selector link illus 
trated, the finder SWitch of each of the finder 
Selector links being operatively associated with 
the cable 270 extending to the trunk circuit at 
the first operator position f 400. 
The finder switch 700 comprises a switching 

mechanism 70 of the Strowger type including a 
Wiper set provided with a number of wipers 702 
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to 708, inclusive, and capable of both vertical and 
rotary movements. Further, the mechanism T G 
Comprises a circumferentially disposed main con 
tact bank including ten vertical levels of contact 
sets arranged in circuinferentially Spaced-apart 
relationship. Also, the mechanism 78 includes 
a vertical control contact bank 729 associated 
With a vertical control wiper 38. The mecha 
nism 70 is provided with a vertical magnet, M33 
for moving the Wiper set thereof in the vertical 
direction, a rotary magnet M.34 for moving the 
Wiper set thereof in the rotary direction, and a 
release magnet M35 for releasing the wiper set 
thereof and for causing the Wiper Set thereof to 
be returned to its normal position. Finally, the 
SWitching mechanism CA has a number of sets 
of switch springs S33, S784 and S785 operatively 
associated thereWith Which are controlled in a,c- 
cordance with the movements of the wiper set 
thereof in a manner more fully described subse 
quently. 

Also, the finder Switch 709 comprises a group of 
relays including an electropolarized relay R70, a 
transfer relay R20, a step relay Ri30, a start re 
lay R40, a connect relay R75 and a cut-in relay 
R76), and a control network. Moreover, the 
finder SWitch 700 has individually associated 
therewith a link listening or talk key KT80 and a 
monitor key KO which are operative to asso 
ciate the finder Switch 9 with the cable f 20 
extending to the trunk circuit at the first operator 
position 490. Finally, a number of Supervisory 
lamps L 6, L767 and L88 are associated with 
the finder switch 700 for supervisory purposes, 
The toll selector switch 80 comprises a switch 

ing mechanism 80 of the Strowger type including 
a wiper set provided With a number of WiperS 882 
to 806, inclusive, and capable of both vertical and 
rotary movements. Further, the mechanism 8 
Comprises a circumferentially disposed main con 
tact bank including ten vertical levels of contact 
Sets arranged in circumferentially spaced-apart 
relationship. Moreover, the mechanism 80 is 
provided With a vertical magnet M87 for driv 
ing the wiper set thereof in the vertical direction, 
a rotary magnet M878 for moving the wiper set 
thereof in the rotary direction, and a release mag 
net M876 for releasing the wiper set thereof and 
for causing the Wiper set to be returned to its nor 
mal position. Finally, the Switching mechanism 
80 has a number of sets of switch springs S833, 
S834, S835, S836, S837, S838 and S339 operatively 
associated thereWith which are controlled in ac 
cordance with the movements of the wiper set in 
a manner more fully described Subsequently, 
Also, the toll selector switch 80 comprises a 
group of relays including an electropolarized re 
Jay R80, a busy relay R820, a line relay R830, a 
hold relay R840, a transfer relay R850, a ring 
down relay R885 and a number of control relays 
R860, R870, R889, R890 and R895, and a circuit 
metWOrk. 

Preferably, each of the delayed toll selector 
SWitches, including the delayed toll Selector 
switch 446, illustrated in Fig. 4, is identical to 
each of the toll selector switches included in 
the finder-selector links. For example, the de 
layed toli selector Switch 46 is identical to the 
toll selector SWitch 800 forming a part of the 
finder-selector link illustrated. 
As previously noted, one or more sender con 

trol circuits are individually associated with each 
operator position, the Sender control circuit fi, 
illustrated in Fig. 4, being individually associ 
ated With the first operator position 496. Pref 

5 

0 

3 5 

40 

5 5 

60 



5 

10 

20 

2 5 

30 

3 5 

40 

60 

65 

70. 

2,230,053 
cuit, traced hereinafter, for energizing the lower 
Winding of the transfer relay Rt. 20. 
When the Wiper set of the mechanism is 

moved away from its normal position one step 
in the vertical direction the sets of switch springs 
S784 and S285 are actuated into engagement, 
When the set of Switch springs S84 is actuated 
into engagement a holding circuit, traced here 
inafter, is prepared for energizing the upper 
winding of the transfer relay R720; and when 
the set of Switch springs S785 is actuated into 
engagement a circuit, traced hereinafter, is pre 
pared for energizing the release magnet M35 of 
the mechanism TB í. 
Upon operating, the step relay Ri30 inter 

ruptS, at the contacts 23, a point in the previ 
Ously traced circuit for energizing the vertical 
magnet M733, thereby to cause the latter magnet 
to restore. Upon restoring, the vertical magnet 
M233 interrupts, at the contacts 36, the previ 
ously mentioned circuit for energizing the wind 
ing of the step relay R38, thereby to cause the 
latter relay to restore. Upon restoring, the step 
relay R30 recompletes, at the contacts 3 the 
previously traced circuit for energizing the ver 
tical nagnet M33, thereby to cause the vertical 
magnet M33 to reoperate. The vertical magnet 
M33 and the step relay R30 interact, in the 
previously described manner, thereby to cause 
the vertical magnet, M33 to drive the Wiper set 
of the mechanism step by step in the Ver 
tical direction until the wiper set of the mecha 
Inism f is driven to the Second vertical level 
wherein the trunk line 44 extending to the 
C. L. R. trunk circuit 490 and the C. L. R. trunk 
450 is terminated in the main contact bank of the 
mechanism 70, at Which time the vertical con 
trol wiper 8 engages in the associated vertical 
Control Contact bank 739 the Second Contact ter 
minating the conductor C6 2 in the trunk line 
60 having ground potential thereon. 
When the vertical Wiper 8 engages the sec 

ond contact in the vertical control contact bank 
9 having ground potential thereon, a circuit is 

completed for energizing in Series the lower Wind 
ing of the transfer relay R20 and the winding 
of the step relay R730, this circuit extending from 
ground potential appearing upon the wiper 8 
by Way of the lower winding of R20, the con 
tacts 24 and the Winding of R30 to battery. 
Shortly after the transfer relay R2 is ener 
gized over the above-traced circuit, this relay 
being of the slow-to-operate type, it operates to 
complete, at the contacts 72, the previously 
mentioned holding circuit for energizing the up 
per winding of the transfer relay R20, this cir 
cuit extending from ground by way of the upper 
winding of R729, the sets of switch springs S84 
and S83, the contacts 72 and the resistor 32 
to battery. Also, the transfer relay R20 inter 
rupts, at the contacts 724, a point in the previ 
ously traced circuit for energizing the lower 
winding thereof in series with the winding of 
the step relay R30 and interrupts, at the con 
tacts 22, the previously traced circuit for ener 
gizing the winding of the vertical magnet Mi33, 
thereby to arrest further movement of the Wiper 
set of the mechanism in the vertical direc 
tion. Furthermore, the transfer relay R720 con 
pletes, at the contacts 723, a circuit for energiz 
ing the rotary magnet M134 of the mechanism 

0 , this circuit extending from ground by Way 
of the contacts 42, 74, 73 and 23 and the 
winding of M34 to battery. Also, the transfer 
relay R22 interrupts at the contacts 726, a fur 

13 
ther point in the previously mentioned circuit for 
energizing the release magnet M 35, prepares, 
at the contacts 725, a point in a circuit, traced 
hereinafter, for energizing the intermediate wind 
ing of the electropolarized relay R C and con 
pletes, at the contacts 27, a circuit for illumi 
nating the Supervisory lamp L58. The circuit 
for illuminating the Supervisory lamp S8 ex 
tends from ground by way of the resistor , 
CE), the contacts 27, C, 69 and the lamp LA 63 
to battery. The illumination of the Supervisory 
laxinp E63 indicates to the Operator at the first 
operator position 4) that the finder-selector 
link illustrated is busy. 
When the rotary magnet M34 is energiZed 

over the previously traced circuit it operates 
to drive the Wiper set of the mechanism 70 one 
step in the rotary direction and to complete, at 
the contacts 737, an obvious circuit for energiz 
ing the winding of the step relay R730, thereby 
to cause the latter relay to operate. Upon op 
erating, the step relay R730 interrupts, at the 
contacts 73, the previously traced circuit for 
energizing the rotary magnet M 34, thereby to 
cause the rotary magnet M134 to restore and 
interrupt, at the contacts 737, the circuit for 
energizing the winding of the step relay R238, 
Whereupon the step relay R730 restores to re 
Complete, at the contacts T3, the previously 
traced circuit for energizing the rotary magnet 
M34. The rotary magnet M34 and the Step 
relay R30 continue to interact, in the above de 
Scribed manner, until the wiper set of the mech 
anism 7 is rotated to the rotary position of 
the contact Set in the main contact bank of the 
mechanism of Wherein the trunk line 440 ex 
tending to the C. L. R. trunk circuit 490 is ter 
minated, at which time the wiper 706 of the wiper 
Set engages a contact in the contact set terminat 
ing the control conductor C444 of the trunk line 
448, the control conductor C444 having battery 
potential thereon. When the wiper 796 engages 
the contact terminating the control conductor 
C444 of the trunk line 440 having battery poten 
tial thereon, a circuit is completed for energiz 
ing the intermediate winding of the electropo 
larized relay RT fo, this circuit extending from 
ground at the contacts 725 by way of the inter 
mediate Winding of R70, the Wiper 706, the con 
trol conductor C444 of the trunk line 440, the 
contacts 42 and the winding of R40 to bat 
tery. When energized over the above-traced cir 
cuit the electropolarized relay R70 operates ex 
ceedingly fast to complete, at the contacts 76, 
a holding circuit for energizing the lower winding 
thereof, this circuit extending from ground by 
Way of the contacts 725 and 76 and the lower 
Winding of R76 to battery. Also, the electro 
polarized relay R O prepares, at the contacts 

8, a circuit, traced hereinafter, for energizing 
the Supervisory relay R230 in the relay group 
200 and completes, at the contacts 77, an ob 

vious path for short-circuiting the intermediate 
winding thereof in order to reduce the series re 
sistance of the circuit for energizing the winding 
of the marking relay R40 in the C. T. R. trunk 
circuit 490, thereby to cause the latter relay to 
operate. Also, upon operating, the electropo 
larized relay R0 completes, at the contacts 
and I i2, a connection between the line conduc 
tors C4 and C462 of the trunk line 4) and 
the line conductors C 284 and Cl283 in the cable 
270 extending to the first operator position 
400. At this time the line conductor C 82 of 
the trunk circuit at the first operator position 
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is connected by way of the contacts 20, Cf2, 
C & A, the contacts , CE 89, the contacts 
422, the line conductor C$233 in the cable 270, 
the contacts 55 and 2 and the wiper 703 to 
the line conductor C442 of the trunk line 44; 
and the line conductor CS 84 of the trunk circuit 
at the first operator position is connected by Way 
of the contacts 293 and 223, the line conductor 
C23A in the cable 2), the contacts 752 and 7 
and the wiper 72 to the line conductor C44 of 
the trunk line 44). Further, it is noted that the 
line conductors C38 and C442 of the trunk line 
ls are interconnected in the C. L. R. trunk cir 
cuit, 496 by Way of the windings 402 and 463 of 
the repeater 4 and the condenser 46. More 
over, the line conductors Cf 82 and C 84 of the 
trunk circuit at the first operator position are 
operatively connected to the windings C6 and 

! i ST of the talking repeater i 35 as previously 
explained. Accordingly, the telephone instru 
ment at the first operator position 1 400 is op 
eratively associated with the repeater in the 
C. L. R. trunk circuit 49. 
Upon operating, the marking relay R4 in the 

C. L. R. trunk circuit 39 completes, at the con 
tacts 2, an obvious holding circuit for energiz 
ing the winding thereof, prepares, at the contacts 
4. , a further point in the previously mentioned 
circuit for energizing the Winding of the Super 
visory relay R, 23C in the relay group 2), and 
interrupts, at the contacts 4:3, the previously 
traced path for conducting interrupted generator 
current over the conductor C47 to the line con 
ductor CAS 2 of the C. L. R. trunk 65, thereby to 
interrupt the projection of tone current over the 
C. H. FR. tirulink 453 to the telephone in Stirlment 
at the subscriber substation T. Also, the mark 
ing relay R4 is completes, at the contacts 44, an 
obvious alternative path for applying direct 
grou:nd potential to the control conductor C453 
of the C. L. R. trunk 45, thereby to mark the 
C. L. R. trunk 45 as busy to the local Selector 
Switches having access thereto. Finally, the 
marking relay R4 || 6 interruptS, at the contactS 
& S, the previously mentioned path for applying 
ground potential to the start conductor C40 in 
the trunk line Ste extending to the connon start 
and eve distributor unit (3. 
At this time ground potential in the C. L. R. 

trunk circuit, 83 has been removed from the start 
conductor C4 in the trunk line 60); however, 
a multiple path for applying ground potential to 
the start conductor C30 in the trunk line 60 
may be completed in one or more of the other 
C. L. R. trunk circuits individually a SSOciated 
with the group of ten C. L. R. trunks, including 
the C. L. R. trunk 5. More particularly, ground 
potential is completely removed from the start 
conductor C4 in the trunk line 660 only when 
all of the C. L. R. trunks in the group of ten 
C. L. R. trunks, including the C. L. R. trunk 59, 
are idle or when all of the C. L. R. trunks in this 
group of C. L. R. trunks having calls thereon 
have been seized by the finder SWitches of the 
links associated with the operator positions at 
the switchboard. In other words, When there are 
no calls waiting to be answered on the C. L. R. 
trunks in this group of ten C. L. R. trunks ground 
potential is removed from the start conductor 
C3: in the trunk line 60, thereby to interrupt 
the previously mentioned circuit for energizing 
the Winding of the trunk start relay R.655 in 
order to cause the latter relay to restore. 
Upon restoring, the trunk start relay R.655 in 

terrupts, at the contacts 657, the previously men 
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conductor CS6, thereby to cause the trunk relay 
R 55 to restore in the event One of the other 
trunk start relays RS89, R665 and R670 is oper 
ated at this time. ASSuining that none of the 
trunk start relays R855, RSC, R665 and R60 is 
operated at this time, the trunk relay R i55 then 
restores. Also, upon restoring, the trunk start 
relay R355 prepares, at the contacts 66, the pre 
viously mentioned circuit for energizing the lower 
winding of the marking relay R68 in the event 
the toll relay R 93 is operated at this time, the 
toll relay ROSE being operated at this time in 
the event any one of the toll start relays RS75, 
R680, RS85, RS9 or R35 is operated. In 
other words, there are no callis to be an 
SWered on the C. L. R. trunks in the group of 
C. L. R. trunks terminating in the Second 
level of the contact banks of the finder SWitches 
of the links associated With the Operator 
positions at the SWitchboard at this time; and 
further operation of the common start and level 
distributor unit C is initiated at this time in 
the event there are toll lines in the groups of toll 
lines terminting in other levels of the contact 
banks of the finder SWitches of the links associ 
ated With the Operator positions at the Switch 
board having calls thereon to be anSWered. 
Upon restoring, the trunk relay RC55 inter 

ruptS, at the contacts 852, the previously men 
tioned path for applying ground potential to the 
conductor CC, the application of ground poten 
tial to the conductor C64 being under the con 
trol of the toll relay R230 at this time, as pre 
viously noted. ASO, the trunk relay R 55 inte 
ruptS, at the contacts 56, the previously traced 
path for applying ground potential by Way of the 
winding of the timer start relay R. 45 to the 
start conductor C 305 in the trunk line 305, 
thereby to cause the timer start relay R. 45 to 
restore in the event the toll relay Ri)6O is not 
operated at this time. Also, upon restoring, the 
trunk relay R 55 interrupts, at the contacts 
Í 058, a further point in the previously mentioned 
path for applying ground potential to the con 
ductor C í 43 extending to the chief operator po 
Sition and interrupts, at the contacts (59, the 
multiple circuit.S for illuminating the trunk lamps 
at the Various Operator positions at the Switch 
board. More particularly, the trunk relay RO55 
interruptS, at the contacts 59, the previously 
traced circuit for illuminating the trunk lamp 
L. 6 at the first operator position. When the 
trunk lamp L. f 46 at the first operator position 

3 is thus extinguished the Operator thereat is 
advised that there are no trunk calis waiting to be 
answered. Also upon restoring the trunk relay 
R855 interrupts at the contacts 258 the pre 
viously mentioned circuit for energizing the wind 
ing of the signal relay Rii.5, thereby to cause 
the latter relay to restore. Upon restoring the 
signal relay R58 interrupts, at the contacts 

54, the previously mentioned multiple circuits 
for energizing the windings of the audible Signals 
at the operator positions at the Switchboard. 
Upon restoring, the timer start relay R 045 in 
terrupts, at the contacts 45 the previously men 
tioned path for applying ground potential to the 
relay starting device f48, thereby to arrest the 
timing operation thereof and positively to pre 
went operation of the audible signal 047. 
When the finder Switch operated to move 

the wiper set of the mechanism 0 to the second 
level in the associated contact bank wherein the 
trunk line 44 extending to the C. L. R. trunk cir 

tioned path for applying ground potential to the cuit 480 is terminated, the transfer relay RT20 
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ond operator position at the switchboard, which 
circuit will be completed after a call extended to 
the switchboard has been answered by the oper 
ator at the first operator position 490 in a man 
ner more fully described hereinafter. Also, upon 
Operating, the position relay R020 prepares, at 
the contacts (24, a path, traced hereinafter, for 
applying ground potential to the start conductor 
C 306 in the trunk line 395, thereby to prepare 
a further point in the previously mentioned cir 
cuit for energizing the winding of the start relay 
R40 in the finder SWitch 00. 
Also, upon operating, the connect relay R75) 

in the finder Switch 700 prepares, at the con 
tacts 757, a circuit, traced hereinafter, for ener 
gizing the winding of the answer pilot relay R250 
and prepares, at the contacts 752 and 755, a cir 
cuit, traced hereinafter, for connecting the trunk 
circuit at the first operator position 400 to the 
Wipers 02 and 73 of the wiper set included in 
the mechanism 7 of the finder SWitch 700. 
Further, the connect relay R750 interrupts, at 
the contacts 754, an obvious path for applying 
ground potential to the conductor CT92 in the 
Cable 186, thereby to mark the cable 186 as hav 
ing a calling condition thereon. At this time 
the apparatus at the first operator position 400 
and the apparatus in the finder switch T 90 of 
the finder-Selector link illustrated are in condi 
tion to receive the next incoming call to the 
Switchboard, and the next incoming call to the 
Switchboard will be routed to the first operator 
position 400 in a manner more fully described Subsequently. 

Eactension of a call from a local subscriber sub 
Station in the central office A to the switch 
board 

In order to establish a connection between a 
local Subscriber substation in the central office 
A to the Switchboard, the subscriber at the local 
Subscriber SubStation first removes the receiver 
of the telephone instrument thereat, thereby to 
obtain a connection to the local switch train in 
the. Central office. Assuming that the subscriber 
at the Subscriber station Ti desires a connection 
to the Switchboard at the central office A he re 
moves the receiver of the telephone instrument 
thereat from its switch-hook, thereby to cause 
the line circuit 452 associated with the subscriber 
line 45 extending to the subscriber substation 
Til to operate and mark the subscriber line 45 
as a calling line, whereupon the local distributor 
453 Operates and assigns an idle one of the local 
links, such, for example, as the local link 454, to 
the use of the calling subscriber line 45i. The 
local finder switch 456 of the local link 454 then 
operates to seize the calling subscriber line 45, 
thereby to cause the local selector switch 455 
aSSociated therewith to be conditioned to be re 
Sponsive to impulses and to return dial tone cur 
rent over the calling subscriber line 45 in order 
to indicate to the Subscriber at the calling sub 
scriber substation T that he may operate the 
dial mechanism thereat in order to extend the 
connection further. Also when the local finder 
Switch. 456 seizes the subscriber line 45 the line 
circuit 452 operates to mark the subscriber line 
45 as busy to the switches having access thereto. 
The SubScriber at the calling subscriber substa 
tion T then dials a single digit, preferably the 
digit 0, thereby to cause the local selector. Switch 
455 to operate automatically and search for an 
idle C. L. R. trunk. Assuming that the C. L. R. 
trunk 450 is the first available C. L. R. trunk ex 

1. 
tending to the switchboard the local Selector 
switch 455 operates and seizes this C. L. R. trunk. 
When the local selector switch 455 seizes the 

C. L. R. trunk 450 a loop circuit is completed in 
the local selector switch 55 including the Wind 
ings of the line relay R438 in the C. L. R. trunk 
circuit AE), this loop circuit extending from 
ground by way of the right-hand winding of 
R43) and the Winding 45 of the repeater 40 to 
the line conductor C352 of the C. L. R. trunk 
45 and from battery by way of the left-hand 
winding of R438 and the winding 44 of the re 
peater 40 to the line conductor C45 of the 
C. L. R. trunk 45), the line conductors C45 and 
CA52 of the C. L. R. trunk 450 being connected 
together by Way of a loop circuit including the 
local selector Switch 455, the local finder Switch 
458, the line circuit A52, the subscriber line 45 
and the telephone instrument at the Subscriber 
Substation T. When the windings of the line 
relay R430 are thus energized this relay operates 
to complete, at the contacts 433, a circuit for 
returning tone current over the C. L. R. trunk 
450 to the telephone instrument at the subscriber 

. Substation T, this circuit extending from the 
interrupted generator conductor C47 by Way of 
the resistor 49, the condenser 46 and the con 
tacts 43 and 433 to the line conductor C452 of 
the C. L. R. trunk 45. This application of tone 
current to the line conductor C-52 of the C. L. R. 
trunk 45 causes the receiver of the telephone 
instrument at the subscriber substation Ti to 
produce a tone in order to indicate to the sub 
Scriber thereat that his call is receiving atten 
tion. Also, upon operating, the line relay R430 
completes, at the contacts $32, an obvious circuit, 
for energizing the winding of the start relay 
R42), thereby to cause this relay to operate. 
Upon Operating, the start relay R42 completes, 
at the contacts 42, an obvious path for apply 
ing battery potential by way of the Winding of 
the marking relay R4 3 to the control conductor 
C444 of the trunk line 44 extending to the con 
tact bank of the finder Switch 7 and inter 
rupts, at the contacts 823, a point in a normally 
completed circuit for applying battery potential 
to the control conductor C353 of the C. L. R. 
trunk 45, the last-mentioned circuit being nor 
mally completed to mark the C. L. R. trunk 45 
as idle. The circuit for applying battery poten 
tial to the control conductor C& 53 of the C. L. R. 
trunk 450 extends, when completed, from bat 
tery by Way of the impedance I434 and the con 
tactS 23 to the control conductor C453 of the 
C. T. R. trunk 5. Further, the start relay 
R420 completes, at the contacts 422, an obvious 
path for applying ground potential to the con 
trol conductor C453 of the C. L. R. trunk 450, 
thereby to mark the C. L. R. trunk 450 as busy 
to the local Selector Switches having access 
thereto. Finally, the start relay R420 completes, 
at the contacts 424, an obvious path for apply 
ing ground potential to the start conductor C47 
in the trunk Jine 63 extending to the common 
Start and level distributor unit (0. 
This application of ground potential to the 

start conductor CST in the trunk line 68 com 
pieties an obvious circuit for energizing the wind 
ing of the trunk start relay R355 corresponding 
to the group of ten C. L. R. trunks, including 
the C. T. R. trunk 452. When the winding of 
the trunk start relay R655 is thus energized this 
relay operates to interrupt, at, the contacts 656, 
a point in a circuit, traced hereinafter, foi en 
ergizing the lower Winding of the marking relay 
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operated as previously explained. Also, upon op 
erating, the transfer relay RT20 completes, at the 
contacts 72, a path for applying battery poten 
tial to the conductor C 289 in the cable 270 ex 
tending to the first operator position 400, this 
path extending from battery by way of the re 
sistor 732 and the contacts 72 and 757 to the 
conductor Cf289. This application of battery po 
tential to the conductor Cl289 in the cable f 270 
completes an obvious path for energizing the 
winding of the answer pilot relay R250 in the 
relay group 20, thereby to cause the latter relay 
to operate. Upon operating, the answer pilot re 
lay R259 interrupts, at the contacts 25, the 
previously traced circuit for energizing the wind 
ing of the start relay Riko in the finder switch 
700 and completes, at the contacts 252, an ob 
vious holding circuit for energizing the Winding of 
the last-mentioned relay, thereby to retain the 
start relay R749 in its operated position. Also, 
the answer pilot relay R250 completes, at the 
contacts 253, the previously mentioned circuit 
for energizing the winding of the control relay 
R. 40, this circuit extending from ground by way 
of the contacts 3 4, C393, the contacts 253, 
C. 88, the contacts 63 and the winding of 
R 48 to battery. Shortly after the winding of 
the control relay R 40 is energized over the 
above-traced circuit, this relay being of the slow 
to-operate type, it operates to complete, at the 
contacts 4, an obvious circuit for energizing 
the winding of the control relay R. 5), thereby to 
cause the latter relay to operate. Upon operating, 
the control relay R. 50 completes, at the contacts 
f í 52, an obvious circuit for energizing the Wind 
ing of the control relay R60, thereby to cause 
the latter relay to operate. Upon operating, the 
control relay R. 60 completes, at the contacts 
| 62, a holding circuit for energizing the winding 
thereof, this circuit extending from the grounded 
conductor C 88 by way of the contacts S2 and 
the winding of R 68 to battery. Also, the control 
relay. R, f SC interrupts, at the contacts -63, the 
previously traced crouilt for energizing the 

5 winding of the control relay R. 49, thereby to 
cause the latter relay to restore. Upon restoring, 
the control relay R 49 interrupts, at the con 
tacts 64, the previously mentioned circuit for 
energizing the winding of the control relay R. 50, 
thereby to cause the latter relay to restore. Upon 
restoring, the control relay R? 50 interrupts, at 
the contacts 52, the previously mentioned origi 
nal circuit for energizing the Winding of the con 
trol relay R. 60. Shortly after the control relay 

5. R. 6 operates, ground potential is removed from 
the control conductor C 83 due to the restora 
tion of the distributor start relay R. 31 in a man 
ner more fully described hereinafter, thereby to 
interrupt the previously traced holding circuit 
for energizing the winding of the control relay 
R 360. Shortly thereafter, the control relay 
R is restores, this relay being of the slow-to 
release type. 
Upon Operating, the control relay R. 48 com 

5 pletes, at the contacts 42 and 43, a circuit for 
impressing high frequency tone current upon the 
windings í í B8 and í í ö! of the talking repeater 

65, this circuit extending from the tone con 
dutctor C. 64 by way of the contacts 52 and 

i 42, Cli 8, the contacts 26, CI 82, the con 
tacts 33, Ci if , the windings 36 and 7, 
Cli, the condenser 8, the contacts 35, 
Ci 84 and the contacts f 43 to ground. Upon 
Operating, the control relay R? 50 interrupts, at 

t5 the contacts 52, the above-traced circuit for 

15 
impressing high frequency tone current upon the 
windings OS and CT of the talking repeater 

5 and prepares, at the contacts 5, an addi 
tional circuit for impressing high frequency tone 
Current upon the Windings mentioned of the taik 
ing repeater i 95. Upon operating, the control 
relay R. S8 completes, at the contacts 6 f, the 
Previously mentioned additional circuit for im 
pressing high frequency tone current upon the 
Windings mentioned of the talking repeater E (5, 
this additional circuit extending from the tone 
conductor C f64 by way of the contacts S, 
f 5f and 42 to C 8 and therefrom by way of 
the previously traced path including the windings 

C6 and of the talking repeater 65 to 
ground at the contacts 43. When the control 
relay RS 40 restores it interrupts, at the con 
tacts i? 62, the previously traced additional cir 
Cuit for impressing high frequency tone current 
Upon the windings mentioned of the talking re 
peater 95. Accordingly, high frequency tone 
current is twice connected to and disconnected 
from the Windings mentioned of the talking re 
peater f 5. As previously explained, the re 
ceiver 28 at the first operator position (45) is 
Operatively. Connected to the winding of the 
talking repeater 25. Accordingly, the receiver 
f 28 Operates to produce a zip-zip tone at the 
first Operator position, thus indicating to the op 
erator thereat that the finder switch 729 is op 
erating to route a call to this position. 

Also, upon Operating, the answer pilot relay 
R250 interrupts, at the contacts 255, the pre 
viously traced circuit for energizing the winding 
of the distributor start relay R 320, thereby to 
cause the latter relay to restore. Upon restor 
ing, the distributor start relay R3 0 interrupts, 
at the contacts 3A4, the previously traced path 
for applying ground potential to the control con 
ductor C i 88 as previously explained, in order to 
cause the control relay R 69 to restore. Also, 
upon operating, the answer pilot relay R 253 com 
pletes, at the contacts 256, a path for applying 
ground potential to the start conductor C 386 in 
cluded in the cable 386 extending to the sender 
control circuit 46 , this path extending from 
ground by way of the contacts f { (A, Ci i89, the 
contacts f 37, Clf 9, the contacts 263 and 256, 
C390 and the contacts 322 to the start con 
ductor C 386 included in the cable ( 388. 
This application of ground potential to the 

Start conductor C 386 in the cable 380 extend 
ing to the sender control circuit 46 causes the 
apparatus included in the sender control circuit 
43 to operate in a well known manner. More 
particularly, the operation of the rotary switch 
S467 is controlled, thereby to cause the last 
mentioned switch to find the cable 786 having a 
calling condition thereon and extending to the 
finder-selector link illustrated. When the ro 
tary SWitch Sil finds the cable 786 a circuit is 
prepared for energizing the cut-in relay Riso in 
the finder Switch 76. Also, the operation of the 
Sender control circuit 46f causes the rotary switch 
S466 to find an idle digit register and control 
circuit. Assuming that the rotary switch S46s 
Selects the line 464 extending to the digit register 
and control circuit 62, the sending key set 463 at 
the first operator position 40 is then in condi 
tion to be operated, thereby to cause the connec 
tion to be extended by way of the toll selector 
Switch 800 associated with the finder switch ice 
after the call has been answered at the first op 
erator position. 

Also, upon restoring, the distributor start re 
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lay R30 interrupts, at the contacts 3d, a fur 
ther point in the previously traced circuit for en 
ergizing the winding of the start relay R740 in 
the finder switch T0, a holding circuit being 
completed at this time for energizing the wind 
ing of the last-mentioned relay due to the op 
erated condition of the answer pilot relay R250. 
Further, the distributor start relay R30 com 
pletes, at the contacts 312, the previously men 
tioned path for applying ground potential to the 
guard conductor C307 in the trunk line 305, 
thereby to complete a circuit for energizing the 
lower winding of the position relay R05, this 
circuit extending from the grounded guard con 
ductor C307 in the trunk line 305 by way of 
the contacts 823 and the lower winding of R O 5 
to battery. The position relay R 65 then op 
erates in the event the distributor start relay in 
the relay group aSSociated With either the Sec 
Ond or the third operator positions at the SWitch 
board is operated, multiple ground potential ap 
pearing upon the distributor start conductor 
C094, thereby to cause the position relay R? 0.5 
to complete, at the contacts 107, a holding cir 
cuit for energizing the upper winding thereof in 
series with the Winding of the position busy relay 
Ri840. This circuit extends from ground poten 
tial appearing upon the distributor start conduc 
tor C 994 by way of the contacts 032 and 037, 
the Winding of RO4), CfO73, the contacts f)2 and 
f0.7 and the upper winding of R0.5 to battery. 
In the event the distributor start relay in the 
relay group associated With the Second Operator 
position at the switchboard is not operated, 
ground potential appears upon the guard con 
ductor C (84, thereby to cause the position relay 
R of 5 to complete, at the contacts 8, a cir 
cuit for energizing the lower winding of the posi 
tion relay R.C. 9 incident to the operation of the 
position relay R? 0.5. Upon operating, the posi 
tion relay RF completes, at the contacts Of, 
a holding circuit for energizing the upper wind 
ing thereof in series with the Winding of the posi 
tion busy relay R C 30, this circuit extending from 
the ground distributor start conductor C 094 by 
Way of the contacts 932 and 937, the winding 
of R 640, C973, the contacts 02 and and 
the upper winding of R 90 to battery. 

In the event, the distributor Start relays in the 
relay groups associated With both the Second 
and third operator positions at the Switchboard 
occupy their restored positicns ground potential 
appears upon both of the guard conductors C83 
and C08. Also, ground potential appears upon 
the guard conductor C 38 due to the restored 
position of the distribUtor start relay Ri 3 19. 
Furthermore, ground potential is completely re 
moved from the distributor start conductor C 094, 
thereby to interrupt tile previously traced hold 
ing circuits for energizing the winding of the 
position busy relay R 640 in series with the upper 
windings of the different position relays R () 0, 
ROf 5 and R. &. Accordingly, operation of the 
position distributor 05 is arrested in this event. 
In view of the above description of the opera 

tion of the position distributor (305 it will be 
understood that further operation of the posi 
tion distributor G5 is initiated at this time in 
cident to the restoration of the distributor start 
relay R. 3 in the relay group associated with the 
first operator position 480 only in the event the 
distributor start relay in the relay group asso 
ciated With one of the other operator positions 
is operated. When the distributor start relay 
in the relay group associated with one of the 

2,230,053 
Operator positions is operated ground potential 
is again applied to the distributor start con 
ductor Cfa)94, thereby to initiate further opera 
tion of the position distributor í G85 in order to 
cause the position distributor 95 to select the 
idle operator position at the switchboard to have 
the next incoming call extended to the switch 
board routed thereto to be answered. 
At this time, when the distributor start relay 

in each relay group associated with each operator 
position at the Switchboard is restored, not one of 
the three previously traced holding circuits for 
energizing the winding of the position busy relay 
R. 40 in Series with the upper winding of one 
of the position relays R. Of O, RiO5 or R, 020 is 
completed. Accordingly, the position busy relay 
R 640 restores to prepare, at the contacts iO42, 
a point in the previously mentioned path for ap 
plying ground potential to the conductor CO43 
extending to the chief operator position. At this 
time the previously mentioned path for apply 
ing ground potential to the conductor C 043 ex 
tending to the chief operator position will be 
completed due to the operation of either the trunk 
relay R 655 or the toll relay Rio 60, thereby to 
indicate to the chief operator that either a trunk 
call or a toll call has been extended to the switch 
board and that the apparatus at no operator po 
Sition at the Switchboard is conditioned to answer 
the call. 
ASSuming that the distributor start relay in the 

relay group associated with the second operator 
position is operated, when the distributor start 
relay R. 38 in the relay group 200 associated 
With the first operator position 400 restores, the 
position relay Rio 5 remains in its operated posi 
tion, the previously traced holding circuit for 
energizing the winding thereof in series with the 
upper Winding of the position busy relay R? 040 
being completed. The operated position relay 
Rf of 5 interrupts, at the contacts G 6, a point 
in the previously traced holding circuit for ener 
gizing the upper Winding of the position relay 
Rie20 in series with the winding of the position 
busy relay R 640, prepares, at the contacts 08, 
the previously traced circuit for energizing the 
lower Winding of the position relay R O O, and 
prepares, at the contacts of 9, a point in a cir 
cuit for applying ground potential by way of the 
Winding of the timer start relay R. G45 to the 
Start conductor CfO83. Also, when the distributor 
start relay R 310 restores it interrupts, at the 
contacts 33, the previously traced path for ap 
plying ground potential to the distributor start 
conductor C 094 in the trunk line 090, ground 
potential being applied to the distributor start 
conductor C 094 in the relay group associated 
With the Second operator position at this time. 
The position relay Rio 20 then restores to in 

terrupt, at the contacts (222, a further point in 
the previously traced holding circuit for energiz 
ing the upper Winding thereof in series with the 
Winding of the position busy relay R. 940, to pre 
pare, at the contacts f02, a point in the previ 
Ously traced holding circuit for energizing the 
upper Winding of the position relay ROO in series 
With the winding of the position busy relay Ro40, 
to interrupt, at the contacts 023, the previously 
traced circuit for energizing the lower winding 
of the position relay R? 0 f5, and to interrupt, at 
the contacts 024, the previously traced path for 
applying ground potential by way of the timer 
Start relay R045 to the start conductor C306 in 
the trunk line 305. Accordingly, at this time, 
the position busy relay R? 040 and the position 
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relay Rs. 5 occupy their operated positions, 
thereby to condition the apparatus at the Second 
operator position at the switchboard to be opera 
tive to answer the next call incoming to the 
switchboard. 

Continuing noW With the operation of the find 
er-selector link illustrated associated With the 
first operator position at the Switchboard inci 
dent to the seizure of the trunkline 440 extending 
to the C. L. R. trunk circuit 480 associated with 
the C. L. R. trunk 450 by the finder switch 30, 
when the finder switch 700 Seizes the trunk line 
440, a connection is established between the tele 
phone instrument at the subscriber substation 
T and the telephone instrument at the first op 
erator position 460. Also, when the rotary 
switch S467 of the sender control circuit ú6 í 
finds the cable 86 a loop circuit for energizing 
the upper and lower windings of the line relay 
R830 in the toll selector SWitch. 89) is completed, 
this circuit extending from ground in the Sender 
control circuit 46 by way of the conductor C99 
in the cable 786, the control conductor C830 of 
the line 826, the lower Winding of R830, the con 
tacts 83 and the line conductor C828 of the line 
826 to the line conductor C788 in the cable 33 
and from battery by way of the upper Winding of 
R830, the contacts 8f and the line conductor 
C827 of thie line 826 tó the line conductor CT787 
in the cable 786, the line conductors C8 and 
C788 in the cable 786 being connected together by 
way of the loop circuit in the sender control cir 
cuit 46f. When the above-traced loop circuit 
for energizing the upper and lower Windings of 
the line relay R330 is completed the latter relay 
operates to condition the toll selector Switch 80 
to be responsive to impulses transmitted from 
the digit register and control circuit 462 in a 
manner more fully described subsequently. At 
this time the telephone instrument at the calling 
subscriber substation Tí is operatively connected 
with the telephone instrument at the first Oper 
ator position 1490. More particularly, the tele 
phone instrument at the subscriber substation Ti 
is connected by way of the subscriber line 45, 
the line circuit 452, the local finder Switch 456, 
the local selector switch 455 and the C. I. R. 
trunk 450 to the repeater 40 in the C. L. R. 
trunk circuit 496; the repeater 46 in the C. L. R. 
trunk circuit 4.6 t) is connected by Way of the trunk 
line 440, the finder switch 760, the cable 270 and 
the trunk circuit at the first Operator position to 
the talking repeater 5; while the transmitter 

27 and the receiver 28 at the first Operator 
position are operatively associated with the talk 
ing repeater i i G5. Accordingly, at this time, the 
subscriber at the subscriber substation. Ti and 
the operator at the first operator position 400 
may converse in either direction. Over the es 
tablished connection and the Subscriber at the 
calling subscriber substation T? advises the Op 
erator at the first operator position 460 concern 
ing the destination of the call, Whereupon the 
operator at the first operator position actuates 
the sending key set 463 thereat. When the Oper 
ator at the first operator position actuat?s the 
sending key set 463 the digit register and con 
trol circuit 462 registers a number of digits cor 
responding to the switch train route to the called 
subscriber substation or to a terminating ex 
change having access to the subscriber line ex 
tending to the called subscriber substation, which 
digits, when transmitted over the outgoing SWitch 
train including the toll selector Switch 88, are 
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effective to cause the call to be extended as above 
indicated. The exact manner of extending a call 
from the operator position to various destina 
tions will be described more fully hereinafter. 

It is noted that the Subscriber at the calling 
subscriber substation T has switchhook Super 
vision after the finder SWitch 20 Operates to find 
the trunk line 4G extending to the C. L. R. trunk 
circuit 483 and may attract the attention of the 
operator at the first operator position 40 be 
fore the call is extended from the first Operator 
position to its destination. This may be accom 
plished by the Subscriber at the calling SubScriber 
substation T. merely by operating the switch 
hook thereat a number of times. Each time the 
switchhook at the subscriber substation. Ti is op 
erated the previously traced loop circuit includ 
ing the local switch train for energizing the Wind 
ings of the line relay R438 in the C. L. R. trunk 
circuit is interrupted to cause the latter relay to 
restore. Upon restoring, the line relay R430 com 
pletes, at the contacts 43, a circuit for energiz 
ing the supervisory relay R. 236 in the relay group 
20, this circuit extending from ground by Way 

of the contacts 33 and 4, the control conductor 
C43 of the trurakline 44 ), the Wiper 707, the con 
tacts Ef 8 and $4, the conductor C.293 in the ca 
ble 270, the contacts i 34 , C 399 and the wind 
ing of R230 to battery. When energized over 
the above-traced circuit the Supervisory relay 
R. A 230 operates to complete, at the contacts 23, 
an obvious path for applying ground potential to 
the conductor C. 235 in the cable 2.0. This ap 
plication of ground potential to the conductor 
C 285 in the cable 2: ) completes a circuit for 
illuminating the supervisory lamp LT67, this cir 
cuit extending from the grounded conductor 
C 285 by way of the contacts 766 and the lamp 
L67 to battery. Accordingly, each time the 
switchhook at the calling subscriber Substation 
T is operated the supervisory relay R230 in the 
relay group 295 at the first operator position 
f 409 operates to complete, at the contacts 23, 
the previously traced circuit for illuminating the 
supervisory lamp L.f67; likewise, each time the 
switchhook at the calling subscriber Substation 
T is released the supervisory relay R230 re 
stores to interrupt, at the contacts 23, the pre 
viously traced circuit for illuminating the Super 
visory lamp Li 6. This flashing of the Super 
visory lamp Li67 attracts the attention of the 
operator at the first operator position 400, 
whereupon the operator at the first operator po 
sition communicates with the subscriber at the 
calling subscriber substation T. 
After the operator at the first operator position 

it a has answered the call from the calling Sub 
scriber substation i she may desire to learn the 
particular one of the C. L. R. trunks which is 
utilized in the connection between the calling Sub 
scriber Substation T and the first operator posi 
tion. This may be accomplished by the Operator 
at the first operator position by Operating the 
check key K to its left-hand or rear position. 
When the check key Ki is thus operated the 
contacts 423 thereof are actuated into engage 
ment, thereby to complete a circuit for energizing 
the Winding of the rear split relay R229, this 
circuit extending from ground by Way Of the Con 
tacts 23 of the check key KSA, C 433, C468 
and the Winding of R, .228 to battery. When en 
ergized over the above-traced circuit the rear Split 
relay R. 322 operates to iriterrupt, at the contacts 
23 i ad 433, 3, the coa ?iectior, betWeen the line 
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conductors C 283 and C 284 in the cable 270 
and the line conductors C 82 and C 84 of the 
trunk circuit at the first operator position and to 
complete, at the contacts 222 and 224, obvious 
connections between the line conductors Cl283 
and C 284 in the cable 270 and the line con 
ductors CSO 94' and C095 in the trunk circuit at 
the first operator position. Also, when the check 
key K? is operated to its rear position the con 
tacts 42 thereof are actuated into engagement, 
thereby to complete a path for applying battery 
potential to the line conductor C44 of the trunk 
line 440, this path extending from battery by Way 
of the resistor 432, Ci 458, the contacts 427 of 
the check key K? , C 460, the contacts 224, the 
line conductor Cl284 in the cable 270, the con 
tacts 752 and and the wiper 702 to the line 
conductor C44 of the trunk line 440. This ap 
plication of ground potental to the line conductor 
C44 of the trunk line 440 completes an obvious 
circuit for energizing the Winding of the iden 
tity relay R425, thereby to cause the latter relay 
to operate. Upon operating, the identity relay 
R425 completes, at the contacts 426, an obvious 
circuit for illuminating the identity lamp L498 in 
dividually associated. With the C. T. R. trunk cir 
cuit 400 and the C. L. R. trunk 350 and commonly 
associated with the operator positions at the 
Switchboard. The illumination of the identity 
lamp L408 indicates to the operator at the first 
operator position that the established connection 
between the first Operator position and the calling 
Subscriber substation T includes the C. L. R. 
trunk 450. 

After the particular C. L. R. trunk included in 
the established connection between the first Oper 
ator position 60 in the central office A and the 
Calling Subscriber Substation Ti has been identi 
fied by the operator at the first operator position 
she operates the check key K back to its nor 
mal position. When the check key K. is oper 
ated back to its normal position the contacts 423 
thereof are actuated into disengagement, thereby 
to interrupt the previously traced circuit for en 
ergizing the winding of the rear split relay R220 
and the contacts 427 thereof are actuated into 
disengagement, thereby to interrupt the previ 
ously traced path for applying battery potential 
to the line conductor C44 of the trunk line 440. 
The identity relay R425 then restores and shortly 
thereafter the rear split relay R. 220 restores, the 
latter relay being of the slow-to-release type. 
Upon restoring, the rear split relay R220 recom 
pletes, at the contacts 22 and 223, the previ 
ously traced connections between the line con 
ductors C 283 and C 284 in the cable 270 and 
the line conductors C 82 and C 84 of the trunk 
circuit at the first operator position. Upon re 
storing, the identity relay R425 interrupts, at the 
contacts 426, the previously mentioned circuit for 
illuminating the identity lamp L408, thereby to 
cause the last-mentioned lamp to be extinguished. 
Eactension of a call from the Suitchboard to the 

distant eacchange B 
ASSunning that the incoming call from the call 

ing Substation T is to be extended to the distant 
exchange B the operator at the first operator 
position 400 initiates the extension of the call by 
actuating the Sending key set 463 as previously 
noted. More particularly, the operator at the 
first Operator position operates the keys of the 
Sending key set 463, thereby to cause the digit 
register and control circuit 462 to register a pre 
determined number of digits corresponding to the 
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switch train route to the distant exchange B. 
Immediately the keys of the sending key set 463 
are operated the digit register and control circuit 
462 begins to operate, first to register the digits 
and then to control the operation of the sender 
control circuit 46, thereby to cause the impulses 
comprising the digits to be transmitted into the 
toll selector switch 890 in a well known manner. 
Should the operator at the first operator posi 

tion make an error in registering the digits she 
Operates the error key K3 thereat, thereby to 
Complete, at the contacts 436 thereof, an ob 
Vious circuit for energizing the winding of the 
error relay R260, thereby to cause the last 
mentioned relay to operate. Upon operating, the 
error relay R? 260 interrupts, at the contacts 
263, the previously traced path for applying 
ground potential to the start conductor C 383 
in the cable 380 extending to the sender control 
circuit 46. The operator at the first operator 
position then operates the send disconnect key 
of the sending key set 463. When the send dis 
connect key of the sending key set 463 is thus 
Operated and ground potential is removed from 
the Start conductor C 386 the sender control cir 
cuit 46 is released, whereupon the previously 
traced loop circuit for energizing the line relay 
R830 in the toll selector switch 800 is interrupted, 
thereby to cause the toil selector switch 800 to be 
released in a manner more fully described sub 
Sequently. Shortly after operating the error key 
K3 the operator at the first operator position 
releases this key, thereby to interrupt, at the con 
tacts 436 thereof, the previously mentioned cir 
cuit for energizing the winding of the error relay 
R. 260. Shortly thereafter the error relay R? 269 
restores, this relay being of the slow-to-release 
type, to recomplete, at the contacts 283, the 
previously traced path for applying ground po 
tential to the start conductor C f386 in the cable 
(380 extending to the sender control circuit 46. 
When ground potential is reapplied to the start 
conductor C1386 in the cable f38), the sender 
control circuit 46 reoperates, in the previously 
described manner, thereby to cause the rotary 
Switch S466 to again seize by way of the line 
464 the digit register and control circuit 462 
and condition the digit register and control cir 
cuit 462 to be responsive to digits set up by the 
Operator on the sending key set 463. Also, the 
rotary Switch S467 reoperates to seize the cable 
786 associated with the toll selector switch 800, 
thereby to condition the toll selector switch 800 
to be responsive to impulses to be transmitted 
thereto. The Operator at the first operator posi 
tion 400 then sets up the digits on the Sending 
key Set as previously described, whereupon the 
digit register and control circuit 462 registers 
the digits and Operates to cause the sender con 
trol circuit 46 to transmit the digits over the 
loop circuit including the line relay R33) and the 
toll Selector Switch 800 as previously noted. 

Disregarding for the present the details of 
the operation of the toll selector switch 869 in 
response to the impulses transmitted thereto 
from the Sender control circuit 46 f, it is noted 
that. When all of the digits registered in the 
digit register and control circuit 482 have been 
transmitted the sender control circuit 46 Oper 
ates to cause ground potential to be applied to 
the conductor C79 in the cable 786. The Oper 
ator at the first operator position then operates 
the send disconnect key of the Sending key set 
463, thereby to cause the sender control circuit 
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moved from the start conductor C 386 in the 
cable 33 in a manner more fully described 
hereinafter. This application of ground poten 
tial to the conductor C9 in the cable 786 Com 
pletes an obvious circuit for energizing the upper 
winding of the cut-in relay Ri80. When thus 
energized the cut-in relay R60 operates to com 
plete, at the contacts 765, a holding circuit for 
energizing the lower Winding thereof in Series 
with the upper Winding of the call pilot relay 
R 328. The last-mentioned circuit extends from 
ground by way of the lower winding of R60, the 
contacts 765 and 752, the conductor C.290 in 
the cable i240, C395 and the upper winding of 
R 32 to battery. When energized over the 
above-traced circuit the call pilot relay R320 
operates to interrupt, at the contacts 322, the 
previously traced path for applying ground po 
tential to the start conductor C386 in the cable 
380, as previously noted, and to interrupt, at 
the contacts 32, a further point in the pre 
viously traced circuit for energizing the Winding 
of the distributor start relay Rt. 30. Also, upon 
operating, the cut-in relay R. 60 completes, at 
the contacts 254, an alternative path for apply 
ing ground potential to the control conductor 
C336 of the line 826, thereby to retain the toll 
Selector Switch 8C operated independently of 
the sender control circuit A6. Also, the cut-in 
relay R763 completes, at the contacts 763, a 
circuit, traced hereinafter, for illuminating the 
supervisory lamp L6 and for operating the con 
trol relay R? 20 for a purpose more fully de 
scribed subsequently and completes, at the con 
tacts 86, an obvious alternative circuit for illumi 
nating the Supervisory lamp L768. Moreover, 
the cut-in relay R.60 completes, at the con 
tacts i. 6 and 762, a connection between the 
line 826 extending to the toll selector switch 800 
and the line conductors C 84 and C 82 of the 
trunk circuit at the first operator position 400. 
Continuing now with the operation of the toll 

selector switch 369, when the previously traced 
loop circuit including the upper and lower Wind 
ings of the line relay R83) is completed, due to 
the Seizure of the cable 786 by the Sender cOn 
trol circuit 36 f, the line relay R830 operates as 
previously explained. Upon operating, the line 
relay R330 interrupts, at the contacts 832, a 
point in a circuit, traced hereinafter, for ener 
gizing the release magnet M86 of the mechanism 
80 included in the toll selector SWitch 800 and 
completes, at the contacts 83i, a circuit for ener 
gizing the winding of the hold relay R840. The 
last-mentioned circuit extends from ground by 
way of the contacts 887 and 83 and the winding 
of R8.3) to battery. When energized over the 
above-traced circuit the hold relay R840 oper 
ates to interrupt, at the contacts 845, a further 
point in the previously mentioned circuit for 
energizing the release magnet M876, to prepare, 
at the contacts 844, a circuit, traced hereinafter, 
for energizing the vertical magnet M877 of the 
mechanism 8 in multiple with the lower Wind 
ing of the transfer relay R850, and to complete, 
at the contacts 84, an obvious path for applying 
ground potential to the control conductor C830 
of the line 826 independently of the Sender con 
trol circuit 46. 
This application of ground potential to the 

control conductor C830 of the line 826 completes 
a circuit for energizing the upper winding of 
the transfer relay R859, this circuit extending 
from the grounded control conductor C830 of 
the line 826 by Way of the set of Switch springs 

9 
S836 and the upper winding of R850 to battery. 
When the upper winding of the transfer relay 
R850 is energized over the above-traced circuit 
it operates. Also, the hold relay R840 completes, 
at the contacts 842, a multiple circuit for ener 
gizing the upper winding of the busy relay R820 
and the lower winding of the electropolarized 
relay R80. This circuit extends from ground by 
way of the contacts 842 and 824 and the upper 
Winding of R820 to battery and from ground by 
Way of the contacts 842 and the lower Winding 
of R80 to battery. When the upper winding 
of the busy relay R820 is thus energized this 
relay is rendered exceedingly fast to operate 
when the lower winding thereof is energized. 
Similarly, when the lower winding of the electro 
polarized relay R8) is thus energized this relay 
is rendered exceedingly fast to operate when the 
intermediate Winding thereof is energized. Upon 
operating, the transfer relay R3 prepares, at 
the contacts 854, a further point in the previously 
inentioned circuit for energizing in multiple the 
vertical magnet M877 and the lower winding of 
the transfer relay R850 and completes, at the 
contacts 853, a circuit for energizing the winding 
of the control relay R869. The circuit for ener 
gizing the winding of the control relay R869 ex 
tends from the grounded control conductor C839 
of the line 826 by Way of the set of Switch springs 
S83, the contacts 853 and the winding of R860 
to battery. When energized over the above 
traced circuit the control relay R86 operates 
to prepare, at the contacts 863, a circuit, traced 
hereinafter, for energizing the winding of the 
control relay R880 in series with the rotary mag- : 
net M1878 Of the mechanism 3 d. The toll selec 
tor Switch. 8) is conditioned at this time to be 
responsive to the series of impulses transmitted 
thereto from the Sender control circuit, 46. 

the subsequent operation of the toll selector 
SWitch 800 depends upon the character of the 
first series of impulses transmitted thereto which, 
in turn, depends upon the position of the trunk 
line in the main contact bank of the mechanism 
80 extending to the desired toil or trunk line. 
ASSuming that the trunk line EPO extending be 
tween the main contact bank of the mechanism 
8 and the ring-down toll circuit 99 in 
dividually aSSociated with the toll line 9) ex 
tending between the central office A and the dis 
tant eXchange B is terminated in one of the 
One-digit levels in the main contact bank of the 
mechanism 80, the toll selector switch 80 op 
erates as an automatic trunk hunting selector 
Switch, Only one digit being utilized to effect the 
operation thereof. 

Each time the previously traced loop circuit 
extending between the sender control circuit 
46 and the line relay R330 in the toll selector 
Switch 809 is interrupted the line relay R83 
restores and each time this loop circuit is con 
pleted the latter relay reoperates. Each time 
the line relay R836 restores it interrupts, at the 
Contacts 83i, the previously traced circuit for 
energizing the winding of the hold relay R84 
and connpletes, at the contacts 832, the pre 
Viously mentioned circuit for energizing in 
multiple the vertical magnet M877 and the lower 
Winding of the transfer relay R.353, Con. 
versely, each time the line relay R83 operates it 
interrupts, at the contacts 832, the previously 
traced circuit for energizing in multiple the 
vertical magnet, M37 and the lower winding of 
the transfer relay R853 and conpletes, at the 
contacts 33, the previously mentioned circuit 
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for energizing the winding of the hold relay 
R849. The hold relay R840, being of the slow 
to-release type, does not restore during impuls 
ing and the vertical magnet M81 operates each 
time it is energized to cause the Wiper set of the 
mechanism 8? to be driven step by Step in the 
vertical direction. Similarly, the transfer relay 
R850 does not restore during impulsing, this 
relay being of the slow-to-release type. The pre 
viously mentioned circuit for energizing the 
vertical magnet M87 in multiple with the Wind 
ing of the transfer relay R859 extends from 
ground by way of the contacts 8 7, 832 and 844 
to the contacts 854, from the contacts 854 by 
way of the winding of M877 to battery, and 
from the contacts 854 by way of the lower Wind 
ing of R350 to battery. 
When the wiper set of the mechanism 88 

is driven away from its normal position One Step 
in the vertical direction the set of SWitch Springs 
S836 is actuated into disengagement, While the 
sets of switch springs S834 and S835 are 
actuated into engagement. When the set of 
switch springs S836 is actuated into engagement 
the previously traced circuit for energizing the 
upper winding of the transfer relay R850 is inter 
rupted; when the set of switch springs S83 is 
actuated into engagement a point in an alter 
native circuit, traced hereinafter, for energizing 
the rotary magnet M88 is prepared; and When 
the set of switch springs S835 is actuated into en 
gagement a further point in the previously men 
tioned circuit for energizing the release magnet 
M876 is prepared. At the conclusion of the 
first digit the wiper set of the mechanism 80 
occupies a vertical position opposite the level in 
the main contact bank of the mechanism 80? 
wherein the trunk line it is terminated and 
the sets of switch springs S83 and S838 are 
respectively actuated into disengagement and 
engagement. When the set of Switch Springs 
S837 is actuated into disengagement the pre 
viously traced circuit for energizing the Wind 
ing of the control relay R360 is interrupted, 
thereby to cause the latter relay to restore and 
prepaire, at the contacts 86t, a further point in 
the previously mentioned circuit for energizing 
the intermediate winding of the electro 
polarized relay R8 G and prepare, at the con 
tacts 864, a further point in the previously 
mentioned alternative circuit for energizing the 
rotary magnet M878. When the set of Switch 
springs S838 is actuated into engagement a 
circuit, traced hereinafter, is prepared for ener 
gizing the winding of the ring-down relay R885. 
At the conclusion of the first digit mentioned 

he line relay R83 reoperates over the previously 
traced loop circuit extending into the Sender con 
trol circuit i?, Whereupon the previously traced 
circuit for energizing in multiple the Vertical 
magnet M87 and the lower winding of the trans 
fer relay R850 is interrupted at the contacts 832. 
Also, the line relay R83) prepares, at the contacts 
83, a further point in the previously mentioned 
alternative circuit for energizing the rotary mag 
net M878. Shortly thereafter the transfer relay 
R85 restores to complete, at the contacts 856, 
the previously mentioned alternative circuit for 
energizing the rotary magnet M878 and to pre 
pare, at the contacts 852, a further point in the 
previously mentioned circuit for energizing the 
intermediate winding of the electropolarized re 
lay R80. The previously mentioned alternative 
circuit for energizing the rotary magnet M878 ex 
tends from ground by way of the contacts 87 and 
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831, the set of switch springs S834, the contacts 
856, 864, 874 and 879 and the winding of M878 
to battery. When energized over the above 
traced circuit the rotary magnet M878 operates 
to interrupt, at the contacts 89, the previously 
traced alternative circuit for energizing the Wind 
ing thereof, whereupon the rotary magnet M878 
restores to recomplete, at the contacts 879, the 
previously traced alternative circuit for energiz 
ing the winding thereof. Accordingly, the rotary 
magnet M878 operates intermittently, thereby to 
drive the Wipers of the mechanism 80 step by 
step in the rotary direction. The rotary magnet 
M878 continues to operate, thereby to cause the 
wiper set of the mechanism 89 to be rotated Step 
by step in the rotary direction until an idle trunk 
line in the group of trunk lines extending to the 
ring-down toll circuits associated with the toll 
lines extending between the central office A and 
the distant eXchange B is found. 
Each time the wiper set of the mechanism 8) 

is rotated one step in the rotary direction a trunk 
line is tested by the electropolarized relay R80. 
In the event the trunk line is busy ground poten 
tial appears upon the control conductor thereof, 
thereby to complete a path for short-circuiting 
the intermediate winding of the electropolarized 
relay R80, this path extending from the ground 
ed control conductor C83 of the line 626 by Way 
of the intermediate winding of R8?), the contacts 
843, 852, 825, 86t, 872 and 88 and the wiper 
805 of the wiper set of the mechanism 80 to the 
grounded control conductor of the busy trunk 
line. When an idle trunk line is tested by the 
electropolarized relay R80 in the above described 
manner battery potential appearing upon the Con 
trol conductor thereof completes a circuit sub 
stantially identical to the above-traced circuit for 
energizing the intermediate Winding of the elec 
tropolarized relay R80. When the intermediate 
winding of the electropolarized relay R80 is thus 
energized the electropolarized relay R30 oper 
ates exceedingly fast to complete, at the contacts 
3 f6, a holding circuit for energizing the upper 
Winding thereof, this circuit extending from the 
grounded control conductor C830 of the line 826 
by Way of the contacts 86 and the upper Wind 
ing of R80 to battery. Also, upon operating, the 
electropolarized relay R80 interrupts, at the 
contacts 87, the previously traced alternative cir 
cuit for energizing the rotary magnet M88, 
thereby to prevent further movement of the wiper 
set of the mechanism 8t? in the rotary direction, 
Also, the electropolarized relay R80 interrupts, 
at the contacts 8A, the previously traced circuit 
for energizing the Winding of the hold relay R840, 
thereby to cause the latter relay to restore shortly 
thereafter. Moreover, the electropolarized relay 
R80 interrupts, at the contacts 8 if and 83, the 
previously traced loop circuit for energizing the 
upper and lower windings of the line relay R830, 
thereby to CauSe the latter relay to restore. Also, 
the electropolarized relay R80 prepares, at the 
contacts 82 and 84, points in a circuit, traced 
hereinafter, for connecting the line conductors 
C827 and C828 of the line 826 to the line con 
ductors of the seized trunk line. Finally, the 
electropolarized relay R8 10 completes, at the con 
tacts 85, a path for applying ground potential 
to the wiper 805 of the wiper set of the mecha 
nism 80, this path extending from ground by 
way of the contacts 85, 852, 825, 861, 872 and 
88 to the wiper 85. 
This application of ground potential to the Wip 

er 805 of the Wiper set of the mechanism 80 
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calises the ring-down toll circuit associated with 
the seized trunk line to operate and mark the as 
Sociated trunk line as busy to the switches having 
access thereto. ASSuming that the trunk line 70 
extending to the ring-down toll circuit C0 indi 
Vidually associated with the toll line 90 extend 
ing between the central office A and the distant 
eXchange B is seized by the toll selector switch 
8 the ring-down toll circuit GO operates at this 
time, thereby to mark the toll line 99 as busy to 
the switches having access thereto. 
In the event the distant exchange B is of the 

automatic type series of impulses are transmitted 
thereto from the sender control circuit 46 by 
Way of the toll selector switch 800, the ring-down 
toll circuit and the toll line 90, thereby to 
CauSe the SWitch train therein to operate and ex 
tend the connection to a toll operator position in 
the distant exchange B. When the toll selector 
SWitch. 808 operates to seize the trunk line 70 ex 
tending to the ring-down toll circuit 00 the wiper 
89.3 of the wiper set of the mechanism 80 en 
gages a contact in the main contact bank of the 
mechanisin Gi terminating the control conductor 
C 2 of the trunk line to which is adapted to 
have ground potential in the ring-down toll cir 
cuit í º applied thereto, thereby to complete a 
circuit, traced hereinafter, for illuminating the 
Supervisory lamp L76. 
At this time the trunk circuit at the first op 

erator position 46) is connected to the toll line 
898 extending between the central office A and 
the distant exchange B, the line conductor C182 
Of the trunk circuit at the first operator position 
being connected by way of the contacts 20 , 
Ci i 8, the contacts i 4, C i 80, the contacts 
22 A, the line conductor Cl28 in the cable 270, 
the contacts 754 and 762, the line conductor 
C328 of the line 826, the contacts 8 f4 and C808 
to the wiper 883; and the line conductor C 84 
of the trunk circuit at the first operator position 
being connected by Way of the contacts 203 and 
23, the line conductor C 282 in the cable 270, 

the contacts 75; and 76 f, the line conductor C827 
of the line 82, the contacts 82, C807 and the 
contacts 882 and 89 to the wiper 802. Also, the 
line conductors C 82 and C. 84 of the trunk 
circuit at the first operator position are opera 
tively connected to the talking repeater 5 as 
previously explained; and the wipers 803 and 802 
of the Wipei set of the mechanism 80 engage 
the line conductors C 74 and CT3, respectively, 
Of the trunk line extending to the ring-down 
toil circuit . Finally, the line conductor C3 
of the trunk line 0 is connected by way of the 
contacts 2 to the line conductor C94 of the 
toll line 3; and the line conductor C4 of the 
tiunk line fit is connected by Way of the con 
tacts 4 to the line conductor C95 of the toll 
jxhe 92. 
As previously explained, the toll selector switch 

8 - Operated to seize the trunk line, O extend 
ing to the ring-down toll circuit 09 due to the 
presence of battery potential upon the control 
conductor C of the trunk line 70 engaged by 
the wiper 885 of the wiper set of the mechanism 
3. The battery potential on the control con 
ductor C E of the trunk line () is derived in 
he ring-down toll circuit (O and extends from 
battery by Way of the winding of the marking 
relay R. 3, the contact:S 53 and 2 to the con 
to conductor C of the trunk line 0. Fur 
thermore, when the electropolarized relay R80 
operates to cause ground potential to be applied 
to the Wiper 85 of the wiper set of the mecha 

nism 80 and consequently to the control con 
ductor CIT I of the trunk line 70 a circuit, Sub 
Stantially identical to that previously traced, is 
completed for energizing the Winding of the 
marking relay Rt 60. When the winding of the 
marking relay R? 60 is thus energized this relay 
Operates to complete, at the contacts 63, a path 
for applying ground potential to the control con 
ductor C84 of the trunk line 8 extending to 
the main contact banks of the finder switches of 
the finder-selector links associated with the op 
erator positions at the switchboard, thereby posi 
tively to mark as busy the ring-down toll cir 
cuit f() by way of the trunk line 80. The last 
mentioned path extends from the grounded con 
trol conductor CAT of the trunk line C by way 
of the contacts 24, 53 and 63 to the control 
conductor CS 84 of the trunk line 89. 

Also, when the sender control circuit 4S op 
erates to transmit all of the digits registered in 
the digit register and control circuit 462 it op 
erates to cause battery potential to be momen 
tarily applied to the conductor C89 in the cable 
786, thereby to complete a circuit for energiz 
ing the lower winding of the control relay R895 
in the toll selector switch 890, this circuit ex 
tending from the grounded control conductor 
C830 of the line 826 by way of the lower winding 
of R895, the contacts 297 and 8 and the con 
trol conductor C829 of the line 326 to the con 
ductor C789 in the cable 786 having battery po 
tential thereon. When the lower winding of the 
control relay R895 is thus energized this relay 
operates to complete, at the contacts 899, an 
obvious holding circuit for energizing the upper 
winding thereof, to prepare, at the contacts 896, 
a further point in the previously mentioned cir 
cuit for energizing the winding of the ring-down 
relay R885, and to prepare, at the contacts 898, 
a further point in the previously mentioned cir 
cuit for illuminating the Supervisory lamp L. 6. 
The Operator at the first operator position 499 

then causes ringing current to be projected over 
the toll line 99 extending between the central 
office A and the distant exchange B, this being 
accomplished by operating the ring key K5 at 
her position to its right-hand or front position. 
When the ring key K5 is thus operated an ob 
vious circuit is completed, at the contacts 4C2 
thereof, for energizing the Winding of the front 
split relay R26, thereby to cause the latter re 
lay to operate. Also, at the contacts 496 and 
f404 of the ring key K.5, obvious paths are com 
pleted for respectively connecting ground and 
battery potentials to the conductors C465 and 
C 464. Upon operating, the front split relay 
R. 2 iO interrupts, at the contacts i 2 i? and 23, 
the previously traced Connection betWeen the 
trunk circuit at the first operator position and 
the line conductors C 28 and C 282 in the cable 
270 and completes, at the contacts 2i 2 and 24, 
connections between the conductors Cli A and 
C 465 and the line conductors C 28 and C1282, 
respectively, in the cable 270. Accordingly, a 
path is completed for COnnecting ground poten 
tial to the line conductor C3 of the trunk line 
70 and a path is completed for connecting bat 

tery potential to the line conductor CET 4 of the 
trunk line 79, the first-mentioned path extend 
ing from the grounded conductor C. A 65 by Way 
of the contacts 24, the line conductor C 282 
in the cable 2 and by way of the previously 
traced path to the line conductor CA3 of the 
trunk line fic, and the second-mentioned path 
extending from battery potential on the con 
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22 
ductor C 464 by Way of the contacts 2 f2 and the 
line conductor Cl28 in the cable 270 and by 
way of the previously traced path to the line con 
ductor C4 of the trunk line ). 
This application of ground potential to the 

line conductor C3 of the trunk line 0 com 
pletes a path for short-circuiting the winding of 
the identity relay R 25, this path extending from 
the grounded line conductor C 73 of the trunk 
line 70 by way of the upper winding of the in 
pedance If 30 and the winding of R 25 to ground. 
The Short-circuiting of the Winding of the iden 
tity relay R25 positively prevents this relay from 
operating at this time. The application of bat 
tery potential to the line conductor C? 4 of the 
trunk line completes a circuit for energizing 
the Winding of the ring relay R? 0, this circuit 
extending from battery potential appearing upon 
the line conductor C.74 by Way of the lower 
Winding of the impedance I:30, the contacts 27 
and the Winding of R? 0 to ground. When thus 
energized the ring relay R? 0 operates to inter 
rupt, at the contacts 2 and 4, the previously 
traced connections between the line conductors 
C 94 and C 95 of the toll line f9 and the line 
conductors C 73 and C4 of the trunk line 
and to complete, at the contacts and 3, 
obvious connections between the line conductors 
C 94 and C 95 of the toll line 90 and the line 
conductors C47 and C 46 of the line 45 extend 
ing to the ringing generator. Accordingly, alter 
nating ringing current is projected from the 
ringing generator by way of the line 45 over the 
toll line 90 to the distant exchange B. 
After the operator at the first operator posi 

tion 1400 operates the ring key K5 to its front 
position, thereby to cause alternating ringing 
current to be projected over the toll line 90 to 
the distant exchange B, she restores the ring 
key K5 to its normal position. When the ring 
key K5 is restored to its normal position the pre 
viously traced paths for applying ground and bat 
tery potentials to the conductors C 465 and 
C 464, respectively, are interrupted, at the con 
tacts 406 and 494 thereof, and the previously 
mentioned circuit for energizing the winding of 
the front split relay R2 is interrupted at the 
contacts 482 thereof. Accordingly, the front 
split relay Rt 2 forestores shortly thereafter, this 
relay being of the slow-to-release type, and the 
previously traced path for short-circuiting the 
winding of the identity relay R25 and the pre 
viously traced circuit for energizing the winding 
of the ring relay R O are interrupted. The ring 
relay R, ?o then restores to interrupt, at the con 
tacts and 3, the previously traced connec 
tion for projecting ringing current from the ring 
ing generator over the toll line 9 and to com 
plete, at the contacts 2 and f { A, the previously 
traced connection between the toll line 9) and 
the trunk line (). At this time the operator af, 
the first operator position f 400 in the central 
office A may communicate with the toll operator 
in the distant exchange B, the toli operator po 
sition in the distant, exchange B being connected 
to the toll line 90. Further, the operator at the 
first operator position f 40 in the central Office 
A instructs the operator at the toll operator po 
sition in the distant exchange B concerning the 
forwarding of the call, after which the toll op 
erator at the to operator position in the dis 
tant exchange B extends the call to its destina 
tion in a Well known manner. 

After the connection has been established be 
tween the first operator position 490 in the cen 
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tral office A and the toll operator position in the 
distant exchange B the toll operator at the toll 
operator position in the distant exchange B may 
desire to attract the attention of the operator at 
the first operator position 400. This may read 
ily be accomplished by the operator at the dis 
tant exchange B by operating a key at her po 
sition, thereby to cause alternating ringing cur 
rent to be projected over the toll line 90 to the 
ring-down toll circuit O. When alternating 
ringing current is projected over the toll line 90 
a circuit is completed for energizing the wind 
ing of the ring-up relay R35, this circuit eX 
tending from the line conductor C94 of the toll 
line 90 by way of the contacts 2, CT3, the 
Winding of R35, the condenser f3, C14 and 
the contacts f4 to the line conductor C95 of 
the toll line 90, the line conductors C94 and 
C 95 of the toll line 90 having alternating Wolt 
age impressed therebetween at the toll operator 
position in the distant exchange B. When the 
ring-up relay R35 is thus energized it operates 
to interrupt, at the contacts 36, an obvious nor 
mally completed circuit for energizing the Wind 
ing of the control relay R40, thereby to cause 
the control relay R 4) to restore shortly there 
after, the latter relay being of the slow-to-re 
lease type. Upon restoring, the control relay 
R 40 completes, at the contacts 4, a circuit for 
energizing the upper winding of the start relay 
R. 50, this circuit extending from ground by way 
of the contacts 4 and 24 and the upper Wind 
ing of R? 50 to battery. When energized over the 
above-traced circuit the start relay R50 oper 
ates to complete, at the contacts 55, a path for 
applying ground potential to the control Con 
ductor C2 of the trunk line 7), this path ex 
tending from ground by Way of the contacts 55 
and the lower Winding of R 5) to the control 
conductor C 72 of the trunk line 0. This ap 
plication of ground potential to the control con 
ductor CT 2 of the trunk line 70 completes a 
circuit for energizing the winding of the control 
relay R. 20 in the relay group 200 at the first 
operator position 400, this circuit extending 
from the grounded control conductor CT2 of 
the trunk line O by way of the wiper 804 of the 
wiper set of the mechanism 80, the contacts 898 
and 87 f, the control conductor C829 of the line 
826, the contacts 763, the supervisory lamp L776, 
the contacts 774 of the talk key K80, the con 
ductor C i 87 in the cable i 270, the resistor | 22 
and the Winding of R, 20 to battery. When en 
ergized over the above-traced circuit the con 
trol relay R2) operates to complete, at the con 
tacts 2, an obvious path for short-circuiting 
the resistor f l 22, thereby to reduce the series 
resistance of the above-traced circuit in Order to 
cause the supervisory lamp L776 to be illumi 
nated. However, the series resistance of the 
above-traced circuit is sufficiently high to pre 
went adequate energization of the lower winding 
of the start relay R 50 in Order to retain this re 
lay in its operated position. Accordingly, the 
start relay R50 restores in the event the previ 
ously traced circuit for energizing the upper 
Winding thereof has been interrupted at this 
time. 
The operator at the toll operator position in 

the distant exchange B operates the key at her 
position back and forth between its normal and 
ring position, thereby to cause the ring-up relay 
R 35 to operate and restore intermittently. Each 
time the ring-up relay R35 restores it completes, 
at the contacts 36, the previously mentioned 
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circuit for energizing the winding of the control 
relay Rf40. The control relay R40 then oper 
ates to interrupt, at the contacts 4f, the previ 
ously traced circuit for energizing the upper 
winding of the start relay R. 50, thereby to cause 
the latter relay to restore. Accordingly, the start 
relay R50 is intermittently operated, thereby 
to complete intermittently, at the contacts 55, 
the previously traced path for applying ground 
potential to the control conductor Cf2 of the 
trunk line fle, whereupon the supervisory lamp 
Li 6 flashes. The flashing of the Supervisory 
lamp L76 attracts the attention of the operator 
at the first operator position 4. 

Also, the ringing current projected from the toll 
operator position in the distant exchange B over 
the toll line 9 is conducted over the trunk line 
f0, thereby to complete a circuit for energizing 

the winding of the ring-down relay R885, this 
circuit extending from the line conductor C3 
of the trunk line by way of the wiper 832 of 
the wiper set of the mechanism 8 , the contacts 
89t, the condenser 887, the winding of R885, the 
set of switch springs S838, the contacts 896 and 
the wiper 83 to the line conductor C4 of the 
trunk line (), alternating ringing voltage being 
impressed across the line conductors. C3 and 
Ci 4 of the trunk line ) as previously explained. 
When energized over the above-traced circuit the 
ring-down relay R885 operates to complete, at the 
contacts 886, an obvious circuit for energizing the 
winding of the control relay R89, thereby to 
cause the latter relay to Operate. Upon Operat 
ing, the control relay R899 interrupts, at the con 
tacts 89 and 892, the connection between the line 
conductor C3 of the trunk line and the line 
conductor C 34 of the trunk circuit at the first 
operator position, thereby to prevent the alternat 
ing ringing current projected over the trunk line 
| 70 from being conducted to the talking repeater 

5 and the consequent production of tone by the 
receiver 28 at the first operator position associ 
ated With the talking repeater f : 5. Also, upon 
operating, the control relay R898 interrupts, at 
the contacts 83E, the previously traced circuit for 
energizing the winding of the ring-down relay 
R335, thereby to cause the latter relay to restore 
and interrupt, at the contacts 886, the previously 
mentioned circuit for energizing the Winding of 
the control relay R898. However, the control re 
lay R890, being of the slow-to-release type, does 
not immediately restore. Shortly thereafter the 
control relay R-39 restores to recomplete, at the 
contacts 89 and 892, the previously traced con 
hection between the line conductor CS3 of the 
trunk line f and the line conductor C 84 of 
the trunk circuit, at the first operator position and 
to again prepare, at the contacts 89, the pre 
viously traced circuit for energizing the winding 
of the ring-down relay R885. 

After the operator at the first operator position 
has extended the call from the SWitchboat'd 

in the central Office. A to the toll operator position 
in the distant exchange B she may desire to learn 
the particular one of the toll lines which is ulti 
lized in the connection between the Switchboard 
in the central office A, and the toll Operator osi 
tion in the distant exchange B. This may be 
accomplished by the operator at the first operator 
position by operating the check key K to its 
right-hand or front position. When the chack 
key Ki is thus operated the contacts 426 thereof 
are actuated into engagement, thereby to corn 
plete a circuit for energizing the Winding of the 
front split relay R2 (), this circuit extending 

23 
from ground by Way of the contacts 426 of the 
check key K , C 466 and the winding of R120 
to battery. When energized over the above 
traced circuit the front split relay R A20 oper 
ates. Also, when the check key Kf is operated 
to its front position a path is completed for ap 
plying battery potential to the conductor C 465, 
this path extending from battery by way of the 
resistor f432, C. 458 and the contacts 428 of the 
check key K to the conductor C 465. Upon 
Operating, the front spiit relay R í 2í? completes, 
at the contacts 24, a circuit for energizing the 
winding of the identity relay R 25, this circuit 
eXtending from battery potential on the conduc 
tor C465 by way of the contacts 24, the line 
conductor C 282 in the cable 2: , the contacts 
5A and i8, the line conductor C32, of the line 

326, the contacts 8:2, C87, the contacts 892 and 
S3, the wiper 882, the line conductor CZ 73 of the 
trunk line , the upper winding of the imped 
ance IS and the winding of Rs 25 to ground. 
When energized over the above-traced circuit the 
identity relay R. 25 operates to complete, at the 
contacts 28, an obvious circuit, for illuminating 
the identity lamp Li 85 individually associated 
With the ring-doWn toll circuit and the toll 
line 99 and commonly associated with the oper 
ator positions at the switchboard. 
After the particular toll line included in the 

established connection between the first operator 
position in the central office A and the toll 
operator position in the distant exchange B has 
been identified by the operator at the first Oper 
ator position she operates the check key K back 
to its normal position. When the check key Kif 
is Operated back to its normal position the coin 
tacts £26 thereof are actuated into disengage 
inent, thereby to interrupt the previously traced 
circuit for energizing the winding of the front 
split relay Rd 2, 3, whereupon the latter relay re 
stores shortly thereafter. Also, When the check 
key K is operated back to its normal position 
the contacts (28 thereof are actuated into dis 
engagement, thereby to interrupt the previously 
traced path for applying battery potential to the 
conductor C 465, whereupon the previously traced 
circuit for energizing the winding of the identity 
relay R25 is interrupted. The identity relay 
R. 25 then restores to interrupt, at the contacts 
23, the previously mentioned circuit for illum 

inating the identity lamp Ll 85, thereby to cause 
the last-mentioned lamp to be extinguished. 

Before proceeding with the explanation of the 
operation of the apparatus at the first Operator 
position 49 in order to interconnect the call 
ing subscriber Substation TA and the toll Oper 
ator position in the distant exchange B, it is 
noted that the operator at the first operator 
position may render any one of the ring-down 
toll circuits and the associated toll line extend 
ing between the central office A and the distant 
exchange B busy after establishing a connec 
tion from the first operator position to the par 
ticular ring-down toll circuit. ASSunning that 
the operator at the first operator position 400 
desires to render the ring-down toll circuit () 
busy after establishing a connection thereto by 
way of the toll selector switch 8), as previously 
explained, she operates the Order and Stait key 
K to its left-hand or order position and oper 
ates the check key K to its front position. 
When the check key K is operated to its front 
position the previously traced circuit for ener 
gizing the winding of the front split relay R2 0 
is completed at the contacts 426 thereof and the 
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previously traced path for applying battery po 
tential to the conductor C465 is completed at 
the contacts 428 thereof. Also, when the check 
key K is operated to its front position, while 
the order and start key K is operated to its 
order position, a path is completed for connect 
ing battery potential to the conductor C 464, 
this path extending from battery by Way of the 
resistor 432, C1458, the contacts 446 of the 
order and start key KT, CF 459 and the contacts 
430 of the check key K to the conductor 
C 464. The front split relay R2 to then operates 
to complete, at the contacts 24, the previously 
traced circuit for energizing the winding of the 
identity relay R25, thereby to cause operation 
of the latter relay. Also, the front Split relay 
R2 to completes, at the contacts 22, a circuit 
for energizing the lower Winding of the Order 
relay R20, this circuit extending from battery 
potential appearing upon the conductor C464 
by way of the contacts f22, the line conductor 
C28 in the cable f 270, the contacts 754 and 
762, the line conductor C828 of the line 826, the 
contacts 84, C868, the wiper 803, the line con 
ductor C4 of the trunk line 79, the lower 
winding of the impedance I30, the contacts 26 
and the lower winding of R20 to ground. When 
energized over the above-traced circuit the order 
relay R20 operates to complete, at the contacts 
23, a holding circuit for energizing the upper 

winding thereof in series with the Supervisory 
lamp L. 86, this circuit extending from ground 
by way of the lamp Ll 86, the switch S87, C93, 
the contacts 23 and the upper winding of R?20 
to battery. Also, it is noted that the upper wind 
ing of the order relay R.20 may be energized by 
way of a circuit including the conductor C92 
extending to the chief operator position. Ac 
cordingly, the Order relay R. 20 may be oper 
ated and retained in its operated position under 
the control of the chief operator or under the 
control of an operator at One of the operator 
positions at the Switchboard. The illumination 
of the lamp L. 86 indicates to the attendant at 
the central office A that the ring-down toll cir 
cuit !00 and the toll line 190 individually aSSO 
ciated therewith are out of order. After the 
ring-down toll circuit OO or the toll line 90 has 
been repaired, the attendant at the central office 
A may again place the ring-down toll circuit 00 
and the toll line 90 in service by momentarily 
operating the switch S. 87, thereby to interrupt 
the previously traced holding circuit for ener 
gizing in series the lamp L. 86 and the upper 
Winding of the order relay R? 20. 

Also, upon operating, the order relay R20 
completes, at the contacts 22, an obvious path 
for applying ground potential to the control con 
ductor CT of the trunk line 70, thereby to pre 
vent seizure of the trunk line fl) and the ring 
down toll circuit OO associated therewith by the 
switches having access thereto. Further, the 
order relay R20 interrupts, at the contacts 24, 
a point in the previously traced circuit for en 
ergizing the upper winding of the start relay 
R, 50, thereby to prevent operation of the latter 
relay and the consequent Seizure of the trunk 
line 80 and the ring-down toll circuit OO by 
the finder SWitches of the finder-selector links 
associated with the operator positions at the 
switchboard. Finally, the order relay R? 20 com 
pletes, at the contacts 25 and 26, obvious con 
nections between the line conductors C94 and 
C95 of the toll line 90 and the line conductors 
C6 and C66 of the line 65 extending to a 
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Source of trouble tone voltage. The application 
of trouble tone voltage between the line con 
ductors of the toll line 90 marks the toll line 
90 as out of order, which tone will be received 

in the event the toll line 9 is seized by the 
operator at the toll operator position in the 
distant exchange B. 
Continuing now with the operation of the ap 

paratus at the first operator position 60 in 
order to establish a connection between the call 
ing subscriber substation T and the toll oper 
ator position in the distant exchange B, after the 
call has been forwarded by the operator at the 
operator position 400 in the central office A to 
the toll operator position in the distant exchange 
B and the operator at the operator position 409 
in the central office A has verified the forwarding 
of the call, the operator at the first operator posi 
tion informs the Subscriber at the calling Sub 
scriber Substation T that he may begin the 
conversation. The operator at the first oper 
ator position then returns the talk key KT80 of 
the finder SWitch to its normal position. 
When the talk key KT8 is returned to its normal 
position a further point in the previously traced 
circuit for illuminating the supervisory lamp 
L776 and for energizing the Winding of the con 
trol relay R20 in series is interrupted at the 
contacts 774 thereof; however, an alternative 
circuit, traced hereinafter, is prepared, at the 
contacts 775 of the talk key K780, for illumi 
nating the supervisory lamp L776. Also, when 
the talk key K780 is restored to its normal posi 
tion a further point in the previously traced 
circuit for energizing the lower winding of the 
connect relay R750 is interrupted at the con 
tacts 782 thereof; and a point is interrupted, at 
the contacts 78 of the talk key K780, in the 
previously traced holding circuit for energizing 
the upper winding of the connect relay R750 in 
series with the winding of the talk relay R! Í30, 
thereby to cause the latter relays to restore. 
Upon restoring, the connect relay R750 inter 

rupts, at the contacts 752 and 755, points in the 
previously traced circuit for connecting the 
C. L. R. trunk 450 to the trunk circuit at the first 
Operator position and interrupts, at the contacts 
75 and 754, points in the previously traced cir 
cuit for connecting the called toll line 99 to the 
trunk circuit at the first operator position. Also, 
the connect relay R750 completes, at the contacts 
753 and 756, a direct connection between the 
finder Switch 700 and the line 826 extending to 
the toll Selector switch 330, thereby to complete a 
direct connection between the C. L. R. trunk 459 
and the toll line 9). Also, at this time, the calling 
Subscriber line 45 extending to the calling sub 
scriber substation T is operatively connected to 
the C. L. R. trunk 450 by way of the local link 4.54 
and the called subscriber substation is operatively 
connected with the toll line 90 by Way of the toll 
operator position in the distant exchange B. 
Hence, at this time, the subscriber at the calling 
Subscriber Substation T and the subscriber at 
the called subscriber substation in the distant ex 
change B may communicate with each other. 

Also, upon restoring, the connect relay R50 in 
terrupts, at the contacts 757, the previously 
traced circuit for energizing the winding of the 
answer pilot relay R.250, interrupts, at the con 
tacts 152', the previously traced circuit for ener 
gizing the upper winding of the call pilot relay 
R320, and interrupts, at the contacts 75 , the 
previously traced circuit for energizing the wind 
ing of the start relay R740, thereby to cause these 
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relays to restore. Upon restoring, the start relay 
R40 interrupts, at the contacts 742, the previ 
Ously traced circuit for energizing the upper 
winding of the electropolarized relay R. how 
ever, the electropolarized relay Rif remains in 
itS Operated position at this time due to the con 
pleted holding circuit for energizing the lower 
winding thereof. Also, the transfer relay R-29 
remains in its operated position due to the con 
pleted holding circuit for energizing the upper 
winding thereof. Further, the start relay R4 
interrupts, at the contacts 744, a further point in 
the previously traced circuit, for energizing the 
Winding of the Supervisory relay Ri23 and pre 
pares, at the contacts 45, an alternative circuit, 
traced hereinafter, for illuminating the super 
visory lamp TT 67. Finally, the start relay R89 
prepares, at the contacts 743, a further point in 
the previously mentioned circuit for energizing 
the release magnet M 35. Further, the cut-in 
relay R80 remains in its operated position due to 
the completed holding circuit for energizing the 
lower winding thereof, this circuit extending from 
ground by way of the lower winding of R76, the 
contacts $5 and the resistor 33 to battery. 
At this time the Subscriber at the calling sub 

scriber Substation T " has Switchhock supervision 
and may attract the attention of the operator at 
the first operator position 4 by operating the 
SWitchhook at the subscriber Substation T a 
number of times, thereby to cause the line relay 
R438 in the C. L. R. trunk circuit, 49 to operate 
and restore intermittently as previously explained. 
Each time the line relay R433 restores it com 
pletes, at the contacts 43 f, the previously men 
tioned alternative circuit for illuminating the 
Supervisory lamp L6, this circuit extending 
from ground by Way of the contacts 3 and 4 , 
the control conductor Cé43 of the trunk line 44), 
the wiper of the wiper set of the mechanism 

, the contacts A8 and 745 and the lamp LA 6 
to battery. Conversely, each time the line relay 
R433 operates it interrupts, at the contacts 43, 
the previously traced alternative circuit for ill 
luminating the supervisory lamp L6. Accord 
ingly, the subscriber at the calling subscriber 
substation Tf may cause the Supervisory lamp 
L: 5 to flash, thereby to attract the attention of 
the operator at the first operator position 4 (23. 

. Upon restoring, the talk relay R. 39 in the relay 
group 29 at the first operator position 469 in 
terrupts, at the contacts 33 and 35, points in 
the previously traced circuit for connecting the 
trunk circuit at the first operator position to the 
windings G8 and of the talking repeater 
A 95 and completes, at the contacts 32 and 34, 
points in the previously traced circuit for con 
necting the trunk circuit at the first operator po 
sition 490 to the winding it 3 of the monitoring 
repeater 2. Also, upon restoring, the talk re 
lay R. 30 completes, at the contacts 3, the 
previously mentioned path for applying ground 
potential to the control conductor C86 of the 
trunk line i 35 extending to the chief operator 
position, thereby to indicate to the chief operator 
that the operator at the first operator position 
is not now engaged in setting up a connection. 
Finally, upon restoring, the talk relay R. 30 in 
terrupts, at the contacts 37, a further point in 
the previously traced circuit for applying ground 
potential to the start conductor C 336 in the 
cable 38 extending to the sender control circuit 
46?, completes, at the contacts 38, the previous 
ly traced path for applying ground potential to 
the conductor C 275 in the cable 279, and pre 

25 
pares, at the contacts 38, a circuit, traced here 
inafter, for energizing the winding of the Innonitor 
relay R, f G. Upon restoring, the answer pilot re 
lay R 250 interrupts, at the contacts 232, the 
path for applying ground potential to the con 
ductor C 287 in the cable 23, interrupts, at the 
contacts 256, a further point in the previously 
traced path for applying ground potential to the 
start conductor C 386 in the cable 383 and pre 
pares, at the contacts í 255, the previously traced 
circuit for energizing the winding of the dis 
tributor start relay RF3). Upon restoring, the 
call pilot relay R 328 prepares, at the contacts 
32, a further point in the previously traced cir 

cuit for energizing the winding of the distributor 
start relay R. 3i) and prepares, at the contacts 
E332, a point in the previously traced path for 
applying ground potential to the start conductor 
C388 in the cable i386 extending to the sender 
control circuit 46. At this time the relay group 
233 at the first operator position 46 is com 

pletely released for further use and the operator 
at this position may receive other calls by op 
erating the talk key of an idle One of the finder 
selector links associated with her position away 
from its normal position in the manner previously 
explained. 
At this time the operator at the toll operator 

position in the distant exchange B may attract 
the attention of the Operator at the first operator 
position 420 in the central office A by operating 
a key at her position, thereby to cause alternat 
ing ringing current to be projected over the toll 
line S3 to the ring-down toll circuit 0). When 
alternating ringing current is projected over the 
toll line 99 to the ring-down toll circuit the 
ring-up relay R 33 operates in order to cause 
the control relay R 40 to restore as previously 
explained. Upon restoring, the control relay 
RSA) completes, at the contacts f4, the pre 
ViOusly traced circuit for energizing the upper 
Winding of the start relay R50, thereby to cause 
the latter relay to operate and complete, at the 
contacts 55, a holding circuit for energizing the 
lower Winding thereof in series. With the Super 
visory lamp L776, this circuit extending from 
ground by way of the contacts 55, the lower 
winding of Rí50, the control conductor C172 of 
the trunk line 70, the wiper 884 of the wiper 
set of the mechanism 80, the contacts 898 and 
87, the control conductor C829 of the line 826, 
the contacts 763, the Supervisory lamp Li 6 and 
the contacts 75 of the talk key K780 to battery. 
After the operator' at the toll operator position 
in the distant exchange B has transmitted one 
Splash of ringing current over the toll line 90 
to the ring-down toll circuit She returns the 
key at her position to its normal position, thereby 
to cause the ring-up relay R. 35 to restore and 
the control relay R40 to reoperate. However, 
the start relay R. 56 remains in its operated posi 
tion and the Supervisory lamp Li'l 6 remains ill 
luminated. The operator at the first operator 
position 40 may again associate the telephone 
instrument and the trunk circuit at her position 
with the finder-selector link illustrated by op 
erating the talk key KT89 away fron its normal 
position, whereupon the previously traced cir 
cuit for energizing in series the lower winding of 
the start relay R50, the winding of the control 
relay R 20 and the supervisory lamp LTT6 is 
Completed. AS previously noted the resistance 
of the winding of the supervisory relay Ril 20 
is sufficiently high to prevent adequate energiza 
tion of the lower winding of the start relay R150, 
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thereby to cause the latter relay to restore and 
interrupt, at the contacts 55, the previously 
traced circuit for energizing in Series the lower 
winding of the start relay R50, the winding of 
the supervisory relay R. 20 and the supervisory 
lamp LT6. 
In the above description of the operation of 

the toll Seiector Switch 890 to find an idle trunk 
line in the group of trunk lines, including the 
trunk line iO, extending to the ring-down toll 
circuits associated with the group of toll lines 
extending between the central office A and the 
distant exchange B it was assumed that the 
trunk line O in this group was idle at this time 
and that the toll selector switch 800 operated to 
seize the trunk line 7). However, it may occur 
that all of the trunk lines in the group of trunk 
lines are busy at this time, due to the fact that 
all of the toll lines extending between the central 
office A and the distant exchange B are busy. 
Accordingly, in this event, the toll selector switch 
83 continues to operate until the wiper set of 
the mechanism 80 thereof is driven in the ro 
tary direction to the position of the contact set 
in the main contact bank of the mechanism 
wherein the last busy trunk line in the group of 
trunk lines, including the trunk line 70, is ter 
ninated. At this time ground potential appears 
upon the contact of the contact set in the main 
contact bank of the mechanism 86 engaged by 
the wiper 806 of the wiper set of the mechanism 
80i. This application of ground potential to the 
Wiper 86 completes a circuit for energizing the 
lower winding of the busy relay R820, this cir 
cuit extending from the grounded wiper 86 by 
way of the contacts 875, 865 and 88 and the 
lower' winding of R820 to battery. When ener 
gized over the above-traced circuit the busy relay 
R820 operates exceedingly fast to complete, at 
the contacts 823, a holding circuit for energizing 
the upper winding thereof, this circuit extending 
from the grounded control conductor C830 of the 
line 826 by way of the contacts 823 and the upper 
winding of R820 to battery. Also, upon operat 
ing, the busy relay R820 prepares, at the contacts 
822, a path, traced hereinafter, for applying cur 
rent to the control conductor C829 of the line 
826. Further, the busy relay R820 interrupts, 
at the contacts 825, the previously traced circuit 
for energizing the intermediate winding of the 
electropolarized relay R81), thereby to prevent 
operation of the latter relay at this time. The 
rotary magnet M878 continues to operate inter 
mittently, thereby to drive the Wiper set of the 
mechanism 80 í step by step a way from its nor 
mal position until it is driven eleven steps away 
from its normal position, whereupon the sets of 
switch springs S833 and S839 are actuated into 
engagement. When the set of Switch springs 
S839 is actuated into engagement an alternative 
circuit is completed for energizing the interme 
diate Winding of the electropolarized relay R80 
in series with the upper Winding of the transfer 
relay R850, this circuit extending from the 
grounded control conductor C830 of the line 826 
by way of the intermediate winding of R8f O, the 
set of Switch Springs S839 and the upper winding 
of R85 to battery. When the above-traced cir 
cuit is completed the electropolarized relay R8:0 
operates exceedingly fast and the transfer relay 
R350 reoperates. Upon operating, the electro 
polarized relay R89 interrupts, at the contacts 
81, the previously traced circuit for energizing 
the rotary magnet M88, thereby to arrest fur 
ther operation of the toll selector switch 800 and 
interrupts, at the contacts 8 and 83, the pre 
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viously traced loop circuit for energizing the 
windings of the line relay R83), thereby to cause 
the latter' relay to restore. Also, upon Operating, 
the electropolarized relay R80 completes, at the 
contacts 8 : 6, the previously traced hOlding Ciri 
cuit for energizing the upper winding thereof, in 
terrupts, at the contacts 87, the previously 
traced circuit for energizing the winding of the 
hold relay R84), thereby to cause the latter relay 
to restore shortly thereafter, and interrupts, at 
the contacts 8:8, a further point in the previously 
traced circuit for energizing the lower Winding of 
the busy relay R820. At this time the electro 
polarized relay R80, the busy relay R820 and 
the transfer relay R850 remain in their operated 
positions. 
After the Sender control circuit 46, operates 

to transmit all of the digits registered in the digit 
register and control circuit 462 the cut-in relay 
R760 operates as previously explained, thereby 
to complete, at the contacts 763, a circuit for ill 
luminating the Supervisory lamp L76 and for 
energizing the winding of the control relay Rd 20, 
this circuit extending from the interrupted cur 
rent conductor C8 ?o by way of the contacts 822, 
the Set of SWitch Springs S833, the control con 
ductor C829 of the line 826, the contacts 763, the 
lamp L776, the contacts 774 of the talk key K780, 
the conductor C 87 in the cable 270, the resistor 
f 22 and the winding of R. 20 to battery. When 
energized over the above-traced circuit the con 
trol relay R. 20 operates to complete, at the con 
tacts ff2, the previously traced path for short 
circuiting the resistor il 22. Accordingly, the su 
pervisory lamp L776 flashes intermittently, 
thereby to indicate to the operator at the first 
operator position 400 that all of the trunk lines 
in the group of trunk lines extending to the 
ring-down toll circuits associated. With the toll 
lines extending between the central office A and 
the distant exchange B are busy. Further, it is 
noted that, although the sender control circuit 
46f operates to transmit all of the digits regis 
tered in the digit register and control circuit 462 
Subsequent to the operation of the toll selector 
Switch 800 as previously explained, these digits 
are not transmitted beyond the toll Selector switch 
890 as the wiper set of the mechanism 80 en 
gages no trunk line When it occupies a position 
disposed eleven steps away from its normal po 
Sition. The operator at the first operator posi 
tion 400 then advises the Subscriber at the call 
ing SubScriber substation Til that the connection 
cannot immediately be had due to the fact that 
all of the toll lines extending between the central 
office A and the distant exchange B are busy at 
this time. The operator at the first operator po 
Sition then releases the toll Selector Switch 800 in 
a manner more fully described hereinafter. 
An established connection routed by way of one 

of the finder-Selector links individually associated 
with the first operator position 400 may be mon 
itored by the operator thereat. For example, in 
order to monitor the established connection 
routed by way of the finder-Selector link illus 
trated associated with the first operator position 
the operator thereat operates the monitor key 
K70 of the finder Switch 700 away from its nor 
mal position. When the monitor key KTT0 is 
operated away from its normal position a circuit 
is completed, at the contacts 773 thereof, for 
energizing the monitor relay R? 0 in the relay 
group 20), this circuit extending from ground 
by way of the contacts 773 of the monitor key 
K770, the conductor C.273 in the cable 270, the 
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contacts 295, C85, the contacts f 36 and the 
Winding of R. G to battery. When energized 
Over the above-traced circuit the monitor relay 
R. operates to complete, at the contacts 1.5 
and , a circuit for operatively associating the 
receiver 28 of the telephone instrument at the 
first Operator position with the monitoring re 
peater f (2. The last-mentioned circuit extends 
from the receiver 28 by way of the tip of the 
plug PA 23, the tip of the jack Ji 24, C68, 
CA 72, the contacts fift, the winding 104 of the 
monitoring repeater ff02, the contacts 5, 
C 73, the tip of the jack J. 26 and the tip of 
the plug P 25 to the receiver 28. Also, the 
monitor relay R F O completes, at the contacts 
f l í 3, f. || 5 and f i f7, º a connection between the 
line conductors Cl67 and C (68 of the trunk line 
f 65 extending to the chief operator position and 
the winding 4 of the monitoring repeater 02, 
thereby to establish a monitoring connection be 
tween the monitoring repeater if 2 in the posi 
tion telephone equipment G0 associated With the 
first operator position and the chief operator po 
Sition. Further, the monitor relay R O inter 
rupts, at the contacts f, the previously traced 
path for applying ground potential to the control 
conductor C 66 of the trunk line if 65. When 
ground potential is removed from the control 
conductor C 66 of the trunk line 65 the signal 
device at the chief operator position is operated, 
thereby to indicate to the chief operator that the 
first operator position 400 is busy. Finally, the 
monitor relay R. interrupts, at the contacts 

2 and 6, the previously traced connection 
between the line conductors C. 67 and C 68 of 
the trunk line 65 and the windings 6 and 

of the talking repeater 5. 
Also, when the monitor key KO is operated 

the line conductors C 22 and C2 in the cable 
2 are respectively connected, at the contacts 

77 and 2 of the monitor key K770, to the line 
conductors C82 and C828 of the line 826 extend 
ing between the finder Switch 79) and the toll 
selector switch 8). Further, it is noted that the 
line conductors C 272 and C27 in the cable 
20 are respectively connected by way of the 

contacts 203 and 2) to the line conductors 
C 84 and C 82 of the trunk circuit at the first 
operator position 400, the line conductors C 82 
and CS 84 being connected by Way of the con 
tacts 32 and 34, respectively, to the winding 
: 83 of the monitoring repeater 32 as previous 
ly explained. Accordingly, at this time, the op 
erator at the first operator position may monitor 
the established connection routed between the 
calling Subscriber Substation T and the called 
Subscriber substation in the distant exchange B 
by Way of the finder-selector link illustrated. 
Moreover, as previously noted, the operator at the 
chief Operator position may monitor this estab 
lished connection by Way of the trunk line 65. 

In order to interrupt the monitoring connec 
tion between the first operator position 400 
and the established connection routed by way of 
the finder-selector link illustrated the operator 
at the first Operator position restores the monitor 
key K of the finder Switch 700 to its normal 
position. When the monitor key K770 is re 
stored to its normal position the previously traced 
circuit for energizing the winding of the monitor 
relay R. is interrupted at the contacts 773 
thereof, thereby to cause the monitor relay 
R. to restore. Also, at the contacts 77 and 
772 of the monitor key KT70, the previously 
traced connection between the line conductors 

C827 and C828 of the line 826 extending between 
the finder SWitch 0 and the toll selector Switch 
80 and the line conductors Ci 22 and C2 in 
the cable 270 is interrupted. Upon restoring, 
the monitor relay R. 1 i 0 interrupts, at the con 
tacts i li f5 and I i 7, the previously traced con 
nection betWen the receiver 28 and the wind 
ing f 04 of the monitoring repeater i 1 02, inter 
ruptS, at the contacts i í 3, i ? i 5 and I 4 T, the 
previously traced connection between the line 
conductors of the trunk line 65 and the wind 
ing I l ü4 of the monitoring repeater I i 02, recom 
pletes, at the contacts , the previously traced 
path for applying ground potential to the con 
trol conductor C66 of the trunk line 65, and 
recompletes, at the contacts i2 and 6, the 
previously traced connection between the line 
conductors of the trunk line 65 and the wind 
ings f CG and it of the talking repeater O5. 
When ground potential is reapplied to the con 
trol conductor CA 66 of the trunk line 65 the 
Signal at the chief Operator position is operated 
in Order to indicate to the chief operator that 
the operator at the first operator position 400 
is not engaged at this time. 

Also, it is noted that an established connection 
routed by Way of One of the finder-selector links 
individually associated with the first operator 
position 400 may be split in either direction. 
For example, the Operator at the first operator 
position may wish to split the connection routed 
by way of the finder-selector link illustrated 
and talk to the calling party to the exclusion of 
the called party. This is accomplished by oper 
ating the talk key KT 3) of the finder Switch 700 
a Way from its normal position, thereby to com. 
plete, at the contacts 82 thereof, the previously 
traced connection for energizing the lower Wind 
ing of the connect relay R759. The connect re 
lay R5 then operates to complete, at the con 
tacts 759, the previously traced circuit for ener 
gizing the upper winding thereof in series with 
the winding of the talk relay R. 30, thereby to 
cause the latter relay to operate. The connect 
relay R759 completes, at the contacts 757 and 
52', the previously traced circuits for energizing 

the winding of the answer pilot relay R250 and 
he upper winding of the call pilot relay R 320, 
thereby to cause the latter relays to operate. 
Upon operating, the answer pilot, relay R250 
completes, at the contacts 252, the previously 
traced circuit for energizing the winding of the 
start relay R74, thereby to cause the latter re 
lay to operate. Also, when the talk key K780 is 
operated away from the normal position there 
is prepared, at the contacts 774 thereof, the previ 
ously traced circuit for illuminating the super 
visory lamp L and for energizing the Winding 
of the control relay R? 20 in series. Upon 
Operating, the talk relay R. 3) recompletes, at 
the contacts 33 and 35, the previously traced 
circuit for operatively connecting the windings 

06 and of the talking repeater 05 to the 
line conductors C f2 and C 84 of the trunk 
circuit at the first operator position. Finally, 
the connect relay R.750 completes, at the con 
tacts !5 í and 154, the previously traced connec 
tion between the trunk circuit at the first oper 
ator position and the called subscriber substation 
in the distant eXchange B and completes, at the 
contacts 752 and 755, the previously traced con 
nection between the calling subscriber substation 
Til and the trunk circuit at the first operator 
position. Accordingly, at this time, the calling 
Subscriber substation T and the called Sub 
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from its normal position, the connection between 
the conductors C 272 and C2 in the cable 
270 and the conductors C 276 and Cf27 ex 

tending to the succeeding operator position ren 
ders the succeeding operator position operative 
to monitor the established connection routed by 
Way of the finder-selector link illustrated. On 
the other hand, in the event the talk key K780 
of the finder switch 700 is operated away from 
its normal position the connection between the 
conductors C 281, Cf282, C1283 and Cf284 in the 
cable 270 and the conductors C 276 and Cf277 
extending to the succeeding operator position 
renders the succeeding operator position opera 
tive to communicate Over the established connec 
tion routed by way of the finder-selector link ill 
lustrated with either or both of the parties at the 
subscriber substations included in the established 
connection. 
When the operator returns to the first Oper 

ator position 400 she operates the transfer key 
K9 back to its normal position, thereby to inter 
rupt at the contacts 143 | thereof, the previously 
mentioned circuit for energizing the winding of 
the transfer relay R200 in order to cause the 
latter relay to restore. Upon restoring, the trans. 
fer relay R. i 200 interrupts the previously traced 
connections between the conductors mentioned 
in the cable 2) and the conductors mentioned 
extending to the succeeding operator position, 
thereby to render the Supervision of the estab 
lished connection rounted by way of the finder 
selector link illustrated under the control of the 
operator at the first operator position f 400. 

Release of an established connection at the 
SUitCfbCard, 

The release of an established connection rout 
ed by Way of one of the finder-selector links asso 
ciated with one of the operator positions is pri 
marily under the control of the operator thereat. 
For example, the release of the established con 
nection routed by way of the finder-selector link 
illustrated is primarily under the control of the 
operator at the first operator position 40. 
However, disconnect supervision is provided at 
the first operator position i 400 in order tc indi 
cate to the operator thereat that the subscribe 
at the calling subscribei Substation T has re 
placed the receiver of the telephone instrument 
at his substation upon its Switchhook as pre 
viously noted. Also, ring-off supervision is pro 
vided at the first operator position 43 in order 
to indicate to the operator thereat When the 
toll operator in the distant exchange B rings off 
the connection after the subscriber at the called 
Subscriber substation in the distant exchange B 
replaces the receiver of the telephone instru 
ment at his substation upon its switchhook as 
previously noted. When the subscriber at the 
calling subscriber substation T. replaces the re 
ceiver of the telephone instrument thereat upon 
its switchhock the line relay R438 in the C. L. R. 
trunk circuit, 40 restores, thereby to complete, 
at the contacts 43, one or the other of the pre 
viously traced circuits for illuminating the super 
visory lamp L767. The supervisory lamp L76 is 
illuminated directly from ground by way of the 
contacts 43 of the line relay R430 in the C. L. R. 
trunk circuit 400 over the previously traced cir 
cuit in the event the talk key K78 is restored 
to its normal position when the Subscriber at 
the calling subscriber Substation T replaces the 
receiver of the telephone instrument thereat 
upon its switchhook as previously explained. 

29 
Also, the previously traced circuit for illuminat 
ing the supervisory lamp L6 is completed by 
Way of ground at the contacts 23 of the Super 
visory relay R230 in the relay group 200 over 
the previously traced circuit in the event the 
talk key KT88 is operated away from its normal 
position. When the SubScriber at the calling Sub 
Scriber substation TE replaces the receiver of the 
telephone instrument thereat upon its switch 
hook as previously explained. 
When the Subscriber at the called subscriber 

Substation in the distant exchange B replaces the 
receiver of the telephone instrument thereat upon 
its Switchhook the operator at the toll operator 
position in the distant exchange B is given a dis 
Connect Signal, Whereupon this Operator trans 
mits Xinging current or a ring-off signal over the 
toll line 9t) to the ring-down toll circuit C9. 
The start relay R50 then operates to cause 
ground potential to be applied to the control 
conductor Cl12 of the trunk line 7, whereupon 
the previously traced circuit for illuminating the 
Supervisory lamp Li 6 is completed directly from 
battery by Way of the contacts 5 of the talk 
key K780, in the event the talk key KT80 occu 
pies its normal position at this time. On the 
other hand, in the event the talk key K3 is 
Operated away from its normal position at this 
time the previously traced circuit for operating 
the control relay R. 20 in the relay group 2) : 
is completed, thereby to cause the latter relay 
to operate and complete the previously traced 
low resistance series circuit for illuminating the 
Supervisory lamp L76. 
The illumination of the supervisory lamp L. 6 

indicates to the operator at the first operator 
position 40 that the party at the calling sub 
Scriber substation T desires attention or has 
placed the receiver of the telephone instrument 
thereat upon its switchhook. Likewise, the illu 
mination of the Supervisory lamp L76 indicates 
to the operator at the first operator position that 
the operator at the toll operator position in the 
distant exchange B desires attention or has trans 
mitted the ring-off signal. The operator at the 
first operator position 48 then operates the 
talk key K80 away from its normal position, in 
the event, it occupies its restored position at this 
time, and listens in upon the established connec 
tion, thereby to ascertain whether the calling or 
called party desires attention or whether the 
conversation has terminated. 
The operator at the first operator position may 

Selectively release the front end or the rear end 
of the established connection or she may release 
both ends of the established connection. The 
manner in Which the release of the established 
connection is effected depends upon whether the 
operator at the first operator position 48 de 
sires to communicate With either the calling or 
called party subsequently. Moreover, the op 
erator at the first operator position may release 
the front end of the established connection, while 
the calling party on the rear end of the estab 
lished connection retains his connection to the 
first operator position, and then subsequently 
extend the front end of the connection to an 
other destination in the event the calling party 
so desires. 
In order to release the rear end of the estab 

lished connection without releasing the front end 
thereof the Operator at the first Operator posi 
tion 400 operates the release key K8 to its left 
hand or rear position, the talk key K780 of the 
finder switch 700 being operated away from its 
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normal position at this time. When the release 
key K8 is operated to its rear position an obvious 
circuit is completed, at the contacts 442 there 
of, for energizing the winding of the rear split 
relay R220. When thus energized the rear split 
relay R220 operates to disconnect the line con 
ductors Cf283 and C 284 in the cable f 20 from 
the trunk circuit at the first operator position as 
previously explained. The conductors mentioned 
in the cable 2.0 are disconnected from the trunk 
Circuit at the first operator position in order to 
prevent disagreeable clicks from being trans 
mitted to the trunk circuit at the first operator 
position incident to the release of the local Switch 
train as described hereinafter. 

Also, when the release key K8 is operated to 
its rear position an obvious path is completed, at 
the contacts 444 thereof, for applying ground 
potential to the release conductor C 289 in the 
cable 270. This application of ground poten 
tial to the release conductor Cl289 in the cable 
27C completes a path for short-circuiting the 
upper Winding of the transfer relay R20 in the 
finder switch 700, this path extending from the 
grounded release conductor C 289 by way of the 
contacts 757, the sets of switch springs S783 and 
S784 and the upper winding of R720 to ground. 
When the upper winding of the transfer relay 
R20 is thus short-circuited it restores to inter 
rupt, at the contacts 72, the previously traced 
holding circuit for energizing the upper winding 
thereof and the previously traced path for ap 
plying battery potential to the release conductor 
C 289. Also, this application of ground potential 
to the release conductor C1289 completes an ob 
vious path for short-circuiting the winding of 
the answer pilot relay R 250, thereby to cause 
the latter relay to restore. Upon restoring, the 
ans Wer pilot relay R 1250 interrupts, at the con 
tacts 252, the previously traced circuit for ener 
gizing the winding of the start relay R740, thereby 
to cause the latter relay to restore. Upon 
restoring, the start relay R740 interrupts, at the 
contacts 742, the previously traced circuit for 
energizing the upper Winding of the electropolar 
ized relay R 0; and, upon restoring, the transfer 
relay Ri20 interrupts, at the contacts 725, the 
previously traced holding circuit for energizing 
the lower winding of the electropolarized relay 
R. Accordingly, the electropolarized relay 
R10 restores at this time. Also, upon restoring, 
the transfer relay R720 completes, at the con 
tacts 726, the previously mentioned circuit for 
energizing the release magnet M35, this circuit 
extending from ground by way of the contacts 
26 and 743, the set of switch springs S785 and 
the winding of M35 to battery. When energized 
Over the above-traced circuit the release magnet 
M35 operates to release the wiper set of the 
mechanism of and to cause the wiper set thereof 
to be returned to its normal position. When 
the Wiper set of the mechanism 70 is returned 
to its normal position the sets of switch springs 
Si 84 and S785 are actuated into disengagement. 
When the set of switch springs ST 84 is actuated 
into disengagement a further point in the previ 
Cusly traced holding circuit for energizing the 
upper Winding of the transfer relay R.20 is in 
terrupted; and when the set of switch springs 
Sf85 is actuated into disengagement the previ 
Ously traced circuit for energizing the release 
magnet MT35 is interrupted. When the wiper set 
of the mechanism 70 is returned to its normal 
position the previously traced circuit for apply 
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ing ground potential to the control conductor 
C444 of the trunkline 440 is interrupted. 
Assuming, at this time, that the subscriber at 

the calling Subscriber Substation. T has replaced 
the receiver of the telephone instrument thereat 
upon its Switch ook the line relay R430 occupies 
its restored position, thereby to cause the Start 
relay R420 to restore. When ground potential is 
removed from the control conductor C444 of the 
trunk line 440 the previously traced holding cir 
cuit for energizing the winding of the marking 
relay RAO is interrupted, thereby to cause the 
latter relay to restore. Upon restoring, the start 
relay R428 interrupts, at the contacts 622, the 
previously mentioned path for applying ground 
potential to the control conductor C453 of the 
C. L. R. trunk 45 and completes, at the con 
tacts 423, the previously traced path for apply 
ing battery potential to the control conductor 
C453 after the marking relay R46 restores to 
interrupt, at the contacts 44, the multiple path 
for applying ground potential to the control 
conductor C453. When ground potential is re 
moved from the control conductor C453 of the 
C. L. R. trunk 450 the local link 454, including 
the local Selector Switch 455 and the finder Switch 
456, restores to its normal position. Also, when 
the local link 54 is released the line circuit 452 
individually associated With the Subscriber line 
45 operates, thereby to mark the subscriber line 
45 as idle to the switches having access thereto. 
At this time the local link 454 and the C. L. R. 
trunk 450 are available for further use; however, 
the front end of the connection has not been re 
leased. Accordingly, the toll selector Switch 800 
remains in its operated position. 

It is noted that at this time the call pilot relay 
R 320 in the relay group 200 remains in its oper 
ated position, thereby to interrupt, at the con 
tacts 32, a point in the previously traced cir 
cuit for energizing the distributor start relay 
R 3 () in order to prevent an incoming call from 
being routed to the first operator position 400 
at this time. Also, the operated call pilot relay 
R323 retains interrupted, at the contacts 322, 
a further point in the previously traced path for 
applying ground potential to the start conductor 
C386 in the cable 388 extending to the sender 
control circuit 45, thereby to prevent operation 
Of the Sender control circuit 46 at this time. 

In Order to release the front end of the estab 
lished connection without releasing the rear end 
thereof the operator at the first operator posi 
tion 40 operates the release key K8 to its right 
hand or front position. When the relase key K8 
is operated to its front position an obvious circuit 
is completed, at the contacts f443 thereof, for 
€nergizing the Winding of the front split relay 
R. 2 (). The front split relay R2 0 then oper 
ates to disconnect the line conductors C 281 and 
Cf282 in the cable f 270 from the trunk circuit at 
the first operator position, thereby to eliminate 
disagreeable clicks from being transmitted to 
the trunk circuit at the first operator position in 
cident to the release of the toli switch train. 

Also, at the contacts f445 of the release key 
K8, an obvious circuit is completed for applying 
ground potential to the release conductor C290 
in the cable f270. This application of ground po 
tential to the release conductor Cf290 in the cable 
270 completes a path for short-circuiting the low 
er winding of the cut-in relay R760, this path 
extending from the grounded release conductor 
C290 by way of the contacts 752 and 765 and 
the lower winding of R760 to ground. When the 
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lower winding of the cut-in relay R760 is thus 
short-circuited this relay restores to interrupt, 
at the contacts 65, a further point in the hold 
ing circuit for energizing the lower Winding there 
of and to interrupt, at the contacts T64, a point 
in the previously mentioned path for applying 
ground potential to the control conductor C830 
of the line 825 extending to the toll selector switch 
809. Also, upon restoring, the cut-in relay R760 
interrupts, at the contacts 76 and 762, the con 
nection between the finder switch 700 and the 
trunkline 826 extending to the toll selector Switch 
8. 
When ground potential is removed from the 

control conductor C830 of the line 826 the pre 
vicusly traced holding circuit for energizing the 
upper winding of the electropolarized relay R8 
is interrupted, thereby to cause the latter relay 
to restore and interrupt, at the contacts 86, a. 
further point in the previously traced holding 
circuit for energizing the upper Winding thereof. 
Also, upon restoring, the electropolarized relay 
R8 completes, at the contacts 87, the previous 
ly mentioned circuit for energizing the relea,Se 
magnet, M86, this circuit extending from ground 
by way of the contacts 817, 832 and 845, the set 
of switch Springs S835 and the winding of M876 
to battery. When energized over the above 
traced circuit the release magnet M86 operates 
to release the wiper set of the mechanism 89 
and to cause this wiper set to be returned to its 
normal position. Also, upon restoring, the elec 
tropolarized relay R30 interrupts, at the con 
tacts 8 2 and 84, further points in the previous 
ly traced connection between the line 826 and the 
trunk line (). When the wiper set of the mech 
anish 8 is returned to its normal position the 
previously traced path for applying ground po 
tential to the control conductor Clf of the trunk 
line is interrupted. Also, when the Wiper Set 
of the nechanism 8 is returned to its normal 
position the sets of switch springs S834 and S835 
are actuated into disengagement, While the Set 
of switch springs S836 is actuated into engage 
ment. When the set of Switch springs S835 is 
actuated into disengagement the previously traced 
circuit for energizing the release magnet M876 is 
interripted. At this time the toll selector switch 
83 is completely released and is available for 
further use. 
When ground potential is removed from the 

control conductor Clf of the trunk line () the 
previously traced circuit for energizing the wind 
ing of the marking relay R. 60 is interrupted, 
thereby to cause the latter relay to restore. At 
this time battery potential is applied by Way of 
the winding of the marking relay R6 to the 
control conductor C 7 of the trunk line 9, 
thereby to mark the trunk line as idle to the 
switches having access thereto. The apparatus 
at the distant exchange B is then released by 
the operator at the toll operator position, there 
by to render the toll line 9) available for fur 
ther use. 

After the operator at the first operator posi 
tion 4 operates the release key K8 to its front 
position, as previously explained, in order to 
cause the front end of the connection to be re 
leased she returns this key to its normal position, 
thereby to interrupt, at the contacts 443 there 
of, the previously mentioned circuit for energiz 
ing the winding of the front split relay R2 (), 
so that thereafter the front split relay R, 29 re 
stores to reconnect the line conductors Cf28, and 
C 282 in the cable 2 to the trunk circuit at 
the first operator position. Also, when the re 

31 
lease key KS is returned to its normal position 
the previously mentioned path for applying 
ground potential to the release conductor Cf290 
in the cable 279 is interrupted, at the contacts 
445 thereof, thereby to interrupt an obvious 

circuit for energizing the upper winding of the 
call pilot relay R.328. The call pilot relay R 320 
then restores shortly thereafter, this relay being 
of the slow-to-release type, to complete, at the 
contacts 322, the previously traced path for ap 
plying ground potential to the start conductor 
C388 in the cable 388 extending to the sender 
control circuit 46. This application of ground 
potential to the start, conductor C386 causes the 
Sender control circuit 46 to operate, in the pre 
viously described manner, thereby to associate an 
ide digit register and control circuit therewith 
and to find the cable 36 extending to the finder 
selector link illustrated. At this time the finder 
Switch is operatively connected with the call 
ing Subscriber. Substation T. When the Sender 
control circuit 48 operates to find the cable 786 
extending to the finder-Selector link illustrated 
the line relay tri:39 in the toll selector Switch 809 
operates, in the previously described manner, 
thereby" to condition the tol Selector Switch 800 
to be responsive to inapulses transmitted thereto 
from the Sender control circuit, 46. At this time 
the operator at the first operator position 400 
may extend the connection to any desired destina 
tion in the previously described manner by again 
operating the sending key set 463 at her position. 
As previously noted the operator at the first 

operator position 40 may release both the front 
end and the rear end of an established connection 
rotted by Way of one of the finder-selector links 
individually associated with her position. For 
example, in order to release both ends of the 
established connection routed by Way of the 
finder-Selector link illustrated the operator at the 
first operator position operates the talk key K80 
away from its normal position and then operates 
the release key K8 from its normal position to 
its rear position and then to its front position 
33rd then back to its normal position. When the 
release key K8 is thus operated first the finder 
Switch and then the toll selector switch 800 
are released in the previously described manner. 
When both the answer pilot relay R25) and the 
call pilot relay R. 32) are restored to their nor 
final positions the previously traced circuit for 
energizing the winding of the distributor start 
relay R3 is completed, in the event the talk 
relay R. 3 remains in its operated position due 
to the operated condition of the talk key KT8) 
of the finder switch 8. When thus energized 
the distributor start relay R. 33 operates, as pre 
viously explained, thereby to cause ground po 
tential to be applied to the start conductor C994 
in the trunk line 9 extending to the common 
Stait, and level distributor unit and ground 
potential to be renoved from the guard conductor 
C 3's in the trunk line 35 extending to the 
position distributor ' 5. Accordingly, at this 
time, the first, operator position 49 is marked 
as ile and is in readinæSS to receive ara incoming 
call to the Switchboard rolyted therete) by the op 
eration of the position distributor 35 as pre 
viously explained. . 

Ectem.Son of a call from a payStation in the Cen 
froll Office A to the SUitchboard 

Calls initiated at the paystations in the central 
office A are answered at the SWitchboard and 
routed therefron to their destinations. For ex 
ample, in order to initiate a call at the payStation 

5 

O 

20 

25 

30 

40 

45. 

5 5 

60 

75 



O 

20 

30 

35 

40 

60 

32 
T2 the party at the paystation T2 removes the 
receiver of the telephone instrument thereat from 
its SWitchhook and places a coin in the coin slot 
Of the instrument. When the receiver of the 
telephone instrument at the payStation T2 is re 
moved from its switchhook the line circuit 286 
associated with the paystation line 290 operates, 
thereby to cause the local distributor 288 to oper 
ate and assign an idle one of the prepay manual 
trunk circuits to the use of the calling payStation 
line 290. Assuming that the prepay manual 
trunk circuit 20) is assigned by the local distribu 
tor 288 to the use of the calling payStation line 
290, the local finder switch 28, thereof operates 
to find the paystation line 290, whereby battery 
potential present upon the control conductor C298 
of the line 295 extending to the local finder 
SWitch 28 causes the local finder Switch 28 to 
Switch through when the calling paystation line 
290 is found. The line circuit 286 then operates, 
thereby to mark the paystation line 290 as busy 
to the connector Switches of the local SWitch train 
and to the combined local and toll connector 
switches having access thereto. The path for 
applying battery potential to the control conduc 
tor C298 of the line 295 extends from battery by 
way of the impedance I277 and the contacts 26 
to the control conductorS C298 of the line 295. 
When the local finder switch 287 finds the call 

ing payStation line 290 a loop circuit is com 
pleted for energizing the Windings of the line re 
lay R240 and the coin control relay R255, this 
loop circuit extending from ground by Way of the 
upper winding of R255, the upper winding of 
R240, the contacts 222, the winding 203 of the 
repeater 20 and the contacts 27 to the line con 
ductor C296 of the line 295; and from battery by 
way of the lower winding of R255, the lower wind 
ing of R240, the contacts 224, the winding 205 of 
the repeater 20? and the contacts 273 to the line 
conductor C297 of the line 295. The line con 
ductors C296 and C297 are connected together by 
way of a loop circuit including the local finder 
switch 281, the line circuit 286, the line conduc 
tors of the paystation line 290 and the telephone 
instrument at the paystation T2. When the 
above-traced loop circuit is completed the line re 
lay R240 operates; however, the coin control relay 
R255 operates only in the event a coin has been 
deposited in the coin slot of the instrument at 
the paystation T2. In the present example it is 
aSSumed that the party at the payStation T2 has 
deposited a coin in the coin slot of the instrument 
thereat, thereby to cause the coin control relay 
R255 to operate. Upon operating, the line relay 
R240 connpletes, at the contacts 24, an obvious 
circuit for energizing the Winding of the control 
relay R235, thereby to cause the latter relay to 
Operate shortly thereafter, this relay being of the 
slow-to-Operate type. Also, the line relay R249 
prepares, at the contacts 242, a point in a path, 
traced hereinafter, for applying ground poten 
tial to the distributor Start conductor C293 in 
the trunk line 600 extending to the common start 
and level distributor unit 000. Upon operating, 
the control relay R235 completes, at the contacts 
239, an obvious path for applying ground poten 
tial to the control conductor C298 of the line 295, 
thereby to retain the local finder Switch 287 in its 
operated position. It is noted that the coin con 
trol relay R255 is of the differential type and that 
the upper Winding thereof is short-circuited when 
the coin is placed in the coin slot of the instru 
ment at the payStation T2, thereby to cause this 
relay to operate. 
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Upon operating, the coin control relay R255 

completes, at the contacts 256, an obvious circuit 
for energizing the winding of the hold relay R280, 
thereby to cause the latter relay to operate. Upon 
operating, the hold relay R260 completes, at the 
contacts 262, an obvious multiple path for apply 
ing ground potential to the control conductor 
C298 of the line 295, completes, at the contacts 
263, an obvious path for applying battery poten 
tial by Way of the winding of the marking relay 
R25 to the control conductor C283 of the trunk 
line 289, and completes, at the contacts 264, the 
previously mentioned path for applying ground 
potential to the distributor start conductor C293 
in the trunk line 60. The path for applying 
ground potential to the distributor start conduc 
tor C293 in the trunk line 600 extends from 
ground by way of the contacts 264, 22 and 227 
to the distributor start conductor C293. 
This application of ground potential to the dis 

tributor start conductor C293 in the trunk line 
630 completes an obvious circuit for energizing 
the winding of the trunk start relay R665, there 
by to cause the latter relay to operate. Upon op 
erating, the trunk start relay R665 interrupts, at 
the contacts 666, a point in a circuit, traced here 
inafter, for energizing the lower winding of the 
marking relay R620, completes, at the contacts 
66, an obvious path for applying ground poten 
tial to the conductor C696, thereby to complete. 
an obvious circuit for energizing the winding of 
the trunk relay Rt 655 in the event this relay is 
not operated at this time, and prepares, at the 
contacts 668, a point in a path, traced herein 
after, for applying ground potential to the con 
ductor C64 in the trunk line 60 extending to 
the Wertical control contact banks of the mecha 
nisms of the finder switches of the finder-selector 
links associated with the operator positions at 
the switchboard. It is noted that the conductor 
C64 terminates in the fourth level of the vertical 
control contact bank 09 of the mechanism 70 
of the finder SWitch 00 in view of the fact that 
the group of trunk lines, including the trunk line 
280, extending to the prepay manual trunk cir 
cuit 200 terminates in the fourth level in the 
main contact bank of the mechanism 70 of the 
finder switch 9 of the finder-selector link illus 
trated associated with the first operator position 
40 at the switchboard. 
Assuming that the trunk relay R? 0.55 is oper 

ated at this time, due to the operated condition 
of the trunk start relay R655 corresponding to 
the condition which prevails when there are 
C. L. R. calls to the Switchboard Which are Wait 
ing to be answered when the trunk start relay 
R665 Operates due to the initiation of the call at 
the paystation T2, the position distributor 005 is 
operating in the manner previously described in 
order to route the C. L. R. calls to the operator 
positions at the Switchboard to be answered. 
Also, at this time, the previously traced holding 
circuit for energizing the upper winding of the 
control relay R600 in series with the upper wind 
ing of the marking relay R605 is completed. 
After all of the C. L. R. calls waiting to be 

answered have been routed by the position dis 
tributor 085 to the operator positions at the 
switchboard and have been answered the trunk 
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start relay R.655 restores to complete, at the con- 70 
tacts 65S, the previously mentioned circuit for 
energizing the lower winding of the marking re 
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way of the contacts fo57, C604, the contacts 656 
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tery. When energized over the above-traced cir 
cuit the marking relay R60 operates to com 
plete, at the contacts 62, a holding circuit for 
energizing the upper Winding thereof in series 
with the upper winding of the control relay R600, 
this circuit extending from ground by way of the 
upper winding of R680, C603, the contacts 66 and 
62 and the upper winding of R60 to battery. 
Also, upon operating, the marking relay R6 O 
interrupts, at the contacts 6 ft, the previously 
traced holding circuit for energizing the upper 
Winding of the control relay R600 in series with 
the upper winding of the marking relay R605, 
thereby to cause the latter relay to restore. Fur 
ther, the marking relay R60 completes, at the 
contacts 6 3, a circuit, similar to those previously 
traced, for energizing the lower winding of the 
marking relay R65, thereby to cause the latter 
relay to operate. Upon operating, the marking 
relay R65 completes, at the contacts 67, a hold 
ing circuit, similar to those previously traced, for 
energizing the upper Winding of the control relay 
R690 in series with the upper winding of the 
marking relay R6 i 5 and interrupts, at the con 
tacts 66, the previously traced holding circuit 
for energizing the upper Winding of the control 
relay R600 in series with the upper winding of 
the marking relay R6 (), thereby to cause the 
marking relay R60 to restore. Further, the 
marking relay R65 prepares, at the contacts 68, 
a circuit, similar to those previously traced, for 
energizing the lower winding of the marking re 
lay R620; however, this circuit is not completed 
at this time due to the operated condition of the 
trunk start relay R665. More particularly, the 
trunk start relay R665 interrupts, at the con 
tacts 666, a point in the previously mentioned cir 
cuit for energizing the lower Winding of the 
marking relay R620. Finally, the marking relay 
R6 5 completes, at the contacts 69, the pre 
viously mentioned path for applying ground po 
tential to the conductor C64 in the trunk line 
6 ), this path extending from ground by Way of 
the contacts (34', 839, C608 and the contacts 
69 and 668 to the conductor C64. 
Assuming that the operator at the first Op 

erator position 400 has operated away from its 
normal position the talk key K780 of the finder 
switch 700 of the finder-selector link illustrated 
associated with this operator position and that 
the position relay R20 in the position distribu 
tor 005 is operated, the position relay R 029 
completes, at the contacts C24, the previously 
traced circuit for connecting ground potential by 
Way of the contacts 056, the Winding of the 
timer start relay RF Oa5, CO72, and the contacts 

24 to the start conductor C306 in the trunk 
line 305 extending to the first operator position 
400. Also, at this time, the signal relay RG50, 

the timer start relay R045 and the position busy 
relay RO40 occupy their operated positions as 
previously explained. 
This application of ground potential to the 

start, conductor C306 in the trunk line 305 ex 
tending to the first operator position 4 CE) com 
pletes the previously traced circuit for energizing 
the start, relay R740 in the finder Switch 700. 
When the start relay R740 is thus energized the 
finder switch 700 operates to find the trunk line 
in the group of trunk lines, including the trunk 
line 280, extending to the group of prepay manual 
trunk circuits. More particularly, the finder 
switch T00 searches in the fourth level of the 
main contact bank of the mechanism. 70? and 
Seizes the trunk line 280 extending to the pre 
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pay manual trunk circuit 200. When the trunk 
line 280 is found by the finder switch 700 the dis 
tributor start relay Ri3 iO in the relay group 200 
restores in order to interrupt, at the contacts 
33, the previously mentioned path for applying 
ground potential to the distributor start con 
ductor Cio94 in the trunk line 090 and to com 
plete, at the contacts 312, the previously men 
tioned path for applying ground potential to the 
guard conductor CF30 in the trunk line 305 ex 
tending to the position distributor iO5. This 
application of ground potential to the guard con 
ductor C397 in the trunkline 305 completes the 
previously traced circuit for energizing the lower 
Winding of the position relay Rio 5, thereby to 
cause operation thereof. The subsequent opera 
tion of the position distributor 005 is the same 
as that previously explained. 
The vertical position of the contact set in the 

main contact bank of the mechanism 70 in the 
fourth level thereof terminating the trunk line 
280 is marked by the presence of ground poten 
tial upon the conductor C6 i4 in the trunk line 
60 extending to the vertical control contact bank 
109 of the mechanism. 70. Also, the rotary po 
sition wherein the contact set terminating the 
trunk ?line 28ü in the main contact bank of the 
mechanism f is located is marked by the pres 
ence of battery potential upon the control con 
ductor C283 of the trunkline 280. 
As previously noted, when the finder switch 

TC0 operates to seize the trunk line 280 the elec 
tropolarized relay Rif 0 operates to complete, at 
the contacts 2, an obvious path for applying 
direct ground potential to the wiper 706, thereby 
to complete a circuit for energizing the Winding 
of the marking relay R250, this circuit extending 
from ground by way of the contacts 125 and 
T, the Wiper 708, the control conductor C283 
of the trunk line 280, the contacts 263 and the 
Winding of R250 to battery. When energized 
Over the above-traced circuit the marking relay 
R250 operates, to complete, at the contacts 25, 
an obvious holding circuit for energizing the 
Winding thereof by Way of the control conductor 
C283 of the trunk line 280. Also, the marking 
relay R250 completes, at the contacts 252, an 
obvious circuit for energizing the winding of the 
Control relay R220, thereby to cause the latter 
relay to operate. Further, the marking relay 
R250 prepares, at the contacts 254, a path, traced 
hereinafter, for applying ground potential to the 
Control conductor C285 of the trunk line 280 and 
prepares, at the contacts 253, a point in a circuit, 
traced hereinafter for energizing the winding of 
the coin control relay R2 is. Upon operating, the 
control relay R220 interrupts, at the contacts 
22, the previously traced path for applying 
ground potential to the distributor start con 
ductor C293 in the trunk line 600, prepares, at 
the contacts 228, a point in a circuit, traced here 
inafter, for energizing the winding of the control 
relay R270, completes, at the contacts 225, an 
alternative holding circuit for energizing the 
Winding of the hold relay R260, interrupts, at 
the contacts 222 and 224, the previously traced 
circuit for energizing in series the windings of 
the line relay R248 and the coin control relay 
R255, and completes, at the contacts 22 and 
223, a circuit for energizing the winding of the 
SupervisCly relay R236 by way of the loop circuit, 
extending to the calling paystation T2. The cir 
cuit for energizing the winding of the super 
visory relay F.233 extends from ground by way 
of the lower Winding of R23), the contacts 223, 
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the Winding 285 of the repeater 20 and the con 
tacts 273 to the line conductor C29 of the line 
295; and from battery by way of the upper wind 
ing of R23, the contacts 22i, the winding 203 
of the repeater 26 and the contacts 27 to the 
line conductor C296 of the line 295; the line con 
ductorS C29 and C286 of the line 295 being con 
nected together by Way of the loop circuit ex 
tending to the telephone instrument at the pay 
station T2. The line relay R240 and the coin 
relay R255 then restore. Upon restoring, the 
line relay R24) interrupts, at the contacts 24, 
the previously mentioned circuit for energizing 
the Winding of the control relay R235, thereby 
to cause the latter relay to restore. 
When ground potential is removed from the 

-distributor start conductor C293 in the trunk line 
690 the previously traced circuit for energizing 
the winding of the trunk start relay R660 is 
interrupted in the event there are no calls in 
the group of prepay manual trunk circuits, in 
cluding the prepay manual trunk circuit 200, 
waiting to be answered, thereby to cause the 
trunk Start relay R?88 to restore, Upon restor 
ing, the trunk start relay R665 interrupts, at the 
contacts 668, the previously traced path for ap 
plying ground potential to the conductor C64 
in the trunk line 6 ) and interrupts, at the con 
tacts 66, the previously traced path for applying 
ground potential to the conductor C606, thereby 
to cause the trunk relay R 55 to restore in the 
event the other trunk start relays R655, R660 and 
R670 occupy their restored positions. Further, 
the trunk start relay R665 completes, at the con 
tacts 666, the previously mentioned circuit for 
energizing the lower Winding of the marking 
relay R620 in the event ground potential appears 
upon the conductor C64, ground potential ap 
pearing upon the conductor C604 in the event 
either the trunk relay RA 55 or the toll relay 
R. 260 occupies its operated position as previ 
ously explained. The operation of the remainder 
of the apparatus in the common start and level 
distributor unit 660 incident to the restoration 
of the trunk start relay R865 is the same as that 

the 
marking relays R665 to R665, inclusive, are ren 
dered operative to test for a group of trunk lines 
or a group of toll lines, including a line having 
a calling condition thereon, as previously ex 
plained. 
At this time talking battery is supplied from 

the supervisory relay R230 to the telephone in 
strument at the payStation T2 and the trunk 
circuit at the first operator position 400 is opera 
tively connected by Way of the finder switch 700 
to the line conductors C28 and C282 of the 
trunk line 280, the line conductors C28, and 
C282 being connected together by Way of the 
windings 202 and 24 of the repeater 20 and 
the condenser 286. Accordingly, at this time, a 
connection is established between the payStation 
T2 and the first operator position 40 at the 
SWitchboard. 
The operator at the first Operator position 400 

then answers the call and communicates With 
the party at the payStation T2 in order to ascer 
tain the destination to which the call is to be 
extended. The operator at the first operator 
position, after learning the destination of the 
call, operates the sending key set 463 at her posi 
tion in the previously described manner, thereby 
to cause the toll selector SWitch 800 to operate 
and extend the call to its destination as previ 
OU Sly eXplained. 
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After a connection has been established from 

the first operator position A09 by way of the toll 
selector switch 890 to the called subscriber Sub 
station in the previously described manner the 
operator operates the coin collect key K2 to its 
left-hand or rear position, thereby to cause the 
apparatus at the payStation T2 to operate and 
collect the coin which has been inserted in the 
coin slot of the instrument thereat. When the 
coin collect key K2 is operated to its rear position 
the contacts f4 f5 thereof are actuated into en 
gagement, thereby to complete an obvious circuit 
for energizing the Winding of the rear split relay 
R22 in order to cause the latter Irelay to Oper 
ate. Also, at the contacts & 9 of the coin collect 
key K2, a circuit is completed for energizing the 
winding of the rear coin control relay R2 is in 
series with the winding of the coin control relay 
R2A), this circuit extending frori) grou; d. by Way 
of the contacts 49 of the coin collect key K2, 
C 462, the winding of R, 246, the conductor C 236 
in the cable 1270, the contacts ??? and í í3, the 
Wiper 4, the control conductor C234 of the trunk. 
line 283, the winding of R 8 and the contacts 
253 to battery. When energized over the above 
traced circuit the rear coin control relay R25 
and the coin control relay R2 8 operate. Upon 
operating, the rear coin control relay R é con 
pletes, at the contacts 242, an obvious connection 
between the line conductors C 94' and C3S3' of 
the trunk circuit at the first operator position, 
the line conductors C39 and CS 33 of the 
trunk circuit at the first operator position heing 
connected to the line conductors C2S3 and C 284 
in the cable 20 due to the operation of the rear 
split relay R22). Finally, at the contacts 42 
of the coin collect key K2, a path is completed for 
projecting positive 9 volt current over the line 
conductors C28 and C282 of the trunk line 283, 
this path extending from the positive terminal 
of a grounded source of 110 volt current by Way 
of the contacts 42 of the coin collect key K2 and 
C || 460 to the line conductor C!}93', from the lire 
conductor Ci 095 by way of the contacts 242 to 
the line conductor C 94', and fron the line CO3)- 
ductors CO 94' and C (95 to the line conductors 
C283 and C 284 in the cable 23. This path 
extends further from the line conductor C383 by 
way of the contacts 755 and if 2 and the wipe: 
73 to the line conductor C382 of the trunk line 
280 and from the line conductor C236 by Way of 
the contacts 752 and 7 and the wiper P22 to the 
line conductor C28 of the trunk line 233. 
Upon operating, the coin control relay R33 in 

terrupts, at the contacts 24, a point in a circuit, 
traced hereinafter, for energizing the winding Cf 
the ring relay R25 and completes, at the con 
tacts 23, a circuit for energizing the winding of 
the control relay R2 0, this circuit extending 
from ground by way of the contacts 23 and 225 
and the Winding of R27 C to battery. Shortly 
after the above-traced circuit is completed the 
control relay R270 operates, this relay being of 
the slow-to-operate type. Also, upon operating, 
the coin control relay R2 f, 0 completes, at the con 
tacts 2 and 2-2, obvious connections between 
the line conductors C28 and C282 of the trink 
line 28) and the by-pass conductors C23 and 
C232. 
Upon operating, the control relay R22 coin 

pletes, at the contacts 275, an obvious alternative 
holding circuit for energizing the winding of the 
hold relay R269, interrupts, at the contacts 276, 
a further point in the previously mentioned gath 
for applying ground potential to the control con 
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ductor C285 of the trunk line 280, and completes, 
at the contacts 272 and 274, obvious connections 
between the by-pass conductors C29 and C292 
and the line conductors C296 and C29. Of the line 
295. Accordingly, at this time, the line conduc 
tors C28 and C282 of the trunk line 280 are con 
nected to the line conductors C296 and C29 of 
the line 295, thereby to cause positive 110 volt 
current to be projected over the local finder 
SWitch 287, the line circuit, 286 and the line con 
ductors of the paystation line 290. When posi 
tive i10 volt current is projected over both of the 
line conductors of the payStation line 290 to the 
payStation T2 the apparatus at the payStation T2 
operates to collect the coin deposited in the coin 
slot of the instrument thereat. 
After operating the coin collect key K2 to its 

rear position, thereby to collect the coin at the 
paystation T2, the operator at the first operator 
position returns this key to its normal position. 
When the coin collect key K2 is returned to its 
normal position the previously mentioned circuit 
for energizing the winding of the rear split relay 
R,228 is interrupted, at the contacts 45 thereof, 
and the previously traced circuit for energizing 
the winding of the rear coin control relay R24) 
in series With the winding of the coin control relay 
R2 () is interrupted, at the contacts 49 thereof, 
thereby to cause the rear split relay R220, the 
rear coin control relay R240 and the coin control 
relay R2 0 to restore. Also, at the contacts 42 
of the coin collect key K2, the previously traced 
path for projecting positive 110 volt current over 
the line conductors of the paystation line 290 ex 
tending to the paystation T2 is interrupted. Upon 
restoring, the rear coin control relay R, 240 inter 
rupts, at the contacts 242, the connection be 
tWeen the line conductors C 94' and C095' of 
the trunk circuit at the first operator position; 
and, upon restoring, the rear split relay R? 220 
recompletes, at the contacts 22 and 223, the 
previously traced connection between the line 
conductors C 283 and C 284 in the cable 270 and 
the line conductors CE 82 and Cf 84 of the trunk 
circuit at the first operator position. 
Upon restoring, the coin control relay R20 in 

terrupts, at the contacts 23, the previously traced 
circuit for energizing the winding of the control 
relay R270, thereby to cause the latter relay to 
restore, and interrupts, at the contacts 2 and 
212, the previously mentioned connection between 
the line conductors C28 and C282 of the trunk 
line 280 and the conductors C29 and C292. Up 
on restoring, the control relay R20 interrupts, 
at the contacts 272 and 274, the previously men 
tioned connection between the conductors C29 
and C392 and the line conductors C296 and C29. 
of the line 295 and recompletes, at the contacts 
27 and 273, the previously traced connection be 
tween the line conductors C296 and C297 of the 
line 295 and the windings 203 and 205 of the re 
peater 20. Accordingly, at this time, the con 
nection between the paystation T2 and the first 
operator position 409 is reestablished by way of 
the repeater 20 in the prepay manual trunk cir 
cuit 260. 

It is noted that the party at the calling pay 
station T2 has SWitchhook Supervision and may 
signal the operator at the first operator position 
400 by repeatedly operating the Switchhook at 

the paystation T2. Each time the switchhook is 
operated the previously traced loop circuit for 
energizing the windings of the Supervisory relay 
R230 is interrupted, thereby to cause the latter 
relay to restore. Conversely, each time the 
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switchhook at the paystation T2 is released the 
previously traced circuit for energizing the Wind 
ings of the Supervisory relay R230 is recompleted, 
thereby to cause the latter relay to reoperate. 
Each time the supervisory relay R230 restores 
it completes, at the contacts 233, the previously 
mentioned path for applying ground potential 
to the control conductor C285 of the trunk line 
280, this path extending from ground by Way of 
the contacts 276, 254 and 233 to the control con 
ductor C285. Also, each time the SuperVisory 
relay R230 operates it interrupts, at the contacts 
233, the previously traced path for applying 
ground potential to the control conductor C285 
of the trunk line 280. This application of ground 
potential to the control conductor C285 of the 
trunk line 280 causes the supervisory lamp L767 
to be illuminated regardless of the position of 
the talk key K. 80 of the finder Switch tet). In the 
event the talk key K780 of the finder switch 00 
occupies its normal position this application of 
ground potential to the control conductor C285 
of the trunk line 280 completes the previously 
traced direct circuit for illuminating the Super 
visory lamp L767. On the other hand, in the 
event the talk key K. 80 of the finder switch 700 
is operated away from its normal position at this 
time, this application of ground potential to the 
control conductor C285 of the trunkline 286) com 
pletes the previously traced circuit for energiz 
ing the winding of the supervisory relay R230, 
thereby to cause the latter relay to operate and 
complete, at the contacts 23, the previously 
traced alternative circuit for illuminating the 
supervisory lamp LT6. Accordingly, the inter 
mittent operation of the SWitchhook at the call 
ing payStation T2 by the party thereat causes 
the supervisory lamp L. 67 to flash, thereby to 
indicate to the operator at the first operator po 
sition 4 CO that the party at the calling paysta 
tion T2 desires her attention. 
The remainder of the Supervision of the estab 

lished connection including the calling paysta 
tion T2 is under the control of the operator at 
the first operator position 400 and is accom 
plished in the manner previously described. 
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In the event the Operator at the first operator 
position 40 is unable to extend the call to her 
position from the calling paystation T2 to the 
desired destination the party at the calling pay 
station T2 is so informed and the coin which 
he has inserted in the coin slot of the instru 
ment thereat is refunded to him. This is accom 
plished by the operator at the first operator po 
sition 400 by operating the coin return key K 
to its left-hand or rear position. When the coin 
return key K is operated to its rear position an 
obvious circuit is completed, at the contacts 409 
thereof, for energizing the Winding of the rear 
Split relay R220 and a circuit, Substantially iden 
tical to that previously traced, is completed, at 
the contacts 4f thereof, for energizing the 
winding of the rear coin control relay R24 O in 
Series With the Winding of the coin control relay 
R20. Finally, at the contacts 4 f3 of the coin 
return key K, there is completed a path for ap 
plying negative 110 volt current to the conductor 
C 460, this path extending from the negative 
terminal of a grounded Source of 110 volt cur 
rent by way of the contacts f4 f5 of the coin re 
turn key K to the conductor C460. The rear 
split relay R220, the rear coin control relay 
R 240 and the coin control relay R20 again op 
erate as previously explained. Also, upon op 
erating, the coin control relay R2O completes, 
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the switches having access thereto. At this 
time the prepay manual trunk circuit 200 is com 
pletely released and is available for further use. 
When the established connection between the 

payStation. T2 and the first operator position 
409 at the switchboard is released, due to the 

release of the finder Switch 700 of the finder 
Selector link illustrated, the prepay manual trunk 
circuit 26 is not completely released in the 
event a, coil remains in the coin slot of the in 
strument at the paystation T2. In this event, 
When the finder switch 0 is released, the mark 
ing relay R253, the control relay R220 and the 
Supervisory relay R230 restore as previously ex 
plained. At this time, upon restoring, the con 
trol relay R220 completes, at the contacts 222 
and 224, the previously traced circuit for ener 
gizing the windings of the line relay R240 and 
the coin control relay R255, due to the presence 
of the coin in the coin slot of the instrument at 
the paystation T2. Accordingly, the line relay 
R2&G and the coin control relay R255 immedi 
ately operate. More particularly, the coin con 
trol relay R255 operates to complete, at the con 
tacts 256, an alternative holding circuit for ener 
gizing the winding of the hold relay R260 prior 
to restoration thereof incident to the release of 
the control relay R220 and the supervisory relay 
R23. When the control relay R220 restores and 
the line relay R240 reoperates the previously 
traced path for applying ground potential to 
the distributor start conductor C293 in the trunk 
line 66 extending to the common start and level 
distributor unit () is recompleted. Hence, the 
common start and level distributor unit 000 and 
the position distributor 005 reoperate in order to 
cause the call on the prepay manual trunk cir 
cuit 2 G3 to be routed to one of the operator posi 
tions at the Switchboard to be answered. The 
apparatus at the selected operator position at the 
Switchboard operates in the previously described 
manner; and when the operator thereat answers 
the call on the prepay manual trunk circuit 200 
and finds no one at the paystation T2 she oper 
ates the coin collect key at her position, thereby 
to cause the coin deposited in the coin slot of the 
instrument at the payStation T2 to be collected 
in the manner previously described. The oper 
ator at the selected operator position at the 
SWitchboard then restores the coin collect key 
to its normal position and Operates the release 
key, thereby to cause the prepay manual trunk 
circuit 22, the local finder switch 287, and the 
line circuit, 236 to be released in the manner pre 
viously described. At this time the apparatus 
In entioned is completely released and available 
for further use as previously explained. 
Eactension of a call from the distant eacchange B 

to the suitchboard 

A call which is to be extended from the distant 
eXchange B to the central office A is routed by the 
Operator at the toll Operator position in the dis 
tant exchange B over one of the toll lines to the 
central office A and is answered at the SWitch 
board. For example, in order to route a call from 
the distant, exchange B to the central office A over 
the toll line 9), the operator at the toll operator 
position in the distant exchange B first seizes 
the toll line 90 and causes alternating ringing 
current to be projected thereoVer to the ring 
down toll circuit 90 individually associated 
there with. When the alternating ringing cur 
rent is projected over the toll line 90 to the ring 
down toll circuit (0 individually associated 
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therewith the previously traced circuit for ener 
gizing the winding of the ring-up relay Rf 35 is 
completed, thereby to cause the latter relay to 
operate. Upon operating, the ring-up relay R35 
interrupts, at the contacts 36, the previously 
mentioned normally completed circuit for ener 
gizing the winding of the control relay R49. 
Shortly thereafter the control relay R48 restores 
to complete, at the contacts 4, the previously 
traced circuit for energizing the upper winding of 
the start relay R250, thereby to cause the latter 
relay to operate. Upon operating, the start re 
lay R50 prepares, at the contacts 55, a point in 
a circuit, traced hereinafter, for applying ground 
potential by Way of the lower winding of the start 
relay. R5 to the control conductor C83 of the 
trunk line 80 extending to the main contact 
banks of the finder SWitches of the finder-Selec 
tor links associated With the operator positions at 
the Switchboard. Further, the start relay R50 
completes, at the contacts 54, a path for apply 
ing ground potential to the control conductor 
Clt of the trunk line to accessible to the toll 
switch train, this path extending from ground by 
way of the contacts 54 and 2 to the control 
conductor CT of the trunk line 9. Also, the 
start relay R5 completes, at the contacts 52, a 
path for applying battery potential by way of the 
winding of the marking relay R is to the control 
conductor C84 of the trunk line 8, this path 
extending from battery by Way of the Winding of 
R60 and the contacts 52 to the control con 
ductor C84 of the trunk line 89. Further, the 
start relay R? 50 completes, at the contacts 5, 
a path for applying ground potential to the dis 
tributor start conductor C65 in the trunk line 
600 extending to the common start and level dis 
tributor unit G, this path extending fron 
ground by way of the contacts 5A and 6 to the 
distributor start conductor C 66. Finally, the 
start relay R? 50 completes, at the contacts 55, a 
holding circuit for energizing the upper Winding 
thereof, this circuit extending from ground by 
Way of the contacts 55 and 65 and the upper 
winding of R? 50 to battery. 

After the Operator at the toll Operator position 
in the distant exchange B causes alternating 
ringing current to be projected over the toll line 
90 she causes the projection of ringing current 

thereover to be interrupted, thereby to cause the 
previously traced circuit for energizing the wind 
ing of the ring-up relay R35 to be interrupted. 
The ring-up relay R35 then restores to recon 
plete, at the contacts 36, the previously men 
tioned circuit for energizing the Winding of the 
control relay R4). The control relay R40 then 
operates to interrupt, at the contacts 4, the 
previously traced original circuit for energizing 
the upper winding of the start relay R50. 
The application of ground potential to the dis 

tributor start conductor C66 in the trunk line 
600 completes an obvious circuit for energizing 
the winding of the toll start relay R690. The toll 
start relay R690 then operates to complete, at the 
contacts 692, an obvious path for applying ground 
potential to the conductor C685, thereby to com 
plete an obvious circuit for energizing the wind 
ing of the toll relay R. 360, whereupon the latter 
relay operates. Further, the toll start relay R690 
interrupts, at the contacts 69, a point in a cir 
cuit, traced hereinafter, for energizing the lower 
Winding of the marking relay R345 and prepares, 
at the contacts 693, a point in a path, traced 
hereinafter, for applying ground potential to the 
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conductor C69 in the cable 6 extending to the 
vertical control contact banks of the mecha 
nisms of the finder Switches of the finder-Selector 
links associated with the operator positions at 
the switchboard. It is noted that the conductor 
C69 is terminated in the ninth level of the Werti 
cal control contact bank 9 of the mechanism 
TO of the finder switch 78 due to the fact that 
the trunk line 89 extending to the ring-down 
toll circuit, ?o is terminated in the ninth level 
of the main contact bank of the mechanism 
of the finder Switch 79. 
Upon operating, the toli relay R. 560 com 

pletes, at the contacts 853, an obvious path for 
applying ground potential to the conductor C684, 
thereby to initiate operation of the marking re 
lays R605 to R645, inclusive. Further, the toll 
relay RO60 prepares, at the contacts (64, an ob 
vious path for applying ground potential to the 
control conductor CD43 extending to the chief 
operator position and completes, at the contacts 
O64, an obvious circuit for energizing the wind 

ing of the signal relay RA (5. Shortly thereafter, 
the signal relay R. 359 operates. Further, the 
toll relay RO6) completes, at the contacts i 64", 
an obvious path for applying ground potential to 
the conductor C09 in the trunk line 896, there 
by to complete a multiple circuit for illuminat 
ing the toll lamps associated With the Operator 
positions at the switchboard. For example, the 
application of ground potential to the conductor 
COs in the trunk line (98 completes an obvious 
circuit for illuminating the toll lamp I. As a S 
sociated with the first operator position f450 at 
the switchboard. The illumination of the toll 
lamp Li 45 indicates to the operator at the first 
operator position f 400 that a toll call has been 
extended to the switchboard to be anSWered. 
Upon operating, the signal relay RA 50 completes, 
at the contacts (5, an obvious path for apply 
ing ground potential to the conductor C693 in 
the trunk line 1090, thereby to complete a multi 
ple circuit for energizing the audible signals a S 
sociated with the operator positions at the 
switchboard. For example, the application of 
ground potential to the conductor C693 in the 
trunk line 1990 completes the previously traced 
circuit for energizing the winding of the signal 
B 53 associated with the first operator position 
400, thereby to cause the signal B 53 to oper 
ate and produce an audible signal at the first 
operator position 4 CE). The operator at the first 
operator position 4 Ga may interrupt the pre 
viously traced circuit for energizing the Winding 
of the signal Bf 53 by operating the manual 
switch Sf 55 as previously noted, thereby to ar 
rest the operation of the signal B 53. 
Also, upon operating, the toll relay R. 86 con 

pletes, at the contacts (62, an alternative circuit 
for applying ground potential by Way of the 
timer start relay R 045 to the start conductor 
extending to the relay group at one of the Opera 
tor positions at the switchboard. ASSunning that 
the position relay Ri29 in the position distrib 
utor | 905 is operated at this time a path is Com 
pleted for applying ground potential by Way of 
the winding of the timer start relay R 645 to the 
start conductor C336 in the trunk line 395 ex 
tending to the first operator position 4 at the 
Switchboard, this path extending from ground by 
Way of the contacts 66 and 62, the winding 
of R045, C 72 and the contacts 24 to the 
Start conductor C 356 in the trunk line 35. 
As previously noted, the control relay R6 and 
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one of the marking relays R665 to R645, inclusive, 
remain operated at this time. For example, the 
previously traced circuit for energizing the upper 
winding of the control relay R660 in series With 
the upper winding of the marking relay R605 
may be completed at this time. Accordingly, the 
application of ground potential to the conductor 
C64 completes the previously traced circuit for 
energizing the lower winding of the marking re 
lay R6: ), thereby to cause the latter relay to Op 
erate. Upon operating, the marking relay R6 0 
causes the marking relay R65 to operate and the 
marking relay R.65 to restore in the manner pre 
viously explained. Hence, at this time, the mark 
ing relays R6 i 0, R6 i 5, R620, R625, R633, R635 
and R660 operate successively and the marking 
relays R 65, R60, R55, RG20, R.625, RG30 and 
R635 restore successively. At the conclusion of 
the operation of the marking relays mentioned 
the marking relay R340 remains in its operated 
position due to the fact that the previously ninen 
tioned circuit for energizing the lower winding of 
the marking relay R665 is interrupted due to the 
operated condition of the toll start relay R690. 
Upon operating, the marking relay R640 com 
pletes, at the contacts 642, a holding circuit for 
energizing the upper winding thereof in series 
with the upper winding of the control relay R60), 
this circuit extending from ground by Way of the 
upper winding of R60, C603, the contacts 646 
and 652 and the upper winding of R640 to bat 
tery. Also, the marking relay R640 prepares, at 
the contacts 643, a point in the previously men 
tioned circuit for energizing the lower Winding of 
the marking relay R645 and completes, at the 
contacts 644, the previously mentioned path for 
applying ground potential to the conductor C69 
in the trunk line 60, this path extending from 
ground by Way of the contacts 644 and 693 to the 
conductor C69 in the trunk line 6. 
ASSuming that the operator at the first operator 

position 4ta is awaiting a call and has operated 
the talk key K.789 of the finder switch 70 of the 
finder-Selector link illustrated away from its nor 
mal position, thereby to condition the finder 
SWitch 700 to be operative to find a trunk line 
having a calling condition thereon, the applica 
tion of ground potential to the start conductor 
C386 in the trunk line 3.5 extending to the first 
operator position 48 completes the previously 
traced circuit for energizing the winding of the 
start relay R4 in the finder switch 786. When 
the start relay R740 is thus energized the finder 
SWitch 760 operates to find the trunk line 80 hav 
ing a calling condition thereon as previously ex 
plained. As previously noted, the common start 
and level distributor unit 6 has operated to 
mark by Way of the conductor C69 in the trunk 
line 60 in the Vertical control contact bank 709 
of the mechanism 9 the ninth level wherein 
the trunk line 8 is terminated in the main con 
tact bank of the mechanism. 70. Also, the rotary 
position. Wherein the trunk line f80 is terminated 
in the main contact bank of the mechanism 70 
is marked by the presence of battery potential 
appearing upon the control conductor C83 of the 
trunk line 86 as previously noted. 
As previously noted, When the finder Switch 

fe operates to seize the trunk line 80 the elec 
tropolarized relay R ) therein operates to com 
plete, at the contacts 77, a path for applying 
direct ground potential to the control conductor 
C 84 of the trunk line 8), thereby to complete 
a circuit, substantially identical to that previously 
traced, for energizing the Winding of the marking 
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relay R. 60 in order to cause the latter relay to 
operate. 
Upon operating, the marking relay Rf6), inter 

rupts, at the contacts 65, the previously traced 
holding circuit for energizing the upper Winding 
of the start, relay R5, thereby to cause the lat 
ter relay to restore. Further, the marking relay 
R. 60 completes, at the contacts 63, an obvious 
holding circuit for energizing the Winding thereof 
by way of the control conductor C84 of the trunk 
line 80 and prepares, at the contacts 64, a point 
in the previously mentioned path for applying 
ground potential by Way of the lower winding of 
the start Irelay R50 to the control conductor C83 
of the trunk line 80. Also, the marking relay 
R. 60 completes, at the contacts f63, a path for 
applying ground potential to the control con 
ductor CT of the trunk line 7 (), this path ex 
tending from the grounded control conductor 
C 84 of the trunk line 80 by Way of the contacts 
63, 53 and 2 to the control conductor C7 

of the trunk line 70. This application of ground 
potential to the control conductor Cill of the 
trunk line C marks the trunk line 70 as busy 
to the Switches having access thereto. Finally, 
the marking relay R. I 60 interrupts, at the con 
tacts 6f, the previously traced path for applying 
ground potential to the distributor start con 
ductor C 56 in the trunk line 600 extending to 
the common start and level distributor unit (90. 
At this time, when ground potential is removed 

from the distributor start conductor C66 in the 
ring-down toll circuit 00, the toll start relay 
R690 restores unless multiple ground potential 
appears upon the distributor start conductor CGS 
due to the presence of calls on other of the ring 
dOWn toll circuits in the group of ring-down toll 
circuits, including the ring-down toll circuit 9), 
which have not been answered at the switchboard 
at this time. The Subsequent operation of the 
common start and level distributor unit 000 and 
the position distributor 0.05 is the same as that 
previously explained. 
The Operator at the first operator position 430 

then answers the call and communicates with the 
Operator at the toll Operator position in the dis 
tant eXchange B in order to ascertain the destina 
tion to which the call is to be extended. The 
operator at the first operator position, after learn 
ing the destination of the call, operates the send 
ing key set 463 at her position in the previously 
described manner, thereby to cause the toll Se 
lector switch 830 to operate and extend the call to 
its destination in the manner previously ex 
plained. 

Also, it is noted that the Operator at the toll 
operator position in the distant exchange B may 
signal the operator at the first operator position 
400 When the talk key K. 8 of the finder Switch 
TC0 occupies either its normal position or its 
operated position. In order to signal the oper 
ator at the first operator position 49 the oper 
ator at the toll operator position in the distant 
exchange B causes alternating ringing current to 
be projected over the toll line 90, thereby to 
cause the ring-down toll circuit (0 to operate 
and cause ground potential to be applied by Way 
of the lower winding of the start relay R50 to the 
control conductor C83 of the trunk line 80 in 
the manner previously explained. This applica 
tion of ground potential to the control conductor 
C 83 of the trunk line 80 completes the previ 
ously traced direct circuit for illuminating the 
supervisory lamp LT67 in the event the talk key 
K78 of the finder switch 700 occupies its normal 
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position; while this application of ground poten 
tial to the control conductor C83 of the trunk 
line 80 completes the previously traced circuit 
for energizing the winding of the supervisory re 
lay R230 in the event the talk key K780 of the 
finder switch 709 occupies its operated position as 
previously explained. When the supervisory re 
lay R230 is thus energized it operates to con 
plete, at the contacts 23f, the previously traced 
circuit for illuminating the Supervisory lamp 
L67. It is noted that when the previously traced 
direct circuit for illuminating the Supervisory 
lamp Ll is completed a holding circuit is con 
pleted for energizing the lower Winding of the 
start relay R250, which holding circuit is inter 
rupted at the contacts 45 of the start relay R74) 
incident to the operation of the talk key K80 of 
the finder switch 7 away from its normal posi 
tion. On the other hand, this holding circuit for 
energizing the lower winding of the start relay 
R 5) is not completed in series with the winding 
of the Supervisory relay R23) due to the high 
series resistance of the winding of the Supervisory 
relay Rd 23G when the start relay R40 occupies 
its restored position while the talk key K80 Oc 
cupies its normal position. 
The illumination of the Supervisory lamp L767 

indicates to the operator at the first operator po 
sition 400 that the operator at the toll operator 
position in the distant exchange B wishes to com 
municate with her, whereupon the operator at 
the first operator position operates the talk key 
K739 of the finder Switch away from its nor 
mal position in the event that it is not already 
Operated away from its normal position and com 
municates With the operator at the toll operator 
position in the distant exchange B. 
The remainder of the Supervision of the estab 

lished connection including the ring-down tol 
circuit (00, the operation of the ring-down toll 
circuit fit in order to cause the identity lamp 
L. 85 to be illuminated, and the operation of the 
ring-down toll circuit ) in order to cause trou 
ble tone voltage to be applied to the toll line 90 
are accomplished in the previously described 
manner under the control of the operator at the 
first operator position 4). 
The release of the connection between the tol 

Operator position in the distant exchange B and 
the first operator position 400 at the switch 
board and the release of an established connec 
tion including the toll operator position in the 
distant exchange B and routed by way of the 
finder-Selector link illustrated are under the con 
trol of the operator at the first operator position 
400 and are accomplished in the previously de 

Scribed manner. 
When the established connection is released in 

cident to the release of the finder switch 700 
ground potential is removed from the control con 
ductor C 84 of the trunk line 83, thereby to in 
terrupt the previously traced holding circuit for 
energizing the winding of the marking relay 
R. 6). The marking relay RS 66 then restores to 
interrupt, at the contacts 63, a further point in 
the previously traced holding circuit for energiz 
ing the winding thereof, to interrupt, at the con 
tacts 64, a further point in the previously traced 
path for applying ground potential by Way of the 
lower winding of the start relay R. 5 to the con 
trol conductor C 83 of the trunk line f80, and to 
prepare, at the contacts 85, a further point in 
the previously traced holding circuit for energiz 
ing the upper winding of the start relay R? 58. 
Further, the marking relay R. 60 interrupts, at 
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the contacts 63, a further point in the previ 
ously traced path for applying ground potential to 
the control conductor C. of the trunk line 7), 
the previously traced path for applying battery 
potential by Way of the Winding of the marking 
relay R463 to the control conductor C of the 
trunk line () being completed at this time. At 
this time the ring-down toll circuit 00 is com 
pletely released and the trunk line 79 extending 
thereto is marked as idle to the switches having 
access thereto. The operator at the toll Operator 
position in the distant exchange B then releaSeS 
the connection between her position and the toll 
line 90 in a well known manner, thereby to ren 
der the toll line 90 available for further use. 

Eacten Siom, of di call from the C. A. X. network 
to the SUtitchboard 

A call which is to be extended from One of the 
SibScriber SubStations in the exchanges C and D 
to the central office A is first extended to one of 
the dial back repeaters in the tandem exchange 
C and routed therefron by way of one of the 
C. A. X. toll lines to the Switchboard in the 
central office A to be answered. For example, 
when a call is initiated at the subscriber substa 
tion T3 in the tandern exchange C the line 
switch S9 individually associated with the Sub 
Scriber line 900 extending to the calling Sub 
scriber substation T3 operates to find an idle 
one of the local first selector switches, such, for 
example, as the local first selector switch 9 4. 
When the line SWitch S9). Seizes the line 92 
extending to the local first selector Switch. 94 
the local first selector Switch. 9 is is rendered 
responsive to a first digit transmitted from the 
calling Subscriber Substation 3. The subscrib 
er at the Calling Subscriber SUbstation T3 then 
dials the digit 0, thereby to cause the local first 
selector switch 94 to operate and hunt for an 
idle one of the dial back repeaters, such, for 
example, as the dial back repeater 96. When 
the local first selector Switch 9. A seizes the line 
933 extending to the dial back repeater 96 the 
line switch S9 individually associated with the 
dial back repeater S operates automatically 
to hunt for an idle one of the C. A. X, toll lines, 
Such, for example, as the C. A. X. toll line 94. 
More particularly, the line Switch S3 i 4 indi 
vidually associated with the dial back repeater 
96 seizes the line 9.5 extending to the line cir 
cuit 932 individually associated With the C. A. X. 
toll line 94), whereupon the dial back repeater 
9 6 operates automatically to cause alternating 
ringing current to be projected by Way of the 
line switch S9 , the line 95 and the line circuit 
932 over the line conductors C94 and C942 of 
the C. A. X. toll line 940 in parallel. The 
alternating ringing current projected over the 
line conductors C94 and C942 of the C. A. X. 
toli line 940 traverses the Winding 339 of 
the repeater 335 to the simplex conductor 
C346 connected to the simplex of the winding 
339. This alternating ringing current is con 
ducted from the simplex conductor C345 by way 
of the contacts 332, 392 and 357, the condenser 
322 and the winding of the ring-up relay R325 
to ground. When the winding of the ring-up 
relay R.325 is thus energized this relay operates 
to complete, at the contacts 326, an obvious cir 
cuit for energizing the winding of the start relay 
R350. Shortly thereafter, the start relay R350 
operates, this relay being of the slow-to-operate 
type, in order to complete, at the contacts 352, a 
holding circuit for energizing the Winding there 
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of. The holding circuit for energizing the wind 
ing of the start relay R35 extends from ground 
by Way of the contacts 353 and 352 and the Wind 
ing of R359 to battery. Also, the start relay R359 
completes, at the Contaets 353, a path for apply 
ing ground potential to the control conductor 
C34 of the trunk line 349, thereby to mark 
the trunk line 340 as busy to the Switches having 
access thereto, this path extending froY giound 
by Way of the contacts 353 and 32 to the control 
conductor C34 of the trunk line 33. Further, 
the Start relay R35 completes, at the contacts 
355, a path for applying battery potential by way 
of the winding of the marking relay R330 to the 
control conductor C3 of the trunk line 3, 
this circuit extending fron battery by Way of the 
Winding of R36) and the contacts 355 to the coin 
trol conductor C325 of the trunk line 3,8. Also, 
the start relay R355 completes, at the contacts 
35, an obvious alternative holding circuit for 
energizing the winding of the control relay R335 
and completes, at the contacts 353, a path for 
applying ground potential to the distributor Start 
conductor C366 in the trunk line 690 extending 
to the common start and level distributor unit 
º. The last-mentioned path extends from 

ground by way of the contacts 356 and 335 to 
the distributor start conductor C366. 
At this point it is noted that battery poten 

tial in the line circuit 932 in the tandem exchange 
C is normally applied to the line conductors C94 
and C942 of the C. A. X. toll line 949, thereby 
normally to complete a holding circuit for ener 
gizing the winding of the alarm relay R395, this 
circuit extending from ground by Way of the 
winding of R395, the contacts 357, 392 and 332, 
the simplex conductor C336 and the Winding 339 
of the repeater 335 to the line conductors C94 
and C942 of the C. A. X, toll line 94) having 
battery potential appearing thereon. The nor 
mally operated alarm relay R395 completes, at 
the contacts 396, an obvious circuit for ener 
gizing the winding of the control relay R305, 
thereby to retain the latter relay in its operated 
position. The operated control relay R35 re 
tains interrupted, at the contacts 306, an obvious 
circuit for illuminating the supervisory lamp 
T323. In view of the foregoing, it will be under 
stood that in the event the C. A. X. toll line 940 
extending between the tanden exchange C and 
the central Office A is interrupted or has a ground 
fault thereon the previously traced circuit for 
energizing the winding of the alarm relay R.395 
Will be interrupted, whereupon the latter relay 
will restore. Upon restoring, the alarm relay 
R395 interrupts, at the contacts 396, the previ 
Ously mentioned circuit for energizing the wind 
ing of the control relay R335. Shortly there 
after the control relay R305 restores, this relay 
being of the slow-to-release type, to complete, at 
the contacts 306, the previously mentioned cir 
cuit for illuminating the Supervisory lamp L323. 
The illumination of the Supervisory lamp L323 
indicates to the attendant in the central office. A 
that the C. A. X. toll line 940 extending between 
the central office A and the tandem exchange C 
is defective. 
Continuing now with the operation of the re 

Verting dial toll circuit 388 incident to the seizure 
of the C. A. X. toll line 940 by the dial back 
repeater 9f 6, the application of ground potential 
to the distributor start conductor C366 in the 
trunk line 60 completes an obvious circuit for 
energizing the Winding of the toll start relay 
R675, thereby to cause the latter relay to operate. 

10 

20 

25 

30 

40 

50 

5 5 

60 

75 



10 

20 

3 5 

40 

60 

55 

75 

2,230,053 
Upon operating, the toll start relay R675 conn 
pletes, at the contacts 61, an obvious path for 
applying ground potential to the conductor C605, 
thereby to complete the previously traced cir 
Cuit for energizing the Winding of the toll relay 
R. 968 in order to cause the latter relay to op 
erate. Also, the toll start relay R35 interrupts, 
at the contacts 66, the previously traced circuit 
for energizing the lower Winding of the marking 
relay R63i and prepares, at the contacts 678, a 
point in a path, traced hereinafter, for apply 
ing ground potential to the conductor C& 6 in 
the trunk line 60 extending to the vertical con 
trol contact banks of the mechanisms of the 
finder Switches of the finder-selector links asso 
ciated with the operator positions at the Switch 
board. More particularly, it is noted that the 
conductor C86 terminates in the sixth level of 
the vertical control contact bank 79 of the 
mechanism 7 of the finder Switch G, thereby 
to mark the sixth level wherein the trunk line 
3 i? extending to the reverting dial toll circuit 
3 is terminated in the main contact bank of 
the mechanism. 6 of the finder switch T. 
The toll relay R. 6) then operates to cause 

the marking relays R.65 to R645, inclusive, to 
Operate in the previously described nanner. At 
the conclusion of the operation of the marking 
relays the marking relay R.625 occupies its op 
erated position, thereby to complete, at the con 
tacts 629, the previously mentioned path for ap 
plying ground potential to the conductor C66 
in the trunk line 6, this path extending from 
ground by way of the contacts 629 and 678 to the 
conductor C66 in the trunk line 6. Also, up 
on operating, the toll relay R. 860 causes opera 
tion of the signal relay R.E.5 as previously ex 
plained. Assuming that the position relay R 620 
is operated at this time, the toll relay R. 60 com 
pletes, at the contacts 032, the previously traced 
circuit for applying ground potential by Way of 
the winding of the timer start relay RC45 to 
the start conductor C 36 in the trunk line f 35 
extending to the first operator position 4 at 
the switchboard. The operations of the signal 
relay R. 50 and the timer start relay R. 45 are 
effective to perform the functions previously 
noted. When ground potential is applied to the 
start conductor C 36 of the trunk line 305 ex 
tending to the first operator position 48 the 
previously traced circuit for energizing the wind 
ing of the start relay R749 in the finder Switch 
it is completed, assuming that the talk key 
KE 89 of the finder switch () is operated away 
from its normal position. The finder switch 
then operates to find the trunk line 30 extend 
ing to the reverting dial toll circuit 360 as previ 
Ously explained. 
As previously noted, the corinmon start and 

level distributor unit to marks, by Way of the 
conductor CS 6 in the trunk line 6 and the 
vertical contral contact bank 9 of the mecha 
nism 7 of the finder switch TC, the sixth level 
in the main contact bank of the mechanism 
Wherein the trunk line 30 is terminated. Also, 
the rotary position wherein the trunk line 3 is 
terminated in the main contact bank of the 
mechanism is marked by the presence of bat 
tery potential appearing upon the control con 
ductor C35 of the trunk line 3). 
As previously noted, when the finder switch 
operates to seize the trunk line 3, the elec 

tropolarized reiay R 9 therein operates to com 
plete, at the contacts 77, an obvious path for 
applying direct, ground potential to the control 
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Conductor C3 5 of the trunk line 30, thereby to 
complete a circuit, Substantially identical to that 
previously traced, for energizing the winding of 
the marking relay R360. The marking relay 
RS60 then operates to complete, at the contacts 
352, an obvious holding circuit for energizing the 
Wiilding thereof from the control conductor C35 
of the trunk line 3) and prepares, at the con 
tactS 363, a path, traced hereinafter, for apply 
ing ground potential to the control conductor 
C3 of the trunk line 3 ). Further, the marking 
'eiay R360 completes, at the contacts 36, an ob 
vious circuit for energizing the winding of the 
control relay R355, thereby to cause the latter re 
lay to Operate. Finally, the marking relay R360 
interruptS, at the contacts 365, the previously 
traced path for applying ground potential in the 
reverting dial toll circuit 300 to the distributor 
start conductor C366 in the trunk line 600. Up 
On Operating, the control relay R355 interrupts, 
at the contacts 358, the previously traced hold 
ing circuit for energizing the Winding of the start 
relay R359, thereby to cause the latter relay to 
restore, the ring-up relay R325 being restored at 
this time to interrupt, at the contacts 326, the 
previo LiSly traced original circuit for i energizing 
the winding of the start relay R35). It is noted 
that the ringing current which is projected from 
the dial back repeater 96 over the C.A.X., toll 
line 940 to cause operation of the ring-up relay 
R325 is projected thereover only during a rela 
tively short time interval. Upon restoring, the 
start relay R35) completes, at the contacts 354, 
a path for applying ground potential to the con 
trol conductor C34 of the trunk line 349, there 
by to mark the trunk line 34 as busy to the 
SWitches having access thereto, this path extend 
ing from the grounded control conductor C35 
of the trunk line 30 by Way of the contacts 
382, 354 and 32 to the control conductor C34 
of the trunk line 34. Also, upon operating, the 
control relay R355 completes, at the contacts 
356', an alternative circuit for energizing the 
winding of the alarm relay R395, this circuit ex 
tending from ground by Way of the winding of 
R395, the contacts 356' and the resistor 328 to 
battery. Further, the control relay R355 inter 
rupts, at the contacts 35, a point in the original 
circuit for energizing the winding of the alarm 
relay R395 by way of the simplex conductor C346 
and completes, at the contacts 358, a circuit for 
energizing the winding of the Supervisory relay 
R3). The circuit for energizing the winding of 
the Supervisory relay R3 extends from ground 
by way of the winding of R3C, the contacts 358, 
392 and 332, the simplex conductor C346, the 
winding 339 of the repeater 335, the line conduc 
tors C94 and C942 of the C.A.X. toll line 940, 
the line circuit 932, the line 95 and the line 
switch S94 to battery in the dial back repeater 
96. Tt, is noted that, a Series resistance is in 
cluded in the above-traced circuit in the dial 
back repeater 96 which prevents the winding of 
the Supervisory relay R30 from being adequate 
ly energized by Way of the above-traced circuit. 
Accordingly, the supervisory relay R3 does not 
operate at this time. 
At this time a connection is established be 

tween the calling Subscriber Substation 3 in the 
tandem exchange C and the first operator posi 
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the call is to be extended. The operator at the 
first operator position, after learning the desti 
nation of the call, operates the sending key set 
463 at her position in the previously described 
manner, thereby to cause the toll selector SWitch 
80 to operate and extend the call to its destina 
tion as previously explained. 
When ground potential in the reverting dial 

toll circuit 300 is removed from the distributor 
Start conductor C366 in the trunk line 600 the 
toll start relay R675 restores in the event there 
are no other reverting dial toll circuits in the 
group of reverting dial toll circuits, including the 
reverting dial toll circuit 300, having calls there 
on from the C.A.X. network which have not 
been answered at the Switchboard. The Subse 
quent operations of the common start and level 
distributor unit 000 and the position distribul 
tor 005 are the same as previously described. 

In connection with the SuperVision of the es 
tablished connection between the subscriber sub 
station T3 in the tandem exchange C and the 
central office A it is noted that the subscriber at 
the calling subscriber substation T3 has switch 
hook Supervision and, when he replaces the re 
ceiver of the telephone instrument at the calling 
subscriber substation T3 upon its switchhook, 
the Supervisory lamp L6 is illuminated regard 
less of the position of the talk key K89 of the 
finder Switch TO O. More particularly, when the 
subscriber at the calling subscriber substation T3 
replaces the receiver of the telephone instrument 
thereat, upon its switchhook, the dial back re 
peater 96 is controlled by way of the previously 
traced circuit between the Subscriber Substation 
T3 and the dial back repeater 96 to cause the 
series resistance of the previously traced circuit 
for energizing the Winding of the Supervisory re 
lay R370 to be reduced, whereby the winding of 
the supervisory relay R379 is effectively ener 
gized. The Supervisory relay R3) then operates 
to complete, at the contacts 3, the previously 
mentioned path for applying ground potential 
to the control conductor C3f4 of the trunk line 
30, this path extending from ground by way of 
the contactS 37, 363 and 346 to the control con 
ductor C3 As of the trunk line 3). This applica 
tion of ground potential to the control conductor 
C3: 4 of the trunk line 30 completes the pre 
viously traced direct circuit for illuminating the 
supervisory lamp L. 67 in the event the talk key 
KT80 of the finder' switch 700 occupies its normal 
position. On the other hand, this application 
of ground potential to the control conductor C34 
of the trunk line 300 completes the previously 
traced circuit for energizing the winding of the 
supervisory relay R230 in the relay group 200 
in the event the start relay R4 is restored in 
cident to the operation of the talk key K. 89 of 
the finder Switch 760 away from its normal posi 
tion. The Supervisory relay R230 then operates 
to complete, at the contacts 23 , the previously 
traced circuit for illuminating the supervisory 
lamp Li6. 
When the subscriber at the calling subscriber 

Substation T3 in the tandem exchange C removes 
the receiver of the telephone instrument thereat 
from its SWitchhook the dial back repeater 96 
is controlled over the previously traced circuit 
to increase the series resistance of the circuit for 
energizing the winding of the supervisory relay 
R370, thereby to cause the latter relay to restore. 
Upon restoring, the supervisory relay R370 in 
terrupts, at the contacts 37, the previously 
traced path for applying ground potential to the 
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control conductor C34 of the trunk line 30, 
thereby to cause the supervisory lamp LT67 to be 
extinguished. Accordingly, the subscriber at the 
calling subscriber substation T3 in the tandem 
exchange C may cause the Supervisory lamp 
L. G. to flash by repeatedly operating the switch 
hook at the subscriber substation T3. 
In the event the C. A. X. toll line 940 or the 

reverting dial toll circuit 300 associated there 
with is found to be defective the operator at the 
first operator position 400 may render the 
C. A. X. toll line 940 and the reverting dial toll 
circuit 3G0 busy by operating the order and start 
key K to its order position and by operating the 
check key K to its rear position. When the 
check key Ki is operated to its rear position the 
previously traced circuit for energizing the wind 
ing of the rear split relay Rf 220 is completed at 
the contacts 423 thereof; the previously traced 
path for applying battery potential to the con 
ductor C46) is completed at the contacts 427 
thereof; and the previously traced path for ap 
plying battery potential to the conductor C 46 is 
connpleted at the contacts 425 thereof. The 
rear split relay R220 then operates to complete, 
at the contacts 222 and 224, paths for' applying 
battery potential to the line conductors C33 and 
C32 of the trunk line 30, assuming that the talk 
key K 88 of the finder switch 700 is operated 
away from its normal position. The path for 
applying battery potential to the line conductor 
C33 of the trunk line 30 extends from battery 
potential on the conductor C f46 by Way of the 
contacts 24 f, C 094, the contacts 222, the line 
conductor Cf283 in the cable 270, the contacts 
555 and i 2 and the Wiper 703 to the line con 
ductor' C3 3; and the path for applying battery 
potential to the line conductor C32 of the trunk 
line 3 8 extends from battery potential on the 
conductor C 469 by way of the contacts 224, 
the line conductor C 284 in the cable 270, the 
contacts 752 and T if and the Wiper 702 to the line 
conductor C32. The application of battery po 
tential to the line conductor C32 completes a 
circuit for energizing the winding of the trouble 
relay R3 5, this circuit extending from battery 
potential appearing upon the line conductor C32 
of the trunk line 30 by way of the contacts 342, 
C382, the resistor 3 8 and the winding of R315 
to ground. The trouble relay R35 then op 
erates to complete, at the contacts 336, a circuit 
for energizing the lower winding of the trouble 
relay R3 0, this circuit extending from battery 
potential appearing upon the line conductor C33 
of the trunk line 30 by way of the contacts 344, 
C343', the resistor 39, the contacts 36 and the 
lower Winding of R30 to ground. When ener. 
gized Over the above-traced circuit the trouble 
relay R.3?) operates to complete, at the contacts 
3 , an obvious path for applying ground poten 
tial to the control conductor C34 of the trunk 
line 34), thereby to mark the trunk line 340 as 
busy to the Switches having access thereto. Also, 
the trouble relay R30 completes, at the contacts 
313 and 34, a circuit for energizing the windings 
236 and 337 of the repeater 335 by way of the 
trouble tone line 359, this circuit extending from 
a, Source of trouble tone by way of the line con 
ductor C35 of the line 350, contacts 33, the 
winding 336, the condenser 338, the winding 337, 
the contacts 34 and the line conductor C352 of 
the line 350 to the source of trouble tone. The 
trouble tone current traversing the windings 336 
and 33 of the repeater 335 induces trouble tone 
voltage in the winding 339 of the repeater 335, 
thereby to cause a trouble tone voltage to be 
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preference to the calls on the lines in the groups 
terminated by the contact sets in the upper levels 
of the main contact banks of the finder switches 
of the finder-selector links associated with the 
operator positions at the Switchboard. 
However, the operation of the common start 

and level distributor unit 030 may be controlled 
in order to cause the calls on the lines in the 
groups terminated by the contact sets in the lower 
levels of the main contact banks of the finder 
switches of the finder-selector links associated 
with the operator positions at the switchboard to 
be answered at the operator positions at the 
switchboard in preference to the calls on the lines 
in the groups terminated by the contact sets in 
the upper levels of the main contact banks of 
the finder Switches of the finder-selector links 
associated with the operator positions at the 
switchboard. This may be accomplished by Op 
erating the control key Kofi away from its nor 
mal position, thereby to complete, at the contacts 
OO2 thereof, an obvious path for applying ground 

potential to the conductor C608, and to complete, 
at the contacts 83 thereof, an obvious circuit 
for energizing the Winding of the COntrol relay 
R650. The control relay R650 then operates to 
prepare, at the contacts 65 to 654, inclusive, and 
at the contacts 65 ' to 654, inclusive, obvious 
paths for applying ground potential to the COn 
ductors C66 to C69, inclusive, and the con 
ductors C62 to C65, inclusive. At this time, 
When the control key K90 is operated away 
from its normal position, operation of any One 
of the trunk start relays R655 to R670, inclusive, 
or operation of any one of the toll start relays 
R675 to R695, inclusive, is effective to complete 
the previously mentioned paths for applying 
ground potential to the respective and corre 
sponding conductors C6 2 to C6 9, inclusive, in 
the trunk line 6). Accordingly, by way of ex 
ample, it is noted that the operation of the trunk 
start relay RS55 is effective to mark the conductor 
C62 in the trunk line 6 in spite of the fact that 
the conductor C69 in the trunk line 60 might 
have been previously marked due to the previous 
operation of the toll start relay R.695. Hence, the 
operating finder switch of one of the finder 
Selector links associated With One of the Op 
erator positions will seize the calling C. L. R. 
line in the group of C. L. R. lines in preference 
to the calling toll line in the group of toll lines, 
in spite of the fact that the call on the tool line 
was initiated prior to the initiation of the call 
on the C. L. R. line. In other Words, when 
the control key KO) is operated away from its 
normal position the finder switches of the finder 
selector links associated With the operator posi 
tions at the Switchboard Operate to seize calling 
lines in the various groups of lines in accordance 
With the levels of the contact sets in the main 
contact banks of the finder Switches terminating 
the groups of lines, and without regard to the 
order in which the calls on the lines in the groups 
of lines were initiated. 

In order to reestablish normal operation of 
the common start and level distributor unit 390, 
it is only necessary to return the control key 
Kf 00 to its normal position, thereby to interrupt, 
at the contacts G82 thereof, the previously men 
tioned path for applying ground potential to the 
conductor C698, and to interrupt, at the contacts 
f003 thereof, the previously mentioned circuit for 
energizing the Winding of the control relay R.650. 
The control relay R85 then restores to interrupt, 
at the contacts 65 to 654, inclusive, and at the 
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contacts 65 ' to 654, inclusive, further points in 
the previously mentioned paths for applying 
ground potential to the conductors C62 to C69, 
inclusive, in the trunk line 6). 
Comversion of an operator positio? at the Switch 
board from a universal position to a toll posi 
tîOm 

It is noted that while both the first and the 
Second operator positions at the Switchboard in 
the central office A are normally universal posi 
tions, in that both trunk calls and toll calls are 
normally answered thereat, each of these posi 
tions may be converted to a toll position, thereby 
restricting the position to the answering of toll 
calls incoming to the central office A from the 
distant exchange B and from the C. A. X. net 
work. For example, the first operator position 
400 at the Switchboard in the central office A 
may be converted from a universal position to a 
toll position by operating the toll answer key Kf 0 
away from its normal position. When the toll 
answer key K9 is operated away from its normal 
position, a point in the previously traced circuit 
for energizing the Winding of the distributor start 
relay R30 is interrupted at the contacts 434 
thereof; and a circuit, traced hereinafter, is 
prepared, at the contacts 435 thereof, for ener 
gizing the winding of the distributor start relay 
R3 in the relay group 200 in series with the 
winding of the toll position relay R 030 in the 
common start and level distributor unit OOO. 
Also, at the contacts 433 of the toll answer key 
Kf 0, an obvious path is completed for applying 
battery potential to the conductor C 095 in the 
trunk line O90, thereby to complete an obvious 
circuit for energizing the Winding of the toll 
answer relay R,065. The toll answer relay R 065 
then operates to interrupt, at the contacts f O67, 
a point in the previously traced circuit, which is 
normally completed at the contacts 362 incident 
to the operation of the toll relay R 050, for ener 
gizing the Winding of the timer start relay RO45 
in series with the Winding of the start relay in the 
finder switch of one of the finder-selector links 
asSociated with one of the operator positions at 
the Switchboard. Accordingly, at this time, the 
operation of the toll relay R O 6 is not effective to 
complete, at the contacts 032, the previously 
traced circuit for energizing the winding of the 
timer start relay RC45 in series with the winding 
of the start relay in the finder switch of a selected 
Cne of the finder-selector links associated with 
One of the Operator positions at the switchboard. 
However, the operation of the trunk relay R1055 
is effective to complete, at the contacts 656, the 
previously traced circuit for energizing the Wind 
ing of the timer start relay R 045 in series with 
the Winding of the start relay in the finder switch 
of a selected One of the finder-selector links at 
One of the Operator positions as previously ex 
plained. 

Also, upon Operating, the toll answer relay 
R065 prepares, at the contacts 1066, a further 
point in the previously mentioned circuit for en 
ergizing the winding of the toll position relay 
R03) in series with the winding of the distributor 
start relay R30 in the relay group 200 associ 
ated with the first operator position 400 at the 
switchboard. Accordingly, at this time, the dis 
tributor start relay R 310 in the relay group 200 
asSociated with the first operator position f 400 at 
the Switchboard remains in its restored position, 
thereby to retain completed, at the contacts 32, 
the previously traced path for applying ground 
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potential to the guard conductor C37 in the 
trunk line 305 extending between the first oper 
ator position 40 and the position distributor 
05. Accordingly, the position relay RO2O in 

the position distributor 005 will not remain in its 
operated position at this time, thereby to select 
the first operator position 460 to have a call 
routed thereto, due to the presence of ground 
potential upon the guard conductor C307 in the 
trunk line 305. Accordingly, trunk calls incom 
ing to the Switchboard at this time must be rOUited 
by the position distributor f005 to the second and 
third operator positions at the switchboard. 

However, when a call is extended from the dis 
tant exchange B Or from the C.A. X. metWOrk 
to the Switchboard in the central office A, one of 
the toll start relays R 675 to R-695, inclusive, op 
erates, thereby to cause the toll relay RO60 to 
Operate in the previously described manner. 
Upon operating, the toll relay R06 completes, 
at the contacts 063, the previously traced path 
for applying ground potential to the conductor 
C604, thereby to initiate operation of the marking 
relays R605 to R645, inclusive, in the manner 
previously described, and completes, at the con 
tacts 064, the previously traced circuit for ener 
gizing the winding of the signal relay RO5 in or 
der to cause operation of this relay. Further, the 
toll relay R 060 and the signal relay R050 com 
plete, at the contacts 64 and 105, respectively, 
the previously traced circuits for illuminating the 
toll lamp L 45 and for operating the audible 
signal B 53 at the first operator position 400 as 
previously explained. Finally, the toll relay 
R 360 completes, at the contacts 6t, the pre 
viously mentioned circuit for energizing the wind 
ing of the toll position relay in the common start 
and level distributor unit 0 in Series with the 
winding of the distributor start relay R3C in the 
relay group 20 associated with the first oper 
ator position. This circuit extends from ground 
by Way of the contacts of, C 89, the contacts 
3, C 94, the contacts 263 and 255, C391, 

the contacts I3?!, the winding of RÍ3 10, Cl47 |, 
the contacts 437 of the delay call key K2, the 
contacts 435 of the toll answer key KO, the con 
ductor CO96 in the trunk line 990, the contacts 
036. the Winding of R. 30, the contacts 6 and 
O66 and the resistor f0.7 to battery. When en 

ergized over the above-traced circuit the toll po 
sition relay R 030 and the distributor start relay 
R. 3) operate. Upon Operating, the toll position 
relay R3 interrupts, at the contacts 93, a 
point, in a circuit, substantially identical to that 
previously traced, for energizing the winding of 
the toll position relay R. 35 in the event the toll 
answer key at the Second operator position at the 
switchboard is operated away from its normal po 
sition at this time. It is noted that the to posi 
tion relay R. 30 is relatively fast to operate with 
respect, to the toll position relay R. 935, the latter 
relay being of the slow-to-operate type. Also, 
upon operating, the toll position relay R 03 in 
terrupts, at the contacts 32, a point in the pre 
viously traced circuit for energizing the Winding 
of the position busy relay R. O4 in series with the 
winding of either the position relay ROf 0 or 
R. i. 5 in the position distributor 5, thereby to 
cause the position busy relay R. 40 to restore 
shortly thereafter and the operated one of the 
position relays R; or R, 5 to restore imme 
diately. Upon restoring, the position busy relay 
R94 completes, at the contacts 42, the pre 
viously traced path for applying ground potential 

45 
to the conductor ClO43 extending to the chief 
operator position, thereby to cause the signal at 
the chief operator position to operate. The op 
eration of the signal at the chief operator position 
indicates to the operator thereat that all of the 
Operator pOSitions at the SWitchboard in the cen 
tral Office A are busy at this time. 

Further, the toll position relay R. 38 com 
pletes, at the contacts 33, an obvious circuit for 
energizing the winding of the control relay R650, 
thereby to cause the latter relay to operate and 
prepare, at the contacts 65, 652, 653 and 654, 
paths for applying ground potential to the re 
Spective conductors C6 9, C68, C6 and CS 6 in 
the trunk line 6.9, one or more of these paths 
being completed at the contacts 678, 683, 688 or 
633, depending upon the operated condition of the 
corresponding toll start relay R675, R680, R685 or 
R690, respectively. In the event a number of the 
toli Start relays are operated, a number of the pre 
viously mentioned paths are completed, thereby 
to cause ground potential to be applied by way of 
the conductors mentioned in the trunk line 60 to 
the varioUS contactS in the vertical control con 
tact banks of the mechanisms of the finder 
SWitches of the finder-Selector links associated 
with the first operator position 49 at the switch 
board wherein trunk lines are terminated in the 
Iain contact banks of the mechanisms of the 
finder SWitches of the finder-Selector links associ 
ated with the first operator position 400 at the 
SWitchboard having calls thereon, the trunk lines 
Inerationed having either toll calls thereon, initi 
ated at the distant exchange B, or C.A.X. toll 
Calls thereo, initiated in the C.A.X. network. 

ASO, upon operating, the toll position relay 
Rf (or:pletes, at the contacts 034, an obvious 
path for applying ground potential to the emer 
ger. Cy Start conductor C9 in the trunk line 
88, thereby to complete an alternative circuit : 

for energizing the Winding of the start relay in 
the finder Switch of one of the finder-selector 
links associated with the first operator position 
í áf3. Assuming that the talk key K180 of the 
finder Switch is operated away from its nor 
inal position at this time, the application of 
ground potential to the emergency Start con 
ductor C89; in the trunk line (9 completes 
3; alternative circuit for energizing the winding 
of the start relay R4 in the finder switch 700, 
this circuit extending from the grounded ener 
gency Start, conductor C9 in the trunk line 

3 by Way of C. 472, the contacts 26 and 
, the start conductor C28 in the cable 

27, the contacts 5' and the Winding of R74) 5 
to battery. When energized Over the above 
traced circuit the start relay R4G in the finder 
SWitch operates, thereby to cause the finder 
SWitch it to operate and seize the first trunk 
line having a call from the distant exchange B 
or from the C. A. X. network thereon terminat 
ing in the le Vel of the main contact bank of the 
nechanism of the finder Switch corre 
S30nding to the first marked level in the vertical 
control contact bank 799 of the mechanism e, 
të e first marked level in the vertical control con 
tact bank 709 of the mechanism to depending 
upon which one of the conductors C56, C6, 
CS or C6 9 in the trunk line 6) has ground 
potential thereon as previously explained. At 
this point it is noted that the tenth contact in 
the vertical control contact bank (9 of the 
mechanism of the finder SWitch 700 has direct 
ground potential connected thereto, correspond 
ing to the tenth level in the main contact bank 
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46 
of the mechanism. 70. Accordingly, in the event 
the wiper set of the mechanism. Of of the finder 
switch 700 is operated ten steps in the vertical 
direction away from its normal position a circuit 
is directly completed for energizing the lower 
winding of the transfer relay R720 in the man 
ner previously explained. 
Upon operating, the distributor start relay 

R3 0 interrupts, at the contacts 32, the pre 
viously traced path for applying ground poten 
tial to the guard conductor C307 in the trunk 
line 305 and completes, at the contacts 33, 
the previously traced path for applying ground 
potential to the distributor start conductor C 094 
in the trunk line 090. However, this application 
of ground potential to the distributor start con 
ductor C094 in the trunk line 09) and the re 
moval of ground potential from the guard con 
ductor C f307 in the trunk line 305 are without 
effect at this time due to the operated position 
of the toll position relay R? 030. 
When the finder switch 700 operates to extend 

the toll call to the first operator position 400 
the answer pilot relay R250 operates in the 
manner previously explained, thereby to inter 
rupt, at the contacts 255, the previously traced 
circuit for energizing the Winding of the dis 
tributor start relay R. 30 in the relay group 
200 in series with the winding of the toll posi 

tion relay RO30 in the common start and level 
distributor unit foo in Order to cause these 
relays to restore. Upon restoring, the distributor 
start relay R? 30 interrupts, at the contacts 
f33, the previously traced path for applying 
ground potential to the distributor Start con 
ductor CO 94 in the trunk line 09) and Con 
pletes, at the contacts 32, the previously traced 
path for applying ground potential to the guard 
conductor C307 in the trunk line 305. Upon 
restoring, the toll position relay R030 prepares, 
at the contacts 03, the previously mentioned 
circuit for energizing the winding of the toll 
position relay R. 935 in the common start and 
level distributor unit 00) in Series with the 
Winding of the distributor start relay in the relay 
group aSSociated with the Second Operator posi 
tion, the last-mentioned circuit being completed 
in the event the toll answer key at the Second 
operator position is operated away from its nor 
mal position and the toll relay R.060 remains in 
its operated position due to the presence of other 
toll calls to be answered at the Switchboard. 
Accordingly, in the last-mentioned event, the toll 
position relay R? 35 operates to interrupt, at the 
contacts 036, a further point in the previously 
traced circuit for energizing the winding of the 
toll position relay R 030, to interrupt, at the 
contacts fo37, a further point in the previously 
traced circuit for energizing the winding of the 
position busy relay RO40 in series with the 
Winding of one of the position relays in the 
position distributor f005, to complete, at the 
contacts f38, an alternative path for applying 
ground potential to the conductor C6 in order 
to complete an alternative circuit for energizing 
the winding of the control relay R659, and to 
complete, at the contacts 039, an obvious path 
for applying ground potential to the emergency 
start conductor C 097 extending to the second 
Op3rator position at the Switchboard. 
Assuming that the toll answer key at the sec 

Ond Operator position at the Switchboard is not 
Operated away from its normal position, when 
the toll position relay R? 030 restores the pre 
viously mentioned circuit for energizing the wind 
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ing of the toll position relay RFC35 is not com 
pleted at the contacts 03 incident to the res 
toration of the toll position relay Rt 030. Also, 
upon restoring, the toll position relay R? 03 in 
terrupts, at the contacts f033, the previously 
traced path for applying ground potential to the 
conductor C697, thereby to interrupt the pre 
viously traced circuit for energizing the winding 
of the control relay R850 in Order to cause the 
latter relay to restore. Finally, the position re 
lay R230 recompletes, at the contacts 034, the 
previously traced path for applying ground po 
tential to the conductor C698 and completes, at 
the contacts 32, the previously traced circuit 
for energizing the lower Winding of the position 
relay R 820, in the event that ground potential 
appears upon the distributor start conductor 
C 994, ground potential being present upon the 
distributor start conductor C094 in the event 
the distributor start relay in the relay group as 
sociated With either the second or third operator 
positions at the Switchboard is operated at this 
time. The position relay R 020 then operates to 
complete, at the contacts 023, the previously 
traced circuit for energizing the lower winding 
of the position relay R05, ground potential be 
ing present upon the guard conductor C307 in 
the trunk line 305 at this time. The position 
relays R 620, Ri 05 and Rf 0 0 continue to op 
erate in the manner previously described until 
either the position relay R 05 or the position 
relay R00 is operated, corresponding to the sec 
ond or the third operator position which is in 
readiness to receive an incoming call to be 
anSWered, as previously explained. Accordingly, 
at this time, incoming trunk calls to the Switch 
board may be anSWered at the Second and third 
Operator positions at the SWitchboard in spite of 
the fact that incoming toll calls to the switch 
board may be Waiting to be answered. How 
ever, after the operator at the first operator posi 
tion 40 extends the toll call answered thereat 
and the relay group 200 associated therewith is 
released, the distributor start relay R30 in the 
relay group 200 and the toll position relay Rf 030 
in the common start and level distributor unit 
600 reoperate in series circuit relationship, in 

the manner previously explained, in the event the 
toll relay RE60 is operated at this time due to 
the Operated condition of one of the toll start re 
lays R675 to R695, inclusive, depending upon the 
presence of an incoming toll call to the switch 
board Waiting to be answered. Upon operating, 
the toll position relay R fo30 prevents further op 
eration of the position distributor C 05 in the 
manner previously explained. 
ASSuming that there are no incoming toll calls 

to the switchboard to be answered at this time, 
the toll start relays R675 to R695, inclusive, re 
store, thereby to cause the toll relay R F O 60 to 
restore. The position distributor 1 005 then op 
erates, in the previously described manner, there 
by to cause the position relays R 05 and ROO 
to operate Successively in order to cause trunk 
calls to be routed to the second and third op 
erator positions to be answered. In other words, 
the operation of the toll answer key KO at the 
first Operator position 40 is effective to cause 
incoming toll calls to the Switchboard to be 
routed to this position to be answered in prefer 
ence to the other operator positions at the switch 
board; while the position distributor 005 re 
mains effective to route incoming trunk calls to 
the SWitchboard to the second and third opera 
tor positions to be answered in the event there 

O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 



O 

20 

25 

30 

40 

45 

50 

55 

65 

2,230,053 
are no incoming toll calls to the Switchboard 
Waiting to be answered at the time. 
In order to reconvert the first operator posi 

tion 460 to a universal position so that both in 
coming toll and trunk calls to the Switchboard 
may be answered thereat in the order established 
by the Common start and level distributor unit 
000, it is only necessary to restore the toll an 
SWer key KO to its normal position. When the 
toll answer key KO is restored to its normal po 
sition the previously traced circuit for energiz 
ing the winding of the toll answer relay R 065 
is interrupted at the contacts f433 thereof, there 
by to cause the toll answer relay R, O65 to restore 
in the event the toll answer key at the second 
OperatOr position at the SWitchboard is not op 
erated a Way from its normal position at this 
time. Also, When the toll answer key KO is op 
erated back to its normal position, a further point 
in the previously traced circuit for energizing the 
winding of the toll position relay R030 in series 
with the winding of the distributor start relay 
R36 is interrupted at the contacts 435 there 
of. Finally, at the contacts 434 of the toll an 
swer key KO, the previously traced original cir 
cuit for energizing the winding of the distributor 
start relay R30 is prepared. Upon restoring, 
the toll answer relay RO65 interrupts, at the 
contacts 066, a further point in the previously 
traced circuit for energizing the winding of the 
toll position relay RC30 in series with the Wind 
ing of the distributor start relay R3 and 
prepares, at the contacts 06, the previously 
traced circuit for energizing the Winding of the 
timer start relay RO45, which circuit may then 
be completed incident to the operation of the 
toll relay Rt 060. 

Also, it is noted that the operator at any one 
of the operator positions at the SWitchboard may 
initiate Operation of the finder SWitch of one of 
the finder-selector links associated with her po 
sition without regard to the operation of the 
position distributor i005, thereby to cause the 
finder Switch to operate and hunt for a trunkline 
having either a trunk call or a toll call thereon 
Waiting to be answered. For example, the Oper 
ator at the first operator position 400 may com 
plete a circuit for energizing the winding of the 
start relay R40 in the finder Switch 700 without 
regard to the operation of the position distributor 
05, and even though the toll answer key KO 

thereat is operated a Way from its normal posi 
tion, merely by operating the order and start key 
K7 to its right-hand or emergency start position, 
assuming that the talk key KZ80 of the finder 
Switch T0 is operated a Way from its normal posi 
tion. The circuit for energizing the winding of 
the start relay R740 in the finder Switch 70 ex 
tends from ground by way of the contacts 44 
of the order and start key K, C472, the con 
tacts 26 and 25, the start conductor C28 
in the cable 270, the contacts 75' and the 
winding of R740 to battery. When energized 
Over the above-traced circuit the start relay RT4 
operates, thereby to cause the finder Switch 70 
to operate in the previously described manner. 
Upon operating, the finder SWitch 700 seizes the 
first trunk line in the main contact bank of the 
mechanism Of corresponding to the first narked 
level in the vertical control contact bank 79 of 
the mechanism 70 as determined by the particu 
lar Operated one of the marking relays R.65 to 
R645, inclusive, and the operated one of the 
trunk start relays R655 to R60, inclusive, or 
the operated one of the toll start relays R675 to 

47 
R695, inclusive. In other words, at this time the 
finder Switch T00 operates to find a trunk line 
having either an incoming trunk call or an in 
COming toll call thereon waiting to be answered, 
depending upon the first marked level in the 
Vertical control contact bank 709 of the mecha 
nism 0 . 
When the finder Switch 7 finds a trunk line 

having a calling condition thereon, the answer 
pilot relay R25 in the relay group 20 operates 
aS previously eXplained, thereby to complete, at 
the contacts 252, the previously traced holding 
circuit for energizing the winding of the start 
relay R740 in the finder switch. 700. Accordingly, 
it is Only necessary for the operator at the first 
Operator position 49 to operate momentarily 
the Order and start key KT to its emergency 
Start position in order to cause the finder switch 
70 to Operate in the manner described above. 
After the Order and start key KT has operated to 
its energency start position it may be returned to 
its normal position without causing the finder 
SWitch T0 to be released. The release of the 
established connection including the finder-se 
lector link illustrated is the same as that pre 
ViOUSly explained. 

Furthermore, it is noted that in the event the 
pOSition relay R02 occupies its operated posi 
tion, When the order and start, key KT at the 
first Operator position f 400 is operated to its 
emergency Start position in order to cause the 
finder Switch 70 to operate in the manner pre 
Viously explained, the previously traced circuit 
for energizing the lower winding of the position 
relay R 05 is completed incident to the restora 
tion of the distributor start relay R? 313, the dis 
tributor Start relay R? 3 to being restored when the 
anSWer pilot relay Ri 250 is operated incident to 
the Operation of the finder switch 7 to find the 
trunk line having the calling condition thereon. 
Accordingly, the position relay RC5 operates 
to cause the position relay R2 to restore in 
the manner previously explained. This arrange 
ment prevents the position distributor 095 from 
Operating to route an incoming call to the Switch 
board to the first operator position to be answered 
after the operator at the first operator position 
haS Operated the order and start key K7 to its 
emergency start position. 
ECten Sion of a call from the Svitchboard to di local 
Subscriber substation in the central office A. 
ASSuining that an incoming call answered at 

One of the operator positions at the Switchboard, 
Such, for example, as the first operator position 
40, is to be extended to a local subscriber sub 

Station in the central office A, such, for example, 
as the local Subscriber substation. Ti, the operator 
at the first Operator position initiates the exten 
Sion of the call by actuating the sending key set 
483 as previously noted. Assuming that the in 
coming call has been answered at the first oper 
ator position and routed thereto by Way of the 
finder SWitch T0 of the finder-selector link illus 
trated and that the Sender control circuit 46 
is operatively associated with the cable 86 indi 
Widually extending to the toll selector switch 83 
and With the digit register and control circuit 
462, the operator at the first operator position 
actuates the keys of the sending key Set 463, 
thereby to cause the digit register and control 
circuit 462 to register a series of digits corre 
Sponding to the Switch train route to the local 
subscriber substation T. The digit register and 
control circuit 462 then operates to control the 

O 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 



O 

20 

25 

30 

35 

40 

50 

5 5 

60 

65 

48 
operation of the sender control circuit á6 í, there 
by to cause the sender control circuit 46 to trans 
mit the impulses comprising the digits to the toll 
Selector Switch 890 in a well-known manner. At 
this time the normally completed circuit for 
energizing the windings of the line relay R336 
in the toll selector switch 800 is interrupted in 
the Sender control circuit 46 a number of timeS 
corresponding to the first digit registered, thereby 
to cause the line relay R830 to restore repeatedly 
a number of times corresponding to the number 
of interruptions of the circuit for energizing the 
windings thereof. The repeated restoration of 
the line relay R83 ) is effective to complete re 
peatedly, at the contacts 832, the previously 
traced circuit for energizing in multiple the ver 
tical imagnet M87 and the lower Winding of the 
transfer relay R858, thereby to cause the verti 
cal magnet M87 to operate repeatedly and drive 
the wiper set of the mechanism 80 step by step 
in the vertical direction to a corresponding level 
in the associated main contact bank. 

Miere particularly, at the conclusion of the first 
digit the Wipe set of the mechanism 8 occu 
pies a Vertical position corresponding to the level 
in the associated main contact bank wherein the 
group of trunk lines, including the trunk line 
589, is terminated, the trunk line 580 extending 
to the toil train trunk circuit, 560 as previously 
noted. At this time the set of Switch Springs 
S83, is actuated into disengagement in order to 
cause the toll selector SWitch 88 to operate as 
a, trunk inunting selector switch in the previously 
described in anner; while the set of Switch springs 
S838 is not actuated into engagement as the 
group of trunk lines, including the trunkline 580, 
is not a SSociated With the group of ring-down 
toil circuits. The rotary magnet MS8 of the 
mechanism 8? then operates automatically to 
drive the wiper set of the mechanism in the 
rotary direction until the wiper set engages a 
Contact set in the main contact bank of the 
mechanism 8 te:"ninating a trunk line extend 
ing to an idle one of the toll train trunk cir 
cuits. ASSRaining that the toll train trunk circuit 
5) is the first idle toll train trunk circuit in the 
gi'oup, the toll Selector SWitch 80 operates auto 
natically, in the previously described manner, 
thereby to seize the trunk line 580 extending 
thereto. 
The trunk line 588 is marked as idle by the 

presence of battery potential upon the control 
conductor CS3 thereof, thereby to cause the in 
termediate winding of the electropolarized relay 
R8 in the toll selector Switch 890 to be ener 
gized, when the Wiper set of the mechanism 86 
engages the contact Set in the main contact bank 
thereof terminating the trunk line 583 as pre 
viously explained. The battery potential appear 
ing upon the cointrol conductor C58 of the trunk 
line 8 is derived in the toll train trunk circuit 
530 and extends from battery by Way of the Wind 
ing of tilne marking relay R550 to the control con 
ductol CS8 of the trunk line 580. When the 
interimediate winding of the electropolarized relay 
R8 is thus energized it operates, thereby to 
complete, at the contacts 85, the previously 
traced path for applying ground potential to 
the wiper 835 of the wiper set of the mechanism 
8; i tle mainer previously. eXplained. Also, 
upon operating, the electiopolarized relay R8 it 
completes, at the contacts 82 and 84, the pre 
vidusly traced paths for connecting the liine con 
ductors C827 and C828 of the line 826 to the 
wipers 892 and 863, respectively, of the Wiper set 
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of the mechanism 80. The application of ground 
potential to the wiper 895 of the wiper set of the 
echanisin 8 completes an obvious path for 

applying ground potential to the control con 
ductor C33 of the trunk line 588, thereby to 
complete alih obvious circuit for energizing the 
winding of the marking reiay R550. The marking 
relay R556 then operates to complete, at the Con 
tacts 552 and 554, a loop circuit between the 
sender control circuit 48 and the toll transmis 
sion selector switch 573, this loop circuit extend 
ing froin the line conductor C5 of the line 570 
by Way of the contacts , the upper Winding 
of the superviso:y relay R525, the contacts 545 
and 552, the line conductor C563 of the trunk 
line 5SC, the wiper 833, C888, the contacts 84 
and the line conductor C828 of the line 326 to 
the line conductor C788 in the cable 86; and 
froin tine line conductor C52 of the line 50 
by Way of the contacts 5:5, 326, 548 and 554, the 
line conductor C338 of the trunk line 580, the 
wiper 832, the contacts 89 and 892, C80, the 
contacts 32 and the line conductor C82. Of the 
line S 23 to the line conductor C8 in the cable 
73; the line conductors C57 and C52 of the ; 
line 5, being connected together in the toll 
transmission Selector SWitch 573 and the line con 
ductors C# 3 and C88 in the cable 86 being 
Connected together in the sender control circuit 
A.S. 

Also, upon operating, the marking relay R55) 
completes, at the contacts 55, a path for apply 
ing ground potential to the control conductor 
C532 of the trunk line 580, this path extending 
fron ground by Way of the lower Winding of the 
Switching relay R543, the contacts 54 and 55 
to the control conductor C582 of the trunk line 
583. Finally, the marking relay R550 completes, 
at the contacts 553, an obvious circuit for ener 
gizing the lower Winding of the Supervisory relay 
R525; however, the supervisory relay R.525 does 
not operate when the lower windings thereof is 
thus energized, this relay being of the polarized 
type. When the loop circuit is thus completed be 
tween the sender control circuit í S í and the toll 
transmission selector switch 53, the toll trans 
mission Selector Switch 53 is rendered respon 
sive to impulses transmitted thereto. 
The sender control circuit 46 then operates 

to transmit the second digit to the toll trans 
mission selector Switch 573 by way of the pre 
viously traced loop circuit, whereupon the toll 
transmission selector Switch 573 operates auto 
natically to hunt for an idle line, such, for ex 
annple, as the line 55, in the group of lines ex 
tending to the combination local and toll con 
nector Switches. When the line 5:5 is seized by 
the toll transmission Selector Switch 573 the com 
bination local and toll connector switch 574 as 
Sociated thereWith is rendered operative to be 
responsive to Subsequent impulses transmitted 
thereto. Subsequently the Sender control cir 
cuit St operates to transmit two additional digits 
to the combination local and toll connector Switch 
54, thereby to cause the combination local and 
toll connector switch 574 to seize the subscriber 
line 5 extending to the called subscriber Sub 
station TÍ. The Subsequent operation of the com 
bination local and toll connector Switch 54 de 
pends upon the idle or busy condition of the sub 
Scriber line R5 , as will be explained hereinafter. 
After all of the digits have been transmitted by 
the Sender control circuit 46f it operates to cause 
ground potential to be applied to the conductor 
C79 in the cable 86, thereby to complete the 

5 

10 

20 

30 

3 5. 

40 

50 

5 5 

60 

75 



5. 

20. 

2 5 

5 

4) 

?? ??? 

| R885. 

2,230,053 
previously traced circuit for energizing the upper 
winding of the cut-in relay R76 in the finder 
switch 0 as previously explained. Further, the 
Sender control circuit 46 operates to cause bat 
tery potential to be applied to the conductor 
C789 in the cable 786, thereby to complete the 
previously traced circuit for energizing the lower 
winding of the control relay R895 in the toll 
selector switch 838. The control relay R895 then 
Operates to complete, at the contacts 899, the 
previously traced holding circuit for energizing 
the upper winding thereof and to prepare, at the 
contacts 893, the previously traced circuit for 
energizing the Winding of the ring-down relay 

However, the Winding of the ring-down 
relay R385 may not be energized at this time due 
to the fact that the set of switch springs S838 
is actuated into disengagement. Further, the 
control relay R895 completes, at the contacts 898, 
a path for applying battery potential to the con 
trol conductor C582 of the trunk line 580, this 
path extending from battery potential appear 
ing upon the conductor C789 in the cable 786 by 
Way of the control conductor C829 of the line 826, 

5, the contacts 87 and 898 and the wiper 894 to 
the control conductor C582 of the trunk line 580. 
This application of battery potential to the con 
trol conductor C582 of the trunk line 580 com 
pletes the previously traced circuit for energiz 
ing the lower winding of the Switching relay 
R540, thereby to cause the latter relay to operate 
and complete, at the contacts 546, a holding cir 
cuit for energizing the upper winding thereof, 
this circuit extending from ground by way of the 
contacts 553 and 546 and the upper winding of 
R540 to battery. After the sender control circuit 
46 transmits all of the digits registered in the 
digit register and control circuit 462 the sender 
control circuit 46 is released as previously ex 
plained. 

Also, upon operating, the switching relay R540 
interrupts, at the contacts 545 and 548, the pre 
viously traced connection between the line con 
ductors C583 and C584 of the trunk line 580 and 
the line conductors C57 and C572 of the line 570 
extending to the toll transmission selector Switch 
53 and completes, at the contacts 544 and 547, 
an operative connection between the repeater 
560 and the line conductors C583 and C584 of the 
trunk line 589, this connection extending from 
the line conductor C583 by way of the contacts 
552 and 544, the winding 562 of the repeater 560, 
the condenser 566, the winding 564 of the re 
peater 560 and the contacts 547 and 554 to the 
line conductor C584. Further, the switching re 
lay R542 completes, at the contacts 543, an opera 
tive connection between the line conductors C57 
and C572 of the line 578 and the repeater 560, 
this connection extending from the line conduc 
tor C5 by way of the contacts 5, the upper 
Winding of the Supervisory relay R525, the con 
tacts 543, the Winding 56 of the repeater 560, 
the winding of the supervisory relay R530, the 
winding 563 of the repeater 560 and the contacts 
524 and 5 í 5 to the line conductor C572. Also, 
upon operating, the switching relay R540 pre 
pares, at the contacts 542, a path, traced herein 
after, for applying ground potential to the con 
trol conductor C532 of the trunk line 580. 
When the combination local and toll connector 

Switch 54 operates to seize the subscriber line 
?i % f extending to the calling subscriber substation 
T battery potential therein is reversed over the 
previously traced connection including the line 
55 and the toll transmission selector Switch 573 
to the line 50 and the repeater 560, thereby to 
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cause the Supervisory relay R525 to operate. 

. Upon operating, the Supervisory relay R.525 com 
pletes, at the contacts 528, a holding circuit for 
energizing the lower winding thereof, this circuit 
extending from ground by way of the contacts 
553, 586 and 528 and the lower winding of R525 
to battery. Further, the supervisory relay R525 
completes, at the contacts 527, an obvious path 
for short-circuiting the upper winding thereof, 
thereby to minimize the resistance of the pre 
viously traced connection between the repeater 
538 and the toll transmission selector switch 573. 
Finally, the Supervisory relay R525 completes, at 
the contacts 526, the previously mentioned path 
for applying ground potential to the control con 
ductor C532 of the trunk line 580, the supervisory 
relay R530 being operated at this time due to the 
Completion of the previously traced circuit for 
energizing the winding thereof. The path for 
applying ground potential to the control conduc 
tor C582 of the trunk line 580 extends from 
ground by way of the contacts 553, 526, 532, 542 
and 55 to the control conductor C582 of the 
trunk line 589. 
When the previously traced circuit for energiz 

ing the upper winding of the cut-in relay RE60 
in the finder switch 780 is completed the latter 
relay operates to complete, at the contacts 765, 
the previously traced holding circuit for energiz 
ing the lower winding thereof and the previously : 
traced Circuit for energizing the upper winding 
of the call pilot relay Rf 320 in the relay group 
228. The call pilot relay R 328 then operates 
to interrupt, at the contacts 322, the previously 
traced path for applying ground potential to the 
Stait conductor C: 335 in the trunk line 380 
extending to the sender control circuit 43f. 
Further, the cut-in relay R. 60 completes, at the 
contacts 764, the previously mentioned path for 
applying ground potential to the control con 
ductor C830 of the line 826, thereby to retain the 
toll selector switch 883, the toll train trunk cir 
cuit 50?, the toll transmission selector Switch 
53 and the combination local and toll connector 
Switch 54 in their operated positions. Also, the 
Cut-in relay R66 completes, at the contacts 6 
and 762, the previously traced operative connec 
tion between the trunk circuit at the first oper 
ator position & 9 10 and the line conductors C327 
and C828 of the line 826, the line conductors 
C827 and C823 of the line 826, being operatively 
Connected to the line conductors C584 and C533 
of the trunk line 530 at this time and conse 
quently to the repeater 562. Accordingly, at this 
time, the trunk circuit at the first operator posi 
tion 43) is operatively connected by way of the 
toil selector Switch 89 and the toll line 58 to 
the repeater 556; and the repeater 569 in the toll 
train trunk circuit 52) is operatively connected 
by Way of the line 5, the toll transmission 
Selector SWitch 53 and the line 55 to the corn 
bination local and to connector Switch 34. 

the application of ground potential to the 
control conductor C532 of the trunk line 58) 
completes a series circuit for illuminating the 
Supervisory lamp L6 and for energizing the 
winding of the control relay R, f 29, this circuit 
extending from the grounded control conductor 
C532 of the trunk line 588 by Way of the Wiper 
884, the contacts 898 and 87, the control con 
ductor C32 S of the line $26, the contacts 763, the 
lamp L76, the contacts 74 of the talk key K-85 
of the finder switch it (, the conductor C8 in 
the cable 270, the resistor 22 and the winding 
of Rii 2) to battery. When energized over the 
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above-traced circuit the Control relay R 23 op - 
erates to complete, at the contacts i 2, the pre 
viously mentioned path for short-circuiting the 
resistor 28, thereby to cause the superviscity 
lap LS to be illuminated. The illuniinatic)a 
of the Supervisory lamp L6 indicates to the 
operator at the first operator position i? that 
the corbination local and toll connector SWitch 

has seized the Subscriber line is extending 
to the called subscriber substation Té. In the 
event the called subscriber substation it is busy 
at this time the combination local and toll con 
flector SWitch 5. operates to cauSe busy tore 
current to be transmitted over the previously 
traced connection to the repeater 56 in the toll 
train trunk circuit 53, Whereupon the repeater 
58 operates to cause busy tone current to be re 
peated over the previously traced connection be 
tween the repeater 53 and the trunk circuit at 
the first, operator position 880. The busy tone 
current conducted to the trunk circuit at the 
first Gperator position is causes the receiver of 
the telephone instrument thereat to produce a 
correspcnding büSy tone, indicating to the Op 
erator that the called Subscriber line A5 is busy 
at this time. In the event the called subscriber 
SUoStation à l iS busy at this time the OperatO” 
at the first operator position advises the Sub 
scriber at the calling Subscriber SubStation that 
te desired connectiora mnay not innmediately be 
had due to the busy condition of the called Sub 
Scriber SubStation T. The operator at the first 
operator position then releases the front end of 
the connection including the tol Selector SWitch 
89, the toll train trunk circuit 533, the toll 
transmission Selector Switch 53 and the CGI 
bination local and toll connector switch 5 in a 
maniner minore fully described hereinafter. Sub 
sequently the operator at the first operator posi 
tion may again set up the connection to the 
combination local and toll connector Switch 5, 
thereby again to test the idle or busy condition 
of the called subscriber Substation T. Finally, 
the called subscriber SubStation is found to 
be idle or the subscriber at the calling subscriber 
Eubstation is advised to abandon the call. 
In the event, the called subscriber SubStation 

T is idle at this time the conbination local aid 
toll connector Switch 54 operates to establish a 
connection between the called subscriber Sub 
Station Ti and the repeater 569 in the toll trail). 
trak circuit 5 and buiSy tone Current is ir 0, 
conducted therefrom by Way of the previously 
traced circuit to the repeater 56 in the toll 
train trunk circuit 59. Accordingly, when the 
Stupervisory lamp L776 is illuminated and the op 
erator at the first operator position does not re 
ceive busy tore, she operates the ring key 3.5 
to its front position, thereby to cause ringing 
current, to be projected over the SubSCIiher lie 
; 5 to the called subscriber substation T8. 
More particularly, when the ring key K5 is 

operated to its front position, the contacts 492 
thereof are actuated into engagement, thereby 
to complete the previously mentioned circuit for 
energizing the Winding of the front Split relay 
R. in Order to cause the latter relay to Operate. 
Also, the contacts f46 of the ring key K5 are 
actuated into engagement, thereby to complete 
an obvious path for applying ground potential 
to the conductor C 65; While the contacts 44 
of the ring key K are actuated into engagement, 
thereby to complete the previously traced path 
for applying battery potential to the conductor 
Ci4. Upon operating, the front split relay 
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R. 1 2 40 completes, at the contacts í 2 2 and 2 í 4, 
the previously traced paths for connecting battery 
and ground potentials to the line conductors 
C 38 and Cf232, respectively, in the cable 270. 
his application of ground potential to the line 

conductor Cl282 in the cable 20 completes a 
path for short-circuiting the Winding of the coin 
control relay R52, this path extending fron the 
grounded line conductor C.282 by Way of the 
contacts 5, 76, the line conductor C827 of 
the line 826, the contacts 8:2, C80, the contacts 
892 and 89 f, the wiper 892, the line conductor 
C584 of the trunk line 5, the contacts 554 and 
5, the Winding 54 of the repeater 559, the 
winding of R52 and the contacts 583 to ground. 
This application of battery potential to the line 
conductor C 28 in the cable 20 completes a 
circuit for energizing the Winding of the ring 
relay R5?), this circuit extending from battery 
potential on the line conductor Cl28 by Way of 
the contacts 753 and 762, the line conductor 
C828 of the line 836, the contacts 84, C868, the 
wiper 83, the line conductor C583 of the trunk 
line 589, the contacts 552 and 544, the winding 
532 of the repeater 550, the contacts 522 and 
the Winding of R5 to ground. Shortly after 
the ring relay R5 is energized over the above 
traced circuit, this relay being of the combina 
tion slow-to-operate and slow-to-release type, it 
operates to interrupt, at the contacts 5 and 
535, the previously traced connection between the 
repeater is and the called Subscriber SubStation 
T. Also, upon operating, the ring relay R50 
interrupts, at the contacts 53, the previously 
traced path for short-circuiting the Winding of 
the coin control relay R520 and completes, at 
the contacts 52 and 54, a circuit for projecting 
ringing current over the subscriber line 45f ex 
tending to the called subscriber substation T, 
this circuit extending from One terminal of a 
Source of ringing current by Way of the line con 
ductor C57 of the line 56 and the contacts 52 
to the line conductor C5 of the line 50, and 
from the other terminal of the Source of ringing 
current by Way of the line conductor C5F8 of the 
line 56 and the contactS 54 to the line con 
ductor C2 of the line 5); the line conductors 
C5 and C52 of the line 50; being connected 
by Way of the to transmission selector Switch 
573, the line 55 and the combination local and 
toll connector Switch 54 to the line conductors 
of the subscriber line A5; and the ringer at the 
called Subscriber Substation T being bridged 
across the line conductors of the subscriber line 
A5. 
After the operator at the first operator position 

is Operates the ring key K5 to its front posi 
tion, in order to cause ringing current to be pro 
jected over the Subscriber line 45 to the called 
Sbscriber substation T, she operates the ring 
key K5 back to its normal position. When the 
ring key K5 is thus operated, the contacts 42 
thereof are actuated into disengagement, thereby 
to interrupt the previously mentioned circuit for 
energizing the Winding of the front Spiit relay 
FR. ; the contactS I 4 4 thereOf are actuated 
into disengagement, thereby to interrupt the 
previously traced circuit for energizing the wind 
ing of the ring relasy R5 0; and the contacts i 496 
thereof are actuated into disengagement, thereby 
to interrupt a further point in the previously 
traced path for short-circuiting the Winding of 
the coin control relay R52). Shortly thereafter, 
the front split relay R2 restores to recon 
plete, at the contacts 21 and 2 3, the previ 
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ously traced connection between the trunk cir 
cuit at the first operator position and the repeater 
560. Shortly thereafter, the ring relay R50 
restores to interrupt, at the contacts 5:2 and 
54, the previously traced circuit for projecting 
ringing current over the Subscriber line 45 to 
the called subscriber substation T and to re 
complete, at the contacts 5' and 55, the previ 
ously traced connection between the called sub 
scriber substation T and the repeater 560. When 
the call is anSWered at the called Subscriber Sub 
station T the toll transmission selector switch 
53 operates, thereby to cause the potential to 
be removed from between the line conductors 
C57 and C572 of the line 570, whereupon the 
supervisory relay R530 restores. Upon restoring, 
the Supervisory relay R.530 interrupts, at the con 
tacts 532, the previously traced series circuit for 
illuminating the Supervisory lamp LTT6 and for 
energizing the winding of the control relay R. 29, 
thereby to cause the supervisory lamp L6 to 
be extinguished and the control relay R20 to 
restore. When the Supervisory lamp LT6 is 
thus extinguished it indicates to the Operator at 
the first, operator position 460 that the sub 
scriber at the called subscriber Substation Ti has 
answered the call. At this time the previously 
traced connection between the trunk circuit at 
the first operator position and the repeater 569 
is completed, and the preViolsy traced COnnec 
tion between the repeater 560 and the called sub 
Scriber substation T is completed. Accordingly, 
the operator at the first Operator position then 
converses with the subscriber at the called Sub 
scriber substation T, advising him that there 
is an incoming call at the switchboard for him. 
The operator at the first operator position may 
then disconnect the relay group 209 from the 
finder-selector link illustrated by Operating the 
talk key KT80 of the finder switch 700 away from 
its normal position as previously explained. 

It is noted that the Subscriber at the called 
subscriber substation T has switchhook super 
vision and may signal the operator at the first 
operator position 400 by intermittently operating 
the switchhook at his Substation, thereby to 
cause the toll transmission selector switch 573 
to operate intermittently and cause battery po 
tential to be applied intermittently between the 
line conductors C57 and C52 of the line 50, 
in order to cause the Supervisory relay 530 to 
operate intermittently. Each time the Super 
visory relay R530 operates it completes, at the 
contacts 532, a circuit for illuminating the super 
visory lamp is regardless of the position of 
the talk key K80 of the finder switch 7. In 
the event the talk key K780 of the finder Switch 
TOG occupies its normal position the previously 
traced direct circuit for illuminating the Super 
visory lamp IL 6 is completed from battery by 
way of the contacts 775 of the talk key KT80. 
On the other hand, in the event the talk key 
KT8 of the finder Switch 700 is operated a Way 
from its normal position the previously traced 
series circuit for illuminating the Supervisory 
lamp L776 and for energizing the winding of 
the control relay R. 20 is completed. According 
ly, the supervisory lamp LT6 flashes, thereby to 
indicate to the operator at the first operator posi 
tion 40 that the subscriber at the called Sub 
scriber Substation. Til desires her attention, 
whereupon the operator at the first operator 
position completes an operative connection be 
tween the trunk circuit at her position and the 
called subscriber substation T in the manner 
previously explained. 

51 
The remainder of the supervision of the estah 

lished connection routed by Way of the finder 
Selector link illustrated and the release of this 
established connection are accomplished in the 
manner previously eXplained. It is noted that 
When the established connection is released the 
toll selector Switch 88 is returned to its normal 
position, whereupon the previously traced path 
for applying ground potential to the Control con 
ductor C58 of the trunk line 58 is interrupted, 
thereby to cause the narking relay R55 to restore 
in the event time SUpervisory relay R53 has re 
operated due to replacenient of the receiver of 
the telephone instrument at the called Subscriber 
Substation upon its SWitchhook. It is noted 
that, upon operating, the Supervisory relay R530 
interrupts, at the contacts 53, an alternative 
holding circuit for energizing the Winding of the 
marking relay R55, this alternative holding cir 
cuit eXtending, when completed, from ground by 
way of the contacts $53, 526 and 53 f, the control 
conductor C58 of the trunk line 58 and the 
winding of R550 to battery. Upon restoring, the 
marking relay R550 interrupts, at the contacts 
553, the previously traced holding circuit, for 
energizing the Upper Winding of the Switching 
relay R54 and the lower winding of the Super 
visory relay R.525, thereby to cause the latter re 
lays to restore. Further, the marking relay R55 
interrupts, at the contacts 552 and 554, the pre 
viously traced connection between the trunk cir 
cuit at the first Operator position & O and the 
repeater 36t. Upon restoring, the SWitching relay 
R54 interrupts, at the contacts 543, the previ 
ously traced connection between the toll trans 
mission selector switch 53 and the repeater 566, 
whereupon the toll transmission Selector SWitch 
553 iS, relea.Sed. When the tol tranSmiSSiOn Selec 
tor Switch S3 is released it causes the combina, 
tion local and toll connector Switch 54 to be re 
leased. When the combination local aid toll 
Connector Switch S4 is released the line circuit 
652 operates to mark the subscriber line 45 ex 
tending to the called subscriber substation Ti as 
idle, assuming that the subscriber at the called 
Subscriber. Substation T has replaced the re 
ceiver of the telephone instrument thereat upon 
its switchhook. When ground potential is re 
moved from the control conductor CS Sf of the 
trunk line S8 battery potential by way of the 
winding of the marking relay R55) is applied to 
the control conductor C58 of the trunk line 3, 
thereby to mark the toll train trunk circuit 53 
as idle. At this time the toll train trunk circuit 
53, the toll transmission selector Switch 573 and 
the combination local and toll connector SWitch 
54 are available for further use. 

Eastension of a call from the switchboard to a pag 
statio? in the Central Office A 

Assuming that an incorning call answered at 
one of the operator positions at the Switchboard, 
such, for example, as the first operator position 
4, is to be extended to a local payStation in the 
central office A, such, for example, as the local 
paystation T2, the operator at the first operator 
position initiates the extension of the call by 
actuating the sending key set 463 as previously 
explained. Assuming that the inconing call has 
been answered at the first operator position and 
routed thereto by Way of the finder switch T0 
of the finder-selector link illustrated and that 
the sender control circuit is is operatively associ 
ated. With the cable 36 individually extending to 
the toll selector switch 80 and With the digit 
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register and control circuit 462, the operator at 
the first operator position actuates the keys of the 
sending key set 63, thereby to cause the digit 
legister and control circuit $62 to register a series 
of digits corresponding to the Switch train route to 
the payStation T2. The digit register and control 
circuit SS2 then operates to control the operation 
of the sender control circuit 46, thereby to cause 
the Sencier control circuit 36 to transmit the im 
pulses comprising the digits registered to the toll 
Selector Switch 859 in a well known manner. 
The impulses comprising the first digit regis 

tered are transmitted from the sender control 
circuit 46 to the toll selector switch 8) in the 
previously described manner, thereby to cause 
the Wiper sei, of the mechanism 3l of the toll 
selector switch 36 to be driven in the Wertical 
direction to a corresponding level as previously 
explained. More particularly, the wiper set of 
the mechanism 8) is driven to the level COI're 
sponding to the level in the main contact bank of 
the mechanism 83 wherein the group of trunk 
lines, including the trunk line 580, is terminated. 
The Wiper set of the mechanism 80 is then driven 
in the rotary direction until it engages a contact 
set in the main contact bank of the mechanism 
terminating a trunk line extending to an idle one 
of the toll train trunk circuits in the manner pre 
viously explained. Assuming that the toll train 
trunk circuit 560 is the first idle toll train trunk 
circuit in this group the toll train trunk circuit 
59 operates, in the previously described manner, 
thereby to seize the trunk line 58 extending 
theretO. 
When the trunk line 530 is seized by the toll 

selector switch 89 the electropolarized re 
lay R31 G in the toll selector switch 80 operates, 
in the previously described manner, thereby 
to cause the marking relay R550 to Operate 
and complete the previously traced coniaecticn 
between the sender control circuit 46 and the 
toll transmission selector switch 53. The 
sender control circuit 46 then operates to 
transmit a second digit, thereby to cause the 
toll transmission selector switch 573 to hunt for 
an idle combination local and toll connector 
switch in the group of combination local and 
toll connector switches as previously explained. 
Assuming that the toll transmission selector 
SWitch 573 seizes the line 55 extending to the 
combination local and toll connector SWitch 514, 
When the line 55 is thus seized the combination 
local and toll connector switch 54 is rendered 
responsive to two digits transmitted thereto. 
The sender control circuit 46f then operates to 
transmit two additional digits to the combina 
tion local and toll connector switch 54, thereby 
to cause the combination local and toll Connec 
tor switch 574 to operate and seize the pay 
station line 29 extending to the payStation T2. 

After all of the digits registered have b8en 
transmitted by the sender control circuit 46, 
the sender control circuit 68 operates, in the 
previously described manner, thereby to cause 
the cut-in relay R760, the control relay R895 
and the switching relay R560 to Operate as 
previously explained. Upon operating, the cut 
in relay R6 and the switching relay R548 
complete the previously traced connection be 
tween the trunk circuit at the first Operator 
position & 3 and the repeater 560 and the pre 
viously traced connection between the repeater 
53 and the combination local and toll con 
nector Switch 54. When the combination local 
and toll connector Switch 54 operates to seize 
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the paystation line 299 extending to the called 
paystation T3 the Supervisory relayS R525 and 
R53 Operate as previously explained. Upon 
operating, the Supervisory relay R53t completes, 
at the contacts 532, the previously traced series 
circuit, for illuminating tine Supervisory lamp 
L726 and for energizing the winding of the 
control relay R. 20. 
At this time the illumination of the Super 

visory lamp LS 6 indicates to the operator at 
the first operator position 428) that the con 
bination local and toll connector Switch. 
5 has seized the payStation line 298) extend 
ing to the called payStation TTR and the com - 
bination local and toll connector Switch 54 
operates to cause busy tone current to be trans 
mitted therefrom over tilne previously traced con 
nection to the trunk circuit at the first Operator 
position in the event the called payStation T2 is 
busy at this time. 
In the event the called paystation T2 is idle 

at this time the operator at the first operator 
position 43 then Opelates the ring key K5 to 
its front position, thereby to cause the front, split 
relay R2 and the ring relay R5 0 to operate 
in the manner previously described. Upon op 
erating, the ring relay R59 causes ringing cur 
rent to be projected over the paystation line 293 
to the called paystation T2 in the manner pre 
Viously described in order to cause the ringer at : 
the payStation T2 to be operated. After operat 
ing the ring key K to its front position the op 
erator at the first operator position returns the 
ring key K5 to its normal positicin, thereby to 
cause the front split relay R2 () and the ring : 
relay R50 to restore as previously explained. 
When the party at the called payStation T2 
anSWers the call the toll transmission selector 
Switch 573 operates, thereby to cause the battery 
potential to be removed from between the line 
Conductors C5 and C52 of the trunk line 50 
as previously explained, whereupon the Super 
visory relay R53t restores to interrupt, at the 
contacts 532, the previously traced series circuit 
for illuminating the Supervisory lamp L776 and 
for energizing the winding of the control relay 
R2). The Supervisory lamp LE: G is then ex 
tinguished and the control relay R 25) then 
restores. 
At this time the previously traced connection 

between the trunk circuit at the first operator 
position 489 and the repeater 550 is completed, 
and a connection is completed between the re 
peater 560 and the called payStation T2. The 
connection between the repeater 563 and the 
called payStation T2 extends from the line con 
ductor C57 f of the line 570 by way of the con 
tacts 5 , 527 and 563, the winding 53 of the 
repeater 560, the condenser 565, the winding 563 
of the repeater 6, the contacts 524 and 5 5 to 
the line conductor C572 of the line 570, the line 
conductors C57 and C572 of the line 5: G being 
Connected by way of the toll transmission selec 
tor Switch 513, the line 575 and the combination 
local and toll connector switch 574 to the line 
conductors of the paystation line 299, the tele 
phone instrument at the called paystation T2 
being bridged across the line conductors of the 
payStation line 233. The operator at the first 
Operator position (2) then converses with the 
party at the called paystation T2 and advises 
him that there is an incoming call at the Switch 
board for him. 
The present call routed to the called payStation 

T2 may be paid for by the party thereat. In this 
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event the operator at the first operator position 
advises the party at the called payStation T2 to 
insert a coin in the coin slot of the instrument 
thereat in the usual manner. In order to col 
lect the coin inserted in the coin slot of the in 
strument at the called paystation T2 the operator 
at the first operator position operates the coin 
collect key K2 to its right-hand or front position. 
When the coin collect key K2 is thus operated the 
contacts 46 thereof are actuated into engage 
ment, thereby to complete an obvious circuit for 
energizing the winding of the front split relay 
R20; the contacts 48 thereof are actuated 
into engagement, thereby to complete an obvious 
path for applying ground potential to the con 
ductor C464; and the contacts 422 thereof are 
actuated into engagement, thereby to complete an 
obvious path for applying positive 110 volt poten 
tial to the conductor Ci A65. The front split re 
lay R? 20 then operates to complete, at the con 
tacts i 2 2 and 2 f4, the previously traced con 
nections between the conductors C464 and Cl465 
and the line conductors Cl28? and Cf282 in the 
cable f20. The application of ground potential 
to the conductor C464 completes a path for 
short-circuiting the winding of the ring relay 
R50, this path extending from ground potential 
On the conductor C 464 by Way of the contacts 
22, the line conductor C28 in the cable 270, 

the contacts 754 and 762, the line conductor C828 
of the line 826, the contacts 84, C888, the wiper 
803, the line conductor C583 of the trunk line 58), 
the contacts 552 and 544, the winding 562 of the 
repeater 560, the contacts 522 and the winding of 
R50 to ground. The application of positive 110 
volt potential to the conductor C 465 completes a 
circuit for energizing the Winding of the coin con 
trol relay R520, this circuit extending from posi 
tive 110 volt potential on the conductor C465 by 
way of the contacts 24, the line conductor 
C 282 in the cable 270, the contacts 75 and 761, 
the line conductor C827 of the line 826, the con 
tacts 82, C807, the contacts 892 and 89 í, the 
wiper 802, the line conductor C584 of the trunk 
line 580, the contacts 554 and 547, the winding 
564 of the repeater 560, the winding of R520 and 
the contacts 53 to ground. Shortly after the 
winding of the coin control relay R520 is ener 
gized over the above-traced circuit this relay op 
erates, it being of the combination slow-to-oper 
ate and slow-to-release type. Upon operating, 
the coin control relay R520 completes, at the con 
tacts 52, an obvious path for applying ground 
potential to the line conductor C5 of the line 
57 and completes, at the contacts 523, a path for 
applying positive volt potential to the line 
conductor C52 of the line 50, the last-men 
tioned path extending from positive 110 volt po 
tential on the line conductor C584 of the trunk 
line 580 by way of the contacts 554, 547, 523 and 
55 to the line conductor C572 of the line 5). 
The application of ground potential and positive 
110 volt potential to the line conductors C57 
and C572, respectively, of the line 579 completes 
a circuit, Substantially identical to that previously 
traced, for projecting positive 110 volt current 
over the payStation line 290 to the called paysta 
tion T2, thereby to cause the apparatus at the 
paystation T2 to operate and collect the coin de 
posited in the coin slot of the telephone instru 
ment thereat. 
After operating the coin collect key K2 to its 

front position the operator at the first operator 
position 400 returns the coin collect key K2 to 
its normal position, thereby to interrupt, at the 

53 
contacts i 4 í 6 thereof, the previously mentioned 
circuit for energizing the winding of the front 
Split relay R?2 0 and to interrupt, at the contacts 
4:8 and 422 thereof, the previously traced paths 

for applying ground potential and 110 volt poten 
tial respectively to the conductors C 464 and 
C í 165. The front split reiay R{2í0 then restores 
to recomplete, at the contacts 2í í and i 2 I 3, the 
previously traced connection between the trunk 
circuit at the first operator position E 40 and the 
repeater 560. Shortly after the front split relay 
R 220 restores the coin control relay R520 re 
stores to interrupt, at the contacts 52 f, the pre 
Viously mentioned path for applying ground po 
tential to the line conductor C57 of the line 57 ) 
and to recomplete, at the contacts 524, the pre 
Viously traced connection between the repeater 
560 and the telephone instrument at the called 
payStation T2. 

Instead of collecting the coin at the called pay 
station T2, as explained above, the operator at 
the first operator position 499 may wish to re 
fund the coin deposited in the coin slot of the 
instrument at the paystation T2 to the party 
thereat. This is accomplished by operating the 
coin return key Ki to its right-hand or front pO 
sition, thereby to complete, at the contacts (408 
thereof, an obvious circuit for energizing the 
winding of the front split relay Ri 2:6 and to 
complete, at the contacts f4 iO and 4 4 thereof, 
obvious paths for applying ground potential and 
negative 110 volt potential respectively to the 
conductors Cl464 and C 465. The front split re 
lay R2 ?o then operates, as previously explained, 
thereby to complete, at the contacts 2:4, the 
previously traced circuit for energizing the wind 
ing of the coin control relay R520. The coin con 
trol relay R520 then operates to complete, at the 
contacts 52, the previously mentioned path for 
applying ground potential to the line conductor 
C57 of the line 570 and to Complete, at the con 
tacts 523, the previously traced path for applying 
negative 110 volt potential to the line conductor 
C572 of the line 570. Accordingly, negative 110 
Volt current is projected over the paystation line 
290 to the called paystation T2, thereby to cause 
the apparatus thereat to operate and refund the 
coin deposited in the coin slot of the telephone 
???trument thereat to the party at the paystation 
T2. 

After operating the coin return key K to its 
front position the operator at the first operator 
position 400 returns the coin return key Ki to 
its normal position, thereby to interrupt, at the 
contacts 88 thereof, the previously mentioned 
circuit for energizing the winding of the front 
Split relay R20 and to interrupt, at the contacts 
i40 and 4 4 thereof, the previously mentioned 
paths for applying ground potential and negative 
110 volt potential respectively to the conductors 
C 464 and C 465. The front split relay R. 29 
then restores, thereby to cause the coin control 
relay R520 to restore as previously explained. 
At this time a connection is completed between 
the trunk circuit at the first operator position 
f 400 and the called payStation T2. 

It is noted that the party at the called paysta 
tion T2 has Switchhook Supervision and may sig 
nal the operator at the first operator position by 
repeatedly operating the switchhook at the pay 
station T2, thereby to cause the supervisory relay 
R530 to operate intermittently in order to cause 
the Supervisory lamp L6 to fiash regardless of 
the position of the talk key KT80 of the finder 
switch 700 as previously explained. 
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The remainder of the Supervision and the re 

lease of the established connection routed by 
Way of the finder-selector link illustrated are ac 
complished in the manner previously explained. 
It is noted that when the established connection 
is released the toil selector switch 80 is returned 
to its normal position, whereupon the previously 
traced path for applying ground potential to the 
control conductor C53 of the trunk line 58) is 
interrupted in the event the Supervisory relay 
R336 has reoperated due to the replacement of 
the receiver of the telephone instrument at the 
called payStation T2 upon its SWitchhook as pre 
viously explained. When ground potential is re 
moved from the control conductor C58 of the 
trunk line 538 the marking relay R550, the 
Switching relay R54 and the Supervisory relay 
R.325 restore as previously explained, whereupon 
battery potential is applied by Way of the Wind 
ing of the marking relay R550 to the control con 
ductor C38 of the trunk line 58. This applica 
tion of battery potential to the control conductor 
C58 of the trunk line 589 marks the trunk line 
58 as idle to the Switches having access thereto 
as previously noted. Upon restoring, the SWitch 
ing relay R54 interrupts, at the contacts 563, the 
previously traced connection between the re 
peater 560 and the toll transmission selector 
Switch 53, thereby to cause the toll transmission 
Selector SWitch 53 to be released. When toll 
transmission selector SWitch 53 is released the 
combination local and toll connector switch 54 
is released, Whereupcn the line circuit 286 op 
erates, thereby to mark the payStation line 29) 
as idle to the switches having access thereto. At 
this tinae the established connection between the 
trunk circuit at the first operator position 400 
and the called payStation T2 is connpletely re 
leased. 

EacteSion. Of a call from the Spitchboard to the 
C. A. X. metUOrkt 

ASSunning that an incoming call at One of the 
operator positions at the switchboard, such, for 
example, as the first operator position f ( ), is to 
be extended to a subscriber SubStation included 
in the C. A. X. network, such, for example, as the 
Subscriber Substation T3 in the tandern exchange 
C, the operator at the first operator position 
initiates the extension of the call by actuating 
the sending key set 363 as previously noted. As 
Sunning that, the incoming call has been answered 
at the first Operator position and routed thereto 
by way of the finder switch 709 of the finder 
Selector link illustrated and that the Sender con 
trol circuit $6 ! is operatively aSSociated with the 
cable 88 individually extending to the toll Se 
lector SWitch 30 and With the digit register and 
control circuit 452, the Operator at the first op 
erator position actuates the keys of the sending 
key set 463, thereby to cause the digit register 
and control circuit 482 to register a series of 
digits corresponding to the Switch train route to 
the called subscriber substation T3 in the tandem 
exchange C. The digit register and control cir 
cuit 462 then operates to control the operation 
of the sender control circuit 46, thereby to cause 
the Sender control circuit 46 to transnait the 
impulses comprising the digits registered to the 
toll Selector Switch 8 in a Well known manner. 
The impulses comprising the first digit registered 
are transmitted from the sender control circuit 
?8 f to the toll Selector Switch 893 in the pre 
viously described manner, thereby to cause the 
Wiper set of the mechanism 89 of the toll selector 
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SWitch 8 to be driven in the vertical direction 
to a corresponding level as previously explained, 
More particularly, the wiper set of the mecha 
inism 3 is driven in the vertical direction to 
he level corresponding to the level in the main 
contact bank of the mechanism 85 wherein the 
group of trunk lines, including the trunk line 
340, is terminated. 
The wiper set of the mechanism 80 is then 

driven in the rotary direction until it engages 
a contact Set in the main contact bank of the 
mechanism terminating a trunk line eXtending 
to an idle One of the reverting dial toll circuits 
as previously explained. ASSuming that the re 
verting dial toll circuit 33 is the first idle trunk 
circuit in this group, the toll selector switch 80 
operates, in the previously described manner, 
thereby to seize the trunk line 343, the trunk line 
34 being marked as idle by the presence of bat 
tery potential upon the control conductor C34 
thereof. The path for applying battery potential 
to the control conductor C34 of the trunk line 
340 extends from battery by Way of the winding 
of the marking relay R368 and the contacts 354 
and 3 2 to the control conductor C34 of the 
trunk line 34). The electropolarized relay R8) 
in the toll selector Switch 829 then operates, 
thereby to cause ground potential to be applied 
to the wiper 85 of the wiper set of the mecha 
nism 8 as previously explained. This applica 
tion of ground potential to the Wiper 835 corn 
pletes a circuit, Substantially identical to that 
previously traced, for energizing the winding of 
the marking relay R388, thereby to cause the 
latter relay to operate. Also, upon operating, 
the electropolarized relay R36 in the toll Se 
lector SWitch 83) completes, at the contactS 8? 
and 8f 4, a loop circuit for energizing the wind 
ings of the impulse relay R375, this circuit ex 
tending from ground by way of the upper Winding 
of R35 and the contacts 334 to the line conducto1' 
C342 of the trunk line 340, and from battery by 
way of the lower winding of R35 and the con 
tacts 336 to the line conductor C343 of the trunk 
line 38, the line conductors C342 and C343 of 
the trunk line 359 being connected together by 
way of the toll selector switch 889 as previously 
explained. 
When this loop circuit is completed the impulse 

relay R35 operates to complete, at the contacts 
377, an obvious circuit for energizing the winding 
of the hold relay R399, thereby to cause the lat 
ter relay to operate. Also, upon operating, the 
marking relay R360 conpletes, at the contacts 
36, the previously mentioned circuit for energiz 
ing the winding of the control relay R355, thereby 
to cause the latter relay to operate. Further, the 
marking relay R360 interrupts, at the contacts 
365, a point in the previously traced path for ap 
plying ground potential to the distributor start, 
conductor C366 in the trunk line 660 extending to 
the common start and level distributor unit ( ), 
thereby to prevent operation of this unit at this 
time. Upon operating, the control relay R355 
completes, at the contacts 356', the previously 
mentioned alternative holding circuit for energiz 
ing the winding of the alarm relay R395, thereby 
to retain the latter relay in its operated position 
at this time. Further, the control relay R355 pre 
pares, at the contacts 358, a point in a circuit, 
traced hereinafter, for energizing the winding of 
the supervisory relay R30. Upon operating, the 
hold relay R39 completes, at the contacts 39 , a 
point in a path for applying ground potential to 
the simplex conductor C326, this path extending 
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from ground by way of the contacts 376, 39 and 
332 to the simplex conductor C36. Further, the 
hold relay R390 prepares, at the contacts 394, 
a circuit, traced hereinafter, for energizing the 
upper winding of the cut-through relay R380 and 
completes, at the contacts 394, a path for short 
circuiting the upper winding of the ring relay 
R320, this path extending from ground by way 
of the contacts 394, C343, the resistor 39, the 
contacts 3 and the upper winding of R320 to 
ground. 
As previously noted, ground potential by Way of 

the winding of the alarm relay R395 is normally 
connected by Way of the previously traced path 
to the simplex conductor C346; and at this time, 
when the impulse relay R35 and the hold relay 
R39) operate to complete, at the contacts 376 
and 39, the above-traced path for applying direct 
ground potential to the simplex conductor C346, 
the line circuit 932 individually aSSociated With 
the C.A.X. toll line 94.0 operates in order to mark 
the line 9 i5 as busy to the line switches having 
access thereto and to render the incoming first 
Selector switch 92 individually associated with 
the line circuit 932 operative by way of the 
line 93. 
The sender control circuit 46 then operates in 

order to transmit three additional digits by Way 
of the toll selector switch 800 and the trunk line 
340 to the reverting dial toll circuit 3ü0. Theim 
pulse relay R35 follows the impulses of the digits 
mentioned. More particularly, each time theim 
pulse relay R35 operates it completes, at the con 
tacts 3-6, the previously traced path for applying 
direct ground potential to the simplex conductor 
C346; and each time the impulse relay R375 re 
stores it interrupts, at the contacts 36, the pre 
viously traced path for applying direct ground 
potential to the simplex conductor C346. Ac 
cordingly, impulses corresponding to the three 
digits are transmitted by Way of the simplex Con 
ductor C3 8, the winding 339 of the repeater 385 
and the line conductors C94f and C942 of the 
C. A. X. toll line 9:30 to the line circuit 932, there 
by to cause the line circuit 932 to operate and 
repeat the impulses by way of the line 93 to the 
incoming first selector SWitch 9 2. In response to 
the first digit repeated to the inconing first se 
lector switch 9:2, this selector Switch operates to 
hunt for an idle one of the local and toll con 
nector Switches, such, for example, as the local 
and toll connector switch 930. More particularly, 
When the incoming first selector SWitch 92 seizes 
the line 93 extending to the local and toll con 
nector switch 93, the local and toll connector 
switch 93) is rendered responsive to two digits 
transmitted thereto from the incoming first se 
lector SWitch 92. The local and toll connector 
switch 939 then responds to the two digits trans 
mitted thereto in order to seize the subscriber 
line 9 extending to the called subscriber Sub 
station T3. 

After all of the digits have been transmitted b 
the sender control circuit 46 it operates to cause 
ground potential to be applied to the conductor 
C9 in the cable 786 and battery potential to be 
applied to the conductor C789 in the cable 86. 
The application of ground potential to the con 
ductor C79 in the cable 786 completes the pre 
viously traced circuit for energizing the upper 
winding of the cut-in relay RT 66), thereby to cause 
the latter relay to operate as previously explained. 
The application of battery potential to the con 
ductor C789 in the cable 786 completes a circuit 
for energizing the upper winding of the cut 
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through relay R380, this circuit extending from 
battery potential on the conductor C789 in the 
cable 786 by Way of the control conductor C829 of 
the line 826, the contacts 87? and 898, the wiper 
804, the control conductor C344 of the trunk line 
30, the contacts 388 and the upper winding of 
R380 to battery. When energized over the above 
traced circuit the cut-through relay R386 oper 
ates to complete, at the contacts 382, a holding 
circuit for energizing the lower winding thereof, 
this circuit extending from ground potential ap 
pearing upon the control conductor C34 of the 
trunk line 340 by way of the contacts 3i 2, 32, 
333 and 382 and the lower winding of R33 to 
battery. Aliso, upon operating, the cut-through 
relay R388 interrupts, at the contacts 384 and 
386, a further point in the previously traced loop 
circuit between the Windings of the impulse relay 
R35 and the sender control circuit 46, com 
pletes, at the contacts 383 and 385, an operative 
Connection between the trunk circuit at the first 
Operator position 400 and the C. A. X. toll line 
940, the cut-in relay RF 68 in the finder switch 33 
being operated at this time, this circuit extending 
from the line conductor C342 of the trunk line 
340 by Way of the contacts 333, C342, the wind 
ing 336 of the repeater 335, the condenser 338, 
the Winding 33 of the repeater 335, C343' and 
the contacts 385 to the line conductor C343 of the 
trunk line S4, the line conductors C342 and C343 
of the trunk line 3, being connected by way of 
the toll selector switch 860 and the cable 2 ft) to 
the trunk circuit at the first operator position as 
previously explained. Furthermore, the Winding 
339 of the repeater 335 is operatively connected 
by Way of the C. A. X. toll line 930, the line cir 
cuit 932, the line 9:3, the incoming first selector 
Switch 9f2 and the line 932 to the local and toll 
Connector SWitch 933. 
The local and toll connector switch 930 then 

operates to cause ringing current to be projected 
Over the subscriber line 920 to the subscriber sub 
station T3 in the event the subscriber substation 
T3 is idle at this time. On the other hand, in the 
event the Subscriber substation T3 is busy at this 
time, the local and toll connector switch 930 oper 
ates to return busy tone current over the previ 
ously traced connection to the trunk circuit at 
the first Operator position 490. 
Also upon restoring the impulse relay R.375 

interrupts, at the contacts 377, the previously 
mentioned circuit for energizing the winding of 
the hold relay R39), thereby to cause the latter 
relay to restore shortly thereafter. Upon restor 
ing, the hold relay R390 completes, at the con 
tacts 392, a circuit for energizing the winding of 
the Supervisory relay R30, this circuit extending 
from ground by way of the winding of R37, the 
contacts 358, 392 and 332 to the simplex conduc 
tor C346, battery potential being applied to the 
simplex conductor C346 by Way of the line con 
ductors C94 and C942 of the C.A.X., toll line 949 
in the line circuit 932 as previously explained. 
When thus energized, the supervisory relay R30 
Operates. Also, upon restoring, the hold relay 
R390 interrupts, at the contacts 394', the pre 
viously traced path for short-circuiting the upper 
winding of the ring relay R320. Upon operating, 
the supervisory relay R370 completes, at the con 
tacts 37, a path for applying ground potential to 
the control conductor C344 of the trunk line 340, 
this path extending from ground by way of the 
contacts 37 and 387 to the control conductor 
C344 of the trunk line 34). This application of 
ground potential to the control conductor C344 
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of the trunk line 33 completes the previously 
traced series circuit for illuminating the Super 
Visory lamp Li6 and for energizing the Winding 
of the control relay R. 2 in the manner pre 
viously explained. 
The illumination of the supervisory lamp L776 

indicates to the operator at the first operator po 
sition is that the local and toll connector switch 
930 has operated to select the Subscriber line 999 
extending to the called subscriber substation T3. 
As previously noted, in the event the called sub 
scriber substation i3 is idle, ringing current is 
projected from the local and toll connector SWitch 
930 Over the Subscriber iline 968 to the called sub 
scribed substation T3; and in the event the called 
Subscriber Substation T3 is busy, busy tone cur 
rent is returned from the local and toll connector 
switch 939 over the previously traced circuit to 
the trunk circuit at the first operator position. 
ASSunning that the called Subscriber substation T3 
is idle at this time, when the call is answered 
thereat due to the removal of the receiver of the 
telephone instrument thereat from its switch 
hook, the line circuit 932 is controlled to increase 
the series resistance of the previously traced cir 
cuit, including the simplex conductor C346, for 
energizing the Winding of the supervisory relay 
R370, thereby to cause the latter relay to restore. 
Upon restoring, the Supervisory relay R3 inter 
rupts, at the contacts 3, the previously traced 
series circuit for illuminating the Supervisory 
lamp L6 and for energizing the Winding of the 
control relay R. 29, thereby to cause the Super 
visory lamp L78 to be extinguished and the Con 
trol relay R. 29 to restore. When the Super 
visory lamp L6 is extinguished it indicates to 
the operator at the first operator position 4) 
that the call has been answered at the called sub 
Scriber Substation T3. 
The subscriber at the called subscriber substa 

tion T3 has Switchhook Supervision and may Sig 
nal the operator at the first operator position by 
repeatedly operating the SWitchhook at the Sub 
Scriber Substation TT3. Each time the Switchhook 
at the called Subscriber substation T3 is depressed 
the line circuit 932 is operated to decrease the 
resistance of the previously traced circuit includ 
ing the simplex conductor C346, thereby to cause 
the Supervisory relay R30 to operate. Each 
time the Supervisory relay R3) operates it com 
pletes, at the contacts 3, the previously traced 
path for applying ground potential to the control 
conductor C344 of the trunk line 3. Each time 
ground potential is applied to the control con 
ductor C334 of the trunk line 340, the supervisory 
lanp L6 is illuminated regardless of the posi 
tion of the talk key K80 of the finder switch 700 
as previously explained. Accordingly, the sub 
Scriber at the called subscriber Substation T3 may 
cause the Supervisory lamp 75 to flash by re 
peatedly operating the SWitchhook at the sub 
Scriber Substation T3. 

Also, the operator at the first operator position 
nay mark the reverting dial toll circuit 30 

as busy at this time, in the event the C. A. X. toll 
line 94 () is defective, by operating the order and 
start key Ki to its order position and by operat 
ing the check key Ki to its right-hand or front 
position. When the check key Ki is operated 
to its front position the contacts f426 thereof are 
actuated into engagement, thereby to complete 
an obvious circuit for energizing the winding of 
the front split relay R2 0; and the contacts 428 
and 439 thereof are actuated into engagement, 
thereby to complete obvious paths for applying 
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battery potential to the conductors C 464 and 
C 465. The front split relay R20 then operates 
to complete, at the contacts 22 and i2:4, the 
previously traced connections between the con 
ductors CfA 6A and CiA S5 and the line conductors 
C28 and C 282 in the cable t2), thereby to 
cause battery potential to be connected by Way 
of the toll selector switch 830 and the trunk line 
3:30 to the conductors C342' and C343. The ap 
plication of battery potential to the conductors 
C342 and C343' complete the previously traced 
circuits for energizing the Windings of the trouble 
relayS R3 and R30, thereby to cause these re 
lays to operate as previously explained, the oper 
ation of the trouble relay R30 being effective to 
cause trouble tone voltage to be applied to the 
C. A. X. toll line 940 in the manner previously ex 
plained. 

sile remainder of the Supervision and the re 
lease of the established connection routed by Way 
Of the finder-Selector link illustrated are accom 
plished in the manner previously explained. It 
is noted that When the established connection is 
released tile toll Selector Switch 89) is returned 
to its normal position, whereupon the previously 
traced path for applying ground potential to the 
control conductor C3A of the trunk line 340 
is interiupted. When ground potential is re 
ning Ved from the control conductor C34 
previously traced circuit for energizing the Wind 
ing of the marking relay R360 is interrupted, 
theirely to cause the latter relay to restore. Up 
on restoring, the marking relay R36 interrupts, 
at the contacts 3&f, the previously mentioned cir 
cit for energizing the winding of the control 
relay R35, thereby to cause the latter relay to 
I'8Store. Also, When ground potential is removed 
froin the control conductor C34, f, the previously 
traced holding circuit for energizing the lower 
Winding of the cut-through relay R330 is inter 
rupted, thereby to cause the latter relay to re 
stCre. Upon restoring, the cut-through relay 
R333 interrupts, at the contacts 382, a further 
point in the previously traced holding circuit for 
energizing the winding thereof and interrupts, 
at the contacts 333 and 385, the previously 
fraced connection bctween the trunk circuit at 
the first Oparator position 43 and the repeater 
335. 
When the control ielay R355 restores it inter 

ruptS, at the contacts 358, the previously traced 
circuit for energizing the winding of the super 
Vi50'y relay R32 by Way of the simplex con 
civictor C3Rs and completes, at the contacts 357, 
the 22eviously traced circuit for energizing the 
winding of the alarm relay R393 by way of the 
Sir2 piex conductor C346, thereby to cause the 
line circuit 932 to restore and release the in 
coming first Selector Switch 3:2 and to mark the 
iiie 33 as idle to the selector switches having 
acceSS thereto. When the incoming first selector 
SWitch F2 is released, the local and toll connector 
Switch 933 is released, whereupon the subscriber 
lilae 989 extending to the called subscriber sub 
Station T3 is marked as idle, in the event the 
SubSCIiber thereat has replaced the receiver of 
the telephone instrument thereat upon its 
Switchhook. 

it Will be understood that a call from the 
Switchboard nay be extended by the operator 
at the first operator position 4 GO to a called 
Subscriber Substation in the exchange C in the 
?. ?. ?. network in a similar manner. More 
particularly, the operator at the first operator 
position 400 operates the sending key set 463, 
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thereby to cause the digit register and control 
circuit 462 to register a series of digits corre 
sponding to the Switch train route to the called 
subscriber substation in the exchange D, where 
upon the sender control circuit 46 operates to 
cause the toll Selector Switch. 888 to seize the 
trunk line 343 in the manner previously ex 
plained. The reverting dial tol circuit 398 and 
the line circuit 932 then operate in order to cause 
the incoming first selector Switch 3 2 to seize an 
idle trunk, such, for example, as the trunk 920 
extending between the tandem exchange C and 
the exchange D. More particularly, the incoming 
first selector Switch 92 seizes the line 922, there 
by to cause the trunk circuit 92 to repeat digits 
over the trunk 920. The digits repeated over 
the trunk 920 extending between the tandem ex 
change C and the exchange D cause the Switch 
train in the exchange D to seize the Subscriber 
line extending to, the called Subscriber Substa 
tion in the exchange D. 
The Supervision and release of the established 

connection between the first operator position 
4 and the called subscriber Substation in the 
exchange D is the same as that previously ex 
plained. When the release operation is per 
formed at the first operator position 430 the 
toll selector switch 800, the reverting dial toll 
circuit 39, the line circuit 932, the incoming 
first selector switch 32, the trunk circuit 92 
and the switch train in the exchange D are 
released, and the C. A. X. toll line 940 and the 
trunk 92G are marked as idle and are available 
for further USe. 
Eactension of a reverting call from the Suitch 

bord to the C. A. X. metUOrkc 
As previously noted, the local subscribers in 

the exchange D and in the tandem exchange C 
have direct access to the local SWitch trains in 
the respective eXchanges which haWe acceSS Only 
to other local subscriber lines in the respective 
exchanges and to trunk circuits in the tandem 
exchange C. Accordingly, a SubScriber at a call 
ing Stubscriber substation in either One of the 
exchanges mentioned cannot complete a con 
nection to a subscriber substation in the other 
one of the exchanges mentioned unassisted, as 
this type of a connection must be completed With 
the assistance of an operator at one of the Oper 
ator positions at the switchboard in the central 
office A. For example, in order to extend a con 
nection from the subscriber substation T3 in the 
tandem exchange C to a subscriber Substation 
in the exchange D the Subscriber at the Sub 
scriber substation T3 first initiates a call to the 
switchboard in the central office A in the man 
ner previously explained. ASSuming that the 
call is routed from the calling Subscriber Sub 
station T3 by way of the subscriber line 900, the 
line switch S3, the line, 902, the local first se 
lector switch 9 í 4, the line 933, the dial back re 
peater 9 6, the line switch S8i 4, the line 9 5, the 
line circuit 932, the C. A. X. toll line 940, the re 
verting dial toll circuit 360, the trunk line 3: () 
and the finder switch 700 of the finder-selector 
link illustrated to the first operator position a 0. 
The operator at the first operator position an 
swers the call in the previously described man 
ner and is advised by the subscriber at the call 
ing subscriber substation T3 that the call is to 
be extended to a subscriber substation in the 
exchange D. 
Ordinary calls routed from the C.A.X. netWork 

to the first operator position 400 by way of the 
finder switch TCO are extended after they have 
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been answered at the first operator position by 
way of the toll selector switch 800 to their desti 
nations in the previously described manner. 
However, when the call is to be extended back 
into the C.A.X. network the operator at the first 
operator position does not set up the call by Way 
of the toll selector switch 800, but sets up the 
call as a reverting call back over the C. A. X. toll 
line 940 by way of the finder switch 700 in a man 
mer more fully described subsequently. This alr 
rangement provides for the completion of the 
call directly in the tandem exchange C, the 
C.A.X. toll line 940 extending between the tan 
dem exchange C and the central office A being 
utilized only for supervisory purposes. Accord 
ingly, a SubStantial Saving in the number of 
trunks extending between the tandem exchange 
C and the central Office A is effected. 
When the finder Switch 700 of the finder-se 

lector link illustrated operates to Seize the trunk 
line 30 extending to the reverting dial toll cir 
cuit 300 the marking relay R360 operates in order 
to cause the control relay R355 to operate, where 
upon the start relay R350 restores, as previously 
explained. Also, at this time, the talk relay R. 30 
and the answer pilot relay R250 in the relay 
group 200 associated with the first operator po 
sition í 400 occupy their operated positions. 
After the operator at the first operator posi 

tion 400 is advised that the call is to be extended 
to the exchange D in the C.A.X. network she 
initiates the reverting call by momentarily oper 
ating the dial key K4 to its left-hand or reverting 
dial position, thereby to actuate the contacts 452 
thereof into engagement, in order to complete an 
obvious circuit for energizing the winding of the 
reverting call relay R. 30. The reverting call re 
lay R. 37) then operates to prepare, at the con 
tacts 32, a circuit traced hereinafter for ener 
gizing the winding of the control relay R? 360 and 
to complete, at the contacts 33, a holding cir 
cuit for energizing the winding thereof. The 
holding circuit for energizing the winding of the 
reverting call relay R37 () extends from ground 
by way of the contacts ), C-89, the contacts 

37, C91, the contacts 364 and 373 and the 
winding of R30 to battery. Also, upon oper 
ating, the reverting call relay Ri370 completes, at 
the contacts 37 f, a path for applying direct 
ground potential to the control conductor C3 of 
the trunk line 320, this path extending from 
ground by way of the contacts 37 and 362, 
C 396, the conductor Cl286 in the cable 270, the 
contacts 747 and 73 and the wiper 704 to the 
control conductor C3 of the trunk line 30. 
This application of direct ground potential to the 
control conductor C3 of the trunk line 30 com 
pletes an obvious circuit for energizing the wind 
ing of the dial out relay R330 in series with the 
winding of the switching relay R340, thereby to 
cause these relays to operate. Upon operating, 
the dial out relay R330 interrupts, at the con 
tacts 332, the previously traced path for applying 
ground potential by Way of the winding of the 
supervisory relay R30 to the Simplex conductor 
C346 and completes, at the contacts 33, a path 
for applying booster battery potential to the 
simplex conductor C346, this path extending 
from the ungrounded terminal of the grounded 
booster battery 327 by way of the resistor 324 and 
the contacts 33 to the simplex conductor C346. 
When booster battery potential is connected to 
the simplex conductor C346 the line circuit 932 is 
controlled by way of the line conductors C94 and 
C942 of the C.A.X. toll line 940 in order to cause 
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53 
the dial back repeater 9 6 to operate and render 
the dial back selector switch 90 individually as 
Sociated thereWith operative by Way of the aSSoci 
ated line 9 f. Upon operating, the switching re 
lay R34 i) prepares, at the contacts 34 and 343, a 
circuit, traced hereinafter, for energizing the 
windings of the impulse relay R375 and prepares, 
at the contacts 345, a circuit, traced hereinafter, 
for energizing the upper winding of the cut 
through relay R388. 

After operating the dial key K4 to its reverting 
dial position the operator at the first operator po. 
sition 4 operates this key to its right-hand or 
dial rear position. When the dial key K4 is 
thus operated the contacts 45 thereof are actu 
ated into engagement, thereby to complete a cir 
cuit for energizing the upper winding of the call 
relay R34 in series with the lower Winding of 
the call pilot relay R? 320, this circuit extending 
from ground by way of the contacts 45 of the 
dial key K4, C 44, the contacts 332, the upper 
winding of R34 and the lower winding of Rf 320 
to battery. When energized over the above 
traced circuit the call relay R340 and the call 
pilot relay R320 operate. Upon operating, the 
call pilot relay R320 interrupts, at the contacts 
32, a further point in the previously traced 

circuit for energizing the winding of the distribu 
tor start relays R. 30 and interrupts, at the con 
tacts 322, the previously traced path for apply 
ing ground potential to the start conductor Cl386 
in the trunk line 380 extending to the sender 
control circuit 46, thereby to cause the sender 
control circuit 46 to be released at this time. 
Upon operating, the call relay R340 prepares, at 
the contacts 36, a holding circuit for energizing 
the lower Winding thereof. Further, the call re 
lay R. 34) completes, at the contacts 348, an 
alternative path for applying ground potential to 
the start conductor C 386 in the trunk line 380, 
this path extending from ground by way of the 
contacts f469 of the dial key K4, C. 472, the 
contacts 26, C 388, C389 and the contacts 
348 and 334 to the start conductor C 386 in 

the trunk line 380. This application of ground 
potential to the start conductor C 386 in the 
trunk line 389 again initiates operation of the 
sender control circuit 46 for a purpose more fully 
SScribed hereinafter. 
Also, when the dial key K4 is operated to its 

dial rear position the contacts 453 thereof are 
actuated into engagement, thereby to complete 
an obvious path for applying ground potential to 
the conductor Cl288 in the cable 270. This ap 
plication of ground potential to the conductor 
C288 in the cable i 20 completes a path includ 
ing the contacts 53' for applying ground poten 
tial to the conductor C92 in the cable 786. This 
application of ground potential to the conductor 
C792 in the cable 86 prevents the rotary switch 
S467 of the sender control circuit 46 from select 
ing the cable 786 at this time. Also, upon oper 
ating, the call relay R. 340 interrupts, at the con 
tacts 343, the normally completed path for ap 
plying ground potential to the conductor C 383 
in the cable 380. When ground potential is re 
noved from the conductor C 383 in the cable 
386) extending to the Sender control circuit 46 

the cable 38 is marked for Selection by the ro 
tary switch S467 of the sender control circuit 46. 
Accordingly, the sender control circuit 46f oper 
ates at this time to cause the rotary switch S466 
to select an idle one of the digit register and con 
trol circuits, such, for example, as the digit regis 
ter and control circuit 462, and to cause the ro 
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tary switch S467 to select the cable 380. 

Further, the call relay R340 completes, at the 
contacts 348, a multiple circuit for energizing 
the upper winding of the connect relay R750 in 
the finder switch 7) in series with the winding 
of the talk relay R? 39, thereby to retain the 
connect relay R750 in its operated position sub 
sequent to the restoration of the talk key K780 
of the finder switch 700 to its normal position, 
this circuit extending from ground by way of 
the winding of R, f f 30, C 86, the contacts 346, 
the conductor f 292 in the cable 270, the contacts 
58 and 759 and the upper winding of R750 to 

battery. Further, the call relay R340 com 
gletes, at the contacts 344, an obvious circuit 
for energizing the Winding of the rear split relay 
R 82), thereby to cause the latter relay to oper 
ate. Upon operating, the rear split relay R220 
compietes, at the contactS 222 and 1224, a con 
nection between the line conductors C 094' and 
C 95" in the cable 380 and the line conductors 
C283 and C 284 in the cable 270. At this time 
a circuit is completed for energizing the winding 
of the impulse relay R35, this circuit extend 
ing from ground by way of the upper winding of 
R33, the contacts 384, C342 and the contacts 
34 to the line conductor C32 of the trunk line 
3i (; and from battery by way of the lower wind 
ing of R35, the contacts 386, C343 and the con 
tacts 363 to the line conductor C33 of the 
trunk line 30; the line conductors C32 and 
C33 of the trunk line 30 being connected by 
Way of the finder SWitch 09 to the line con 
ductors C 284 and Cf283 in the cable 270; the 
line conductors C 283 and C 284 in the cable 
*2) being connected to the line conductors 
C894 and C (95 in the cable 380; and the 
line conductors C3094' and C095 in the cable 
385 being connected together by way of a loop 

circuit in the Sender control circuit 46. Ac 
cCrdingly, the impulse relay R375 is energized 
at this time and operates. Upon operating, the 
impulse relay R375 completes, at the contacts 
37, the previously mentioned circuit for ener 
gizing the winding of the hold relay R390, there 
by to cause the latter relay to operate as previ 
Ously explained. Finally, at the contacts 457 
Of the dial key K4, a path is completed for short 
circuiting the winding of the dial rear relay 
R. 39), this path extending from battery by way 
of the resistor 432, C A58, the contacts 457 of 
the dial key K6, Cá73, the contacts 302 and the 
winding of R. 30 to battery. The completion of 
this path for short-circuiting the winding of the 
dial rear relay R. 390 positively prevents opera 
tion of the latter relay at this time. 
When the rotalry Switch S46 of the Sende 

Control circuit 46f seizes the cable 380 ground 
potential is applied to the conductors C384 and 
C387 in the cable 388, thereby to complete an 
obvious circuit for energizing the lower winding 
of the control relay R 350 and to complete a 
circuit for energizing the winding of the control 
relay R 36). The circuit for energizing the wind 
it:g of the control relay R360 extends from 
gound potential on the conductor C 387 in the 
cable 336 by way of the contacts 372 and the 
Winding of R36) to battery. When energized 
over the above-traced circuit the control relay 
R 360 operates to complete, at the contacts 363, 
an obvious holding circuit for energizing the 
Winding thereof, including the grounded coin 
ductor C387 in the cable (380. Also, upon op 
eating, the control relay R360 interrupts, at 
the contacts 362, the previously traced path for 
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applying direct ground potential to the control 
conductor C3 of the trunk line 30 and coin 
pletes, at the contacts 36, an alternative path, 
Substantially identical to that previously traced, 
for applying resistance ground potential by Way 
Of the resistor 34 to the control conductor C3 
of the trunk line 30. When resistance ground 
potential is substituted on the control conductor 
C3 of the trunk line 30 for direct ground po 
tential thereon a high resistance circuit is com 
pleted for energizing the winding of the dial out 
relay R330 in series, with the winding of the 
switching relay R346. The dial out relay R.338 
is not adequately energized by Way of this cir 
cuit; however, the Switching relay R340 is a de 
quately energized thereby. Accordingly, the dial 
out relay R330 restores, while the switching relay 
R30 renains operated. Upon restoring, the dial 
Out relay R33 prepares, at the contacts 333, a 
point in the previously traced circuit for ener 
gizing the lower winding of the cut-through relay 
R388 and completes, at the contacts 332, the 
previously traced path for applying direct ground 
potential at the contacts 36 of the impulse relay 
R35 to the simplex conductor C346. 

Also, upon operating, the control relay R 330 
interrupts, at the contacts 364, the previously 
traced holding circuit for energizing the wind 
ing of the reverting call relay R? 370, thereby to 
cause the latter relay to restore shortly there 
after, this relay being of the slow-to-release type. 
Upon Operating, the control relay R 35 con 
pletes, at the contacts 35, a holding circuit for 
energizing the upper winding thereof, this cir 
cuit extending from ground by Way of the con 
tacts 34 and 35 and the upper winding of 
R 35 to battery. Further, the control relay 
R. 35E completes, at the contacts 352, a holding 
circuit for energizing the lower winding of the 
call relay R. 349, this circuit exterding from 
ground by Way of the contacts 352, the lower 
Winding of R. 340, the contacts 34 and 333, 
C392 and the contacts 254 to battery. 
The Operator at the first Operator position 

then actuates the keys of the sending key set 
453 in order to register in the digit register and 
control circuit 482 a predetermined series of 
digits corresponding to the SWitch train route 
to the called Subscriber Substation in the ex 
change D, Whereupon the Sender control circuit 
ASF operates, thereby to transmit the impulses 
comprising the digits Over the previously traced 
loop circuit including the windings of the in 
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pulse relay R35. Accordingly, the impulse relay 
R375 follows the impulses transmitted by the 
sender control circuit 46 and causes the im 
pulses to be repeated over the simplex con 
ductor C346 due to the intermittent operation 
of the contacts 3 S of the impulse relay R35. 
More particularly, these inpuses are trans 
ritted over the sinplex conductor C34, and the 
line conductors C9 is and C942 of the C. A. X. 
to line 94 to the line circuit 932 and therefronn 
by Way of the line 95 and the line Switch S94 
to the dial back repeater 96. The dial back re 
peater 96 repeats the first digit by way of the 
line 9 to the dial back selector switch 9, 
thereby to cause the dial back selector Switch 
9 to operate and seize an idle one of the trunk 
lines extending between the tandem exchange C 
and the exchange D, such, for example, as the 
trunk line 92. More particularly, the dial back 
selector Switch 9 seizes the line 922 extending 
to the trunk circuit 92, thereby to complete a 
connection betWeen the C. A. X, toll line 940 and 

59 
the SWitch train in the exchange D. The Subse 
quent digits are repeated from the dial back re 
peater 9 6 by way of the line 9 , the dial back 
Selector switch 990, the line 922, the trunk cir 
cuit 92 and the trunk line 923 to the Switch train 
in the eXchange D, thereby to cause the Switch 
train in the eXchange D to seize the Subscriber 
line extending to the called subscriber substa 
tion in the exchange D. 
When the sender control circuit, 6 has oper 

ated to transmit all of the digits registered there 
in it operates to cause battery potential to be 
applied to the conductor C382 in the cable 389, 
thereby to complete a circuit for energizing the 
upper Winding of the cut-through relay R380, 
this circuit extending from battery potential on 
the conductor C f382 in the cabie 380 by way of 
the contacts 342, the conductor C.233 in the 
cable 20, the contacts 744 and 78, the wiper 

, the control conductor C34 of the trunk 
line 3, the contacts 345 and 388 and the upper 
Winding Of R380 to ground. When energized over 
the above-traced circuit the cut-through relay 
R38 operates to complete, at the contacts 382, 
the previously traced holding circuit for energiz 
ing the lower Winding thereof and to prepare, at 
the contacts 383 and 385, an operative connec 
tion between the repeater 335 and the trunk 
circuit at the first operator position. Further, 
the cut-through relay R38) interrupts, at the 
contacts 384 and 386, a further point in the pre 
viously traced circuit for energizing the windings 
of the impulse relay R375, thereby to cause the 
latter relay to restore and interrupt, at the con 
tacts 37, the previously mentioned circuit for 
energizing the winding of the hold relay R390, 
Whereupon the latter relay restores. Upon re 
storing, the hold relay R399 completes, at the 
contacts 392, the previously traced circuit for 
energizing the winding of the Supervisory relay 
R3 by Way of the simplex conductor C346. 
After the sender control circuit 46 operates to 

transmit the entire series of digits it operates 
to cause ground potential to be applied to the 
conductor CA38; in the cable 380 and is then 
released as previously explained. The applica 
tion of ground potential to the conductor C38 
in the cable 380 completes an obvious circuit for 
energizing the winding of the cut-in relay R. 330, 
thereby to cause the latter relay to operate and 
complete, at the contacts 33, a holding circuit 
for energizing the winding thereof, this circuit 
extending from ground by Way of the contacts 
45 of the dial key K4, CAT4, the contacts f33 
and the winding of R330 to battery. Also, upon 
operating, the cut-in relay R.Í338 interrupts, at 
the contacts 334, the previously traced path for 
applying ground potential to the start conductor 
C386 in the cable 1380, interrupts, at the con 
tacts 332, the circuit for energizing the upper 
winding of the call relay R34 in series with the 
lower winding of the call pilot relay R. 32), and 
interrupts, at the contacts 333, the previously 
traced holding circuit for energizing the lower 
winding of the call relay R. 340. Accordingly, 
the call pilot relay R.320 and the call relay 
R 350 restore. Upon restoring, the call relay 
R34 interrupts, at the contacts 34, the pre 
viously traced holding circuit for energizing the 
upper winding of the control relay R 35). When 
the sender contro circuit 46 is released the pre 
viously mentioned circuit for energizing the lower 
winding of the control relay R35 and the pre 
viously traced holding circuit for energizing the 
winding of the control relay R360 are inter 
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rupted, thereby to cause these relays to restore. 
Upon restoring, the control relay R 360 inter 
rupts, at the contacts 36 f, the previously traced 
resistance circuit for energizing the winding of 
the dial out relay R330 in Series with the Wind 
ing of the Switching relay R340, thereby to cause 
the switching relay R340 to restore, the dial out 
relay R330 being restored at this time. 

Also, upon restoring, the call relay R340 in 
terrupts, at the contacts 344, the previously 
traced circuit for energizing the winding of the 
rear split relay R2220, thereby to cause the lat 
ter relay to restore. Further, the call relay 
R 340 completes, at the contacts 343, the pre 
viously mentioned path for applying ground po 
tential to the conductor C 383 in the cable 389, 
thereby to mark the cable 38 as busy to the 
rotary switch S467 of the sender control circuit 
46. Upon restoring, the rear split relay Rf 220 
recompletes, at the contacts 22 and 223, the 
previously traced connection between the line 
conductors C 283 and C 284 in the cable 20 
and the trunk circuit at the first operator posi 
tion & C ), thereby to complete the previously 
traced operative connection between the trunk 
circuit at the first operator position and the 
repeater 335. 
The operator at the first operator position 400 

then returns the dial key K4 to its normal pOSi 
tion, thereby to interrupt, at the contacts A49 
thereof, a further point in the previously traced 
path for applying ground potential to the start 
conductor C 386 in the cable 380 and to inter 
rupt, at the contacts 454, the previously traced 
holding circuit for energizing the winding of the 
cut-in relay Ril 33), thereby to cause the latter 
relay to restore shortly thereafter, this relay 
being of the slow-to-release type. Also, When 
the dial key K4 is restored to its normal position 
it interrupts, at the contacts 1453, the previously 
traced path for applying ground potential by 
way of the conductor C 288 in the cable 270 
to the conductor C92 in the cable 86 and in 
terrupts, at the contacts f 457 thereof, the pre 
viously traced path for short-circuiting the wind 
ing of the dial rear relay R300. 
As previously noted, when the hold relay R390 

restores it completes, at the contacts 392, the 
previously traced circuit for energizing the wind 
ing of the Supervisory relay R3 0, thereby to 
cause the latter relay to operate and complete, 
at the contacts 3, a path for applying ground 
potential to the control conductor C3f4 of the 
trunk line 30, this path extending from ground 
by way of the contacts 37 , 363 and 346 to the 
control conductor C3 4 of the trunk line 30. 
This application of ground potential to the con 
trol conductor C3 4 of the trunk line 3 conin 
pletes the previously traced circuit for energiz 
ing the winding of the Supervisory relay R230, 
thereby to cause the latter relay to operate. 
Upon operating, the supervisory relay R. 23) 
completes, at the contacts 23f, the previously 
traced circuit for illuminating the supervisory 
lamp L. 6. The illumination of the Supervisory 
lamp L67 indicates to the operator at the first 
operator position f 480 that the sender control 
circuit 46 has operated to transmit all of the 
digits registered in the digit register and control 
circuit 462 and that the Switch train in the ex 
change D has operated to Seize the Subscriber line 
extending to the called Subscriber Substation 
therein. At this time, in the event the called sub 
Scriber line in the eXchange D is busy, busy tone 
current is returned over the previously traced 
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connection between the repeater 335 and the 
Switch train in the exchange D and repeated by 
the repeater 335 to the trunk circuit at the first 
Operator position 400. The operator at the first 
operator position 409 then advises the subscriber 
at the calling subscriber substation T3 that the 
called subscriber substation in the exchange D 
is busy at this time and that the connection may 
not immediately be had. 
On the other hand, in the event the called 

Subscriber substation in the exchange D is idle 
at this time, the Switch train in the exchange D 
Operates to cause ringing current to be projected 
thereover to the called subscriber substation. 
When the call is answered at the called sub 
scriber substation in the exchange D the dial 
back repeater 96 is controlled over the previous 
ly traced circuit between the switch train in the 
eXchange D and the dial back repeater 96 in 
Order to cause the line circuit 932 to operate, 
thereby to increase the resistance of the pre 
Viously traced circuit including the simplex con 
ductor C346 for energizing the Winding of the 
Supervisory relay R379. The supervisory relay 
R379 then restores to interrupt, at the contacts 
3, the previously traced circuit for energiz 
ing the winding of the supervisory relay R. 230, 
thereby to cause the latter relay to restore and 
interrupt, at the contacts 23f, the previously 
traced circuit for illuminating the supervisory 
lamp L67. When the supervisory lamp L767 
is extinguished it indicates to the operator at 
the first operator position í 400 that the call has 
been answered at the called subscriber substa 
tion in the exchange D. 
At this time a connection is established be 

tWeen the calling Subscriber Substation T3 in 
the tandem exchange C and the called subscriber 
SubStation in the eXchange D, this connection 
extending from the calling subscriber substation 
T3 by Way of the subscriber line 90, the line 
SWitch S93, the line 902, the local first selector 
Switch. 9 4, the line 933, the dial back repeater 
96, the line 9, the dial back selector switch 
910, the line 922, the trunk circuit 92, the trunk 
line 926 extending between the tandem exchange 
C and the eXchange D, and the switch train in 
the exchange D to the Subscriber line extend 
ing to the called subscriber substation in the 
eXchange id. Also, an operative connection is 
completed between the dial back repeater 9.9 
aid the trunk circuit at the first operator posi 
tion 48, this connection extending from the 
dial back repeater 96 by Way of the line switch 
S94, the line 9 is, the line circuit 932, the C. A. X. 
toll line 94, the repeater 335, the reverting dial 
toll circuit 3G, the trunk line 30 in the finder 
switch 86 to the trunk circuit at the first op 
erator position. Accordingly, a three-way com 
munication connection between the first oper 
ator pO:Eition få, the calling Subscriber Sub 
Station i3 in the tandern eXchange C and the 
called subscriber Substation in the exchange D 
is completed at this time. 

It is noted that the subscriber at the calling 
Subscriber substation T3 in the tandem exchange 
C and the Subscriber at the called subscriber sub 
station in the exchange D both have switchhook 
Supervision and may signal the operator at the 
first operator position 400 by repeatedly op 
erating the Switchhook of the telephone instru 
ments at their respective substations, thereby to 
cau Se the dial back repeater 9 i 6 to control the 
Operation of the line circuit 932, whereupon the 
Supervisory relay R3T is repeatedly operated in 
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62 
by the Cperator at the first operator position in 
the manner previously explained. Finally, the 
release of the established connection between the 
Calling Subscriber Substation in the exchange D 
and the called Subscriber substation T3 in the 
tandem exchange C is under the control of the 
Subscriber at the calling subscriber substation in 
the exchange D and is effected in the manner 
previously explained. 
Eactension of a delayed call from the SUitchboard 
After a call is answered at one of the operator 

positions at the switchboard the operator thereat 
extends the call to the desired destination in the 
manner previously explained. In the event the 
Subscriber Substation at the destination is busy 
or all of the trunk lines extending to an inter 
mediate Switching point in the outgoing switch 
train are busy the calling party is so advised and 
Subsequently the operator again endeavors to 
extend the connection to the destination as pre 
Viously explained. However, in the event the 
called Subscriber Substation remains busy or all 
of the trunk lines extending to an intermediate 
SWitching point in the outgoing switch train re 
main busy the calling party is advised that the 
call may not immediately be extended and that 
When the connection has been extended to the 
desired destination he will be recalled. The op 
erator at the first operator position then pre 
pares a ticket for the call indicating the calling 
and called substations and passes this ticket to 
a point-to-point operator position. The opera 
tor at the point-to-point operator position then 
endeavors to establish a connection from her po 
Sition to the called subscriber substation and 
after this connection is established she establishes 
a connection from her position to the calling sub 
Scriber SubStation. This type of call is termed 
a delayed, point-to-point or tail-to-tail call and 
Will hereinafter be referred to as a delayed call. 
ASsuming that the operator at the first op 

erator position 48 wishes to make a delayed call 
from her position she first operates the delay call 
key K2 away from its normal position, thereby 
to interrupt, at the contacts 437 thereof, a point 
in the previously traced circuit for energizing the 
Winding of the distributor start relay R3 0 in 
Order positively to prevent operation of the lat 
ter relay at this time. The restored distributor 
start relay R 330 retains completed, at the con 
tacts 32, the previously traced path for ap 
plying ground potential to the guard conductor 
C:30 in the trunk line 365 extending between 
the first operator position 48 and the position 
distributor £85, thereby positively to prevent op 
eration of the position distributor 5 to route 
an incoming call to the first operator position 
$40 to be answered at this time. The talk key 
of the finder switch of an idle one of the finder 
Selector links associated with the first operator 
position is then operated away from its normal 
position. Assuming that the talk key Kg8) of 
the finder Switch 780 is operated away from its 
norinal position the finder switch O is condi 
tioned to be operated. 
The operator at the first operator position 4 as 

then operates the dial key K4 to its dial rear 
position, thereby to complete, at the contacts 
:455 thereof, an obvious path for applying ground 
potential to the marking conductor CS 29 in the 
cable 2 . This application of ground potential 
to the marking conductor C 29 in the cable (270 
markS the first level in the vertical control con 
tact bank 9 of the mechanism 0 of the finder 
SWitch. 780 corresponding to the first level of con 
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tact sets in the main contact bank of the mecha 
nism. TG, wherein the group of trunk lines ex 
tending to the group of delayed toll Selector 
SWitches is terminated. Also, at the contacts 
$449 of the dial rear key K4, there is completed 
an obvious path for applying ground potential 
to the conductor C42, thereby to complete a 
path extending joy way of the contacts 26 and 
A 25 to the start conductor C28 in the cable 
20. This application of ground potential to 

the start conductor C28 in the cable f 20 com 
pletes the previously traced circuit for energizing 
the Winding of the start relay R749 in the finder 
switch 760, thereby to initiate operation of the 
finder switch 75). More particularly, the vertical 
magnet M33 drives the wiper set of the mecha 
nism of one step in the vertical direction, 
Whereupon the vertical control wiper 78 engages 
the first contact in the associated vertical control 
contact bank 39 having ground potential there 
on and the previously traced circuit for energiz 
ing the lower winding of the transfer relay R20 
is completed. The transfer relay R720 then 
operates in order to complete, at the contacts 
23, the previously traced circuit for energizing 

the rotary magnet M.34. The rotary magnet 
M734 then drives the Wiper Set of the mechanism 

in the rotary direction until it engages a 
contact set in the main contact, bank of the 
mechanism terminating a trunk line extending 
to an idle delayed toll Selector SWitch. ASSun 
iing that the delayed to I Selector Switch 446 is the 
first idle delayed toll selector switch in this group 
the finder switch 780 continues to operate until 
the trunk line 45 extending thereto is engaged 
by the wiper set of the mechanism 70 l. The 
finder Switch 06 then operates to seize the trunk 
line 45, thereby to render the delayed toll selec 
tor Switch 4&5 operative in response to a digit 
transmitted thereto in the manner previously 
eXplained. Also, upon operating, the transfer 
relay R728 in the finder switch 700 completes, 
at the contacts 72 f, the previously traced circuit 
for energizing the winding of the answer pilot 
relay R 252, thereby to cause the latter relay to 
operate as previously explained. 

Also, when the dial key K4 is operated to its 
dial rear position the contacts 45 thereof are 
actuated into engagement, thereby to complete 
the previously traced circuit for energizing the 
upper winding of the call relay R 340 in Series 
with the lower winding of the call pilot relay 
R 329, Whereupon the latter relays operate. 
Also, the contacts 453 of the dial key K4 are 
actuated into engagement, thereby to complete 
the previously traced path for applying ground 
potential to the conductor CT92 in the cable 786 
in order to mark the cable 786 as busy in the 
previously described manner. Finally, at the 
contacts 457 of the dial key K4, the previously 
traced path for short-circuiting the winding of 
the dial rear relay R 300 is completed at this 
time. Upon operating, the call pilot relay R320 
interrupts, at the contacts 32, a further point 
in the previously traced circuit for energizing the 
winding of the distributor start relay R30 and 
interrupts, at the contacts 322, a point in the 
previously traced original path for applying 
ground potential to the start conductor C386 
in the trunk line 338. Upon operating, the call 
relay R. 330 interrupts, at the contacts 343, the 
previously mentioned path for applying ground 
potential to the conductor C 383 in the cable 
i388, thereby to mark the cable 380 to be 
Selected by the rotary switch S467 of the sender 
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2,230,053 
control circuit 46. Also, the call relay R340 
completes, at the contacts 344, the previously 
traced circuit for energizing the winding of the 
rear split relay R229, thereby to cause the latter 
relay to operate and complete, at the contacts 
222 and 224, the previously traced connection 
betWen the line conductors CEO 94' and CO95' in 
the cable 380 and the line conductors Cf283 
and C 284 in the cable 270. Further, the call 
relay R.f340 completes, at the contacts 346, the 
previously traced alternative circuit for energiz 
ing the winding of the talk relay RÍ 130 in series 
With the upper Winding of the connect relay 
R750, prepares, at the contacts 347, the previ. 
Ously traced holding circuit for energizing the 
lower winding thereof, and completes, at the con 
tacts 348, the previoulsy traced alternative path 
for applying ground potential to the start con 
ductor C 386 in the cable 380. This application 
of ground potential to the start conductor C386 
in the cable 380 initiates operation of the sender 
control circuit 46. The rotary Switch 466 of the 
Sender control circuit 46 then selects an idle 
One of the digit register and control circuits, such, 
for example, as the digit register and control cir 
cuit 462, and the rotary switch S467 of the Sender 
control circuit 46 selects the cable 380. 
When the Sender controI circuit 6. Select:S the 

cable 380 ground potential is applied to the 
conductor C 384 in the cable f380, thereby to 
cornplete the previously mentioned circuit for 
energizing the lower Winding of the control re 
lay R35. The control relay R. 350 then 
operates to complete, at the contacts f35, the 
previously traced holding circuit for energizing 
the upper Winding thereof. When the answer 
pilot relay R 250 operates it completes, at the 
contacts 252, the previously traced alternative 
path for applying ground potential to the start 
conductor Cl28 in the cable 270, thereby to 
complete a holding circuit for energizing the 
winding of the start relay R40. Further, the 
anSWer pilot relay R. 250 completes, at the con 
tacts 254, the previously traced holding circuit 
for energizing the lower winding of the call 
relay R340. 
At this time a loop circuit is completed be 

tween the Sender control circuit 46 and the de 
layed toll selector Switch 446, this circuit extend 
ing from the line conductor C94' in the cable 
38s by way of the contacts 222, the line con 

ductor C.283 in the cable 270, the contacts 55 
and T 2, and the wiper 03 to one of the line 
conductors of the trunk line 445, and from the 
line conductor CA 95 in the cable 38 by way 
of the contacts 224, the line conductor C.284 in 
the cable 27, the contacts i 5? and TI f f and the 
wiper TC 2 to the other line conductor of the trunk 
line 445, the line conductors CO 94' and Ci 095 
in the cable 339 being connected together by way 
of a loop circuit in the Sender control circuit 46, 
and the line conductors of the trunk line 445 
being connected to impulse responsive apparatus 
in the delayed toll Selector switch. 446. 
The operator at the first operator position then 

operates the sending key set 63, thereby to 
register in the digit register and control circuit 
62 the Switch train route to the called Sub 

Scriber Substation, Whereupon the digit register 
and control circuit 62 immediately operates to 
cause the sender control circuit 46 to operate 
and transmit the inpulses comprising the digits 
registered over the previously traced loop circuit 
to the delayed toll Selector Switch 446. The de 
layed toll selector SWitch 446 operates in response 

63 
to the first digit transmitted thereto in a manner 
similar to the Operation of the toll selector switch 
89, thereby to cause the connection to be ex 
tended to the called subscriber substation. 

In the event the operator at the first operator 
position C makes an error in actuating the 
Sending key Set 463 she operates the error key K3 
a Way froin its normal position, thereby to con 
plete, at the contacts 436 thereof, the previously 
mentioned circuit for energizing the winding of 
the error relay R2S, thereby to cause the latter 
relay to Operate. Upon Operating, the error relay 
R. 26 completes, at the contacts 262, a path for 
applying ground potential to the reliea.Se con 
ductor Ci 239 in the cable 20, this path ex 
tending from ground by Way of the contacts 
E3:35, C 337 and the contacts 262 to the release 
conductor CE 89. This application of ground po 
tertial to the relea,Se conductor C 289 in the 
cable 2 causes the finder SWitch 89 to re 
Store to its normal position in the previously de 
Scribed maninaer. Also, this application of ground 
potentiai to the release conductor C 289 in the 
cable 23 competes an obvious path for short 
circuiting the winding of the answer pilot relay 
R25, therely to cause the latter relay to re 
Store. Upon restoring, the answer pilot relay 
R250 interrupts, at the contacts 254, the pre 
viously traced holding circuit for energizing the 
lower winding of the call relay R. 340. 
When all of the digits registered in the digit 

register and control circuit S2 have been trans 
mitted, the digit register and control circuit 462 
Operates in Order to cause ground potential to be 
applied to the conductor C 38 in the cable á 380, 3 
thereby to cause the cut-in relay R. 33 to operate 
a.S previously explained. Upon Operating, the 
cut-in relay R. 33 completes, at the contacts 
E33, the previously traced holding circuit for 
energiziI 2g ihe Winding thereof and IntePripts, at 
the contacts 332, the previously traced circuit, 
for extergizing the Upper Winding of the Call relay 
R 343 in series with the lower Winding of the call 
pilot, relay R, 32, thereby to cause the latter 
relays to restore. Further, the cut-in relay R. 33) 
interruptS, at the contacts 33, the previously 
traced path for applying ground potential to the 
start conductor Cl386 in the cable 388, Upon 
restoring, the call relay R. 360 interrupts, at the 
contacts 34, the previously traced holding cir 
cuit for energizing the upper Winding of the con 
trol relay R. 35 and the previously mentioned 
circuit for energizing the winding of the rear 
Split relay R22, thereby to cause the latter re 
iays to restore. Upon restoring, the rear Spit, re 
iay Ri22 recorapletes, at the contacts 22 and 
223, the previously traced connections between 

the line conductors C 283 and C284 in the cable 
27 and tine trunk circuit at the first operator 

position 409. The operator at the first operator 
position is then restores the dial key K4 to 
itS normal position, thereby to interrupt, at the 
contacts 43 thereof, the previously traced hold 
ing circuit, fcr e?tel'giiZing the Winding of the cult 
in relay R. 33 in order to cause the latter relay 
to restore. The operator at the first, operator 
position then operates the error key K3 back to 
its normal position, thereby to interrupt, the pre 
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Of the error relay R. 26), thereby to cause the 
latter relay to restore shortly thereafter, the error 
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then operates the dial key Kli back to its dial rear 
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2,230,053, 
changes without assistance. For example, the 
Subscriber at the subscriber substation T3 in the 
tandem exchange C may complete a call to an 
other Subscriber substation in the tandem ex 
change C unassisted. In order to initiate a call 
of this type the subscriber at the calling Sub 
scriber substation T3 removes the receiver of the 
telephone instrument thereat from its switch 
hook, thereby to cause the line switch S90 to 
Select an idle local first selector Switch, such, for 
example, as the local first selector switch. 94. 
More particularly, the line switch S90 seizes 
the line 92 extending to the local first Selector 
Switch. 94, thereby to render the local first Se 
lector Switch 94 operative in response to a digit 
dialed thereinto. The Subscriber at the calling 
subscriber substation T3 then operates the dial 
ing mechanism thereat, thereby to cause the lo 
cal first selector Switch. 94 to operate and seize 
a line extending to an idle local and to connec 
tor switch, such, for example, as the local and 
toll connector Switch 930, More particularly, the 
local first Selector. Switch 94 seizes the line. 93 
extending to the local and toll connector switch 
93, thereby to render the local and toll connector 
Switch 93 operative in response to two digits 
dialed thereinto. The Subscriber at the calling 
Subscriber Substation T3 then actuates the dial 
ing mechanism thereat, thereby to cause the lo 
cal and toll connector Switch 930 to Seize the 
Subscribe line extending to the called Subscriber 
Substation. The subsequent operation of the lo 
cal and toll connector Switch 930 depends upon 
the idle or busy condition of the called subscriber 
substation in the usual manner. Furthermore, 
the release of this connection is under the con 
trol Of te SU OSCriberS at the SbScriber SUlbSta 
tions in the uSual manner. 

Also, the Subscribers at the subscriber Substa 
tions in the exchange D may complete calls to 
other subscriber substations in the exchange D 
Without assistance in a manner similar to that 
previously explained in connection with the 
completion of calls between Subscriber Substa 
tions in the tanden exchange C. 
As previously noted, the distant exchange B 

may be of any desired type, in Which event local 
calls between the Subscriber substations therein 
may be completed in any Well known manner. 

Conclusions 

From the foregoing it is apparent that a tele 
phone system is provided which comprises an 
automatic Switchboard including a number of 
operator positions and improved switching ap 
paratus controllable from the operator positions 
for performing the various toll and trunk serv 
ices in an efficient manner, thereby to insure that 
toll and trunk calls may be easily set up and Su 
pervised at the operator positions at the Switch 
board. 
While there has been described what is at preS 

ent considered to be the preferred embodiment of 
the invention, it will be understood that various 
ring difications may be made therein, and it is in 
tended to cover in the appended claims all Such 
modifications as fall within the true spirit and 
scope of the invention. 
What iS claimed is: 
1. Ilin a, telephone system, a, trunk including 

first, and second branches normally connected 
together, each branch of said trunk including two 
line conductors, a trunk circuit associated with 
both branches of said trunk and including a ring 
relay and an identity relay, a first operating cir 

cuit for said ring relay including one of the linie 
conductors of the Second branch of Said trunk, a 
second operating circuit for said identity relay 
including the other line conductor of the Second 
branch of Said trunk, a Source of ringing Woltage, 
said ring relay being operative to disconnect the 
first and Second branches of Said trunk and to 
connect Said source of ringing Voltage to the line 
conductors of the first branch of said trunk, an 
identity signal individual to Said trunk, Said 
identity relay being operative to cause operation 
of said identity signal, an operator position, au 
tomatic SWitching apparatuS aSSociated With said 
operator position and having access to the sec 
Ond branch of Said trunk, means for causing said 
SWitching apparatus to seize the Second branch of 
Said trunk, thereby to copiete a connection be 
tween said operator position and said trunk, and 
a device at Said operator position selectively op 
erative to complete by Way of Said SWitching ap 
paratus said first operating circuit or said sec 
ond operating circuit. 

2. In a telephone System, a trunk including 
first and second branches normally connected to 
gether, each branch of Said trunk including two 
line conductors, a trunk circuit associated. With 
both branches of said trunk and including an 
order relay and an identity relay, a first operat 
ing circuit for Said Order relay including one of 
the line conductors of the Second oranch of Said 
trunk, a second Operating circuit for Said identi 
ty relay including the other line conductor of 
the second branch of said trunk, a source of out 
of-order voltage, said order relay being opera 
tive to connect said source of out-of-order volt 
age to both branches of said trunk, an identity 
signal individual to Said trunk, Said identity re 
lay being operative to cause operation of said 
identity signal and to complete said first oper 
ating circuit in the event it is prepared, an op 
erator position, automatic SWitching apparatus 
associated With Said OPerator position and hav 
ing access to the Second branch of Said trunk, 
means for causing Said. SWitching apparatus to 
seize the second branch of said trunk, thereby to. 
complete a connection between said operator po 
sition and said trunk, and a device at Said oper 
ator position selectively operative to prepare by 
way of said Switching apparatus said first Oper 
ating circuit and to complete by way of said 
Switching apparatus Said Second Operating cir 
cuit or to complete by Way of said SWitching ap 
paratus said second operating circuit. 

3. In a telephone System, a trunk including 
first and second branches normally connected 
together, each branch of Said trunk including 
two line conductors, a trunk circuit aSSociated 
With both branches of said trunk and including 
a ring relay and an order relay and a control re 
lay, a first operating circuit for Said ring relay 
including one of the line conductors of the sec 
ond branch of said trunk, a Second operating 
circuit for said order relay including the one line 
conductor of the second branch of Said trunk, 
a third operating circuit for said control relay 
including the other line conductor of the Second 
branch of said trunk, a Source of ringing Voltage, 
said ring relay being operative to disconnect the 
first and second branches of said trunks and to 
connect said source of ringing Voltage to the line 
conductors of the first branch of Said trunk, a 
source of out-of-order voltage, said Order relay 
being operative to connect said source of out-of 
order voltage to both branches of Said trunk, 
said control relay being operative to interrupt 
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said first operating circuit and to complete said 
second operating circuit in the event it is pre 
pared, an operator position, automatic Switch 
ing apparatus associated with said operator po 
sition and having access to the second branch of 
Said trunk, means for causing said SWitching ap 
paratus to seize the second branch of said trunk, 
thereby to complete a connection between said 
Operator position and Said trunk, and a device 
at said operator position selectively operative to 
complete by Way of said Switching apparatus said 
first operating circuit or to prepare by Way of 
Said Switching apparatus said second operating 
circuit and to complete by Way of said Switching 
apparatus said third operating circuit. 

4. In a telephone system, a trunk including 
first and second branches normally connected to 
gether, each branch of said trunk including two 
line conductors, a trunk circuit associated with 
both branches of said trunk and including a ring 
relay and an order relay and an identity relay, a 
first operating circuit for said ring relay including 
one of the line conductors of the Second branch 
of said trunk, a second operating circuit for said 
order relay including the one line conductor of 
the second branch of said trunk, a third operating 
circuit for said identity relay including the other 
line conductor of the Second branch of Said trunk, 
a Source of ringing Voltage, said ring relay being 
operative to disconnect the first and second 
branches of Said trunk and to connect said source 
of ringing voltage to the line conductors of the 
first branch of said trunk, a Source of out-of 
order voltage, said order relay being operative to 
connect said source of out-of-order voltage to 
both branches of said trunk, an identity signal 
individual to said trunk, said identity relay being 
operative to cause operation of said identity sig 
nal and to interrupt said first operating circuit 
and to complete said second operating circuit in 
the event it is prepared, an operator position, 
automatic switching apparatus associated with 
said operator position and having access to the 
Second branch of said trunk, means for causing 
said switching apparatus to seize the second 
branch of said trunk, thereby to complete a con 
nection between said operator position and Said 
trunk, and a device at Said operator position 
Selectively operative to complete by way of said 
switching apparatus said first operating circuit 
or to prepare by way of said Switching apparatus 
said second operating circuit and to complete by 
way of Said Switching apparatus said third oper 
ating circuit or to complete by way of said switch 
ing apparatus said third operating circuit. 

5. In a telephone system, a trunk, first, and 
second stations, an operator position, switching 
apparatus associated with said operator position, 
means under the control of a party at Said first, 
station for extending a connection from said first, 
station by way of said trunk and said switching 
apparatus to said operator position, means under 
the control of an operator at said operator posi 
tion for extending said connection from said oper 
ator position by Way of Said Switching apparatus 
to said second station, a device at said operator 
position operative to a first position to exclude 
Said operator position from said connection and 
operative to a second position to include said 
operator position in said connection, a signal at 
Said operator position, a trunk circuit associated 
with Said trunk and including a signal relay, an 
Operating circuit for said signal relay, a series 
holding circuit for said signal relay and operating 
circuit for said signal including said switching 
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apparatus, said signal relay being operative to 
complete Said series circuit When Said device is 
operated to its first position, said series circuit 
being interrupted when said device is operated to 
its second position, and means under the control 
of a party at said first station for completing said 
operating circuit. 

6. In a telephone system, a trunk, first and Sec 
Ond stations, an operator position, Switching ap 
paratus associated with said operator position, 
In eans under the control of a party at Said first 
station for extending a connection from said first 
Station by Way of Said SWitching apparatus to 
said operator position, means under the control 
of an operator at said operator position for ex 
tending said connection from said operator posi 
tion by Way of Said Switching apparatus and said 
trunk to said second station, a device at said oper 
ator position operative-to a first position to ex 
clude said operator position from said connection 
and operative to a second position to include said 
operator position in said connection, a signal at 
said operator position, a trunk circuit associated 
With Said trunk and including a signal relay, an 
Operating circuit for said signal relay, a series 
holding circuit for said signal relay and operating 
circuit for said signal including said switching 
apparatus, Said signal relay being operative to 
complete said Series circuit when said device is 
Operated to its first position, Said Series circuit 
being interrupted when said device is operated to 
its Second position, and means under the control 
of a party at said second station for completing 
said operating circuit. 

7. In a telephone System, a station, a plurality 
of trunks, a plurality of trunk circuits individu 
ally aSSociated with said trunks, an operator posi 
tion, an answer Switch associated with said oper 
ator position and having access to said trunks, 
means for extending a connection from said sta 
tion to an idle one of said trunks, means con 
trolled when said connection is extending to said 
one trunk for rendering busy said one trunk and 
for creating a call on said one trunk, means con 
trolled by the presence of a call on said one trunk 
for causing said answer SWitch to seize said one 
trunk, thereby to complete a connection from said 
Station by Way of Said one trunk and said answer 
Switch to said Operator position, a device at Said 
operator position operative to cause signal current 
to be projected Over said answer switch and said 
one trunk seized thereby to the trunk circuit in 
dividually associated with said one trunk, a plu 
rality of identity signals individually correspond 
ing to said trunks and a SSociated with said oper 
ator position, and means included in the trunk 
circuit individually associated with said one trunk 
and responsive to the projection of signal current 
thereto for operating the identity signal individu 
ally corresponding to said one trunk, thereby to 
indicate to the Operator at said operator position 
the particular One of Said trunks which is in 
cluded in the completed connection between said 
Station and said operator position. 

8. In a telephone system, a station, a plurality 
of trunks, a plurality of trunk circuits individually 
asSociated with said trunks, an operator position, 
a call switch associated with said operator posi 
tion and having access to said trunks, operator 
Controlled means at said operator position for 
causing said call switch to seize an idle one of said 
trunks, means controlled when said one trunk is 
Seized by said call switch for rendering busy said 
One trunk, Switching means operative to extend 
a connection from said one trunk to said station, 
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Operator controlled means at said operator posi 
tion for controlling the operation of said switching 
means, thereby to complete a connection from 
Said operator position by Way of Said call Switch 
and Said one trunk and said switching means to 
Said station, a device at Said operator position op 
erative to cause signal current to be projected 
OVer Said call switch and said one trunk seized 
thereby to the trunk circuit individually associ 
ated with said one trunk, a plurality of identity 
signals individually corresponding to said trunks 
and associated with said operator position, and 
means included in the trunk circuit individually 
aSSociated with said one trunk and responsive to 
the projection of signal current thereto for op 
erating the identity signal individually corre 
SpOnding to said. One trunk, thereby to indicate 
to the operator at said operator position the par 
ticular One of said trunks which is included in the 
completed connection between said operator posi 
tion and said station. 

9. In a telephone system, a paystation, a line 
extending to said paystation, a trunk, a trunk cir 
cuit associated with said trunk and including a 
finder switch having access to said line, means at 
said paystation operative to initiate a call on said 
line, means controlled by the presence of a call on 
Said line for causing said finder switch to seize 
said line, means included in said trunk circuit op 
erative to create a call on said trunk, means at 
said payStation governed by the deposit of a coin 
thereat for controlling the operation of said last 
mentioned means, an operator position, apparatus 
at said operator position operative to answer a 
call on said trunk, a device at said operator posi 
tion Selectively Operative to cause the coin de 
posited at said payStation to be collected or re 
funded, means at said pay station for performing 
a release operation, means at said operator posi 
tion for performing a release operation, and 
means included in said trunk circuit and con 
trolled by the performance of said release opera 
tions for causing the release of said finder switch 
when there is no deposited coin at said payStation 
and for causing said finger Switch to remain op 
erated and another call to be created on said 
trunk when there is a deposited coin at said pay 
Station. 

10. In a telephone system, a payStation, a line 
extending to said payStation, a plurality of trunks, 
a plurality of trunk circuits individually associ 
ated with said trunk, each of said trunk circuits 
including a finder switch having access to said 
line, a distributor, means at Said payStation op 
erative to initiate a call on said line, means con 
trolled by the presence of a call on said line for 
causing said distributor to assign the finder switch 
included in one of said trunk circuits and for 
causing the assigned finder SWitch included in 
said one trunk circuit to seize said line, means in 
cluded in said one trunk circuit operative to create 
a call on the 2SSociated trunk, means at said pay 
station governed by the deposit of a coin thereat 
for controlling the operation of said last-men 
tioned means, an operator position, apparatus at 
Said operator position operative to answer a call 
On any one of said trunks, a device at said op 
erator position selectively operative to cause the 
Coin deposited at Said payStation to be collected 
or refunded, means at said paystation for per 
forming a release operation, means at said op 
erator position for performing a release operation, 
and means included in said one trunk circuit and 
controlled by the performance of said release op 
erations for causing the release of the finder 
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switch included in said one trunk circuit when 
there is no deposited coin at said payStation and 
for causing the finder switch included in said one 
trunk circuit to remain operated and another call 
to be created on the associated trunk when there 
is a deposited coin at said paystation. 
1. In a telephone system, a paystation, a line 

extending to said paystation, a trunk, a trunk cir 
cuit associated with said trunk and including a 
finder SWitch having access to said line, means 
at said payStation operative to initiate a call on 
said line, means controlled by the presence of a 
call on said line for causing said finder switch to 
seize said line, means included in said trunk cir 
cuit operative to create a call on said trunk, means 
at said payStation governed by the deposit of a 
coin thereat for controlling the operation of said 
last-mentioned means, an operator position, an 
answer switch associated with said operator po 
Sition, means controlled by the presence of a call 
on said trunk for causing said answer switch to 
Seize said trunk, thereby to complete a connec 
tion from said payStation to said operator posi 
tion, a device at said operator position selectively 
operative to cause the coin deposited at said pay 
station to be collected or refunded, means at Said 
payStation for performing a release operation, 
means at said operator position for performing 
a release operation, means controlled when said 
release operation is performed at said operator : 
position for causing said answer switch to release, 
and means included in said trunk circuit and Con 
trolled jointly by the performance of said re 
lease operation at said paystation and the re 
lease of said answer Switch for causing the re 
lease of said finder switch in the event there is 
no deposited coin at said paystation and for caus 
ing said finder SWitch to remain operated and an 
other call to be created on said trunk in the event 
there is a deposited coin at said paystation. 

12. In a telephone Systern, a payStation, a line 
extending to said paystation, a trunk, a trunk 
circuit associated with said trunk and including 
a finder Switch having access to Said line, neans 
at said paystation operative to initiate a call on 
said line, means controlled by the presence of 
a call on said line for causing said finder switch 
to seize said line, means included in said trunk 
circuit operative to create a call on said trunk, 
means at Said payStation governed by the deposit 
of a coin thereat for controlling the operation 
of Said last-mentioned means, an Operator posi 
tion, a plurality of answer switches associated 
With said operator position, Operator controlled 
means at said operator position operative to pre 
pare any one of Said ansWer SWitches, means con 
trolled by the presence of a call on said trunk 
for causing a prepared one of Said answer 
Switches to seize said trunk, thereby to complete 
a connection from Said paystation by Way of said 
one answer switch to said operator position, a 
device at said operator” position selectively op 
erative to cause the coin deposited at said pay 
station to be collected or refunded, means at said 
payStation for performing a release operation, 
means at said operator position for performing 
a release operation, means controlled When said 
Irelease operation is performed at said Operator 
position for causing said one answer switch to re 
lease, and means included in Said trunk circuit 
and controlled jointly by the performance of said 
release operation at said paystation and the re 
lease of said one answer Switch for causing the 
release of said finder Switch in the event there 
is no deposited coin at said payStation and for 
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causing said finder switch to remain operated 
and another call to be created on said trunk in 
the event there is a deposited coin at Said pay 
Station. 

13. In a telephone System, a paystation, a line 
extending to said payStation, a trunk including 
first and second branches, a trunk circuit includ 
ing a lepeater and a ring relay and a coin relay 
and a control relay, the first branch of said trunk 
being normally connected to said repeater and 
the second branch of said trunk being connected 
to said repeater, a first operating circuit for Said 
ring relay including the second branch of Said 
trunk, a second operating circuit for said coin 
relay including the second branch of said trunk, 
a third operating circuit for said control relay, 
a by-pass circuit, a Source of ringing voltage, said 
ring relay being operative to connect said Source 
of ringing voltage to said by-pass circuit and 
to complete said third operating circuit, Said 
coin relay being operative to connect the Second 
branch of said trunk to said by-pass circuit and 
to complete said third operating circuit, Said 
control relay being operative to disconnect the 
second branch of said trunk from Said repeater 
and to connect the second branch of said trunk 
to said by-pass circuit, an operator position, 
means for extending a connection from Said pay 
station by way of said line to the first branch of 
said trunk and from the second branch of Said 
trunk to said operator position, first and Second 
Sources of coin control voltage, and Operator 
controlled means at Said operator position for 
selectively completing said first and said second 
operating circuits and for selectively connecting 
said first and said second sources of coin control 
voltage to the Second branch of Said trunk. 

14. In a telephone system, a trunk including 
first and second branches, a trunk circuit aSSO 
ciated with both branches of Said trunk, an 
operator position, an impulse transmitter, Opera 
tor controlled means at Said operator position 
operative to cause a predetermined potential to 
be connected to the first branch of said trunk 
and then to cause said transmitter to be con 
nected to the second branch of said trunk, means 
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controlled when said transmitter is connected to 
the second branch of said trunk for causing Said 
predetermined potential to be disconnected from 
the first branch of said trunk, an impulse re 
sponsive device, means controlled When said pre 
determined potential is connected to and then 
disconnected from the first branch of Said trunk 
for connecting said device to the first branch 
of said trunk, means for causing said transmitter 
to transmit impulses over the second branch of 
said trunk to said trunk circuit, and means in 
cluded in said trunk circuit for repeating Over 
the first branch of Said trunk impulses received 
over the Second branch of Said trunk. 

15. In a telephone system, a trunk including 
first and Second branches, a trunk circuit includ 
ing an impulse relay and a repeater, both branch 
es of said trunk being normally connected to Said 
repeater, first control means operative to discon 
nect the second branch of said trunk from Said 
repeater and to connect the Second branch of 
said trunk to Said impulse relay, Second control 
means Operative to connect a predetermined po 
tential to the first branch of said trunk, an op 
erator position, an impulse transmitter, Operator 
controlled means at said operator position opera 
tive to cause Operation of Said first and Second 
control neans and then to cause said transmitter 
to be connected to the Second branch of Said 
trunk, means controlled When said transmitter is 
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connected to the second branch of said trunk 
for causing said second control means to restore, 
an impuise responsive device, neans controlled 
When said predetermined potential is connected 
to and then disconnected from the first branch 
of said trunk for connecting said device to the 
first branch of said trunk, means for causing 
said transmitter to transmit impulses over the 
Second branch of Said trunk to Said impulse re 
lay, means controlled by the operation of said 
impulse relay for repeating impulses over the 
first branch of Said trunk, and means controlled 
When said transmitter has transimitted all of 
the impulses to be transmitted for causing said 
first control means to restore. 

16. In a telephone system, a trunk including 
first and second branches, a trunk circuit includ 
ing an impulse relay and a repeater, both 
branches of Said trunk being normally connected 
to Said repeater, first and Second control relays, 
a first Operating circuit for said first and second 
control relays, a second operating circuit for said 
first control relay, said first control relay being 
Operative to disconnect the second branch of 
Said trunk from Said repeater and to connect the 
Second branch of said trunk to said impulse re 
lay, Said Second control relay being operative to 
connect a predetermined potential to the first 
branch of Said trunk, an operator position, an im 
pulse transmitter, operator controlled means at 
said operator position operative to cause said first 
Operating circuit to be completed and then to 
CauSe Said transmitter to be connected to the sec 
Ond branch of said trunk, means controlled when 
said transmitter is connected to the second 
branch of said trunk for causing said first operat 
ing circuit to be interrupted and said second op 
erating circuit to be completed, an impulse re 
Sponsive device, means controlled when said 
predetermined potential is connected to and then 
disconnected from the first branch of said trunk 
for connecting said device to the first branch of 
Said trunk, means for causing said transmitter 
to transmit impulses over the second branch of 
Said trunk to said impulse relay, means controlled 
by the operation of said impulse relay for re 
peating impulses over the first branch of said 
trunk, and means controlled when said transmit 
ter has transmitted all of the impulses to be 
transmitted for causing said second operating 
circuit to be interrupted. 

17. In a telephone system, a trunk including 
first and second branches, a trunk circuit asso 
ciated with both branches of said trunk, auto 
matic Switching means having access to the first 
branch of said trunk, means for causing said 
SWitching means to seize the first branch of said 
trunk, automatic SWitching apparatus having ac 
cess to the second branch of said trunk, means 
included in Said trunk circuit and controlled 
When the first branch of said trunk is seized by 
Said switching means for causing said switching 
apparatuS to Seize the Second branch of said 
trunk, an Operator position, an impulse trans 
mitter, operator controlled means at said opera 
tor position operative to cause a predetermined 
potential to be connected to the first branch of 
Said trunk and then to cause said transmitter to 
be connected to said switching apparatus, means 
controlled When said transmitter is connected to 
said SWitching apparatus for causing said prede 
termined potential to be disconnected from the 
first branch of said trunk, a switching device, 
means Controlled When said predetermined po 
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tential is connected to and then disconnected 
from the first branch of said trunk for connect 
ing said Switching device to the first branch of 
said trunk, means for causing said transmitter to 
transmit impulses over said switching apparatus 
and the Second branch of said trunk to said trunk 
circuit, and means included in said trunk cir 
cuit for repeating over the first branch of said 
trunk impulses received over the Second branch 
of said trunk. 

18. In a telephone System, a trunk including 
first and second branches, a trunk circuit includ 
ing an impulse relay normally connected to the 
second branch of said trunk and a Switching re 
lay and a repeater connected to the first branch 
of said trunk, said SWitching relay being Opera 
tive to disconnect said impulse relay from the 
second branch of said trunk and to connect the 
second branch of said trunk to said repeater, the 
first branch of Said trunk including tWO line 
conductors Connected by Way of Said repeater to 
a simplex conductor, said impulse relay being Op 
erative to transmit impulses by Way of said Sin 
plex conductor and said repeater over the line 
conductors of the first branch of said trunk, an 
impulse responsive device connected to the line 
conductors of the first branch of said trunk, an 
operator position, an impulse transmitter, means 
operative to connect said operator position and 
said transmitter to the second branch of Said 
trunk, operator controlled means at said operator 
position for controlling the operation of Said last 
mentioned means, means for causing said trans 
mitter to transmit impulses over the second 
branch of said trunk to said impulse relay, and 
means controlled When said transmitter haS 
transmitted all of the impulses to be transmitted 
for causing operation of said Switching relay. 

19. In a telephone system, a trunk including 
first, and second branches, a trunk circuit includ 
ing an impulse relay normally connected to the 
second branch of said trunk and a Switching re 
lay and a repeater connected to the first branch 
of said trunk, said switching relay being opera 
tive to disconnect said impulse relay from the 
second branch of said trunk and to connect the 
second branch of said trunk to said repeater, the 
first branch of said trunk including two line con 
ductors connected by Way of said repeater to a 
simplex conductor, said impulse relay being Oper 
tive to transmit impulses by Way of Said Simplex 
conductor and Said repeater over the line con 
ductors of the first branch of said trunk, an im 
pulse responsive device connected to the line 
conductors of the first branch of said trunk, an 
operator position, an impulse transmitter, auto 
matic switching apparatus having access to the 
second branch of said trunk, operator controlled 
means at said operator position operative to cause 
said switching apparatus to seize the Second 
branch of said trunk, means for connecting Said 
transmitter to said switching apparatus, means 
for causing said transmitter to transmit impulses 
over said switching apparatus and the Second 
branch of said trunk to said impulse relay, and 
means controlled when said transmitter has 
transmitted all of the impulses to be transmitted 
for causing operation of Said Switching relay. 

20. In a signaling system, a plurality of groups 
of lines, switching mechanism having access to 
the lines in Said groups, means for causing Said 
Switching mechanism to Seize a Calling line in 
a marked one of Said groups, a call distributor, 
said call distributor being operative in a first 
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manner to mark each one of said groups includ 
ing a calling line, whereby a plurality of said 
groups may be marked at a given time, and being 
operative in a Second manner to mark group by 
group in a predetermined Order each. One of Said 
groups including a calling line, whereby only 
One of Said groups may be marked at a given 
time, and means for Selectively controlling the 
manner of operation of said call dilstributor. 

21. In a signaling System, a plurality of groups 
of lines, SWitching mechanism having access to 
the lines in said groups, means for causing said 
Switching mechanism to seize a calling line in 
a marked one of Said groups, a call distributor, 
Said call distributor being operative in a first 
manner to mark in a first predetermined order 
each. One of Said groups including a calling line 
and Operative in a second manner to mark in a 
Second predetermined order each one of said 
groups including a calling line, and means for 
Selectively controlling the manner of operation 
of said call distributor. 

22. In a Signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in Said groups, means for causing said 
Switching mechanism to seize a calling line in a 
marked one of Said groups, a call distributor, said 
call distributor being operative in a first manner 
to mark in a first predetermined order each one 
of Said groups including a calling line and oper 
ative in a Second manner to mark in a second 
predetermined order each one of Said groups in 
cluding a calling line, means for selectively pre 
paring said call distributor to operate in either 
One of Said manners, means controlled by the 
presence of a calling line in any one of said 
groups for initiating operation of said call dis 
tributor, and means controlled when all of the 
calling lines in Said groups have been seized by 
Said Switching mechanism for arresting opera 
tion of Said call distributor. 

23. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in Said groups, means for causing said 
SWitching mechanism to seize a calling line in a 
marked one of Said groups, a call distributor op 
erative to mark in a predetermined order each 
One of Said groups including a calling line, said 
call distributor being so connected and arranged 
that it is operative to mark only one of said 
groups at a time, means controlled by the pres 
ence of a calling line in any one of said groups 
for initiating operation of said call distributor, 
and means controlled when all of the calling lines 
in Said groups have been seized by said switch 
ing mechanism for arresting operation of said 
Call distributor. 

24. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in Said groups, means for causing said 
Switching mechanism to seize a calling line in a 
marked one of said groups, a call distributor op 
erative to mark Successively each one of said 
groups including a calling line, said call distrib 
utor being so connected and arranged that it is 
Operative to mark only one of said groups at a 
time, means controlled by the presence of a call 
ing line in any one of Said groups for initiating 
Operation of said call distributor, and means 
controlled when all of the calling illnes in said 
groups have been seized by said switching mech 
anism for arresting operation of said call dis 
triboUtor. 

25. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
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the lines in said groups, means for causing Said 
switching mechanism to seize a calling line in a 
marked one of said groups, a call distributor op 
erative to mark in a predetermined order each 
one of said groups including a calling line, said 
call distributor being so connected and arranged 
that it is operative to mark Only one of said 
groupS at a time and to mark a second of said 
groups only when all of the calling lines in a 
marked first of Said groups have been seized by 
Said SWitching mechanism, means controlled by 
the presence of a calling line in any one of said 
groups for initiating operation of said call dis 
tributor, and means controlled when all of the 
calling ines in Said groups have been seized by 
Said Switching mechanism for arresting Opera 
tion of Said call distributor. 

26. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in Said groups, means for causing said 
Switching mechanism to seize a calling line in a 
marked one of said groups, a call distributor op 
erative to mark in a predetermined order each 
One of Said groups including a calling line, said 
call distributor being so connected and arranged 
that it is operative to mark only one of said 
groups at a time and to mark a second of said 
groups only when all of the calling lines in a 
marked first of said groups have been seized by 
Said Switching mechanism, and means for caus 
iing operation of said call distributor. 

27. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in Said groups, means for causing said 
Switching mechanism to seize a calling line in a 
marked one of said groups, a call distributor op 
erative through a continuous cycle to mark group 
by group in a predetermined order each one of 
Said groups including a calling line, means for 
initiating Operating said call distributor, nor 
mally ineffective stop means for arresting oper 
ation of Said call distributor while any one of 
Said groups is marked, means controlled when 
any one of Said groups is marked for rendering 
effective said stop means, means controlled when 
all of the calling lines in said one group have 
been seized by said switching mechanism for 
rendering ineffective said stop means, and means 
for terminating the operation of said call dis 
tributor. 

28. In a signaling System, a plurality of groups 
of lines, SWitching mechanism having access to 
the lines in Said groups, means for causing said 
SWitching mechanism to seize a calling line in a 
marked one of Said groups, a call distributor op 
erative through a continuous cycle to mark group 
by group in a predetermined order each one of 
Said groups including a calling line, means con 
trolled by the presence of a calling line in any one 
of Said groups for initiating operation of said 
distributor, normally ineffective stop means for 
arresting operation of said call distributor while 
any one of said groups is marked, means con 
trolled when any one of said groups is marked for 
rendering effective said stop means, means con 
trolled when all of the calling lines in said one 
group have been seized by said switching mech 
anism for rendering ineffective said stop means, 
and means controlled When all of the calling lines 
in Said groups have been seized by said switching 
mechanism for terminating the operation of said 
Cal distributor. 

29. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
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the lines in said groups, means for causing Said 
SWitching mechanism to seize a calling line in a 
marked one of said groups, a plurality of nark 
ers individually corresponding to said groups, 
each of Said markers being operative to mark 
the corresponding group, control means operative 
to cause said markers to operate and to restore in 
a predetermined order, means governed by the 
presence of a calling line in any one of said 
groups for initiating operation of Said control 
means, normally ineffective stop means for ar 
resting the operation and the restoration of said 
markerS, means controlled when a monarker cor 
responding to One of said groups including a call 
ing line operates for rendering effective said stop 
means, means controlled when all of the calling 
lines in Said one group have been seized by said 
switching mechanism for rendering ineffective 
Said stop means, and means governed when all of 
the calling lines in said groups have been seized 
by said Switching mechanism for arresting opera 
tion of said control means. 

30. In a signaling system, a plurality of groups 
of lines, switching mechanism having access to 
the lines in said groups, means for causiing said 
SWitching mechanism to seize a calling line in a 
marked one of Said groups, a plurality of markers 
individually corresponding to said groups, each of 
Said markers being operative to mark the corre 
Sponding group, control means operative to cause 
Said markers to operate and to restore succes 
Sively throughout a continuous cycle, means gov 
erned by the presence of a calling line in any one 
of Said groups for initiating operation of said con 
trol means, normally ineffective stop means for 
arresting the cycle of operation and restoration 
of Said markers, means controlled when a marker 
corresponding to one of said groups including a 
calling line Operates for rendering effective said 
stop means, means controlled when all of the call 
ing lines in Said one group have been seized by 
Said Switching mechanism for rendering ineffec 
tive Said stop means, and means governed when 
all of the calling lines in said groups have been 
seized by said Switching mechanism for arresting 
Operation of said control means. 

31. In a signaling System, a plurality of groups 
of lines, Switching mechanism having access to 
the lines in said groups, means for causing said 
SWitching mechanism to seize a calling line in a 
marked One of said groups, a plurality of start 
relays individually corresponding to said groups, 
means controlled by the presence of a cailing line 
in any one of said groups for causing operation of 
the corresponding start relay, means controlled 
When all of the calling lines in any one of said 
groups are Seized by Said switching mechanism 
for causing restoration of the corresponding start 
relay, a plurality of marking relays individually 
Corresponding to said start relays, control means 
Operative to cause said marking relays to operate 
and to restore in a predetermined order, means 
controlled when any one of said start relays is 
Operated for Operating said control means, said 
marking relays being so connected and arranged 
that when one of said marking relays correspond 
ing to an operated one of said start relays oper 
ates further Operation and restoration of said 
marking relays are arrested until said one start 
relay restores, and means controlled jointly by an 
Operated one of Said marking relays and the cor 
responding operated Start l'eay for marking the 
corresponding group. 

32. In a signaling System, a plurality of groups 
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of lines, switching mechanism having access to 
the lines in said groups, means for causing said 
SWitching mechanisrn to Seize a calling line in 
cluded in a marked one of said groups, a plurality 
of start relays individually corresponding to said 
groups, operating circuits for said start relays, 
means controlled by the presence of a, calling line 
in any one of said groups for completing the oper 
ating circuit of the corresponding start relay, 
neans controlled When all of the calling lines in 
any Ore of said groups are seized by Said SWitch 
ing mechiarisnin for interrupting the operating Ciri 
cuit of the corresponding start relay, a plurality 
of marking relays individually corresponding to 
said start relays, a circuit netWork for operating 
said marking relays, said circuit netWork being 
so connected and arranged that said marking re 
lays operate and restore automatically in a pre 
determined order when said circuit network is 
completed, means controlled when any one of said 
start relays is operated for completing said circuit 
network, additional means controlled When One 
of said marking relays corresponding to an Oper 
ated one of said start relays operates for inter 
rupting said circuit network until said one start 
relay, restores, and means controlled jointly by an 
operated one of said marking relays and the cor 
responding operated start relay for marking the 
corresponding group. 

33. A distributor comprising a plurality of start 
relays, operating circuits for said start relayS, 
means for selectively controlling the operating 
circuits of said start relays, a plurality of marking 
relays individually corresponding to said start re 
lays, operating circuits for said marking relayS, 
holding circuits for said marking relays, a circuit 
network governed jointly by said start relays and 
said marking relays for controlling the Operating 
circuits of said marking relays, Said circuit net 
work being so connected and arranged that the 
Operating circuits of said marking relays are 
prepared by the operation of any One of Said Start 
relays and that the operating circuit of One of 
said marking relays is normally completed by the 
operation of the preceding marking relay and 
interrupted by the restoration of the preceding 
marking relay, means controlled by the Operation 
of one of said marking relays for completing the 
holding circuit thereof and for interrupting the 
holding circuit of the preceding marking relay, 
means controlled by the operation of one of said 
start relays for interrupting the operating cir 
cuit of the marking relay succeeding the corre 
sponding marking relay, and means controlled 
jointly by the operation of any one of Said start 
relays and the operation of the corresponding 
marking relay for completing a marking circuit 
indiVidal theretO. 

34. In a telephone System, an eXchange prO 
vided with a switchboard including an Operator 
position, a number of groups of lines associated 
With said switchboard, apparatus at Said Oper 
ator position for answering incoming calls on the 
lines in said groups, a call distributor operative 
in a first manner to route in a first predetermined 
order incoming calls on the lines in Said groups 
to said operator position and operative in a Second 
manner to route in a second predetermined order 
incoming calls. On the lines in Said groupS to Said 
operator position, means for Selectively prepar 
ing said call distributor to operate in either one 
of said manners, means controlled by the presence 
of a call on a line in any One of Said groups for 
initiating operation of said call distributor, and 
means controlled when all of the calls on the 
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lines in said groups have been answered at said 
operator position for arresting operation of said 
call distributor. 

35. In a telephone system, an exchange provid 
ed. With a Switchboard including an operator po 
Sition, a number of groups of lines associated 
With Said Switchboard, apparatus at said oper 
ator position for answering incoming calls on the 
lines in said groups, a call distributor operative 
to route group by group in accordance with an 
established order of preference among said groups 
incoming calls on the lines in said groups to said 
Operator position, means for operating said dis 
tributor, control means selectively operative to 
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establish a first Order of preference among said 5 
groups and to establish a second order of pref 
etenCe a[11OIìg Said groups, and means for goV 
erning the operation of said control means. 

36. In a telephone system, an exchange provid 
ed With a Switchboard including an operator po 
Sition, a number of groups of lines associated 
With Said SWitchboard, apparatus at said oper 
ator position for answering incoming calls on 
the lines in Said groups, a call distributor opera 
tive to route group by group in accordance with 
an established order of preference among said 
groups incoming calls on the lines in said groups 
to said Operator position, means controlled by the 
presence of a call on a line in any one of said 
groupS for initiating operation of said call dis 
tributor, means controlled when all of the calls 
On the lines in Said groups have been answered 
at Said operator position for arresting operation 
of Said call distributor, control means selectively 
Operative to establish a fixed order of preference, 
among Said groupS and to establish a variable 
Order of preference among said groups, and 
means for governing the operation of said con 
trol means. 

37. In a telephone system, an exchange pro 
Vided With a switchboard including an operator 
position, a number of groups of lines associated 
With Said Switchboard, apparatus at said oper 
ator position for answering incoming calls on 
the lines in Said groups, a call distributor opera 
tive to route group by group in a predetermined 
Order inconing calls on the lines in said groups to 
Said Operator position, whereby all incoming calls 
On lines in a given group are routed to said op 
erator position before any incoming calls on lines 
in a Succeeding group are routed to said opera 
tor position, and means for controlling the op 
eration of Said call distributor. 

38. In a telephone System, an exchange pro 
Vided With a Switchboard including an operator 
position, a number of groups of lines associated 
With Said Switchboard, apparatus at said operator 
position for answering incoming calls on the lines 
in Said groups, a call distributor operative through 
a continuous cycle to route group by group in a 
predetermined order incoming calls on the lines 
in Said groups to said operator position, whereby 
all incoming calls on lines in a given group are 
routed to Said Operator position before any in 
coming calls on lines in a succeeding group are 
routed to Said operator position, and means for 
Controlling the operation of said call distributor. 

39. In a telephone System, an exchange pro 
Vided With a SWitchboard including a plurality 
of Operator positions, a number of groups of lines 
aSSociated With said SWitchboard, apparatus at 
each of Said operator positions for answering in 
Coning calls on the lines in said groups, a posi 
tion distributor operative to select in a predeter 
mined order said Operator positions, means for 
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controlling the operation of said position distrib 
utor, a call distributor operative to route group by 
group in a predetermined order incoming calls on 
the lines in said groups to selected ones of said 
Operator positions, whereby all incoming calls on 
lines in a given group are routed one by one to 
Selected ones of said operator positions before any 
incoming calls on lines in a succeeding group are 
routed one by one to selected ones of said oper 
ator positions, and means for controlling the op 
eration of said call distributor. 

40. In a telephone System, an operator posi 
tion, a number of groups of lines associated with 
Said operator position, apparatus at said oper 
ator position for answering a call on any line 
in an assigned one of Said groups, a call dis 
tributor Operative to assign in a predetermined 
Order each one of Said groups including a line 
having a call thereon, said call distributor being 
SO connected and arranged that it is operative 
to assign only one of Said groups at a time, 
means controlled by the presence of a call on a 
line in any one of Said groups for initiating 
Operation of Said call distributor, and means con 
trolled When all of the calls on the lines in said 
groups have been answered by the apparatus at 
Said Operator position for arresting operation of 
Said call distributor. 

41. In a telephone System, a number of opera 
tor positions, a number of groups of lines com 
monly aSSociated with said operator positions, 
apparatus at each of Said operator positions for 
answering a call on any line in an assigned one 
of Said groups, a position distributor for select 
ing in a predetermined order said operator po 
Sitions, means for controlling the operations of 
Said position distributor, a call distributor op 
erative to assign to selected ones of said operator 
positions in a predetermined order each one of 
Said groups including a line having a call there 
On, Said call distributor being so connected and 
arranged that it is operative to assign only one 
of Said groups at a time, means controlled by 
the presence of a call on a line in any one of 
Said groups for initiating operation of said call 
distributor, and means controlled when all of 
the calls on the lines in said groups have been 
anSWered by the apparatus at said operator po 
Sitions for arresting operation of said call dis 
tributOr. 

42. In a telephone system, an operator position, 
a number of groups of lines, switching mechanism 
asSociated with said operator position and having 
access to the lines in said groups, means for 
Causing said SWitching mechanism to seize a line 
having a call thereon in a marked one of said 
groups, means operative to take for use a line in 
any one of Said groups, thereby to create a call 
on the line, means for controlling the operation 
of Said last-mentioned means, a call distributor 
Operative to mark in a predetermined order each 
one of Said groups including a line having a call 
thereon, said call distributor being so connected 
and arranged that it is operative to mark only 
One of Said groups at a time, means controlled 
by the presence of a call on a line in any one of 
Said groups for initiating operation of said call 
distributor, and means controlled when all of 
the lines having calls thereon in said groups have 
been seized by Said Switching mechanism for ar 
resting operation of Said call distributor. 

43. In a telephone system, an operator position, 
a number of groups of lines, SWitching mecha 
nism associated With said operator position and 
having acceSS to the lines in Said groups, said 

2,230,053 
switching mechanism being operative to seize a 
line having a call thereon in a marked one of 
Said groups, means operative to take for use a 
line in any one of Said groups, thereby to create 
a call. On the line, means for controlling the Op 
eration of Said last-mentioned means, a call dis 
tributor operative to mark in a predetermined 
Order each One of said groups including a line 
having a call thereon, said call distributor being 
SO connected and arranged that it is operative 
to mark only One of Said groups at a time, means 
controlled by the presence of a call on a line in 
any One of Said groups for initiating Operation 
of said call distributor and for causing operation 
of said switching mechanism, and means con 
trolled when all of the lines having calls thereon 
in said groups have been seized by said switch 
ing mechanism for arresting operation of said call 
distributor. 

44. In a telephone system, an operator position, 
a number of groups of lines, a number of finder 
SWitches associated with said operator position, 
each of Said finder Switches having access to the 
lines in said groups and being operative to Seize 
a line having a call thereon in a marked one of 
said groups, operator controlled means at Said 
operator position for preparing any One of said 
finder switches to be operated, means operative 
to take for use a line in any One of Said groupS, 
thereby to create a call on the line, means for 
controlling the operation of said last-mentioned 
means, a call distributor operative to mark in a 
predetermined order each one of Said groupS in 
cluding a line having a call thereon, Said call 
distributor being so connected and arranged that 
it is operative to mark only one of Said groupS 
at a time, means controlled by the presence of 
a call on a line in any one of Said groups for 
initiating operation of said call distributor and 
for causing operation of a prepared one of Said 
finder switches, and means controlled When all 
of the lines having calls thereon in said groups 
have been seized by said finder switches for ar 
resting operation of said call distributor. 

45. In a telephone system, an operator position, 
a number of groups of lines, a number of finder 
Switches associated with said operator position, 
each of said finder switches having access to 
the lines in said groups and being operative to 
seize a line having a call thereon in a marked 
one of said groups, operator controlled means 
at said operator position for preparing any one 
of said finder Switches to be operated, means 
operative to take for use a line in any one of said 
groups, thereby to create a call on the line, means 
for controlling the operation of Said last-men 
tioned means, a call distributor operative to mark 
in a predetermined order each. One of Said groups 
including a line having a call thereon, said call 
distributor being so connected and arranged that 
it is operative to mark Only one of Said groups 
at a time, control means governed by the presence 
of a call On a line in any one of Said groups for 
initiating Operation of said call distributor and 
for causing operation of a prepared one of said 
finder switches, means governed when all of the 
lines having calls thereon in Said groups have 
been seized by said finder switches for arresting 
operation of Said call distributor, and additional 
operator controlled means at said operator po 
Sition for causing Operation of a prepared one 
Of Said finder Switches independently of Said Con 
trol means. 

46. In a teleph One System, a nuimber Of Op 
erator positions, a number of divisions of lines, 
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a group of finder SWitches individually aSSO 
ciated with each of Said operator positions, each 
of said finder switches having access to the lines 
in said divisions and being operative to seize a 
line having a call thereon in a marked one of 
said divisions, operator controlled means at each 
of Said operator positions for preparing any One 
of the finder switches in the associated group 
to be operated, a position distributor for select 
ing in a predetermined order the groups of finder 
switches in which a finder switch is prepared, 
means operative to take any for use a line in any 
one of Said divisions, thereby to create a call On 
the line, means for controlling the operation of 
said last-mentioned means, a call distributor 
operative to mark in a predetmined Order each 
one of said divisions including a line having a 
call thereon, said call distributor being So con 
nected and arranged that it is operative to mark 
only one of said divisions at a time, means con 
troiled by the presence of a call on a line in any 
one of said divisions for initiating operation of 
said call distributor and for causing Operation 
of a prepared one of said finder SWitches in a 
selected one of said groups, and means controlled 
when all of the lines having calls thereon in Said 
divisions have been seized by said finder Switches 
for arresting operation of said call distributor. 

47. In a telephone system, an operator posi 
tion, a number of divisions of lines aSSociated 
with said operator position, apparatus at Said 
operator position for answering a call on a line 
in an assigned one of said divisions, a call dis 
tributor operative to assign in a predetermined 
order each one of said divisions including a line 
having a call thereon, Said call distributor being 
so connected and arranged that it is operative 
to assign only one of said divisions at a time and 
to assign a second of said divisions only when all 
of the calls on lines in an assigned first of Said 
divisions have been answered by the apparatus at 
said operator position, means controlled by the 
presence of a call on a line in any one of Said 
divisions for initiating operation of Said call dis 
tributor, and means controlled when all of the 
calls on the lines in said divisions have been 
answered by the apparatus at Said operator posi 
tion for arresting operation of said call dis 
tributor. 

48. In a telephone system, a number Of op 
erator positions, a number of divisions of lines 
associated with said operator positions, appara 
tus at each of said operator positions operative 
to answer a call on a line in an assigned One of 
said divisions, operator controlled means at each 
of said operator positions for preparing the ap 
paratus at the associated operator position to be 
operated, a position distributor for Selecting in 
a predetermined order prepared ones of Said 
apparatus, means operative to take for use a line 
in any one of said divisions, thereby to create a 
call on the line, means for controlling the op 
eration of said last-mentioned means, a call 
distributor operative to assign in a predeter 
mined order each one of Said groups including a 
line having a call thereon, said call distributor 
being so connected and arranged that it is op 
erative to assign only one of Said divisions at a 
time and to assign a second of said divisions only 
when all of the calls on lines in an assigned first 
of said divisions have been answered by the ap 
paratus at said operator positions, means con 
trolled by the presence of a call on a line in any 
one of said divisions for initiating operation 
of said call distributor and for causing Operation 
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of a Selected one of said apparatus, and means 
controlled when all of the calls on the lines in 
Said divisions have been answered by the ap 
paratus at said operator positions for arresting 
operation of said call distributor. 

49. In a telephone system, an exchange pro 
vided with a switchboard including an operator 
position, a plurality of toll lines and a plurality 
of trunk lines associated with said Switchboard, 
Saidi toll lines being accesSible to a di Stant eX 
change and Said trunk lines being accessible to 
local Subscriber Substations, apparatus at Said 
Operator position for receiving incoming calls on 
Said lines and for extending outgoing calls on 
Said lines, a call distributor normally operative 
to route incoming calls on both said toll lines 
and Said trunk lines to said operator position, 
nleans for controlling the operation of said call 
distributor, and operator controlled means at 
Said operator position operative to restrict the 
Operation of Said call distributor entirely to that 
Of routing inconing calls on said toll lines to 
said operator position. 

50. In a telephone system, an exchange pro 
Wided With a SWitchboard including an operator 
position, a number of groups of lines associated 
With said switchboard, said number of groups in 
cluding at least one group of toll lines and at 
least One group of trunk lines, said toll lines 
being accessible to a distant exchange and said 
trunk lines being accessible to local subscriber 
Substations, apparatus at said operator position 
for receiving incoming calls on the lines in said 
groups, a call distributor normally operative to 
l'oute by group in a predetermined order in 
Coming calls on the lines in said groups to said 
Operator position, whereby all incoming calis on 
lines in a given group are routed to said operator 
position before any incoming calls on lines in a 
Succeeding group are routed to said operator 
position, means for controlling the operation of 
said call distributor, and operator controlled 
means at Said operator position operative to 
restrict the operation of said call distributor en 
tirely to that of routing incoming calls on the 
lines in said group of toll lines to said operator 
position. 

51. In a telephone system, an exchange pro 
Vided with a switchboard including a plurality 
of Operator positions, a plurality of toll lines and 
a plurality of trunk lines associated with said 
Switchboard, Said toll lines being accessible to 
a distant exchange and said trunk lines being 
accessible to local Subscriber substations, ap 
paratus at each of said operator positions for 
receiving incoming calls on said lines and for 
extending Outgoing calls on said lines, a position 
distributor for selecting in a predetermined order 
Said Operator positions, a call distributor nor 
mally operative to route incoming calls on both 
Said toll lines and Said trunk lines to selected 
OneS of Said operator positions, neans for con 
trolling the operation of said call distributor, 
and Operator controlled means at each operator 
position Operative to restrict the operation of said 
last-mentioned means entirely to that of routing 
incoming calls on said toll lines to the associated 
operator position. 

52. In a telephone system, an exchange pro 
vided with a switchboard including a plurality of 
Operator positions, a number of groups of lines 
associated With said switchboard, said number of 
groups including at least one group of toll lines 
and at least one group of trunk lines, said toll 
lines being accessible to a distant exchange and 
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said trunk lines being accessible to local sub 
scriber Substations, apparatus at each of said op 
erator positions for receiving incoming calls on 
the lines in said groups, a position distributor for 
Selecting in a predetermined order said operator 
positions, a call distributor normally operative to 
route group by group in a predetermined order 
incoming calls on the lines in Said groups to se 
lected ones of said operator positions, whereby all 
incoming calls on lines in a given group are routed 
one by one to selected ones of said operator posi 
tions before any inconing calls on lines in a suc 
ceeding group are routed one by one to selected 
ones of Said operator positions, means for con 
trolling the operation of said call distributor, 
and operator controlled means at each operator 
position operative to restrict the operation of said 
call distributor entirely to that of routing incom 
ing calls on the lines in said group of toll lines to 
the associated operator position. 

53. In a telephone system, an exchange pro 
Vided With a Switchboard including a plurality of 
Operator positions, a plurality of first lines and a 
plurality of Second lines associated With said 
SWitchboard, apparatus at each of said operator 
positions for receiving incoming calls on said lines, 
a position distributor normally operative to select 
in a predetermined order said operator positions, 
means for controlling the operation of said posi 
tion distributor, a call distributor normally opera 
tive to route in a first predetermined order in 
coming calls on both said first lines and said sec 
Ond lines to selected ones of said operator posi 
tions, means for controlling the operation of said 
Call distributor, and operator controlled means at 
one of Said operator positions operative to pre 
Went Said position distributor from Selecting said 
One Operator position and to cause said call dis 
tributor to route in a second predetermined order 
Only incoming calls on Said first lines to said one 
Operator position. 

54. In a telephone System, an exchange pro 
vided with a Switchboard including a plurality of 
Operator positions, a plurality of first lines and a 
plurality of Second lines associated with said 
SWitchboard, apparatus at each of said operator 
positions for anSWering incoming calls on said 
lines routed thereto, a position distributor nor 
mally operative to select in a predetermined order 
idle ones of Said operator positions, means for 
controlling the operation of said position distrib 
utor, a call distributor normally operative to 
route incoming calls on both said first lines and 
Said Second lines to selected ones of said operator 
positions, means for controlling the operation of 
Said call distributor, means for rendering busy 
each of said operator positions while an un 
anSWered call on a line is routed thereto, means 
for rendering idle each of said operator positions 
after a call on a line routed thereto has been 
anSWered, Operator controlled means at one of 
Said operator positions operative to prevent said 
position distributor from selecting said one op 
erator position, and means controlled by the 
presence of an incoming call on one of said first 
lines when said operator controlled means is op 
erated and When Said one operator position is 
idle for causing said position distributor to re 
Store and for causing said call distributor to route 
the incoming call on said one first line to said one 
operator position. 

55. In a telephone system, an exchange pro 
Vided With a SWitchboard including a plurality of 
operator positions, a plurality of first lines and a 
plurality of Second lines associated with said 
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SWitchboard, apparatus at each of Said operator 
positions for receiving incoming calls on said 
lines, a position distributor normally operative to 
Select in a predetermined order said operator po 
sitions, means for controlling the operation of 
Said position distributor, a call distributor nor 
mally operative to route incoming calls on both 
Said first lines and said second lines to selected 
Ones of Said operator positions, means for con 
trolling the operation of said call distributor, op 
erator controlled means at a first and at a sec 
ond of Said operator positions, the operator con 
trolled means at said first and said second op 
erator positions being operative to prevent said 
position distributor from selecting the associated 
Operator position, and means controlled when the 
Operator controlled means at both said first and 
Said Second operator positions are operated for 
causing Said call distributor to route in a prede 
termined order only incoming calls on said first 
lines to Said first and said second operator posi 
tions. -- 

56. In a telephone system, an exchange pro 
vided with a SWitchboard including a plurality of 
Operator positions, a plurality of first lines and a ; 
plurality of Second lines associated with said 
SWitchboard, apparatus at each of said operator 
positions for answering incoming calls on said 
lines routed thereto, a position distributor nor 
mally operative to select in a predetermined order 
idle ones of Said operator positions, means for 
controlling the Operation of said position distrib 
utor, a call distributor normally operative to route 
incoming calls on both said first lines and said 
Second lines to selected ones of said operator posi- :}; 
tions, means for controlling the operation of said 
call distributor, means for rendering busy each of 
Said operator positions while an unanswered call 
on a line is routed thereto, means for rendering 
idile each of Said Operator positions after a call 
on a line routed thereto has been answered, op 
erator controlled means at one of said operator 
positions operative to prevent said position dis 
tributor from selecting said one operator position, 
means controlled by the presence of an incoming 
Call on One of said first lines when said Operator 
controlled means is operated and when said Oe 
Operator position is idle for causing said position 
distributor to restore and for Causing said call 
distributor to route the incoming call on said Oe 
first line to said one operator position, and means 
controlled When the incoming call on said ??18 
first line is routed to said one operator pOsition 
for causing said position distributor to reOperate. 

57. In a telephone system, an eXchange pro- i 
vided with a Switchboard including a plurality 
of Operator positions, a plurality of lines asso. 
ciated With Said Switchboard, apparatus at each 
of Said operator positions for answering incom 
ing calls on said lines routed thereto, a position 
distributor for Selecting idle ones of said Operator 
positions, a call distributor for routing incoming 
calls on Said lines to selected ones of said OO 
erator positions, means controlled when said call 
distributor routes an incoming call on one of 
Said lines to a selected one of said operator posi 
tions for rendering busy said one operator posi 
tion and for causing said position distributor 
to Select another idle one of said operator posi 
tions, means controlled after the apparatus at 
Said one Operator position has answered the in 
coming call on Said one line routed thereto for 
readering idle Said one operator position, a timer, 
and means controlled by said timer for producing 
a Signal in the event the apparatus at said one 
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operator position does not answer the incoming 
call on said one line routed thereto within a pre 
determined time interval. 

58. In a telephone system, an exchange pro 
vided with a switchboard including a plurality of 
Operator positions, a plurality of lines asso 
ciated with said Switchboard, apparatus at each 
of Said Operator positions for answering incom 
ing calls on said lines routed thereto, a position 
distributor for Selecting idle ones of said operator 
positions, a call distributor for routing incoming 
calls on said lines to selected ones of said oper 
ator positions, means controlled when said call 
distributor routes an incoming call on one of said 
lines to a Selected one of said operator positions 
for rendering busy said one operator position 
and for causing Said position distributor to select 
another idle one of said operator positions, 
means controlled after the apparatus at said one 
Operator position has answered the incoming call 
on said one line routed thereto for rendering idle 
Said one operator position, a supervisory operator 
desk, and means controlled by the presence of 
an incoming call. On one of said lines when there 
is no operator position selected by said position 
distributor for transmitting a signal to said su 
pervisory Operator desk. 

59. In a telephone system, first and second 
eXchanges, a toll line extending between said 
exchanges, automatic switching means in said 
first eXchange having access to said toll line, 
Subscriber lines, subscriber substations associated 
With said Subscriber lines, subscriber controlled 
means at each of Said Substations for causing 
said switching means to seize said toll line, two 
automatic SWitching devices in said first ex 
change, each of said Switching devices having 
access to said subscriber lines, an operator posi 
tion in Said Second exchange, automatic switch 
ing apparatus in Said Second exchange having 
access to said toll line, means controlled by the 
seizure of Said toll line by said switching means 
for causing said switching apparatus to seize said 
toll line, operator controlled means at said op 
erator position operative Subsequent to seizure of 
said toll line by Said Switching means to cause a 
first of Said switching devices to be selected, ad 
ditional Operator controlled means at Said op 
erator position operative to cauSe said Switching 
apparatus to seize Said toll line, means controlled 
by the seizure of said toll line by said switching 
apparatus incident to the operation of said addi 
tional operator controlled means for causing a 
second of said Switching devices to be selected, 
and further operator controlled means at Said 
operator position for controlling the operation 
of a selected one of said Switching devices over 
said switching apparatus and Said toll line. 

60. In a telephone system, first and Second 
exchanges, a toll line extending between said 
exchanges, automatic switching means in Said 
first exchange having access to said toll line, Sub 
Scriber lines, subscriber SubStations - associated 
With said subscriber lines, SubScriber controlled 
means at each of said Substations for causing 
said switching means to seize said toll line, two 
automatic switching devices in Said first ex 
change, each of said Switching devices having 
access to said subscriber lines, an operator posi 
tion in said second exchange, a link in Said Sec 
ond exchange including an answer Switch and a 
call switch each having acceSS to Said toll line, 
means controlled by the Seizure of Said toll line 
by said switching means for causing said answer 

75 Switch to seize said toll line, operator controlled 

75 
means at said operator position operative to se 
lect over said answer SWitch and said toll line a 
first of Said Switching devices, additional Opera 
tor controlled means at said operator position 
operative to cause said call SWitch to Seize Said 
toll line, means controlled by the seizure of Said 
toll line by said call Switch, for Selecting a sec 
ond of Said switching devices, and further op 
erator controlled means at said operator position 
for controlling the operation of a selected one of 
said Switching devices over one of said Switches 
and said toll line. 

61. In a telephone System, a trunk, first and 
Second Iines, automatic Switching neans having 
access to said trunk, means controlled over Said 
first line for causing said Switching means to 
seize said trunk, an automatic SWitching device 
having access to said second line, an operator 
position, automatic Switching apparatus having 
access to said trunk, means controlled by the 
seizure of said trunk by said switching means for 
causing said SWitching apparatUS to Seize said 
trunk, operator controlled means at Said opei'a- 
tor position operative to cause Said SWitching de 
vice to be associated with Said trunk, and addi 
tional operator controlled means at Said opera 
tor position for controlling the operation of said 
switching device over said Switching apparatus 
and said trunk, thereby to cause said Switching 
device to seize said Second line in order Opera 
tively to interconnect said first line and Said 
Second line. 

62. In a telephone system, a trunk, a plurality 
of lines, automatic SWitching means associated 
with said lines and having access to said trunk, 
an automatic SWitching device having access to 
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said lines, means controlled over a first of said 
lines for causing Said SWitching means to seize 
said trunk, thereby to extend a call from said 
first line to said trunk, an operator position, auto 
matic SWitching apparatus aSSociated With said 
operator position and having access to said trunk, 
means controlled by the seizure of Said trunk 
by Said switching means for causing said SWitch 
ing apparatus to seize said trunk, thereby to 
anSWer the call on Said trunk, operator controlled 
means at said operator position operative to 
cause said SWitching device to be aSSociated with 
said trunk, and additional operator controlled 
means at said operator position for controlling 
the operation of Said switching device over said 
switching apparatus and said trunk, thereby to 
cause said switching device to seize a second of 
said lines in order revertively to extend the call 
over said trunk from said first line to said second 
line. 

63. In a telephone System, a trunk, a plurality 
of lines, automatic Switching means associated 
With said lines and having access to said trunk, 
an automatic SWitching device having access to 
said lines, means controlled over a first of said 
lines for causing said Switching means to seize 
said trunk, thereby to extend a call from said 
first line to said trunk, an operator position, auto 
matic switching apparatus associated With said 
operator position and having access to Said trunk, 
means controlled by the seizure of Said trunk by 
said switching means for causing said Switching 
apparatus to seize said trunk, thereby to answer 
the call on said trunk, operator controlled means 
at said operator position operative to cause said 
switching device to be associated with said trunk, 
additional Operator controlled means at Said op 
erator position for controlling the operation of 
said Switching device over said switching appa 
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ratus and said trunk, thereby to cause Said 
Switching device to seize a Second of said lines 
in Order reverti Wely tO eXtend the Call o Ver Said 
trunk from said first line to said second line and 
to complete a three-Way communication connec 
tion including said operator position and Said first 
line and said second line, and further operator 
controlled means at said operator position for 
releasing said switching apparatus and the con 
nection to said operator position. Without releas 
ing the connection between said first line and said 
Second line. 

64. In a telephone system, a plurality of trunks, 
first and second lines, automatic SWitching 
means having access to said trunks, an auto 
matic switching device having access to Said sec 
ond line, means controlled over said first line 
for causing said switching means to seize an idle 
one of said trunks, means controlled When said 
one trunk is seized by said switching means for 
rendering busy said one trunk, an operator posi 
tion, a group of finder switches associated With 
said operator position, each of said finder switch 
es having access to said trunks and being Opera 
tive to seize any one of said trunks having a 
calling condition thereon, operator controlled 
means at said operator position for preparing 
any one of said finder switches to be operated, 
means controlled when any one of said trunks 
is seized by said switching means for Creating a 
calling condition thereon and for causing a pre 
pared one of said finder switches to be operated, 
additional operator controlled means at Said op 
erator position operative to cause said switching 
device to be associated with said SWitching means, 
and further operator controlled means at Said 
operator position for controlling the operation of 
said switching device over said one finder SWitch. 
and said one trunk, thereby to cause said Switch 
ing device to seize said Second line in Order Opera 
tively to interconnect said first line and said 
Second line. 

65. In a telephone system, a plurality of 
trunks, first and second lines, automatic SWitch 
ing means having access to said trunks, an auto 
matic switching device having access to said Sec 
ond line, means controlled over said first line for 
causing said switching means to Seize an idle 
one of said trunks, means controlled. When said 
one trunk is seized by said Switching means for 
rendering busy said one trunk, a number of Op 
erator positions, a group of finder SWitches indi 
vidually associated with each of Said operator 
positions, each of said finder SWitches having 
access to said trunks and being operative to Seize 
any one of said trunks having a calling condi 
tion thereon, operator Controlled means at each 
of said operator positions for preparing any one 
of the finder switches in the aSSociated group to 
be operated, a position distributor for Selecting 
in a predetermined order the groups of finder 
SWitches in which a finder SWitch is prepared, 
means controlled when one of Said trunks is 
seized by said SWitching means for Creating a 
calling condition thereon and for causing a pre 
pared one of said finder switches in a selected 
one of Said groups to be operated, additional 
operator controlled means at each of Said opera 
tor positions operative to cause Said Switching 
device to be associated with Said Switching means, 
and further operator Controlled means at each 
of said operator positions for controlling the 
operation of said Switching device over an Oper 
ated one of the finder SWitches in the group aSSO 
ciated therewith and the one of Said trunks seized 
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by said one finder switch, thereby to cause Said 
switching device to seize said second line in Order 
operatively to interconnect said first line and Said 
Second line. 

66. In a telephone system, a first station, a 
second station, a dial-back repeater, a control 
trunk, means for completing a connection be 
tween said first station and Said repeater, meanS 
included in Said repeater and responsive to the 
completion of said last-mentioned connection 
for completing a connection between Said re 
peater and said control trunk, an operator posi 
tion, automatic switching apparatus operative to 
complete a connection between said operator 
position and said control trunk, means con 
trolled when said connection is completed betWeen 
said repeater and said control trunk for operat 
ing said Switching apparatus, Switching means 
having access to said second station, means in 
cluded in said repeater and operative to complete 
a connection between said repeater and Said 
switching means, operator controlled means at 
said operator position for operating over Said 
control trunk said last-mentioned means, and 
additional operator controlled means at Said 
operator position for controlling over said Switch 
ing apparatus and said control trunk the opera 
tion of said Switching means, thereby to cause 
said switching means to complete a connection 
to said Second station. 

67. In a telephone system, a first Station, a 
second station, a dial-back repeater, a control 
trunk, means for completing a connection be 
tween said first station and said repeater, means 
included in said repeater and responsive to the 
coin pletion of Said last-mentioned connection for 
completing a connection between Said repeater 
and said control trunk, an operator position, 
automatic switching apparatuS Operative to Com 
plete a connection between said operator posi 
tion and said control trunk, means controlled 
when said connection is competed between Said 
repeater and said control trunk for operating 
said switching apparatus, switching means hav 
ing access to said second station, means included 
in Said repeater and responsive to the momen 
tary application of booster battery potential to 
said control trunk for completing a connection 
between said repeater and said Switching means, 
operator controlled means at said operator posi 
tion for causing booster battery potential to be 
applied nomentarily to said control trunk, and 
additional operator controlled means at Said 
operator position for controlling Over Said SWitch 
ing apparatus and said control trunk the Oper 
ation of said Switching means, thereby to cause 
said switching means to complete a connection 
to said second Station. 

68. In a telephone System, a first station, a 
Second station, a repeater, a control trunk, means 
operative to interconnect said first station and 
said repeater and said control trunk, an oper 
ator position, automatic Switching apparatus op 
erative to interconnect. Said control trunk and 
said operator position, means controlled by the 
operation of said last-mentioned means for oper 
ating said switching apparatus, means operative 
to interconnect Said repeater and said Second 
station, operator controlled means at said oper 
ator position for controlling over said switching 
apparatus and said control trunk the operation 
of Said last-mentioned means, thereby to estab 
lish a three-Way Communication connection in 
cluding said first station and Said Second Station 
and said Operator position, means operative to 
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release said Switching apparatus and the connec 
tion between said repeater and said operator 
position without releasing the connection be 
tween said first station and said second station, 
and additional Operator controlled means for 
Operating Said last-mentioned means. 

69. In a telephone System, a first station, a 
Second station, a repeater, a number of control 
trunks, means operative to complete a connec 
tion between said first station and said repeater, 
means included in said repeater and responsive 
to the completion of said last-mentioned connec 
tion for completing a connection between said 
repeater and an idle one of said control trunks, 
means controlled when said connection is com 
pleted between said repeater and said one con 
trol trunk for rendering busy said one control 
trunk and for creating a call on said one control 
trunk, an Operator position, automatic Switching 
apparatus having access to said control trunkS 
and operative to complete a connection between 
said operator position and any one of Said Con 
trol trunkS haVing a Call tereon, means con 
trolled by the presence of a call on any one of 
said control trunks for operating said Switching 
apparatus, means operative to interconnect Said 
repeater and said second station, and operator 
controlled means at said operator position for 
controlling over Said Switching apparatus and 
said one control trunk the operation of said last 
mentioned means, thereby to establish a three 
way communication connection including said 
first station and said second station and said 
Operator position. 

70. In a telephone systern wherein subscriber 
lines in two automatic exchanges connected by 
trunk lines complete local automatic connections 
in the respective exchanges but are restricted 
from competing inter-exchange calls, an Office, 
a plurality of control trunks extending to said 
office, a repeater, means operative to seize said 
repeater in response to the initiation of an inter 
exchange call. On a subscriber line in either One 
of Said exchanges, means included in said re 
peater and responsive to the Seizure thereof for 
seizing an idle one of said control trunks, means 
controlled. When Said. One control trunk is seized 
by said repeater for rendering busy said one con 
trol trunk and for creating a call on said one 
control trunk, said office including an Operator 
position and automatic switching apparatus hav 
ing access to said control trunks, said automatic 
switching apparatus being operative to complete 
a connection between Said Operator position and 
any one of Said control trunks having a cali 
thereon, means controlled by the presence of a, 
ca. On any one of Said control trunks for Oper 
ating said switching apparatus, thereby to extend 
a connection to said operator position, and means 
controlled by the Operator at Said Operator posi 
tion for revertively extending the connection over 
said switching apparatus and said one control 
trunk to a Subscriber line in either one of said 
eXchanges. 
7. In a telephOne System, an eXchange pro 

vided With a SWitchboard including an operator 
position, a number of groups of lines associated 
With said switchboard, said number of groups in 
cluding at least One group of toll lines and at 
least one group of trunk lines, apparatus at said 
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operator position for receiving incoming calls on 
the lines in said groups, a call distributor nor 
nally operative to route group by group in a pre 
determined Order incoming calls on the lines in 
said groups to said operator position, Whereby all 
incoming calls onlines in a given group are routed 
to said Operator position before any incoming 
calls on lines in a succeeding group are routed to 
Said Operator position, means for controlling the 
Operation of Said call distributor, and means for 
restricting the Operation of said call distributor 
entirely to that of routing incoming calls on the 
lines in said group of toll lines to said operator 
position. 

72. In a telephone System, an eXchange pro 
Wided With a SWitchboard including an Operator 
position, a number of groups of lines associated 
with said Switchboard, said number of groups in 
cluding at least one group of toll lines and at 
least one group of trunk lines, apparatus at Said 
operator position for receiving inconing calls on 
the lines in said groups and for extending and 
initiating Outgoing calls on the lines in said 
groupS, a cal distributor Normally Operative to 
route group by group in a predetermined order 
inconing calls On the lines in said groups to said 
Operator position, Whereby all incoming calls on 
lines in a given group are routed to Said Operator 
position before any incoming calls on lines in a 
succeeding group are routed to said operator posi 
tion, means for controlling the operation of said 
call distributor, means for restricting the Opera 
tion of said call distributor entirely to that of 
routing incoming calls on the lines in said group 
of toll lines to said operator position, and means 
controlled When an outgoing call is initiated at 
said operator position. On a line in any one of said 
groups for preventing the Operation of said call 
distributor. 

73. In a telephone System, an eXchange pro 
Wided With a SWitchboard including a plurality of 
Operator positions, a number of groups of lines 
associated with said Switchboard, said number of 
groups including at least One group of toll lines 
and at least one group of trunk lines, apparatus 
at each of said Operator positions for receiving 
incoming calls On the lines in said groups and for 
extending and initiating outgoing calls on the 
lines in Said groups, a position distributor for 
selecting in a predetermined order said operator 
positions, a call distributor normally operative to 
route group by group in a predetermined Order 
incoming calls on the lines in Said groups to se 
lected ones of said operator positions, whereby 
all incoming calls on the lines in a given group are 
rounted one by one to selected ones of said opera 
tor positions before any incoming calls on lines in 
a succeeding group are routed one by one to se 
lected ones of Said Operator positions, means for 
controlling the operation of said call distributor, 
means for restricting the operation of said call 
distributor entirely to that of routing inconing 
calls on the lines in Said group of toll lines to said 
operator positions, and means. Controlled when 
an outgoing call is initiated at any one of said 
operator positions. On a line in any one of said 
groups for preventing said position distributor 
from selecting said one operator position. 

THOMAS F. CROCKER. 
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CERTIFICATE OF CORRECTION, 
Patent No. 2, 23 O, O55. January 28, 194l. 

THOMAS F. CROCKER. 

It is hereby certified that error appears in the printed Specification 
of the above numbered patent requiring correction as follows: Page 67 first 
column line 45, claim 9, for the word "finger read -- finder-- ; page 69, 
second column, line 9, claim 20, for "dl stributor" read - - distributor ; 
page 73, first column, line l6, for it predetmined" read --predetermined-- ; 
line 27, for "flinder" read - -finder--; and second column, line 55 claim 
50, after "route" insert --group- -; page 77 second column, line 56, claim 
75, for rounted" read --routed-- and that the said Letters Patent should 
be read with this correction therein that the same may conform to the rec 
ord of the case in the Patent Office 

Signed and sealed this 25th day of February A. D. 1941. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents 
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Patent No. 2,250,055. January 28, 194l. 
THOMAS F. CROCKER. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 67, first 
column, line 15, claim 9, for the word "finger" read --finder-- page 69, 
second column, line 9, claim 20, for "dl.stributor" read -- distributor--; 
page 73, first column, line l6 for "predetmined" read --predetermined-- ; 
line 27, for "flinder" read --finder-- and second column, line 55, claim 
50, after "route" insert -, -group- - ; page 77 second column, line 56, claim 
(5, for rounted' read -- routed.-- and that the said Letters Patent should 
be read with this correction therein that the same may conform to the rec 
Ord Of the case in the Patent Office - 

Signed and sealed this 25th day of February, A. D. 19).l. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patent se 


