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Application November 16, 1929, Serial No. 304,178

%3 Claims.

The present invention relates to telephone sys-
tems and more particularly to -imaproved auto-
matic switching apparatus of the character of
hat disclosed and claimed in U. S. Patent No.

5 2,167,710, Thomas ‘P, -Crocker, issued August 1,
1939, which apparatus is connected and arranged
to handle switchboard traffic.

A telehpone system -of this character conven-
ticnally comprises -an automatic central office, a

0 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 therete. I.ocal 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 mannsr; and calls between -the

29 central office-and the distant exchanges are com-

pleted by operators.at-a-switchboard provided in
the central.office. Moré- particularly, the switch-

‘board which is provided in the-central office com-

prises @ number of -operator positions including

-groups of inward or-toll eperator positions, groups

of combined line -and recerding or C. L. R..Gp-
erator positions, and groups.of-delayed or-point-

.to-point operator positions.

In‘handling traffic at the switchboard,incoming

0 calls from the distant exchangses .are- first-routed

:by way-of the toll 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-

35 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

40 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

45 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 he completed

B0 later. In completing a call from & point-to-
polnt ecperator 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 subseriber

85 substation.

el
o

3

(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.centrol means, Also, apparatus is provided
al 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.
Purthermore, apparatus at each operator position

' is provided for performing the various functions
over the different toll, trunk and subseriber 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 switech train
associated with an operator. position and a trunk
accessible to the switch train, an improved trunk
cireuit. associated with the trunk which is so con-
nected and arranged that a connection to the
cperator .position including the .trunk may be
readily controlled and supervised.

Another object of the invention is to provide in
a telephcne 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-
nected 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 cbject.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 community automatic.exchange .or
-C. A, X network including a.number of exchanges
and.a .number 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
operater. positions.

‘Another object of the:invention: is to provide in
a'signaling system including automatic switching
-mechanism having.access. to a plurality of groups

of lines, an.improved csll distributor for causing . §

ithe calling lines in the groups to be seized. by the
:switching mechanism in a predetermined order.,

Another cbject of the invention is to provide in
a signaling system including automatic switching

-mechanism having access to.a plurality of groups 3
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of lines, an improved 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 50 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 o 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, cperator controlled means
at each of the operator positions for selectively
converting the associated operator position from
2 universal operator position to a toll operator
position and to a point-te-peint 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
.number of exchanges of the automatic type, and
‘g 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. L. 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-
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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 cperator 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,

g, 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.

Inaccordance 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 cne 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 conduc-.

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 7

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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by way of the finder gwitch 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.
cuit ‘comprises means cperative 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 performing a release opera-
tion; and means is provided at the operator posi-
tion for performing g 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 paystaticn and
for causing ‘the finder switch to remain operated;
-and another call to be created on the trunk when
thereis adeposited.coin at the paystation.

In accordance with another feature of the in-
vention, the C. A, X, network comprises two guto-
niatic exchanges connected by trunk lines and is
50 connected .and arranged that the subscribers
in the two automatic exchanges may complete

local automatic connections in the respective ex-

changes but are restricted from completing inter-
exchange calls. Also, the C. A. X, network com-
prises a .repeater and means oberative to seize
the repeater in response to the initiation of an
inter-exchange call on'a subscriber Hne in either
one of the exchanges, thereby to cause the re-
peater ‘to seize an idle one of the toll lines ex-

bending 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 cn the cne toll line. The auto-
matic switching spparatus associated with any
one of ‘the operator positions at the switchboard
in the central office is operative to seize the one
toll line ‘having & call thereon, thereby to com-
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 Lne
in either one of the exchanges in the C. A, P
network.

In accordance with a further feature of the in-
vention, the telephone system comprises g piu-
rality 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 cf the groups, and a
call distribufor operative to mark in a predeter-
mined order -each one of the groups including a
calling line. The ecall distributor is so connected
and arranged that it is operative to mark .only
areenof the groups at a time and to mark o second
of the grouvs only when 2l of the calling lines
in a marked first of the groups have been seized
by the switching mechanism. Also, there is pro-

Further, the trunk cir-

3
vided means controlled by the presence of g
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 calj distribu-
tor.

In accordance with a further feature of the
invention, the cdll distributor ig 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 coritrol 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,
apparatus at each of the operator positions for
answering incoming calls on the lnes in the
groups, a position distributor operative to select

in a predetermined order the operator positions, o

means for controlling the operation of the posi-
tion .distributor, a call distributor operative to
route group by group in a predetermined order
incoming 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 cnes 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-
venting the position distributor from selecting
any one of the finder-selector links in the asso-
clated group when & delayed call is initiated at
the one operator position.

Further features of the invention pertain to
the particular arrangement of the circuit ele-
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 understood by refer-
ence to the following specification taken in con-
nection with the accompanying drawings, in
which Figure 15 illustrates the general arrange-
ment of a telephone system embodying the pres-
ent invention; Figs. 1 to 14, inclusive, taken to-
gether, illustrate the details of 4 system having
incorporated therein the features of the inven-
tion as briefiy outlined -above; and Fig. 16 illus-
trates the mode of combining Figs. 1 to 14, in-
clusive, to form a unified system. ' ‘
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Description of the apparatus incorporated in
the telephone system

Referring now more particularly to Fig. 15 of
the drawings, the telephone system there illus-
trated ccmprises a central office A, a distant ex-
change B, a distant community automatic ex-
change or C.A.X. network including a tandem
exchange C and an exchange D associated there-
with. The central office A and each of the ex-
changes B, C and D serve a number of local sta-
tions, the local stations served by the central of-
fice A including both subscriber stations and pay-
stations. More particularly, the central office A
serves a numbker of local subscriber substations,
including the subscriber substation indicated at
T and associated with the subscriber line 451
extending to the central office, and a number of
paystations, including the paystation indicated
at T2 and associated with the paystation line 250
extending to the central office, each of the pay-
stations being of the prepay manual type; while
the tandem exchange C serves a number of sub-
seriber substations, including the subscriber sub-
station indicated at T3 and associated with the
subscriber line 986 extending to the tandem ex-
change. The central office A and the distant ex-
change B are interconnected by a group of two-
way toll lines of the ring-down type, including
the toll line indicated at 188, The central office
A and the tandem exchange C are interconnect-
ed by a group of two-way toll lines, including the
toll line indicated at 940. The tandem exchange
C is interconnected with the exchange D by a
group of two-way trunks, including the trunk
indicated at 929. Each of the toll lines extend-
ing between the central office A and the distant
exchange B terminates in a ring-down toll cir-
cuit individual thereto, the ring-down toll cir-
cuit (08 being individual to the toll line 189.
Tach of the toll lines extending between the cen~
tral office A and the tandem exchange C ter-
minates in a reverting dial toll circuit individual
thereto, the reverting dial toll circuit 360 being
individual to the toll line 948. Each of the sub-
scriber and paystation lines extending to the cen-
tral office A is provided with a line circuit indi-
vidual thereto, the subscriber line 451 being pro-
vided with a line circuit 452 individual thereto,
and the paystation line 280 being provided with
o line circuit 28% individual thereto.

The central office A and each of the exchanges
C and D are of the automatic type, while the dis-
tant exchange B may be of any desired type. Ac-
cordingly, the cenfral office A and each of the ex-
changes C and D are provided with local switch
trains which preferably comprise a plurality of
groups of finder, selector and connector switches
of the Strowger type arranged in the usual man-
ner in order to set up the various connections
between the local subscriber substations in the
central office A and in the exchanges C and D.
More particularly, the central office A is provid-
ed with a local switch train comprising a num-
ber of local links, including the local link 454,
and a number of connector switches, including
the connector switch 460, Each of the local links
comprises a finder switch and a selector switeh,
the local link 454 comprising a finder switch 456
and a selector switch 45%. Preferably, the finder
switches, the selector switches and the connec-
tor switches in the local switch train are of the
Strowger type and are connected and arranged
in a well known manner.

Also, a group of combined line and recording
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or C. L. R. trunks, including the C. L. R. trunk
450, is provided in the central office A, which
trunks are accessible to the selector switches of
the local switch train. More particularly, the
C. I.. R. trunk 450 is accessible to the selector
switch 455 of the local link 454. Furthermore,
9 C. L. R. trunk circuit is individually asso-
ciated with each C. L. R. trunk, the C. L. R.
trunk circuit 468 being individually associated
with the C. L. R. trunk 450.

Further, the central office A is provided with a
toll switch train comprising a plurality of groups
of finder-selector links, one of the groups includ-
ing the link illustrated which comprises the
finder switch 782 and the toll selector switch
800; a group of delayed toll selector switches,
including the delayed toll selector switch 446;
a group of toll transmission selector switches, in-
cluding the toll transmission selector switch 513;
and a group of combination local and toll con-
nector switches, including the combination local
and toli connector switch 574. Preferably, these
switches are of the Strowger type and are con-
nected and arranged in a manner more fully
described subsequently.

An automatic dial switchboard is arranged in
the central office A and comprises a number of
operator positions, each operator position having
a group of finder-selector links individually asso-
ciated therewith. For example, the finder-se-
lector link illustrated is included in a group of
links individually associated with the first oper-
ator position 1400 at the switchboard.

Tach of the finder switches of the finder-se-
lector links has access to each of the C. L. R.
trunks in the central office A, to each of the
C. A. X toll lines extending between the central
office A and the tandem exchange C, to each of
the toll lines extending between the central office
A and the distant exchange B, to each delayed
toll selector switch and to each of the paysta-
tion lines in the central office A. More specifical-
ly, the finder switch 1066 of the finder-selector
link illustrated has access to the C. L. R. trunk
450 by way of the trunk line 448, to the C. A. X.
toll line 948 by way of the trunk line 318, to the
toll line 198 by way of the trunk line {80, to the
delayed toll selector switch 446 by way of the
trunk line 445, and to the paystation line 290
by way of the trunk line 280. PFurthermore, the
finder switch 108 is accessible to the trunk cir-
cuit at the first operator position (480 by way of
the cable {2710. Also, each of the toll selector
switches and each of the delayed toll selector
switches has access to each of the toll lines ex-
tending between the central office A and the dis-
tant exchange B, to each of the C. A. X. toll lines,
and to a group of toll transmission selector
switches.  More specifically, the delayed foll se-
lector switch 44% and the toll selector switch 800
each has access to the toll line 192 by way of the
trunk line (78, to the C. A. X. toll line 940 by
way of the trunk line 340, and to the toll trans-
mission selector switch 573 by way of the trunk
line B38.

Also, it is noted that a toll train trunk circuit
is provided with each individual toll transmission
selector switch and is interposed between the toll
transmission selector switch and the delayed toll
selector switches and the toll selector switches.
More particularly, the toll train trunk circuit
580 is individually provided with the toll trans-
mission selector switch 573 and is directly con~
nected to the trunk line 580,

Bach of the combination local and toll con-
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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 subseriber line and each paystation

- line terminating at: the central officer A.. More
Particulanly, the combination local and toll: con-.

nector' switch 5%4 is accessible to the selector
swibches in the local switch. train: by way of the
line 438 and is accessible to the toll: transmission
selector switcliss by way of the line 575, Also,
the. selector: switches in. the local switch train
have access to. the: group  of ¢ L.. R. trunks at
the central office A and to- the group of con-
nechor switches. in the loeal switch. train; while
the connector switches in the local switch. train
have access to:each. subscriber-line: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-
er-selecbor links associated with. the  operator
positiens: at the switchboard and: the various
paystation: lines; this' group: of prepay manual

5. trunk cireuits including the prepay manual trunk

cireuit 280 individually associated with the trunk
line 2890,

Preferably; each of the operator positions, in-
cluding the first operator position (488 at: the

- switchbaard in the central office A, is of the uni-

verzal type, thereby making it.possible:to render
toll, €. L. R. and point-to-point. service at each
operator positicn. - Also, at: least the first and
second operator pesitions. are so connected and
arvanged that the service rendered thereby may
be rvestricted to- toll service. Also, the central
cflice’ A" comprises a common start and level dis-
tributor unit {888, which'is.arranged to distribute:
calls to:the finder switches of the links-associated
with the operator positions. in. a manner more
fully deseribed hereinafter, and: a. position dis-
tributor 1888, which. is so connected and ar-
rangad that incoming calls to the switchboard:
are routed in g predetermined order to: the oper-

i3, oo positions: to be answered.

More particularly, the common start and level
distriButor uwnit 1988 is so connected and ar-
ranged. that. the different types: of trunk calls
and the diffesenl types of toll calls are routed
us; operator positions to be answered:
in: a. predetermined: order. The common start
and: level distributor unit, 1200 operates to; reute
all calls of a partieulsr type, either trunk: or toll,
to the various. operator positions tor be-answered
e any callzof another type, either trunk or
tolk are rouied. to the various operator positions
to be answered; the type of calls answered. first
. determined. by the type: of call first in-
ng 0 the switehbeard.. This. arrangement.
2s thai all of the calls of a given type are
newered, bafore.any. of the calls. of ancther type
re answered.

Alse individually associated. with, each operator
position. are oneor more sender control circuits,
the. sender control circuit. 484 being individually
associated. with. the first operator position 1409,
Furthermore; at each. operator position there is
provided: & sending. key set individual thereto
which is associated with each of the.sender con-
trot circuits assoeiated with the operator pesition,
the: sending key set 4863 being individually associ-
ated with the first operator position 1488 and
with the sender control circuit. 464. Finally, a
groun.of digit register and control ecircuits is com-
mounly associated with- the switchboard, each of

5

the sender comtrol: circuits. being provided with :

switching apparatus having access to each of the
digit register and control circuits and beihg 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 provided 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 cperator position. WMMore specifically, the
sender conftrol: circuit 484 is. individually associ-
ated with the first operator position. 1480 by way
of the line 465 and is: operatively associated with
the sending key set 453 by way of the line 485
Also, the sender control circuit 68 has access to
the digit register and control circuit 462 by way
of the line 484 to:the trunk circuit at the firsg
operator position by way of the cable 1888 and to
the toll selector switch 889 of the finder-selector
link illustrated by way of the cable 786.

Preferably, the elements of the C. A. X net-
work, as best shown in Fig. 9, are connected and
arranged in the manner described and claimed in
U.. 8. Patent No. 2,133,632, Pier Bakker, issued
October 18, 1938. Briefly; the C. A. X. network
comprises a tandem exchange C and an exchange
D interconnected by a group of trunk lines in-
cluding the trunk line 928. 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 921 and the line switch S218 being indi-
vidually associated with the trunk line §28:; Also
arranged in the exchange Dis a local switch train
which: is utilized in completing Iceal calls therein.
Bach of the C. A. X. toll lines extending between
the: central office A and: the tandem exchange: C
is provided with. a line circuit individus] thereto,
the-line circuit 932 being individusl to the C: A, X,
toll'line 949,

A number of subseriber lines, including: the
subscriber line 820, are served by the tandem. ex-
chamge €. Each: subscriber line hags g, subscriber
substation and a line switch individually associ-
ated therewith, the subscriber substation T3 and
the line-switch S981 being individually associated
with- the subscriber line $88. A switch train is
provided in the tandem exchange: C which com-
prises. a group of local first selector switches, in-
cluding the lecal first selector switch. 9i4, a group
of incoming first selector switches, including the
incoming first selector switch 912, a group. of dial
back selector switches, including the dial back se-
lector switch: 918, a- group. of local and toll con-
nector switches, including the local and toll con-
nector switeh 838, and a group of dial back re-
peaters; including the dial back repeater 9186,
Each of the-dial back repeaters is provided with a
line-switch individual thereto, the line switch S§14
being individual to the dial back repeater 946,

Purther, 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 & and the tandem
exchange C, the incoming first selector switch 912
being individually associated by way of the line

948 with. the line circuit %32 of the C, A. Z. toll

line 940; while the dial back selector switches are
individually associated with the dial back repeat-
ers, the dial back selector switch 810 being indi-
vidually associated by way of the line 9i{ with
the dial back repeater 8i8.

The switch train provided in the tandem ex-
change C is so0 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 tandem exchange C are ac-
cessible to the line switches individually associ-
ated with the dial back repeaters. Purther, 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 tandem 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 frain 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 cenfral office A then
extendg 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 ezchange
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
840. As best shown in Fig. 3, the reverting dial
toll circuit 300 comprises a repeater 335, a group
of relays including two trouble relays R318 and
R315, a ring relay R320, a ring-up relay R3235,
a dial out relay R330, a switching relay R340,
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a start relay R350, a marking relay R360, a super-
visory relay R376, an impulse relay R315, a cut-
through relay R380, a hold relay R399, an alarm
relay R385 and two control relays RI55 and
R385, and a control network including a booster
battery 321. Also associated with the reverting
dial toll circuit 360 is a source of trouble tone
voltage 350, a supervisory lamp 1323, 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 ig 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 460
comprises a repeater 4081 operatively associated
with the C. L. R. trunk 430 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 480 comprises a group
of relays including a marking relay R419, a start
relay RA420, a line relay R430 and an identity
relay R425, and a control network. Also indi-
vidually associated with the C. L. R. trunk circuit
480 and commonly associated with the operator
positions at the switchboard is an identity lamp
1.408.

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 509 individually associated
with the toll transmission selector switch 573
which comprises, as best shown in Fig. 5, a re-
peater 560 operatively associated with the line
510 extending to the toll transmission selector
switch 573 and with the trunk line 589 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 R510, a coin control relay R520, two
supervisory relays R525 and R530, a switching
relay R540 and a marking relay R559, 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 109 terminating the ring-down toll line
§88. As best shown in Fig. 1, the ring-down toll
circuit 189 comprises a group of relays including
a ring relay R{19, an order relay RI20, an iden-
tity relay R125, a ring-up relay RI35, a start
relay RI50, a marking relay Ri60 and a control
relay RI46, and a control network. Also asso-
ciated with the ring-down toll circuit 100 is a
source of trouble tone voltage 165, a supervisory
lamp L{86 and a chief operator position, not
shown. Furthermors, an identity lamp LiI83 is
individually associated with the ring-down toll
circuit 100 and commonly associated with the
operator positions at the switchboard.

Preferably, each of the prepay manual {runk
circuits is identical to the prepay manual trunk
circuit 200 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 R218 and R255,
a ring relay R215, a supervisory relay R238, a line
relay R240, a marking relay R250, a hold relay
R250 and a number of control relays R220, R235
and R270, and a control network. Further, the
prepay manual trunk circuit 280 comprises a
repeater 201 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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bositions at the switclihoard and. a line 285 ex-
tending: to: the local finder: switch: 287. Also, a
local. distributor 288 iy 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 lines: extending: to-the central
office. & from. local subscriber- substations is
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 terminating the paystation
lines extending to: the central office A from: local
paystations is identical to the: line circuit 24§
which, as indicated in Fig. 2, is a paystation line
cireuit. 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 1805 comprises, as best
shown in- PFig; 10; a number of position relays and
a - control. network. Three position relays
R1820; RIH4S and RAIGIG are illustrated, these
position relayg 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 (095 and the individual operator posi-
tions' at the switchboard, the trunk line 1305
extending between: the position distributor (025
and:the first operator position 1480-at the switch-
hoard.

The common start and level distributor unit
1300 comprises, as best shown in Figs. 10 and 6,
two: toll position relays R1030 and R1035 respec-
tively corresponding to-the first and second oper-

;. ator positions.at the switchboard, a: position busy

relay Ri048, a timer start relay R1045, a signal
relay RI1850; a trunk relay RH0ES, a toll relay
RI0C, a toll answer relay Ri065, two: control
relays RG20 and RE50, nine marking relays R85,
RELD, RSG5, RE20, R625, RG3D; RE35, RE4D and
RE48, four trunk start relays R555, RG89, REG5
and RE79, five tall start relays RG15, R580, RE85,
RE80 and RE83, and a control network. Also,
the commen start and level distributor unit 1000

. comprises an audible signal 1047, a timer or de-

lay starting device 1048 and a control key K i031.
& number of trunk lines are provided which ex-
tend befween the common start and level dis-
tribufor unit 1889 and the individual operator

5 bositions st the: switchboard; the trunk line 10899

extending between the common start and level
distributor-unit {806 and the first operator posi-
tion 1489 at the switchboard.

The frunk start relay RE35. correspends to a
group- of ten C. L. R. trunks; including the
C. L. R. trunk 459, terminating in the second
level of the contact banks of the finder switeches
of the finder-selector links associated with the
operator positions at the switchboard; the trunk
start relay R880 corresponds to a group. of ten
C. I: 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 298, terminating in the fourth level of the
contact banks of the finder switches of the finder-~
selector links associated with the operator posi-

tions ab the switchboard; and the trunk start:

7

relay: R6T0: corresponds to: g group of ten reserve
trunks, not- showxn, terminating in the fifth level
of the:contact banks of the finder switches of the
finder-selector links associated with the operator
bositions. at. the switchboard. Finally, the toll
start: relay R§78. corresponds to a group of ten
C. A. X. toll lines, including the C. A. X, toll line
848, terminating in. the sixth level of the contact
banks of the finder switches of the finder-selector
links. associated with: the operator positions at
the switchboard; the tell start relay RE80 corre-
sponds to-a.group: of ten G. A. X, toil lines, not
shown, terminating in the seventh level of the
contact banks of the finder switches of the
finder-selector links assoeciated with the operator
positions at the switchboard; the toll start, relay
RE38 corresponds. to a group of ten. reserve toll
lines, not.shown, terminating: in the eighth. level
of the: contact banks of the finder switches of
the finder-selector links:associated with the oper-
ator positions: at the switchboard; the toll start
relay R680 corresponds to a group of ten ring-
down: toll lines, including the ring-down toll line
189, terminating in the ninth level of the con-
tact: banks: of- the finder switches of the finder-
selector: links: associated with the operatoer posi-
tions. at the switchboard; and the toll start re-

lay- RE695. corresponds to a group of ten ring-

dowiv 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.

Eaeh 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 toil 3

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 snswered
by the operaters at the: operator poesitions at the
switchboard. The marking relays R645 to RA845,
inclusive, are: so cennected and arranged that
the- calls: on the lines in the various ten-line
groups’ of trunk and toll lines are answeraed by
the: operators at the operator positions at the
switehboard in a predetermined order. More
particularly; the- calls-in the various levels be-
tween two' and ten, inclusive, in the contact
banks of the finder switches of the finder-selector
links® associated with- the operator positions at
the-switchboard are cleared of calls suceessively
in: & 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
450, respectively; in- Fig. 4. Also, the combined
lecal and tolliconnector switches are identical to
the combined local and toll connector switch in-
dicated. at 574 in Fig. 5. Further, the local
finder switeh- included in each prepay manual
frunk: cireuit is identical to the local finder switch
indicated. ot 287 in Fig. 2; while each of the toll
transmission: selector switches is identical to the
tolli transmission selector switch indicated at 572
iy Fig.. B. Moreover, each of these switches is
of the well known Strowger type and is connected
and arranged i the usual manner.  The specific
connection: and arrangement of these switches
are: mot described as the details thereof form no
part of tlwe present invention.

The specific connections and: arrangements of
the: Iocal distributor indicated at 4453 in Fig. 4
and agsociated: with' the links of the local switch
train; and: the local distributer indicated at 283
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in Fig. 2 and associated with the local 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 1488 which comprises a set
of position keys (4008A, position telephone equip-
ment 1180 and a relay group (200. As best
shown in Fig. 14, the set of position keys 1460A
arranged at the first operator position 1400 com-
prises a coin return key K, a coin collect key K2,
an error.key K3, a dial key K4, a ring key K§, a
cut-off key K6, an order and start key KT, a re-
lease key K8, a transfer key K9, a toll answer key
Ki0, a check key Kil and a delay call key Ki2.
Also associated with the first operator position
are an audible signal Bf153, a toll lamp LI {45 and
a trunk lamp L1146. 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 1108 at the
first operator position (400 comprises, as best
shown in Fig. 11, a receiver {128, a transmitter
1121, a talking repeater 1105, and a monitoring
repeater 1192, 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 1200 arranged at the first op-
erator position 1480 comprises, as best shown in
Figs. 11, 12 and 13, a group of relays including a
transmitter supply relay R1109, a monitor relay
RI110, a talk relay R1130, a transfer relay R1208,
a front split relay R1210, a rear split relay R1220,
a supervisory relay R1230, a rear coin control re-
lay R1240, an answer pilot relay R1250, an error
relay RI260, a dial rear relay R1300, a distributor
start relay R1310, a call pilot relay R1320, a cut-
in relay R1330, a call relay R1340, a reverting call
relay R{370 and a number of control relays R1120,
R1140, Ri150, R1160, Ri350 and RI369, 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 8008, shown in Fig. 8, being
included in the group of finder-selector links in-
dividually associated with the first operator posi-
tion 1400. 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 1210 extending to the trunk circuit at
the first operator position (400.

The finder switch 700 comprises a switching
mechanism 701 of the Strowger type including a
wiper set provided with a number of wipers 702

2,230,053

to 108, inclusive, and capable of both vertical and
rotary movements. Further, the mechanism 761
comprises a circumferentially disposed main con-
tact bank including ten vertical levels of contact
sets arranged in circumferentially spaced-apart
relationship. Also, the mechanism 181 includes
a vertical control contact bank T28 associated
with a vertical control wiper 788. The mecha-
nism 781 is provided with a vertical magnet M733
for moving the wiper set thereof in the vertical
direction, a rotary magnet M724 for moving the
wiper set thereof in the rotary direction, and a
release magnet M135 for releasing the wiper set
thereof and for causing the wiper set thereof to
be returned to its normal position. Finally, the
switching mechanism T0¢ has a number of sets
of switch springs S7138%, S784 and S785 operatively
associated therewith which are controlled in ac-
cordance with the movements of the wiper set
thereof in a manner more fully described subse-
quently.

Also, the finder switch 189 comprises a group of
relays including an electropolarized relay R110, a
transfer relay R120, a step relay R138, a start re-
lay R146, a connect relay R180 and a cut-in relay
R160, and a control network. Moreover, the
finder switch 709 has individually associated
therewith a link listening or talk key K180 and a
monitor key K170 which are operative to asso-
ciate the finder switch 108 with the cable 1270
extending to the trunk circuit at the first operator
position 1420. Finally, a number of supervisory
lamps L7116, L7167 and L1688 are associated with
the finder switch 700 for supervisory purposes.

The toll selector switch 868 comprises a switch-
ing mechanism 801 of the Strowger type including
a wiper set provided with a number of wipers 882
to 8086, inclusive, and capable of both vertical and
rotary movements. Further, the mechanism 88i
comprises a circumferentially disposed main con-
tact bank including ten vertical levels of contact
sets arranged in circumferentially spaced-apart
relationship. Moreover, the mechanism 881 is
provided with a vertical magnet M8TT for driv-
ing the wiper set thereof in the vertical direction,
a rotary magnet M818 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 he returned to its nor-
mal position. Finally, the switching mechanism
801 has a number of sets of switch springs S833,
5834, S835, 5836, S837, S838 and S839 operatively
associated therewith which are controlled in ac-
cordance with the movements of the wiper set in
a manner more fully described subsequently.
Algo, the toll selector switch 880 comprises a
group of relays including an electropolarized re-
lay R810, a busy relay R826, a line relay R830, a
hold relay R840, a transfer relay R850, a ring-
down relay R885 and a number of centrol relays
R850, R8T0, R88Y, R890 and R8BS, and a circuit
network.

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 toll selector switch 448 is identical to the
toll selector switch 808 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 851,
illustrated in Fig. 4, being individually associ-
ated with the first operator position 1438. Pref-
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cuit, traced hereinafter, for energizing the lower
winding of the transfer relay R720.

When the wiper set of the mechanism 7191 is
moved away from its normal position one step
in the vertical direction the sets of switch springs
8784 and S785 are actuated into engagement,
When the set of switch springs S184 is actuated
into engagement a holding circuit, traced here-
inafter, is prepared for. energizing the upper
winding of the transfer relay RI128; and when
the set of switch springs S185 is actuated into
engagement a circuit, traced hereinafter, is pre-
pared for energizing the release magnet M1735 of
the mechanism 161,

Upon operating, the step relay RT30 inter-
rupts, at the contacts 731, a point in the previ-
ously traced circuit for energizing the vertical
magnet M133, thereby to cause the latter magnet
to restore. Upon restoring, the vertical magnet
MT33 interrupts, at the contacts 736, the previ-
ously mentioned circuit for energizing the wind-
ing of the step relay R738, thereby to cause the
latter relay to restore. Upon restoring, the step
relay R130 recompletes, at the contacts 731 the
previously traced circuit for energizing the ver-
tical magnet M733, thereby to cause the vertical
magnet MT33 to reoperate. The vertical magnet
M733 and the step relay RI30 interact, in the
previously described manner, thereby to cause
the vertical magnet M133 to drive the wiper set
of the mechanism 101 step by step in the ver-
tical direction until the wiper set of the mecha-
nism 181 is driven to the second vertical level
wherein the trunk line 440 extending to the
C. L. R. trunk circuit 468 and the C. L. R. trunk
450 is terminated in the main contact bank of the
mechanism 181, at which time the vertical con-
trol wiper 708 engages in the associated vertical
control contact bank 788 the second contact ter-
minating the conductor C612 in the trunk line
610 having ground potential thereon.

‘When the vertical wiper 708 engages the sec-
ond contact in the vertical control contact bank
182 having ground potential thereon, a circuit is
completed for energizing in series the lower wind-
ing of the transfer relay R7120 and the winding
of the step relay R139, this circuit extending from
ground potential appearing upon the wiper 768
by way of the lower winding of R128, the con-

-tacts 724 and the winding of R730 to battery.

Shortly after the transfer relay RT28 is ener-
gized over the above-traced circuit, this relay
being of the slow-to-operate type, it operates to
complete, at the contacts 121, the previously

- mentioned holding circuit for energizing the up-

per winding of the transfer relay R720, this cir-
cuit extending from ground by way of the upper
winding of R129, the sets of switch springs S784
and 5783, the contacts 121 and the resistor 782
to battery. Also, the transfer relay R120 inter-
rupts, at the contacts 124, a point in the previ-
ously traced circuit for energizing the lower
winding thereof in series with the winding of
the step relay R7230 and interrupts, at the con-
tacts 722, the previously traced circuit for ener-
gizing the winding of the vertical magnhet M738,
thereby to arrest further movement of the wiper
set of the mechanism 701 in the vertical direc-
tion. Purthermore, the transfer relay R7120 com-
pletes, at the contacts 123, a circuit for energiz-
ing the rotary magnet M734 of the mechanism
791, this circuit extending from ground by way
of the contacts 742, 714, 731 and 723 and the
winding of M734 to battery. Also, the transfer

- relay RI128 interrupts at the contacts 126, a fur-
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ther point in the previously mentioned circuit for

" energizing the release magnet MT725, prepares,

at the contacts 125, a point in a circuit, traced
hereinafter, for energizing the intermediate wind-
ing of the electropolarized relay R7i8 and com-
pletes, at the contacts 127, a circuit for illumi-
nating the supervisory lamp L188. The circuit
for illuminating the supervisory lamp LT58 ex-
tends from ground by way of the resistor 171,
C718, the contacts 121, C7089 and the lamp L7163
to battery. The illumination of the supervisory
lamp L1768 indicates to the operator at the first
operator position 1480 that the finder-selector
link illustrated is busy.

When the rotary magnet MT34 is energized
over the previously traced circuit it operates
to drive the wiper set of the mechanism 781 one
step-in the rotary direction and to complete, at
the contacts 181, an obvious circuit for energiz-
ing the winding of the step relay R130, thereby
to cause the latter relay to operate. Upon op-
erating, the step relay RT20 interrupts, at the
contacts 131, the previously traced circuit for
energizing the rotary magnet M734, thereby to
cause the rotary magnet MT24 to restore and
interrupt, at the contacts 737, the circuit for
energizing the winding of the step relay R7130,
whereupon the step relay R130 restores to re-
complete, at the contacts 131, the previously
traced circuit for energizing the rotary magnet
M7234. The rotary magnet M734 and the step
relay R130 continue to interact, in the above de-
scribed manner, until the wiper set of the mech-
anism 761 is rotated to the rotary position of
the contact set in the main contact bank of the
mechanism 181 wherein the trunk line 440 ex-
tending to the C. L. R. trunk circuit 420 is ter-
minated, at which time the wiper 786 of the wiper
set engages a contact in the contact set terminat-
ing the control conductor C444 of the trunk line
443, the control conductor C444 having battery
potential thereon. When the wiper 708 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 RT10, this circuit extending from
ground at the contacts 125 by way of the inter-
mediate winding of R718, the wiper 106, the con-
trol conductor C844 of the trunk line 449, the
contacts 421 and the winding of R4i0 to bat-
tery. When energized over the above-traced cir-
cuit the electropolarized relay R7!0 operates ex-
ceedingly fast to complete, at the contacts 716,
a holding circuit for energizing the lower winding
thereof, this circuit extending from ground by
way of the contacts 725 and Ti6 and the lower
winding of RT10 to battery. Also, the electro-
polarized relay RTI0 prepares, at the contacts
118, a circuit, traced hereinafter, for energizing
the supervisory relay R1230 in the relay group
1200 and completes, at the contacts 717, 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 R410 in the C. L. R. trunk
circuit 480, thereby to cause the latter relay to
operate. Also, upon operating, the electropo-
larized relay R710 completes, at the contacts T1i
and Ti2, a connection between the line conduc-
tors C441 and C442 of the trunk line 440 and
the line conductors C1284 and C1283 in the cable
1270 extending to the first operator position
1488. At this time the line conductor C1182 of
the: trunk circuit at the first operator position
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is connected by way of the contacts 1201, CI2T1,
Ctigt, the contacts 1141, Ci188, the contacts
1221, the line conductor C{283 in the cable 1270,
the contacts 185 and 112 and the wiper 703 to
the line conductor C442 of the trunk line 448;
and the line conductor C!184 of the trunk circuit
at the first operator position is connected by way
of the contacts 1283 and (223, the line conductor
Ci234 in the cable 1270, the contacts 152 and T!1
and the wiper 762 to the line conductor C441 of
the trunk line 448. Further, it is noted that the
line conductors C&4{ and CA&42 of the trunk line
449 are interconnected in the C. L. R. trunk cir-
cuit 488 by way of the windings 402 and 403 of
the repeater 48{ and the condenser 406. More-
over, the line conductors CI1182 and Ci184 of the
trunk circuit at the first operator position are
operatively connected to the windings 1166 and
1157 of the talking repeater {858 as previously
explained. Accordingly, the telephone instru-
ment at the first operator position 1400 is op-
eratively associated with the repeater 481 in the
C. L. R. trunk circuit 408.

Upon operating, the marking relay R411 in the
C. L. R. trunk circuit 488 completes, at the con-
tacts 412, an obvious holding circuit for energiz-
ing the winding thereof, prepares, at the contacts
411, a further point in the previously mentioned
circuit for energizing the winding of the super-
visory relay Ri280 in the relay group 1289, and
interrupts, at the contacts 413, the previously
traced path for conducting interrupted generator
current over the conductor C417 to the line con-
ductor C482 of the C. L. R. trunk 488, thereby to
interrupt the projection of tone current over the
C. L. R. trunk 489 to the telephone instrument
at the subscriber substation TI1. Also, the mark-
ing relay R418 completes, at the contacts 414, an
obvicus alternative path for applying direct
ground poteatial to the control conductor C453
of the C. L. R. trunk 458, thereby to mark the
C. L. R. trunk 450 as busy to the local selector
switches having access thereto. Finally, the
marking relay R4A:!0 interrupts, at the contacts
415, the previously mentioned path for applying
ground potential to the start conductor C470 in
the trunk line 589 extending to the common start
and level distributer unit (020,

At this time ground potential in the C. L. R.
trunk circuit 489 has been removed from the start
conductor C4878 in the trunk line 698; however,
a multiple path for applying ground potential to
the start conductor C410 in the trunk line 600
may be completed in one or more of the other
¢, L. R. trunk circuits individually associated
with the group of ten C. L. R. trunks, including
the C. L. R. trunk 458, More particularly, ground
potential is completely removed from the start
conductor C47% in the trunk line 600 only when
all of the C. L. R. trunks in the group of ten
C. L. R. trunks, including the C. L. R. trunk 458,
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.
frunks in this group of ten C. L. R. trunks ground
potential is removed from the start conductor
C47¢ in the trunk line 600, thereby to interrupt
the previously mentioned circuit for energizing
the winding of the trunk start relay R8%5 in
order to cause the latter relay to restore.

Upon restoring, the trunk start relay R655 in-
terrupts, at the contacts 6§51, the previously men-

* tioned path for applying ground potential to the
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conductor C5808, thereby to cause the trunk relay
RIi255 to restore in the event ncne of the other
trunk start relays R883, R885 and RE70 is oper-
ated at this time. Asswmning that none of the
trunk start relays R855, R689, R655 and R670 is
operated at this time, the trunk relay R{16585 then
restores. Also, upon restoring, the trunk start
relay R3855 prepares, at the contacts §56, the pre-
viously mentioned circuit for energizing the lower
winding of the marking relay R8(8 in the event
the toll relay R1880 is operated at this time, the
toll relay RI082 being operated at this time in
the event ary one of the toll start relays RS15,
RESL, RSE85, RBY0 or RES5 is operated. In
other words, there are no calls 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 ccontact banks of the finder switches
of the links associated with the operator
positions at the switchbhoard at this time; and
further operation of the common start and level
distributor unit 1898 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 R1855 inter-
rupts, at the contacts 1851, the previously men-

tioned path for applying ground potential to the s

conductor C584, the applicaticn of ground poten-
tial te the conductor CE84 being under the con-
trol of the toll relay Ri880 at this time, as pre-
viously noted. Also, the trunk relay Ri0885 inter-
rupts, at the contacts 1856, the previously traced
path for applying ground potential by way of the
winding of the timer start relay RI0845 to the
start conductor C{308 in the trunk line (305,
thereby to cause the timer start relay R{945 to
restore in the event the toll relay R1080 is not
operated at this time, Also, upon restoring, the
trunk relay RI§55 interrupts, at the contacts
1058, a further point in the previously mentioned
path for applying ground potential to the con-
ductor Ci843 extending to the chief operator po-
sition and interrupts, at the contacts 1059, the
multiple circuits for illuminating the trunk lamps
at the various operator positions at the switch-
board. More particularly, the trunk relay RI1055
interrupts, at the contacts 1859, the previously
traced circuit for illuminating the trunk lamp
Lii{46 at the first operator position. When the
trunk lamp L{#46 at the first operator position
1480 is thus extinguished the operator thereat is
advised that there are no trunk calls waiting to be
answered. Also upon restoring the trunk relay
R385 interrupts at the contacts 1858 the pre-
viously mentioned circuit for energizing the wind-
ing of the signal relay Ri0$3, thereby to cause
the latter relay to restore, Upon restoring the
signal relay RIi838 interrupts, at the contacts
1054, 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 1846 the previously men-
tioned path for applying ground potential to the
relay starting device (048, thereby to arrest the
timing operation thereof and positively to pre-
vent operation of the audible signal 1047,

When the finder switch 780 operated to move
the wiper set of the mechanism 701 to the second
level in the associated contact bank wherein the
trunk line 448 extending to the C. L. R. trunk cir-
cuit 469 is terminated, the transfer relay RT120
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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 1498 in 2 man-
ner more fully described hereinafter. Also, upon
operating, the position relay R1020 prepares, at
the contacts 1024, a path, traced hereinafter, for
applying ground potential to the start conductor
Ci306 in the trunk line 1385, thereby to prepare
a further point in the previously mentioned cir-
cuit for energizing the winding of the start relay
R740 in the finder switch 700.

Also, upoh operating, the connect relay R758
in the finder switch 700 prepares, at the con-
tacts 187, a circuit, traced hereinafter, for ener-
gizing the winding of the answer pilot relay R1250
and prepares, at the contacts 152 and 158, a cir-
cuit, traced hereinafter, for connecting the trunk
circuit at the first operator position 1450 to the
wipers 102 and 708 of the wiper set included in
the mechanism 781 of the finder switch 180.
Further, the connect relay RT50 interrupts, at
the contacts 154, an obvious path for applying
ground potential to the conductor C192 in the
cable 186, thereby to mark the cable 186 as hav-
ing a calling condition thereon. A% this time
the apparatus at the first operator position 1400
and the apparatus in the finder switch 798 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
bosition 1480 in a manner more fully described
subsequently.

Extension 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 subsecriber 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 T 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
T1 to operate and mark the subscriber line 451
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 451. The
local finder switch 456 of the local link 4354 then
operates to seize the calling subscriber line 451,
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-
sceriber substation Ti that he may operate the
dial mechanism thereat in order to extend the
connection further. Also when the loca} finder
switch 456 seizes the subsecriber line 451 the line
circuit 452 operates to mark the subscriber line
451 as busy to the switches having access thereto.
The subscriber at the calling subscriber substa-
tion Tt then dials a single digit, preferably the
digit 0, thereby to cause the local selector switeh
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-
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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 480 a lcop circuit is completed in
the local selector switch 45% including the wind-
ings of the line relay R438 in the C. L. R. trunk
circuit 480, this loop circuit extending from
ground by way of the right-hand winding of
R430 and the windiag 485 of the repeater 401 to
the line conductor C452 of the C. I. R. trunk
£50 and from battery by way of the left-hand
winding of R430 and the winding 464 of the re-
beater 401 to the line conductor C451 of the
C. L. R. trunk 458, the line conductors C451 and
CA452 of the C. L. R. trunk 458 being connected
together by way of a loop circuit including the
local selector switch 455, the local finder switch
458, the line circuit 452, the subscriber line 451
and the telephene 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 483, a circuit for
returning tone current over the C. L. R. trunk
£30 to the telephone instrument at the subseriber
substation 'TH, this circuit extending from the
interrupted generator conductor C411 by way of
the resistor 408, the condenser 416 and the con-
tacts 413 and 433 to the line conductor C452 of
the C. L. R. trunk 458. This application of tone
current tg the line conductor C452 of the C. L. R.
trunk 450 causes the receiver of the telephone
instrument at the subscriber substation Tf to
produce a tone in order to indicate to the sub-
scriber thereat that his call ig receiving atten-

tion. Also, upon operating, the line relay R430 ¢

completes, at the contacts 432, an obvious cireuit
for energizing the winding of the start relay
RE29, thereby to cause this relay to operate.
Upon operating, the start relay RA420 completes,
at the contacts 421, an obvious path for apply-
ing battery potential by way of the winding of
the marking relay R419 to the control conductor
C444 of the trunk line 448 extending to the con-
tact bank of the finder switch 758 and inter-
rupts, at the contacts 423, a peint in g normally
completed circuit for applying battery potential
to the contrel conductor C253 of the C. L. R.
trunk 453, the last-mentioned circuit being nor-
mally completed to mark the C. L. R. trunk 458
as idle. The circuit for applying battery poten-
tial to the control conductor C453 of the C. L. R.
trunk 458 extends, when completed, from bat-
tery by way of the impedance 1434 and the con-
tacts 423 to the control conductor C453 of the
C. L. R. trunk 459, Further, the start relay
R420 completes, at the contacts 422, an cohvious
path for applying ground potential to the con-
trol conductor C453 of the C. I.. R. trunk 458,
thereby to mark the C. I. 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 C478
in the trunk Jine 650 extending to the common
start and level distributor unit 1000,

This application of ground potentisl to the
start conductor C478 in the trunk line 688 com-
Pletes an obvious circuit for energizing the wind-
ing of the trunk start relay R§E5 corresponding
to the group of ten C. L. R. trunks, including
the C. L. R. trunk 459, When the winding of
the trunk start relay R&85 is thus energized this
relay operates to interrupt, at the contacts 656,
a point in & circuit, traced hereinafter, for en-

ergizing the lower winding of the marking relay
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‘R318, to complete, at the contacts §5T, an ob-

vious path for applying ground potential to the
conductor C%8%, thereby to complete an obvious
cireuit for energizing the winding of the trunk
reiay R1085, and to prepare, at the contacts 658,
a path, traced hereinafter, for applying ground
potential to the conductor C8i2 in the trunk line
§18 extending to the vertical control contact
bank 783 of the mechanism 781 of the finder
switch 789, the conductor C6{2 being terminated
by the second contact in the vertical control
contact bank 89, thereby to mark the second
jevel in the main contact bank of the mechanism
161 as terminating the trunk line 440 extending
to the C. L. R. trunk circuit 408 associated with
the C. L. R. trunk 459.

When the trunk relay R1055 is thus energized
it operates to complete, at the contacts 1851, an
cbvious path for applying ground potential to
the conductor C884, thereby to complete a cir-
cuit for energizing the lower winding of the
marking relay R685, this circuit extending from
the grounded conductor C384 by way of the con-
tacts 682 and the lower winding of RE&68 to bat-
tery. The marking relay R895 then operates to
complete, at the contacts 607, a holding circuit
for energizing the upper winding thereof in series
with the upper winding of the control relay RG09,
this circuit extending from ground by way of the
upper winding of R608, C803, the contacts 18|
and €07 and the upper winding of R8085 to bat-
tery. Also, the marking relay RS$05 interrupts,
at the contacts 688, a point in a holding circuit,
traced hereinafter, for energizing the upper
winding of the marking relay R&45 in series with
the upper winding of the control relay RA80, pre-
pares, at the contacts 608, a point in the pre-
viously menticned circuit for energizing the lower
winding of the marking relay R6!0, and com-
pletes, at the contacts 609, the previously men-
tioned path for applying ground potential to the
conductor C§12 in the trunk line 610. The last-
mentioned path extends from ground by way of
the contacts 1234, 1639’, C808 and the contacts
$098 and 658 to the conductor C6i2 in the trunk
line €i0. At this time further operation of the
marking relays R605 to R645, inclusive, is ar-
rested due to the operated condition of the trunk
start relay RE55, which latter relay retains in-
terrupted, at the contacts 688, the previously
mentioned circuit for energizing the lower wind-
ing of the marking relay R610.

Also, upon operating, the trunk relay R10ES
prepares, at the contacts 1088, a point in the
previously mentioned path for applying ground
potential to the conductor C1843 extending to the
chief operator position, this path being inter-
rupted at this time due to the operated condition
of the position busy relay R1049. Further, the
trunk relay R{055 completes, at the contacts
{259, an obvious path for applying ground poten-
tial to the conductor Ci(92 in the trunk line
1089, thereby to complete an obvious circuit for
luminating the trunk lamp Li!46 at the first
operator position 1480 at the switchboard and
multiple circuits, not shown, for illuminating the
trunk lamps at the other operator positions at
the switchboard. The illumination of the trunk
lamps at the various operator positions at the
switchboard indicates to the operators thereat
that a trunk call has been extended to the
switchboard to be answered. Further the trunk
relay Ri855 completes at the contacts 1058 an
obvious circuit for energizing the winding of the
signal relay Ri050 thereby to cause the latter
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relay to operate. Upon operating the signal
relay RI1050 completes at the contacts 1851 an
obvious circuit for energizing the winding of
the audible signal Bi3%3 at the first operator
position {488 at the switchboard and multiple
circuits not shown, for energizing the windings
of the audible signals at the other operator posi-
tions at the switchboard. The operation of the
audible signal BI153 indicates to the operator
at the first operator position that an incoming
call has been extended to the switchboard.

Also, the trunk relay R1055 completes, at the
contacts 1056, a path for applying ground poten-
tial by way of the winding of the timer start
relay R1845 to the start conductor Ci88$ in the
trunk line {865, thereby to complete a circuit
for energizing the winding of the timer start
relay R1645 in series with the start relay R740
in the finder switch 768, this circuit extending
from ground by way of the contacts 1056, the
winding of R1045, Ci072, the contacts 1524, the
start conductor Ci1386 in the trunk line 1383, the
contacts 1211, Ci388, the contacts [2¥{, the con-~
ductor C1287T in the cable 1279, the contacts 151’
and the winding of R140 to battery. When thus
energized the timer start relay RIG45 and the
start relay R740 operate.

Upon operating, the timer start relay R1045
completes, at the contacts 1046, an obvious path
for applying ground potential to the delay start-
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ing device 1048, which device operates a prede- -

termined time interval thereafter to complete
an obvious circuit for operating the audible sig-
nal 1047. The operation of the delay starting
device 1048 a predetermined time interval after
the operation of the timer start relay RiC45 to
initiate operation of the audibie signal 1047 is
effective to indicate to the exchange attendant
that the finder switch 700 associated with the
first operator position {488 at the switchboard
has failed to find a trunk line terminating in the
contact bank thereof having a calling condition
thereon. ’

Continuing now with the cperation cf the
finder switch 784 incident tc the operation of
the start relay R740, the latter relay completes,
at the contacts 742, an obvious circuit for ener-
gizing the upper winding of the electropolarized
relay R7i0, thereby to render the latter relay ex-
ceedingly fast to operate when the intermediate
winding thereof is energized, as will be explained
hereinafter. Also, the start relay R748 com-
pletes, at the contacts 742, a circuit for ener-
gizing the vertical magnet M133 of the mecha-
nism 781, this circuit extending from ground by
way of the contacts 742, 714, T13{ and 722 and the
winding of M133 to battery. When the vertical
magnet M733 is energized over the above-traced
circuit it operates to drive the wiper set of the
mechanism 181 away from ifs normal position
che step in the vertical direction. Also, upon
operating, the start relay R746 interrupts, at the
contacts 743, a point in a circuit, traced herein-
after, for energizing the release magnet M735 of
the mechanism 18{, prepares, at the contacts 144,
a circuit, traced hereinafter, for energizing the
supervisory relay R{238 in the relay group 1288
and prepares, at the contacts 7436, a circuit,
traced hereinafter, for illuminzting the super-
visory lamp L767.

Also, upon operating, the vertical meagnet
M733 completes, at the contacts 735, an obvious
circuit for energizing the winding of the step
relay R180, thereby to cause the latter relay to
operate and prepares, at the contacts 738, a cir-
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operated as previously explained. Also, upon op-
erating, the transfer relay R120 completes, at the
contacts 72!, a path for applying battery poten-
tial to the conductor C1289 in the cable 1270 ex-
tending to the first operator position (400, this
path extending from battery by way of the re-
sistor 732 and the contacts 721 and 157 to the
conductor Ci288. This application of battery po-
tential to the conductor C1288 in the cable 1270
completes an obvious path for energizing the
winding of the answer pilot relay RI250 in the
relay group 1209, thereby to cause the latter relay
to operate. Upon operating, the answer pilot re-
lay RI258 interrupts, at the contacts i251, the
previously traced circuit for energizing the wind-
ing of the start relay RT40 in the finder switch
100 and completes, at the contacts 1252, an ob-
vious holding circuit for energizing the winding of
the last-mentioned relay, thereby to rstain the
start relay R740 in its operated position. Also,
the answer pilot relay Ri250 completes, at the
contacts 1258, the previously mentioned circuit
for energizing the winding of the control relay
R1140, this circuit extending from ground by way
of the contacts 134, C1393, the contacts 1253,
Cli188, the contacts 1163 and the winding of
R1140 to battery. Shortly after the winding of
the control relay RI140 is energized over the
above-traced circuit, this relay being of the slow-
to-operate type, it operates to complete, at the
contacts 1i14, an obvious circuit for energizing
the winding of the control relay R 159, thereby to
cause the latter relay to operate. Upon operating,
the control relay Ri150 completes, at the contacts
1152, an obvious circuit for energizing the wind-
ing of the control relay R1160, thereby to cause
the latter relay to operate. Upon operating, the
control relay RI168 completes, at the contacts
{62, a holding circuit for energizing the winding
thereof, this circuit extending from the grounded
conductor C1188 by way of the contacts 1162 and
the winding of RI168 to battery. Also, the control
relay R{I60 interrupts, at the contacts 1183, the
previously traced creuit for energizing the
winding of the control relay R1i49, thereby to
cause the latter relay to restore. Upcn restoring,
the control relay RI149 interrupts, at the con-
tacts 1144, the previously ‘mentioned circuit for
energizing the winding of the control relay R1150,

- thereby to cause the latter relay to restore. Upon

restering, the control relay RI180 interrupts, at
the contacts 1152, the previously mentioned origi-
nal circuit for energizing the winding of the con-
trol relay R1{80. Shortly after the control relay

. RI160 operates, ground potential is removed from

the control conductor C!i{88 due to the restora-
tion of the distributor start relay R{310 in a man-
ner more fully described hereinafter, thereby to
interrupt the previously traced holding cireuit
for energizing the winding of the control relay
R{168. Shortly thereafter, the control relay
RA16D restores, this relay being of the slow-to-
release type.

Upon operating, the control relay Ri148 com-

o pletes, at the contacts {142 and 1143, a cireuit for

impressing high frequency tone cwrrent upon the
windings {186 and {i87 of the talking repsater
0165, this circuit extending from the tone con-
ductor Cli64 by way of the contacts 1152 and

; 1142, C1i81, the contacts 1261, Ci(82, the con-

tacts 1133, Cli78, the windings 1188 and 1187,
CHiTl, the condenser [1{8, the contacts 1135,
Cit84 and the contacts 1143 to ground. Upon
operating, the confrol relay R1i58 interrupts, at

5 the contacts 1182, the above-traced circuit for

15

impressing high frequency tone current upon the
windings 1188 and 107 of the talking repeater
{185 and prepares, at the contacts {151, an addi-
tional circuit for impressing high frequency tone
current upon the windings mentioned of the talk-
ing repeater 1{83. Upon operating, the control
relay R1168 completes, at the contacts {161, the
previously mentioned additional circuit for im-
pressing high freguency tone current upon the

windings mentioned of the talking repeater 1§05, ;

this additional circuit extending from the tone
conductor Ci1i64 by way of the contacts {51,
{i81 and 1142 to CIi81 and therefrom by way of
the previously traced path including the windings
1168 and t{97 of the talking repeater I105 to
ground at the contacts 1{43. When the control
relay RI143 restores it interrupts, at the con-
tacts 142, the previously traced additional cir-
cuit for impressing high frequency tone current
upon the windings mentioned of the talking re-
peater 1183, Accordingly, high frequency tcne
current is twice connected to and disconnected
from the windings mentioned of the talking re-
peater 1185, As previously explained, the re-
ceiver 1128 at the first operator position 1489 is
operatively connected to the winding 1487 of the
talking repeater 1{85. Accordingly, the receiver
1128 operates to produce a zip-zip tone at the
first operator position, thus indicating to the op-
erator thereat that the finder switch 780 is cp-
erating to route a call to this position.

Also, upon operating, the answer pilot relay
RI1250 interrupts, at the contacts {255, the pre-
viously traced circuit for energizing the winding
of the distributor start relay R{310, thereby to
cauise the latter relay to restore. Upon restor-
ing, the distributor start relay RI2{0 interrupts,
at the contacts 214, the previously traced path
for applying ground potential to the control con-
ductor C1i88 as previously explained, in order to
cause the control relay R{189 to restore. Also,
upon operating, the answer pilot relay R1259 com-
pletes, at the contacts 1258, s path for applying
ground potential to the start conductor C1386 in-
cluded in the cable 1388 extending to the sender
control circuit 461, this path extending from
ground by way of the contacts 1{8f, Ci 189, the
contacts 1137, Cl181, the contacts 1263 and 1258,
C1380 and the contacts 1322 to the start con-
ductor C1{386 included in the cable 1388,

This application of ground potential to the
start conductor C{386 in the cable 1388 extend-
ing to the sender control ecircuit 48! causes the
apparatus included in the sender control cireuit
451 to operate in a well known manner. TIIore
particularly, the operation of the rotary switch
B467 is controlled, thereby to cause the last-
mentioned switch to find the cable 73§ having a
calling conditicn thereon and extending to the
finder-selector link illustrated. When the ro-
tary switch S467 finds the cable 188 a circuit is
prepared for energizing the cut-in relay R188 in
the finder switch 785. Also, the operation of the
sender control circuit 481 causes the rotary switeh
S486 to find an idle digit register and control
circuit. Assuming that the rotary switch S488
selects the line 464 extending to the digit register
and control circuit 452, the sending key set 463 at
the first operator position 1488 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 160
after the call has been answered at the first op-
erator position.

Also, upon restoring, the distributor start re-
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lay R1310 interrupts, at the contacts 1311, a fur-
ther point in the previously traced circuit for en-
ergizing the winding of the start relay R748 in
the finder switch 708, 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 R1250.
Further, the distributor start relay R{810 com-
pletes, at the contacts £312, the previously men-
tioned path for applying ground potential to the
guard conductor Ci807 in the trunk line 1385,
thereby to complete a circuit for energizing the
lower winding of the position relay R18i85, this
circuit extending from the grounded guard con-
ductor C1807 in the trunk line 1305 by way of
the contacts (923 and the lower winding of RI015
to battery. The position relay R1615 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
C1094, thereby to cause the position relay RI015
to complete, at the contacts 10{7, a holding cir-
cuit for energizing the upper winding thereof in
series with the winding of the position busy relay
Ri040. This circuit extends from ground poten-
tial appearing upon the distributor start conduc-
tor C10984 by way of the contacts {082 and 1037,
the winding of R16£8, Ci073, the contacts {912 and
1817 and the upper winding of Ri015 to battery.
In the event the distributor start relay in the
relay group associated with the second operator
position at the switchhoard is not operated,
ground potential appears upon the guard con-
ductor Cl1084, thereby to cause the position relay
RI015 to complete, at the contacts 1018, a cir-
cuit for energizing the lower winding of the posi-
tion relay RI0#9 incident to the operation of the
position relay RI815. Upon operating, the posi-
tion relay Ri019 completes, at the contacts 1041,
a holding circuit for energizing the upper wind-
ing thereof in series with the winding of the posi-
tion busy relay R1648, this circuit extending from
the ground distributor start conductor Ci€94 by
way of the contacts 1832 and 1037, the winding
of R1646, C1073, the contacts 1821 and 1011 and
the upper winding of R1810 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
cceupy their restored positicns ground potential
appears vron both of the guard conductors C1083
and C188{. Also, ground potential appears upon
the guard conductor C1287 due to the restored
position of the distributor start relay Ri318.
Furthermorse, ground potential is completely re-
moved from the distributor start conductor C1084,
thereby to interrupt the previously traced hold-
ing circuits for energizing the winding of the
position busy relay R1840 in series with the upper
windings of the different position relays Ri810,
RI0IS and Rif#8. Accordingly, operation of the
position distributor 1§85 is arrested in this event.

In view of the above description of the opera-
tion of the position distributor 1665 it will be
understood that further operation of the posi-
tion distributor {863 is initiated at this time in-
cident to the restoration of the distributor start
relay R{31{8 in the relay group associated with the
first operator position {488 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
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operator positions is operated ground potential
is again applied to the distributor start con-
ductor C18%4, thereby to initiate further opera-
tion of the position distributor 1€65 in order to
cause the position distributor 1805 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 switechboard is restored, not one of
the three previously traced holding circuits for
energizing the winding of the position busy relay
R840 in series with the upper winding of one
of the position relays Ri010, Ri0{S or RI020 is
completed. Accordingly, the position busy relay
R840 restores to prepare, at the contacts 1042,
a. point in the previously mentioned path for ap-
plying ground potential to the conductor C1043
extending to the chief operator position. At this
time the previously mentioned path for apply-
ing ground potential to the conductor C1043 ex-
tending to the chief operator position will be
completed due to the operation of either the trunk
reiay R10G55 or the toll relay Ri060, thereby to
indicate 1o 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 RIi3i8 in the relay group 1200 associated
with the first operator position 1460 restores, the
position relay R1615 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 RI1040
being completed. The operated position relay
Ri015 interrupts, at the contacts 1616, a point
in the previously traced holding circuit for ener-
gizing the upper winding of the position relay
Ri020 in series with the winding of the position
busy relay R1040, prepares, at the contacts {018,
the previously traced circuit for energizing the
lower winding of the position relay RI10i0, and
prepares, at the contacts {019, a point in a cir-
cuit for applying ground potential by way of the
winding of the timer start relay Ri045 to the
start conductor C1883. Also, when the distributor
start relay R1i310 restores it interrupts, at the
contacts 1313, the previously traced path for ap-
plying ground potential to the distributor start
conductor Ci094 in the trunk line 1850, ground
potential being applied to the distributor start
conductor Ci884 in the relay group associated
with the second operator position at this time.

The position relay Ri0820 then restores to in-
terrupt, at the contacts 1822, 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{048, to pre-
pare, at the contacts 1021, a point in the previ-
ously traced holding circuit for energizing the
upper winding of the position relay R1010 in series
with the winding of the position busy relay R{040,
to interrupt, at the contacts (623, the previously
traced circuit for energizing the lower winding

of the position relay RI015, and to interrupt, at ¥

the contacts 1024, the previously traced path for
applying ground potential by way of the timer
start relay RE345 to the start conductor C1306 in
the trunk line 1305. Accordingly, at this time,
the position busy relay R1040 and the position
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relay RIEBIS 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 trunk line 440 extending
to the C. L. R. trunk circuit 489 associated with
the C. L. R. trunk 450 by the finder switch 708,
when the finder switch 700 seizes the trunk line
448, & connection is established between the tele-
phone instrument at the subscriber substation
T1 and the telephone instrument at the first op-
erator position 1460. Also, when the rotary
switch S467 of the sender control circuit 461
finds the cable 788 a loop circuit for energizing
the upper and lower windings of the lihe relay
R830 in the toll selector switch 809 is completed,
this circuit extending from ground in the sender
control circuit 46! by way of the conductor C740
in the cable 186, the control conductor C830 of
the line 828, the lower winding of R830, the con-~
tacts 813 and the line conductor C828 of the line
828 to the line conductor C7188 in the cable 788
and from battery by way of the upper winding of
R830, the contacts 811 and the line conductor
C821 of the line 826 t0 the line conductor C187
in the cable 788, the line conductors Ci87 and
C1788 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 R830 is completed the latter relay
operates to condition the toll selector switch 880
to be responsive to impulses transmitted from
the digit register and confrol circuit 462 in a
manner more fully described subsequently. At
this time the telephone instrument at the calling
subscriber substation Ti is operatively connected
with the telephone instrument at the first oper-
ator position 1488. More particularly, the tele-
phone instrument at the subscriber substation T
is connected by way of the subscriber line 451,
the line circuit 452, the local finder switch 4855,
the local selector switch 455 and the C. L. R.
trunk 458 to the repeater 48! in the C. L. R.
trunk circuit 480; the repeater 461 in the C. L. R,
trunk circuit 480 is connected by way of the trunk
line 449, the finder switch 160, the cable {270 and
the trunk circuit at the first operator position to
the talking repeater 1§08; while the transmitter
{127 and the receiver 1128 at the first operator
position are operatively associated with the talk-
ing repeater 1105. Accordingly, at this time, the
subscriber at the subscriber substation Ti and
the operator at the first operator position 1488
may converse in either direction over the es-
tablished connection and the subscriber at the
calling subscriber substation Tl advises the op-
erator at the first operator position 1480 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 actuatgs 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 oufgoing switch
train including the toll selector switch 888, are
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effective to cause the call to be extended as akove
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 780 operates to find
the trunk line 440 extending to the C. L. R. trunk
circuit 488 and may attract the attention of the
operator at the first operator position 14908 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 TI merely by operating the switch-
hook thereat a number of times. Each time the
switchhook at the subscriber substation Tl is op-
erated the previously traced loop circuit includ-
ing the local switch train for energizing the wind-
ings of the line relay R430 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 431, a circuit for energiz-~
ing the supervisory relay RI238 in the relay group
1280, this circuit extending from ground by way
of the contacts 431 and &{1, the control conductor
C443 of the trunk line 440, the wiper 707, the con-
tacts T¢8 and 744, the conductor C1293 in the ca-
ble 1278, the contacts 1341, C1389 and the wind-
ing of R{238 to battery. When energized over
the above-traced circuit the supervisory relay
R 1230 operates to complete, at the contacts 1231,
an obvious path for applying ground potential to
the conductor CI2858 in the cable 1276. This ap-
plication of ground potential to the conductor
C1285 in the cable 1213 completes a circuit for
illuminating the supervisory lamp L7167, this cir-
cuit extending from the grounded conductor
C128% by way of the contacts 746 and the lamp
L7167 to battery. Accordingly, each time the
switchhook at the calling subscriber substation
T is operated the supervisory relay R1230 in the
relay group (298 at the first operator position
{408 operates to complete, at the contacts 1231,
the previously traced circuit for illuminating the

supervisory lamp L787; likewise, each time the"

switchhook at the calling subscriber substation
T is released the supervisory relay RI230 re-
stores to interrupt, at the contacts 1231, the pre~

viously traced circuit for illuminating the super-

visory lamp L787. 'This flashing of the super-
visory lamp Li867 attracts the attention of the
operator at the first operabtor position 1400,
whereupon the operator at the first operator po-
sition communicates with the subscriber at the
calling subscriber substation TH.

After the operator at the first operator position
{499 has answered the call from the calling sub-
scriber substation Tl she may desire to learn the
particular one of the C. L. R. trunks which is
utilized in the connection between the calling sub-
seriber substation T1 and the first operator posi-
tion. 'This may be accomplished by the operator
at the first operator position by operating the
check key I to its left-hand or rear position.
When the check key Kil is thus cperated the
contacts 1423 thereof are actuated inito engage-
ment, thersby to complete a circuit for energizing
the winding of the rear split relay R1220, this
circuit extending from ground by way of the con-
tacts 1423 of the check key Kif, C1438, C1468
and the winding of R1228 to battery. When en-
ergized over the above-traced circuit the rear split
relay Ri220 operates to interrupt, at the contacts
1221 and 1228, the connestion between the line
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conductors C{283 and Cl284 in the cable 1270
and the line conductors C{182 and C1184 of the
trunk circuit at the first operator position and to
complete, at the contacts (222 and 1224, obvious
connections between the line conductors C1283
and C1284 in the cable 1270 and the line con-
ductors C{894” and C1895’ in the trunk circuit at
the first operator position. Also, when the check
key Kl is operated to its rear position the con-
tacts 1427 thereof are actuated into engagement,
thereby to complete a path for applying battery
potential to the line conductor C441 of the trunk
line 440, this path extending from battery by way
of the resistor 1432, C1458, the contacts 1427 of
the check key KIt, Ci1460, the contacts 1224, the
line conductor C1284 in the cable {270, the con-
tacts 752 and TI{ and the wiper 782 to the line
conductor C441 of the trunk line 440. This ap-
plication of ground potental to the line conductor
C441 of the trunk line 448 completes an obvious
circuit for energizing the winding of the iden-
tity relay R425, thereby to cause the latter relay
to operate. Uvon operating, the identity relay
R425 completes, at the contacts 426, an obvious
circuit for illuminating the identity lamp 1488 in-
dividually associated with the C. L. R. trunk cir-
cuit 460 and the C. L. R. trunk 450 and commonly
associated with the operator positions at the
switchboard. The illumination of the identity
lamp L4908 indicates to the operator at the first
operator position that the established connection
between the first cperator position and the calling
subscriber substation Tl includes the C. L. R.
trunk 4%0.

After the particular C. L. R. trunk included in
the established connection between the first oper-
ator position 1460 in the central office A and the
calling subscriber substation T1 has been identi-
fied by the operator at the first operator position
she operates the check key KI1 back to its nor-
mal position. When the check key Kil is oper-
ated back to its normal position the contacts 1423
thereof are actuated into disengagement, thereby
to interrupt the previously traced circuit for en-
ergizing the winding of the rear split relay R1220
and the contacts 1227 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 R1220 restores, the
latter relay being of the slow-to-release type.
Upon restoring, the rear split relay R1228 recom-
pletes, at the contacts 1221 and 1223, the previ-
ously traced connections between the line con-
ductors C1283 and Ci284 in the cable 1270 and
the line conductors C1182 and C1184 of the trunk
circuit at the first operator position. Upon re-
storing, the identity relay RA425 interrupts, at the
contacts 426, the previously mentioned circuit for
illuminating the identity lamp 1408, thereby to
cause the last-mentioned lamp to be extinguished.

Extension of a call from the switchboard to the
distant exchange B

Assuming that the incoming call from the call-
ing substation T1 is to be extended to the distant
exchange B the operator at the first operator
position 1400 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 483, 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 483
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 461, thereby to cause the impulses
comprising the digits to be transmitted into the
toll selector switch 808 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 1436 thereof, an ob-
vious circuit for energizing the winding of the
error relay RI1260, thereby to cause the last-
mentioned relay to operate. Upon operating, the
error relay RI260 interrupts, at the contacts
1263, the previously traced path for applying
ground potential to the start conductor C!388
in the cable 1380 extending to the sender control
circuit 46f. The operator at the first operator
position then operates the send disconnect key
of the sending key set 4863. When the send dis-
connect key of the sending key set 863 is thus
operated and ground potential is removed from
the start conductor C1386 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 860 is interrupted,
thereby to cause the toll selector switch 880 to be
released in g, 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 1436 thereof, the previously mentioned cir-
cuit for energizing the winding of the error relay
R1260. Shortly thereafter the error relay R1268
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 Ci386 in the cable
1380 extending to the sender control circuit 46i.
When ground potential is reapplied to the start
conductor C1386 in the cable 1388, the sender
control circuit 461 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 482
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
186 associated with the toll selector switch 890,
thereby to condition the toll selector switch 880
to be responsive to impulses to be transmitted
thereto. The operator at the first operator posi-
tion 1480 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 461 to transmit the digits over the
loop circuit including the line relay R380 and the
toll selector switch 888 as previously noted.
Disregarding for the present the details of
the operation of the toll selector switch 860 in
response to the impulses transmitted thereto
from the sender control circuit 48, 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 461 oper-
ates to cause ground potential to be applied to
the conductor C781 in the cable 185. The oper-
ator at the first operator position then operates
the send disconnect key of the sending key set
453, thereby to cause the sender control circuit
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moved from the start conductor Ci285 in the
cable 1383 in a manner more fully described
hereinafter. This application of ground poten-
tial to the conductor CT81 in the cable 786 com-
pletes an obvious circuit for energizing the upper
winding of the cut-in relay Ri60. When thus
energized the cut-in relay R1606 operates to com-
plete, at the contacts 185, a holding circuit for
energizing the lower winding thereof in series
with the upper winding of the call pilot relay
R1320. The last-mentioned circuit extends from
ground by way of the lower winding of R780, the
contacts 165 and 752/, the conductor Ci29868 in
the cable 1270, C1885 and the upper winding of
RI320 to battery. When energized over the
above-traced circuit the call pilot relay R1320
operates to interrupt, at the contacts 1322, the
breviously traced path for applying ground po-
tential to the start conductor C1386 in the cable
1380, as previously noted, and to interrupt, at
the contacts {321, a further point in the pre-
viously traced circuit for energizing the winding
of the distributor start relay Ri3i0. Also, upon
operating, the cut-in relay RT60 completes, ai
the contacts 784, an alternative path for apply-
ing ground potential to the control conductor
C830 of the line 826, thereby to retain the toll
selector switch 888 operated independently of
the sender control circuit 464. Also, the cut-in
relay R7169 completes, at the contacts 763, a
circuit, traced hereinafter, for illuminating the
supervisory lamp L1176 and for operating the con-
trol relay RI128 for a purpose more fully de-
scribed subsequently and completes, at the con-
tacts 168, an obvious alternative circuit for ilumi-
nating the supervisory lamp L768. Moreover,
the cut-in relay R7T60 completes, at the con-
tacts T61 and 762, a connection between the
line 828 extending to the toll selector switch 800
and the line conductors Cii84 and CI182 of the
trunk circuit at the first operator position 1400.

Continuing now with the operation of the toll
selector switch 830, when the previously traced
loop circuit including the upper and lower wind~
ings of the line relay R830 is completed, due to
the seizure of the cable 78& by the sender con-
trol circuit 481, the line relay R838 operates as
previously explained. Upon operating, the line
relay RE30 interrupts, at the contacts 832, a
point in a circuit, traced hereinafter, for ener-
gizing the release magnet M876 of the mechanism
800 included in the toll selector switch 800 and
completes, at the contacts 831, a cirecuit for ener-
gizing the winding of the hold relay R840. The
last-mentioned circuit extends from ground by
way of the contacts 8¢7 and 83! and the winding
of R840 fo 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 ecircuit for
energizing the release magnet M816, to prepare,
at the contacts 844, a circuit, traced hereinafter,
for energizing the vertical magnet M811 of the
mechanism 884 in multiple with the lower wind-
ing of the transfer relay R850, and to complete,
at the contacts 841, an obvious path for applying
ground potential to the control conductor C830
of the line 826 independently of the sender con-
trol circuit 461.

This application of ground potential to the
control conductor C830 of the line 826 completes
o, circuit for energizing the upper winding of
the transfer relay R8§S, this circuit extending
from the grounded conirol conductor C830 of
the line 826 by way of the set of switch springs
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5836 and the upper winding of R859 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, s multiple circuit for ener-
gizing the upper winding of the busy relay R820
and the lower winding of the electropolarized
relay R810. 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 R8!0 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 R818 is thus energized this relay
is rendered exceedingly fast to operate when the
intermediate winding thereof is energized. Upon
operating, the transfer relay R&§J prepares, at
the contacts 854, a further peoint in the previously
mentioned circuit for energizing in multiple the
vertical magnet M817T and the lower winding of
the transfer relay R850 and completes, at the
contacts 883, o circuit for energizing the winding
of the control relay R880. The circuit for ener-
gizing the winding of the control relay R$69 ex-
tends from the grounded control conductor C8380
of the line 826 by way of the set of switch springs
3837, the contacts 853 and the winding of RE5D
to battery. When energized over the above-
traced circuit the control relay R869 operates
to prepare, at the contacts 863, a circuit, traced
hereinafter, for energizing the winding of the
control relay R88C in series with the rotary mag-
net M878 of the mechanism 891. The toll selec-
tor switch 888 is conditioned at this time to be
responsive to the series of impulses transmitted
thereto from the sender control circuit 456,

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 hank of the mechanism
801 extending to the desired toll or trunk line.
Assuming that the trunk line §30 extending be-
tween the main contact bank of the mechanism
801 and the ring-down toll circuit 189 in-
dividually associated with the toll line {88 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 801, the toll selector switch 800 op-
erates as an automatic trunk hunting selector
switch, only one digit being utilized to effect the
coperation thereof.

Each time the previously traced loop circuit
extending between the sender control circuit
481 and the line relay R33D in the toll selector
switch 800 is interrupted the line relay RE30
restores and each time this loop cireuit is com-
pleted the latter relay regperates. Hach time
the line relay R83§ restores it interrupts, at the
contacts 831, the previously traced circuit for

energizing the winding of the hold relay RQ40 -

and completes, 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 RE%5). Con-

versely, each time the line relay R83¢Q operates it |

interrupts, at the contacts 832, the previously
traced circult for energizing in multiple the
vartical magnet M27T7 and the lower winding of
the transfer relay R85% and completes, at the
contacts 881, the previously mentioned circuit
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for energizing the winding of the hold relay
R848. The hold relay R840, being of the slow-
to-release type, does not restore during impuls-
ing and the vertical magnet M87T operates each
time it is energized to cause the wiper set of the
mechanism 8081 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 M877 in multiple with the wind-
ing of the transfer relay R85% extends from
ground by way of the contacts 817, 832 and 844
to the contacts 854, from the contacts 8354 by
way of the winding of MS8T7 to battery, and
from the contacts 854 by way of the lower wind-
ing of R359 to battery.

When the wiper set of the mechanism 821
is driven away from its normal position one step
in the vertical direction the set of switch springs
8836 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 R858 is inter-
rupted; when the set of switch springs S834 is
actuated into engagement a point in an alter-
native circuit, traced hereinafter, for energizing
the rotary magnet M878 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
M816 is prepared. At the conclusion of the
first digit the wiper set of the mechanism 861
occupies a vertical position opposite the level in
the main contact bank of the mechanism 80|
wherein the trunk line 178 is terminated and
the sets of switch springs S837 and S838 are
respectively actuated into disengagement and
engagement. When the set of switch springs
©827 is actuated into disengagement the pre-
viously traced circuit for energizing the wind-
ing of the control relay R860 is interrupted,
thereby to cause the latter relay to restore and
prepare, at the contacts 861, a furtlier point in
the previously mentioned circuit for energizing
the intermediate winding of the electro-
polarized relay R8!{0 and prepare, at the con-
tacts 864, a further point in the previously
mentioned alternative circuit for energizing the
rotary magnet M813. 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 RE885.

At the conclusion of the first digit mentioned
the line relay R830 reoperates over the previously
traced loop circuit extending into the sender con-
trol circuit €61, whereupon the previously traced
circuit for energizing in multiple the vertical
magnet M817 and the lower winding of the trans-
fer relay R850 is interrupted at the contacts 832.
Also, the line relay R838 prepares, at the contacts
831, a further point in the previously mentioned
alternative circuit for energizing the rotary mag-
net M878. Shortly thereafter the transfer relay
RB858 restores to complete, at the contacts 856,
the previously mentioned alternative circuit for
energizing the rotary magnet M818 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 R810. The previously mentioned alternative

circuit for energizing the rotary magnet M878 ex- -

tends from ground by way of the contacts 81T and
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831, the set of switeh springs $834, the contacts
856, 864, 874 and 8719 and the winding of MB8T8
to battery. When energized over the above-
traced circuit the rotary magnet MB8T8 operates
to interrupt, at the contacts 819, 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 M8718 operates intermittently, thereby to
drive the wipers of the mechanism 881 step by
step in the rotary direction. The rotary magnet
M8178 continues to operate, thereby to cause the
wiper set of the mechanism 801 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 801
is rotated one step in the rotary direction a trunk
line is tested by the electropolarized relay R810.
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 R810, this path extending from the ground-
ed control conductor C8390 of the line 826 by way
of the intermediate winding of R810, the contacts
843, 852, 825, 861, 8712 and 88! and the wiper
805 of the wiper set of the mechanism 861 to the
grounded control conductor of the busy trunk
line. When an idle trunk line is tested by the
electropolarized relay R810 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 R810. When the intermediate
winding of the electropolarized relay R810 is thus
energized the electropolarized relay R8{0 oper-
ates exceedingly fast to complete, at the contacts
8i6, 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 816 and the upper wind-
ing of R810 to battery. Also, upon operating, the
electropolarized relay R8I0 interrupts, at the

contacts 817, the previously traced alternative cir- 5

cuit for energizing the rotary magnet MS318,
thereby to prevent further movement of the wiper
set of the mechanism 80f in the rotary direction.
Also, the electropolarized relay R810 interrupts,
at the contacts 811, the previously traced circuit
for energizing thé winding of the hold relay R840,
thereby to cause the latter relay to restore shortly
thereafter. Moreover, the electropolarized relay
R810 interrupts, at the contacts 811 and 813, 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 R810 prepares, at the
contacts 812 and 814, 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 R819 completes, at the con-
tacts 815, a path for applying ground potential
to the wiper 805 of the wiper set of the mecha-
nism 801, this path extending from ground by
way of the contacts 815, 852, 825, 861, 872 and
881 to the wiper 805.

This application of ground potential to the wip-
er 805 of the wiper set of the mechanism 80!
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causes the ring-down toll circuit associated with
the seized trunk line to operate and mark the as-
soclated trunk line as busy to the switches having
access thereto. Assuming that the trunk line 170
extending to the ring-down toll circuit 160 indi-
vidually associated with the toll line 180 extend-
ing between the central office A and the distant
exchange B is seized by the toll selector switch
800 the ring-down toll circuit 168 operates at this
time, thereby to mark the toll line 180 as busy to
the switches having aceess thereto.

In the event the distant exchange B is of the
automatic type series of impulses are transmitted
theretoc from the sender control circuit 461 by
way of the toll selector switch 869, the ring-down
toll circuit 180 and the toll line 180, thereby to
cause the switeh train therein to operate and ex-
tend the connection to a toll operator position in
the distant exchange B. When the toll selector
switch 800 operates to seize the trunk line {10 ex-
tending to the ring-down toll circuit 100 the wiper
894 of the wiper set of the mechanism 801 en-
gages a contact in the main contact bank of the
mechanism 881 terminating the control conductor
C1i12 of the trunk line 170 which is adapted to
have ground potential in the ring-down toll cir-
cuit 189 applied thereto, thereby to complete a
circult, traced hereinafter, for illuminating the
supervisory lamp LT76.

At this time the trunk eircuit at the first op-
erator position 14680 is connected to the toll line
{88 extending between the central office A and
the distant exchange B, the line conductor C1182
of the trunk circuit at the first operator position
being connected by way of the contacts 1201,
Ciigt, the contacts 1t4f, C{180, the contacts
{211, the line conductor C1281 in the cable 1210,
the contacts 154 and 762, the line conductor
C828 of the line 828, the contdcts 814 and C808
to the wiper 883; and the line conductor Ci184
of the trunk circuit at the first operator position
being connected by way of the 'contacts 1203 and
1213, the line conductor C1282 in the cable 1270,
the contacts 751 and 761, the line conductor C821
of the line 828, the contacts 812, C8871 and the
contacts 862 and 881 to the wiper 802, Also, the
line conductors Cli62 and Cii84 of the trunk
circuit gt the first operator position are opera-
tively connected to the talking repeater {185 as
previously explained; and the wipers 803 and 802
of the wiper set of the mechanism 801 engage
the line conductors C17T4 and CI13, respectively,
of the trunk line 170 extending to. the ring-down
toll circuit {08,  Finally, the line conductor C1713
of the trunk line {70 is connected by way of the
contacts {12 to the line conductor C{94 of the
toll line §38; and the line conductor CiT4 of the
trunk line 8 is connected by way of the con-
tacts 114 to the line conductor C185 of the toll
line 198,

Ag previcusly explained, the toll selector switch
824 operated to seize the trunk line 170 extend-
ing fo the ring-down toll circuit 169 ‘due to the
presence of battery potential upon the control
conductor CIT! of the trunk line 170 engaged by
thie wiper 88% of the wiper set of the mechanism
£24. The battery potential on the control con-
ductor Ci74 of the trunk line 17D is derived in
thie ring-down toll circuit 100 and extends from
battery by way of the winding of the marking
relay RI68, the contacts 183 and 12¢ to the con-
trol conductor CiTt of the trunk line 18,  PFur-
thermore, when the electropolarized relay R8I0
operates to cause ground potential to be applied
to the wiper 805 of the wiper set of the mecha-
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nism 801 and consequently to the control con-
ductor CIT1 of the trunk line {70 a cireuit, sub-
stantially identical to that previously traced, is
completed for energizing the winding of the
marking relay R160. When the winding of the
marking relay R180 is thus energized this relay
operates to complete, at the contacts 163, a path
for applying ground potential to the control con-
ductor Ci84 of the trunk line 188 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 189 by way of the trunk line 188. The last-
mentioned path extends from the grounded con-
trol conductor CI7{ of the trunk line 1718 by way
of the contacts {21, {53 and 163 to the control
conductor Ci84 of the trunk line 180.

Also, when the sender control circuit 46! op-
erates to transmit all of the digits registered in
the digit register and control circuit 482 it op-
erates to cause battery potential to be momen-
tarily applied to the conductor C789 in the cable
186, thereby to complete a circuit for energiz-
ing the lower winding of the control relay R895
in the toll selector switch 888, this circuit ex-
tending from the grounded control conductor
C830 of the line 826 by way of the lower winding
of R895, the contacts 897 and 87! and the con-
trol conductor C829 of the line 826 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 839, 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 R88%, and to prepare, at the contacts 898,
a further point in the previously mentioned cir-
cuit for illuminating the supervisory lamp Li78.

The operator at the first operator positionr: 1499,
then causes ringing current to be projected over
the toll line {88 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 positicn.
When the ring key K5 is thus operated an ob-
vious circuit is completed, at the contacts 1402
thereof, for energizing the winding of the front
split relay RI1210, thereby to cause the latter re-
lay to operate. Also, at the contacts 1486 and
i484 of the ring key K5, obvious paths are com-~
pleted for respectively connecting ground and
battery potentials to the conductors Ci485 and
Cl464, Upon operating, the front split relay
RI1210 interrupts, at the contacts 1211 and. 1218,
the previously traced connection between the
trunk circuit at the first operator position and
the line conductors C128f and Ci{282 in the cable
1270 and completes, at the contacts 1212 and {214,
connections between the conducters Ci1484 and
C1465 and the line conductors C128f and C{282,
respectively, in the cable 1278. Accordingly, a
path is completed for connecting ground poten-
tial to the line conductor Ci73 of the trunk line
178 and a path is completed for connecting bat-
tery potential to the line conductor C174 of the
trunk line (10, the first~mentioned path extend-
ing from the grounded conductor CI1485 by way
of the contacts {2{4, the line conductor CI282
in the cable 1270 and by way of the previously
traced path to the line conductor Ci{73 of the
trunk line {78, and the second-mentioned path
extending from hattery potential on the con-
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ductor C1454 by way of the contacts 1212 and the
line conductor C1281 in the cable 1270 and by
way of the previously traced path to the line con-
ductor C114 of the trunk line 170.

This application of ground potential to the
line conductor C1713 of the trunk line 170 com-~
pletes a path for short-circuiting the winding of
the identity relay R125, this path extending from
the grounded line conductor CI713 of the trunk
line 170 by way of the upper winding of the im-
pedance 1130 and the winding of R125 to ground.
The short-circuiting of the winding of the iden-
tity relay R125 positively prevents this relay from
operating at this time. The application of bat-
tery potential to the line conductor Ci74 of the
trunk line 170 completes a circuit for energizing
the winding of the ring relay R110, this circuit
extending from battery potential appearing upon
the line conductor C174 by way of the lower
winding of the impedance 1139, the contacts 127
and the winding of RI10 to ground. When thus
energized the ring relay RI{0 operates to inter-
rupt, at the contacts {12 and 114, the previously
traced connections between the line conductors
C194 and Ci85 of the toll line 190 and the line
conductors Ci13 and CI714 of the trunk line 179
and to complete, at the contacts {{i and 113,
obvious connections between the line conductors
C194 and Ci95 of the toll line $90 and the line
conductors C141 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 145 over the
toll line 190 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 198 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 C1485 and
CI1464, respectively, are interrupted, at the con-
tacts 1406 and 1404 thereof, and the previously
mentioned circuit for energizing the winding of
the front split relay R1210 is interrupted at the
contacts 1402 thereof. Accordingly, the front
split relay R1210 restores 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 RI25 and the pre-
viously traced circuit for energizing the winding
of the ring relay R110 are interrupfed. The ring
relay RI10 then restores to interrupt, at the con-
tacts 111 and 113, the previously traced connec-
tion for projecting ringing current from the ring-
ing generator over the toll line 198 and to com-
plete, at the contacts 112 and (4. the previously
traced connection between the toll line 180 and
the trunk line 178. At this time the operator at
the first operator position {400 in the ceniral
office A may communicate with the toll overator
in the distant exchange B, the toll operator po-
sition in the distant exchange B being connected
to the toll line 198. Further, the operator at the
first operator position 1400 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 toll 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 1400 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 1480. 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 180 to the
ring-down toll circuit 108, When alternating
ringing current, is projected over the toll line 190
a circuit is completed for energizing the wind-
ing of the ring-up relay RIi35, this circuit ex-
tending from the line conductor C194 of the toll
line 180 by way of the contacts 112, C113, the
winding of RI85, the condenser 13f, CIT4 and
the contacts {14 to the line conductor CI95 of
the toll line 190, the line conductors Ci84 and
C195 of the toll line 190 having alternating volt-
age impressed therebetween at the toll operator
position in the distant exchange B. When the
ring-up relay R135 is thus energized it operates
to interrupt, at the contacts 136, an obvious nor-
mally completed circuit for energizing the wind-
ing of the control relay Ri40, thereby to cause
the control relay R{40 to restore shortly there-
after, the latter relay being of the slow-to-re~
lease type. TUpon restoring, the control relay
R {40 completes, at the contacts {41, a circuit for
energizing the upper winding of the start relay
RI50, this circuit extending from ground by way
of the contacts 141 and 124 and the upper wind-
ing of RI50 to battery. When energized over the
above-traced circuit the start relay RI50 oper-
ates to complete, at the contacts 1589, a path for
applying ground potential o the control con-
ductor CI{12 of the trunk line {78, this path ex-
tending from ground by way of the contacts 155
and the lower winding of R{58 to the control
conductor C172 of the trunk line 170. This ap-
plication of ground potential to the control con-
ductor CiT12 of the trunk line 170 completes a
circuit for energizing the winding of the control
relay Ri120 in the relay group (200 at the first
operator position (400, this circuit extending
from the grounded control conductor CIT2 of
the trunk line 170 by way of the wiper 804 of the
wiper set of the mechanism 801, the contacts 898
and 871, the control conductor C829 of the line
226, the contacts 163, the supervisory lamp 1.116,
the contacts T74 of the talk key K188, the con-
ductor C1187 in the cable 1270, the resistor 1122
and the winding of R1128 to battery. When en-
ergized over the above-traced circuit the con-
trol relay R 1128 operates to complete, at the con-
tacts 1121, an obvious path for short-circuiting
the resistor 1122, thereby to reduce the series
resistance of the above-traced circuit in order to
cause the svpervisory lamp L1176 to be illumi-
nated. However, the series resistance of the
ghove-traced cireuit is sufficiently high to pre-
vent adequate energization of the lower winding
of the start relay RI158 in order to retain this re-
lay in its operated position. Accordingly, the
start relay RI50 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
R135 to operate and restore intermittently. Each
time the ring-up relay R{235 restores it completes,
at the contacts 126, the previously mentioned
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cireult for energizing the winding of the control
relay R143. The control relay Ri49 then oper-
ates to interrupt, at the contacts 181, the previ-
ously traced circuit for energizing the upper
winding of the start relay RI50, thereby to cause
the latter relay to restore. Accordingly, the start
relay RIi8§ is intermittently operated, thereby
to complete intermittently, at the contacts 155,
the previously traced path for applying ground
potential to the control conductor C112 of the
trunk line {18, whereupon the supervisory lamp
L1176 flashes. The flashing of the supervisory
lamp L7716 attracts the attention of the operator
at the first operator position {480,

Also, the ringing current projected from the toll
operator position in the distant exchange B over
the toll line {99 is conducted over the trunk line
170, thereby to complete a circuit for energizing
the winding of the ring-down relay R885, this
circuit extending from the line conductor C173
of the trunk line 178 by way of the wiper 882 of
the wiper set of the mechanism 801, the contacts
831, the condenser 287, the winding of R885, the
set of switch springs S838, the contacts 895 and
the wiper 883 to the line conductor CI74 of the
trunk line 170, alternating ringing voltage being
impressed across the line conductors CH13 and
Ci74 of the trunk line (18 as previcusly explained.
‘When energized over the above-traced circuit the
ring-down relay R885 operates to complete, at the
contacts 888, 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 R890 interrupts, at the con-
tacts 891 and 892, the connection between the line
conductor C173 of the trunk line 172 and the line
conductor C!184 of the trunk circuit at the first
operator position, thereby to prevent the alternat-
ing ringing current projected over the trunk line
17¢ from being conducted to the talking repeater
1185 and the consequent production of tone by the
receiver 1128 at the first operator position associ-
ated with the talking repeater 1185, Also, upon
operating, the control relay R$89 interrupts, at
the contacts 831, the previously traced circuit for
energizing the winding of the ring-down relay
R85, thereby to cause the latter relay to restore
and interrupt, at the contacts 286, the previously
mentioned circuit for energizing the winding of
the control relay R888. However, the control re~
lay R828, being of the slow-to-release type, does
not immediately restore. Shortly thereafter the
control relay R888 restores to recomplete, at the
contacts 83f and 892, the previously traced con-
nection between the line conductor C173 of the
trunk line (78 and the line conductor Ct184 of
the trunk circuit gt the first operator position and
to again prepare, at the contacts 881, the pre-
viously traced circuit for energizing the winding
of the ring-down relay R885.

After the operator at the first operator position
1408 has extended the call from the switchhoard
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 uti-
lized in the connection between the switchboard
in the central office A and the toll operator posi-
tion in the distant exchange B. This may be
accomplished by the operator at the first operator
position by operating the check key K ti te its
right-hand or front position.. When the checl
key K1 is thus operated the contacts {428 thereef
are actuated into engagement, thereby to com-
plete a circuit for energizing the winding of the
front split relay R{21J, this circuit extending
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irom ground by way of the contacts 1426 of the
check key Kii, CI1466 and the winding of RI210
to battery. When energized over the above-
traced circuit the front split relay RI210 oper-
ates. Also, when the check key K!{ is operated
to its front position a path is completed for ap-
plying battery potential to the conductor Ci 465,
this path extending from battery by way of the
resistor 1432, C1458 and the contacts 1428 of the
check key Kil to the conductor C1485. Upon
operating, the front split relay Ri2(¢ completes,
at the contacts 1214, a circuit for energizing the
winding of the identity relay RI25, this circuit
extending from battery potential on the conduc-
tor C1488 by way of the contacts 2{4, the line
conductor C1282 in the cable $270, the contacts
761 and 781, the line conductor C827 of the line
828, the contacts §12, C887, the contacts 882 and
&31, the wiper 832, the line conductor C173 of the
trunk line 116, the upver winding of the imped-
ance 1132 and the winding of R{%5 to ground.
When energized over the above-traced circuit the
identity relay R{2F operates to complete, at the
contacts 128, an obvious circuit for illuriinating
the identity lamp Li85 individually associated
with the ring-down toll circuit {82 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
pogition 1488 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 KI1 back
to its normal position. When the check key K
is operated back to its normal position the con-
tacts 1428 thereof are actuated into disengage-
ment, thereby fo interrupt the previously traced
cireuit for emergizing the winding of the front
split relay R{218, whereupon the latter relay re-
stores shortly thereafter. Also, when the check
key K!i is operated back to its normal position
the contacts 1428 thereof are actuated into dis-
engagement, thereby to interrupt the previously
traced path for applying battery potential to the
conductor C1465, whereupon the previously traced
circuit for energizing the winding of the identity
relay RI2E is interrupted. The identity relay
R{25 then restores to interrupt, at the contacts
28, the previously mentioned circuit for illum-
inating the identity Iamp 1185, thereby to cause
the last-menticned lamp to be extinguished.

Before proceeding with the explanation of the
operation of the apparatus at the first operator
position {480 in order to interconnect the call-
ing subscriber substation T! and the toll oper-
ator position in the distant exzchange B, it is
noted that the operator at the first operator
position may render any one of the ring-down
toll cireuits 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. Assuming that
the operator at the first operater position 1460
desires to render the ring-down toll circuit 109
busy after establishing a connection thereto by
way of the toll selector switch 889, as previously
explained, she operates the order and start key
K1 to its left-hand or order position and oper-
ates the check key Il to its front position.
When the check key Kl is operated to its front
position the previously traced circuit for ener-
gizing the winding of the front split relay R1210
is completed at the contacts 1826 thereof and the
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previously traced path for applying battery po-
tential to the conductor C1465 is completed at
the contacts 1428 thereof. Also, when the check
key Kil is operated to its front position, while
the order and start key K7 is operated to its
order position, a path is completed for connect-
ing battery potential to the conductor C1464,
this path extending from battery by way of the
resistor 1432, C1458, the contacts {446 of the
order and start key K1, Ci459 and the contacts
1630 of the check key Klii to the conductor
C1464. The front split relay R12{0 then operates
to complete, at the contacts 1214, the previously
traced circuit for energizing the winding of the
identity relay R{28, thereby to cause operation
of the latter relay. Also, the front split relay
RI210 completes, at the contacts 1212, a circuit
for energizing the lower winding of the order
relay R{20, this circuit extending from bhattery
potential appearing upon the conductor Ci464
by way of the contacts 1212, the line conductor
C1281 in the cable 1270, the contacts 754 and
162, the line conductor C828 of the line 826, the
contacts 814, C808, the wiper 803, the line con-
ductor Ci18 of the trunk line 170, the lower
winding of the impedance I130, the contacts 126’
and the lower winding of R120 to ground. When
energized over the above-traced circuit the order
relay R{20 operates to complete, at the contacts
{23, a holding circuit for energizing the upper
winding thereof in series with the supervisory
lamp L186, this circuit extending from ground
by way of the lamp 1186, the switch S181, C193,
the contacts 123 and the upper winding of R{20
to battery. Also, it is noted that the upper wind-
ing of the order relay RI20 may be energized by
way of a circuit including the conductor ci92
extending to the chief operator position. Ac-
cordingly, the order relay Ri20 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 LI(86 indicates to the attendant at
the central office A that the ring-down toll cir-
cuit 100 and the toll line 190 individually asso-
ciated therewith are out of order. After the
ring-down toll circuit 100 or the toll line 180 has
been repaired, the attendant at the central office
A may again place the ring-down toll circuit 100
and the toll line {80 in service by momentarily
operating the switch SI81, thereby to interrupt
the previously traced holding circuit for ener-
gizing in series the lamp LI186 and the upper
winding of the order relay Ri20.

Also, upon operating, the order relay RI20
completes, at the contacts 122, an obvious path
for applying ground potential to the control con-
ductor CI11 of the trunk line {70, thereby to pre-
vent seizure of the trunk line 170 and the ring-
down toll circuit 100 associated therewith by the
switches having access thereto. Further, the
order relay R120 interrupts, at the contacts 124,
a point in the previously traced circuit for en-
ergizing the upper winding of the start relay
RI150, thereby to prevent operation of the latter
relay and the consequent seizure of the trunk
line 180 and the ring-down toll circuit 100 by
the finder switches of the finder-selector links
associated with the operator positions at the
switchboard. Finally, the order relay Ri120 com-
pletes, at the contacts 126 and 126, obvious con-
nections between the line conductors Ci94 and
C195 of the toll line 190 and the line conductors
C167 and CI166 of the line {65 exftending 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
190 as out of order, which tone will be received
in the event the toll line 90 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 {480 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 1400 in the central office A to
the toll operator position in the distant exchange
B and the operator at the operator position 1400
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-
seriber substation TI that he may begin the
conversation. The operator at the first oper-
ator position then returns the talk key K180 of
the finder switch 08 to its normal position.
When the talk key K180 is returned to its normal
position a further point in the previously traced
circuit for illuminating the supervisory lamp
L,776 and for energizing the winding of the con-
trol relay R1128 in series is interrupted at the
contacts 114 thereof; however, an alternative
circuit, traced hereinafter, is prepared, at the
contacts 175 of the talk key K180, for illumi-
nating the supervisory lamp L178. Also, when
the talk key K188 is restored to its normal posi-
tion a further point in the previously traced
circuit for energizing the lower winding of the
connect relay RT50 is interrupted at the con-
tacts 782 thereof; and a point is interrupted, at
the contacts 181 of the talk key K789, in the
previously traced holding circuit for energizing
the upper winding of the connect relay R7%0 in
series with the winding of the talk relay R1130,
thereby to cause the latter relays to restore.

Upon restoring, the connect relay RT80 inter-
rupts, at the contacts 752 and 785, 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
151 and 7154, points in the previously traced cir-
cuit for connecting the called toll line §89 to the
trunk circuit at the first operator position. Also,
the connect relay R150 completes, at the contacts
753 and 756, a direct connection between the
finder switch 708 and the line 826 extending to
the toll selector switch 880, thereby to complete a
direct connection between the C. L. R. trunk 459
and the toll line {80. Also, at this time, the calling
subscriber line 45f extending to the calling sub-
scriber substation T is operatively connected to
the C. L. R. trunk 458 by way of the local link 454
and the called subscriber substation is operatively
connected with the toll line 198 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 R150 in-
terrupts, at the confacts 757, the previously
traced circuit for energizing the winding of the
answer pilot relay RI1259, interrupts, at the con-
tacts 182, the previously traced circuit for ener-
gizing the upper winding of the call pilot relay
R1320, and inferrupts, at the confacts 75{’, the
previously traced circuit for energizing the wind-
ing of the start relay R140, thereby to cause these
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relays to restore. Upon restoring, the start relay
RT40: interrupts, at the contacts 142, the previ-
ously traced circuit for energizing the upper
winding of the electropolarized relay R710; how-

. ever, the electropolarized relay R1f0 remains in

its operated position at this time due to the com-
bleted holding circuit for energizing the lower
winding thereof. Also, the transfer relay R120
remains in its operated position due to the com-
pleted holding circuit for energizing the upper
winding thereof. Further, the start relay R748
interrupts, at the contacts 748, a further point in
the previously traced circuit for energizing the
winding of the supervisory relay Ri23§ and pre-

. pares, at the contacts 745, an alternative circuit,

traced hereinafter, for illuminating the super-
visory lamp L167. Pinally, the start relay R749
prepares, at the contacts 743, a further point in
the previously mentioned ecircuit for energizing
the release magnet M135. - Further, the cut-in
relay R180 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 RT60, the
contacts 765 and the resistor 758 to battery.

At this time the subscriber at the calling sub-
scriber substation Tt has switchhook supervision
and may attract the attention of the operator at
the first operator position 1460 by operating the

switchhook at the subscriber substation T4 a

number of .times, thereby to cause the line relay
R43% in the C. L. R. trunk circuit 400 to operate
and restore intermittently as previously explained.
Each time the line relay R43% restores it com-

. bletes, at the contacts 431, the previcusly men-

tioned alternative circuit for illuminating the
supervisory lamp L1867, this circuit extending
from ground by way of the contacts 431 and 41 t,
the control conductor C443 of the trunk line 449,
the wiper 787 of the wiper set of the mechsnism
T84, the contacts 718 and 145 and the lamp L7187
to hattery. Conversely, each time the line relay
RAZ8: operates it interrupts, at the contacts 431,
the previously traced alternative circuit for il-

-luminating the supervisory lamp L167. Accord-

ingly, . the subscriber at the calling subscriber
substation Tf may cause the supervisory lamp
LI87 to flash, thereby to attract the attention of
the operator at the first operator position 1408.

. .Upon restoring, the talk relay Rii38 in the relay

group #2480 at the first operator position 1439 in-
terrupts, at the contacts {123 and 1135, points in
the previously traced circuit for connecting the
trunk circuit at the first operator position to the

. windings 1108 and 1187 of the talking repeater

1185 and completes, at the contacts {132 and i 134,
points in the previously traced circuit for con-
necting the trunk circuit at the first operator po-
sition 1489 to the winding 1193 of the monitoring
repeater {132. Also, upen restoring, the talk re-
lay RI(30- completes, at the contacts {{31, the
previously mentioned.path for applying ground
potential to the control conductor C1186 of the
trunk line (i85 extending to the chief operator

‘position, thereby to indicate to the chizf 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!1130 in-
terrupts, at the contacts (137, a further point in

. the previously traced circuit for applying ground

potential to the start conductor Ci38§ in the
cable 1388 extending to.the sender control circuit
461, completes, at the contacts 1138, the previous-
ly traced path for applying ground potential to

;the conductor CI215 in the cable 1279, and pre-
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pares, at the contacts 1138, a circuit, traced here-
inafter, for energizing the winding of the monitor
relay RI110. Upon restoring, the answer pilot re-
lay R1280 interrupts, at the contacts 1252, the
path for applying ground potential to the con-
ductor Ci1287 in the cable 1278, interrupts, at the
contacts {258, a further point in the previously
traced path for applying ground potential to the
start conductor C§386 in the cable (882 and pre-
pares, al the contacts §255, the previously traced
circuit for energizing the winding of the gis-
tributor start relay R{310. Upon restoring, the
call pilot relay Ri320 prepares, at the contacts
1824, a further point in the previously traced cir-
cuit for energizing the winding of the distributor
start relay Ri2i8 and prepares, at the contacts
1322, a point in the previously traced path for
applying ground potential to the start conductor
C1385 in the cable 1380 extending to the sender
control circuit 461. At this time the relay group
1208 at the first operator position 486 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 1488 in the central office A by operating
8 key at her position, thereby to cause alternat-
ing ringing current to be projected over the toll
Line 198 to the ring-down toll circuit 160, When
alternating ringing current is projected over the
toll line 180 to the ring-down toll circuit 109 the
ring-up relay RI25 operates in order to cause
the confrol relay RI40 to restore as previously
explained. Upon restoring, the control relay
R{49 completes, at the contacts 141, the pre-
viously “traced circuit for energizing the upper
winding of the start relay Ri50, thereby to cause
the latter relay to operate and complete, at the
contacts 185, a holding circuit for energizing the
lower winding thereof in series with the super-
visory lamp LT718, this circuit extending from
ground by way of the contacts 155, the lower
winding of R150, the control conductor CI12 of
the trunk line 170, the wiper 884 of the wiper
set of the mechanism 881, the contacts 898 and
871, the control conductor C829 of the line 828,
the contacts 163, the supervisory lamp L7176 and
the contacts 175 of the talk key K186 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 150
to the ring-down toll circuit (00 she returns the
key at her position to its normal bosition, thereby
to cause the ring-up relay R135 to restore and
the control relay Ri40 to reoperate. However,
the start relay R158 remains in its operated posi-
tion and the supervisory lamp L1176 remains il-
luminated. The operator at the first operator
position 1488 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 K180 away from its normaj
position, whereupon the previously traced cir-
cuit for energizing in series the lower winding of

the start relay R150, the winding of the control %

relay R1120 and the supervisory lamp L1716 is
completed. As previously noted the resistance
of the winding of the supervisory relay RIii120
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 155, the previously
traced circuit for energizing in series the lower
winding of the start relay R158, the winding of
the supervisory relay Ri120 and the supervisory
lamp L116.

In the above description of the operation of
the toll selector switch 800 to find an idle trunk
line in the group of trunk lines, including the
trunk line 170, extending to the ring-down toll
circvits 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 110 in this group was idle at this time
and that the toll selector switch 880 operated to
seize the trunk line (70, 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 |

839 continues to operate until the wiper set of
the mechanism 881 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-
minated. At this time ground potential appears
upon the contact of the contact set in the main
contact bank of the mechanism 881 engaged by
the wiper 806 of the wiper set of the mechanism
801. This application of ground potential to the
wiper 888 completes a circuit for energizing the
lower winding of the busy relay R820, this cir-
cuit extending from the grounded wiper 886 by
way of the contacts 815, 865 and 818 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 822, a holding circuit for energizing
the upper winding thereof, this circuit extending
from the grounded control conductor C830 of the
line 825 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 R818, thereby to prevent
operation of the latter relay at this time. The
rotary magnet M818 continues to operate inter-
mittently, thereby to drive the wiper set of the
mechanism 88¢ step by step away from its nor-
mal position until it is driven eleven steps away
from its normal position, whereupon the sets of
switch springs S833 and S838% 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 R840
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 R810, the
set of switch springs S838 and the upper winding
of R850 to battery. When the above-traced cir-
cuit is completed the electropolarized relay R810
operates exceedingly fast and the transfer relay
R850 reoperates. Upon operating, the electro-
polarized relay R8{0 interrupts, at the contacts
817, the previously traced circuit for energizing
the rotary magnet MS878, thereby to arrest fur-
ther operation of the toll selector switch 800 and

_interrupts, at the contacts 811 and 813, the pre-
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viously traced loop circuit for energizing the
windings of the line relay R830, thereby to cause
the latter relay to restore. Also, upon operating,
the electropolarized relay R810 completes, at the
contacts 816, the previously traced holding cir-
cuit for energizing the upper winding thereof, in-
terrupts, at the contacts 8{7, the previously
traced circuit for energizing the winding of the
hold relay R849, thereby to cause the latter relay
to restore shortly thereafter, and interrupts, at
the contacts 818, 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 R818, the busy relay R820 and
the transfer relay R850 remain in their operated
positions.

After the sender control circuit 461 operates
to transmit all of the digits registered in the digit
register and control circuit 462 the cut-in relay
R160 operates as previously explained, thereby
to complete, at the contacts 163, a circuit for il-
luminating the supervisory lamp L1776 and for
energizing the winding of the control relay R1120,
this circuit extending from the interrupted cur-
rent conductor C810 by way of the contacts 822,
the set of switch springs S833, the control con-
ductor C829 of the line 826, the contacts 163, the
lamp L7116, the contacts 714 of the talk key K180,
the conductor C1181 in the cable 1270, the resistor
1122 and the winding of R1120 to battery. When
energized over the above-traced circuit the con-
trol relay R 11206 operates to complete, at the con-
tacts 1121, the previously traced path for short-
circuiting the resistor 1122, Accordingly, the su-
pervisory Jlamp L1716 flashes intermittently,
thereby to indicate to the operator at the first
operator position 1400 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
461 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
800 as the wiper set of the mechanism 801 en-
gages no trunk line when it cccupies a position
disposed eleven steps away from its normal po-
sition. The operator at the first operator posi-
tion 1400 then advises the subscriber at the call-
ing subscriber substation T1 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 1400 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
K110 of the finder switch 100 away from its nor-
mal position. When the monitor key KIT0 is
operated away from its normal position a circuit
is completed, at the contacts 173 thereof, for
energizing the monitor relay Ri110 in the relay
group 1209, this circuit extending from ground
by way of the contacts 773 of the monitor key
K110, the conductor Ci213 in the cable 1210, the
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contacts 1205, CI185, the contacts 1136 and the
winding of R¢{I0 to battery. When energized
over the above-traced circuit the monitor relay
Rt!10 operates to complete, at the contacts 1115
and (17, a circuit for operatively associating the
receiver {128 of the telephone instrument at the
first operator position with the monitoring re-
peater 1182. The last-mentioned circuit extends
from the receiver 1128 by way of the tip of the
plug P1123, the tip of the jack Jii24, C1168,
Cti72, the contacts 1111, the winding 1104 of the
monitoring repeater 1102, the contacts 1115,
C1173, the tip of the jack Jif26 and the tip of
the plug PHI25 to the receiver [128. Also, the
monitor relay RI110 completes, at the contacts
b1i3, 1145 and 1117, a connection between the
line conductors C1167 and CH168 of the trunk line
1165 extending to the chief operator position and
the winding {184 of the monitoring repeater 1102,

‘thereby to establish a monitoring connection be-

tween the monitoring repeater 1182 in the posi-
tion telephone equipment | 160 associated with the
first operator position and the chief operator po-
sition. Further, the monitor relay RilI0 inter-
rupts, at the contacts (414, the previously traced
path for applying ground potential to the control
conductor C1i66 of the trunk line £165. When
ground potential is removed from the control
conductor C1166 of the trunk line 1165 the signal
device at the chief operator position is operated,
thereby to indicate to the chief operator that the
first operator position 1400 is busy. Finally, the
monitor relay RID interrupts, at the contacts
1142 and (115, the previously traced connection’

‘between the line conductors CIH16T and C1188 of

the trunk line 1165 and the windings 1106 and
1107 of the talking repeater (185,

Also, when the monitor key K710 is operated
the line conductors Ci272 and CI271 in the cable
127§ are respectively connected, at the contacts
1171 and T¥2 of the monitor key K770, to the line
conductors C827 and C828 of the line 826 extend-
ing between the finder switch 708 and the toll
selector switch 8089,  Further, it is noted that the
line conductors CIi272 and C127{ in the cable
t270 are respectively connected by way of the
contacts 1203 and 120! to the line conductors
Ct184 ang C!i82 of the trunk circuit at the first
operator position 1409, the line conductors C1182
and Ci184 being connected by way of the con-
tacts 1182 and 1134, respectively, to the winding
182 of the monitoring repeater i 182 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 TI 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 1165,

In order to interrupt the monitoring connec-
tion between the first operator position 1499
and the established connection routed by way of
the finder-selector link illustrated the operator
at the first operator position restores the monitor
key K119 of the finder switch 700 to its normal
position. When the monitor key K110 is re-
stored to its normal position the previously traced
circuit for energizing the winding of the monitor
relay RI{18 is interrupted at the contacts 773
thereof, thereby to cause the monitor relay
RIII8 to restore. Also, at the contacts 771 and
112 of the monitor key K110, the previously

traced connection between the line conductors

€827 and C828 of the line 826 extending between
the finder switch 700 and the toll selector switch
860 and the line conductors Ci1272 and CI21i in
the cable 1270 is interrupted. Upon restoring,
the moniter relay RI110 interrupts, at the con-
tacts 11{6 and 1417, the previously traced con-
nection betwen the receiver 1128 and the wind-
ing {134 of the monitoring repeater {102, inter-
rupts, at the contacts 1§13, {1i5 and 1411, the
previously traced connection between the line
conductors of the trunk line 1165 and the wind-
ing 1184 of the monitoring repeater 1102, recom-
pletes, at the contacts 1111, the previously traced
path for applying ground potential to the con-
trol conductor C1166 of the trunk line 1165, and
recompletes, at the contacts (1i2 and 1116, the
previously traced connection between the line
conductors of the trunk line 1185 and the wind-
ings 1§86 and 1i31 of the talking repeater 1105.
When ground potential is reapplied to the con-
trol conductor C{i68 of the trunk line 1165 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 1400
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 {4808 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 K180 of the finder switch 100
away from its normal position, thereby to com-
plete, at the contacts 782 thereof, the previously
traced connection for energizing the lower wind-
ing of the connect relay R159. The connect re-
lay RT80 then operates to complete, at the con-
tacts 758, the previously traced circuit for ener-
gizing the upper winding thereof in series with
the winding of the talk relay R({130, thereby to
cause the latter relay to operate. The connhect

relay RT50 completes, at the contacts 157 and.

162’, the previously traced circuits for energizing
the winding of the answer pilot relay R1250 and
the upper winding of the call pilot relay RI1320,
thereby to cause the latter relays to operate,
Upon operating, the answer pilot relay Ri250
completes, at the contacts 1252, the previously
traced circuit for energizing the winding of the
start relay R140, thereby to cause the latter re-
lay to operate. Also, when the talk key K180 is
operated away from the normal position there
is prepared, at the contacts 174 thereof, the previ-
ously traced circuit for illuminating the super-
visory lamp L1138 and for energizing the winding
of the control relay RI{28 in series. Upon
operating, the talk relay R{{3D recompletes, at
the contacts 133 and {135, the previously traced
circuit for operatively connecting the windings
1186 and t107 of the talking repeater 1105 to the
line conductors Cii82 and Cl184 of the trunk
circuit at the frst operator position. Finally,
the connect relay R7158 completes, at the con-
tacts 751 and 754, the previously traced connec-
tion between the trunk cireuit at the first oper-
ator position and the called subseriber substation
in the distant exchange B and completes, at the
contacts 782 and 7595, the previously traced con-
nection between the calling subscriber substation
T1 and the trunk circuit at the first operator
pesition.  Accordingly, at this time, the calling
subscriber substation TI and the called sub-
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scriber substation in the distant exchange B are
operatively interconnected by way of the trunk
circuit at the first operator position, and the
telephone instrument at the first operator posi-

_ tion is operatively connected to the trunk cir-

cuit thereat. Hence, at this time, a three-way
communication connection is established.

The operator at the first operator position 1400
then operates the cut-off key K6 to its right-
hand or front position, thereby to complete, at
the contacts 1441 thereof, an obvious circuit for
energizing the winding of the front split relay
R1210. The front split relay RI{210 operates as
previously explained, thereby to disconnect, at
the contacts 1211 and 1213, the line conductors
Ci1281 and C1282 in the cable £270 from the trunk
circuit at the first operator position. At this
time the line conductors C1284 and C1283 in the
cable 1210 are connected to the subscriber line
45{ extending to the calling subscriber substation
Ti and to the trunk circuit at the first operator
position; while the line conductors Ci1282 and
1281 in the cable 1270 are connected to the sub-
seriber line extending to the called subscriber
substation in the distant exchange B and dis-
connected from the trunk circuit at the first
operator position. Accordingly, at this time, the
operator at the first operator position may talk
to the party at the calling subsecriber substation
T to the exclusion of the party at the called
subscriber substation in the distant exchange B.
After the operator at the first operator position
has finished her conversation with the party at
the calling subscriber substation T1 the cut-off
key K6 is returned to its normal position, thereby
to interrupt, at the contacts (441, the previously
mentioned circuit for energizing the winding of
the front split relay R1210. The front split re-
lay R1210 then restores shortly thereafter to re-
complete, at the contacts 1211 and 1213, the
previously traced connection between the line
conductors Ci28{ and Ci282 in the cable 1270
and the trunk circuit at the first operator posi-
tion, thereby to recomplete the three-way com-
munication connection including the calling sub-
seriber substation T, the called subscriber sub-
station in the distant exchange B and the tele-
phone instrument at the first operator position
1400.

Also, the operator at the first operator position
1460 may wish to split the connection routed by
way of the finder-selector link illustrated and
talk to the called party to the exclusion of the
calling party. This is accomplished by operating
the talk key K180 of the finder switch 100 away
from its normal positicn as previously explained
and then by operating the cut-off key K6 to its
left-hand or rear position. When the cut-off key
K6 is operated to its rear position the contacts
{440 thereof are actuated into engagement, there-
by to complete an chvious circuit for energizing
the winding of the rear split relay RI1220. The
rear split relay R1220 then operates to interrupt,
at the contacts 122{ and 1223, the previously
traced connection between the line conductors
C1283 and C1284 in the cable 1270 and the trunk
circuit at the first operator position. At this
time the line conductors Ci281 and C1282 in the
cable 1270 are connected to the subscriber line
extending to the called subscriber substation in
the distant exchange B and to the trunk circuit
at the first operator position; while the line con-
ductors C1283 and Ci284 in the cable 1270 are
connected to the subscriber line extending to
the calling subsqriber substation T1 and are dis-
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connected from the trunk circuit at the first
operator position. Accordingly, the operator at
the first operator position {48008 may converse
with the subscriber at the called subscriber sub-
station in the distant exchange B to the exclu-
sion of the subscriber at the calling subscriber
substation TI. After the operator at the first
operator position 1400 has finished her conversa-
tion with the called subscriber at the subscriber
substation in the distant exchange B the cut-
off key K6 is returned to its normal position,
thereby to interrupt, at the contacts 1440 there-
of, the previously traced circuit for energizing the
winding of the rear split relay R1228. Shortly
thereafter the rear split relay R1220 restores to
recomplete, at the contacts 1221 and 1223, the
previously traced connection between the line
conductors CI1283 and CI1284 in the cable 1270
and the trunk circuit at the first operator posi-
tion, thereby to recomplete the three-way com-
munication connection including the calling sub-
seriber substation TI, the called subscriber sub-
station in the distant exchange B and the tele-
phone instrument at the first operator position.
Thereafter the talk key K789 may be restored to
its normal position, thereby to complete the di-
rect connection between the calling subscriber
substation Ti and the called subscriber substa-
tion in the distant exchange B as previously ex-
plained.

It is noted that in the event an operator at
any one of the operator positions at the switch-
board finds it necessary to vacate her position at
a time when a call is routed by way of one of the
finder-selector links associated with her position
she may transfer the call to the succeeding op-
erator position for supervision. For example, in
the event the operator at the first operator po-
sition 1488 desires to vacate her position during
the time when the established connection is rout-
ed by way of the finder-selector link illustrated
she may transfer the call to the succeeding op-
erator position for supervision by operating the
transfer key K9 at her position. When the trans-
fer key K9 is operated an obvious circuit is com-
pleted, at the contacts 1431 thereof, for ener-
gizing the winding of the transfer relay R1200,
thereby to cause the latter relay to operate. Up-
on operating, the transfer relay R1200 completes,
at the contacts 1202, an obvious connection be-
tween the line conductors CI271, C128] and
C1283 in the cable 1210 and the line conductor
Ci276 extending to the succeeding operator po-
sition, completes, at the contacts 1204, an obvious
connection between the line conductors C1272,
C1282 and Ci284 in the cable 1270 and the line
conductor Ci271 extending to the succeeding op-
erator position, and completes, at the contacts
{206, 1208 and 1201’, obvious connections be-
tween the conductors C1273, C1274 and Ci275 in
the cable 1270 and the respective conductors
C1218, C1219 and C1288 extending to the suc-
ceeding operator position. Further, the trans-
fer relay RI1200 interrupts, at the contacts 1201
and 1203, the previously traced connections be-
tween the line conductors Ci271, C1212, Ci28l,
C1282, Ci283 and C1284 in the cable {270 and
the trunk circuit at the first operator position
and interrupts, at the contacts 1205, 1207 and
{209, the connections between the respective con-
ductors Ci213, Ci274 and CI215 in the cable
1210 and the conductors C1285, C1286 and CI1190
of the trunk circuit at the first operator position.

At this time, in the event the monitor key
K110 of the finder switch 700 is operated away
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from its normal position, the connection between
the conductors C1212 and CI271 in the cable
1270 and the conductors CI276 and CI2771 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 K180
of the finder switch 760 is operated away from
its normal position the connection between the
conductors C1281, C1282, Ci1283 and C1284 in the
cable 1270 and the conductors Ci1216 and C{277
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 il-
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 1480 she operates the transfer key
K9 back to its normal position, thereby to inter-
rupt at the contacts 1431 thereof, the previously
mentijoned circuit for energizing the winding of
the transfer relay R{200 in order to cause the
latter relay to restore. Upon restoring, the trans-
fer relay RI200 interrupts the previously traced
connections between the conductors mentioned
in the cable 1270 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 {409,

Release of an established conneclion at the
switchbeoard

The release of an established connection rout-
ed by way of one of the finder-selector links 2850~
ciated with one of the cperator 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
Hlustrated is primarily under the control of the
operator at the first operator position 1480,
However, disconnect supervision is provided at
the first operator position 1408 in order tc indi-
cate to the operator thereat that the subscriber
at the calling subscriber substation T! has re-
placed the receiver of the telephone instrument
at his substation upen its switchhook ag pre-
viously noted. Also, ring-off supervision is pro-
vided at the first operator position 1489 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
subsecriber 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 telephene instrument thereat upon
its switchhock the line relay R435 in the C. 1., R.
trunk circuit 49¢ restores, thereby to complete,
at the contacts 431, one or the other of the pre~
viously traced circuits for Muminating the super-
visory lamp LI6T. The supervisory lamp LI87 is
illuminated directly from ground by way of the
contacts 431 of the line relay R430 in the C. L. R.
trunk circuit 480 over the previously traced cir-
cuit in the event the talk key K789 is restored
to its normal position when the subscriber at
the calling subscriber substation T replaces the
receiver of the telechone instrument thereat
upon its switchhook as previously explained,

29

Also, the previously traced circuit for illuminat-
ing the supervisory lamp LI87 is completed by
way of ground at the contacts 1231 of the super-
visory relay R1230 in the relay group {208 over
the previously traced circuit in the event the
talk key K188 is operated away from its normal
bosition when the subscriber at the calling sub-
scriber substation T replaces the receiver of the
telephone instrument thereat upon its switch-
hook as previously explained.

When the subscriber at the called subseriber
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 ringing current or a ring-off signal over the
toll line 180 to the ring-down toll circuit {09.
The start relay RI50 then operates to cause
greund potential to be applied to the control
conductor C172 of the trunk line 178, whereupon
the previously traced circuit for illumirating the
supervisory lamp L767 is completed directly from
battery by way of the contacts 715 of the talk
key K789, in the event the talk key K788 occu-
pies its normal position at this time. On the
other hand, in the event the talk key K139 is
operated away from its normal bosition gt this
time the previously traced circuit for operating
the control relay R1128 in the relay group {298
is completed, thereby to cause the latter relay
to operate and compiete the previously traced
low resistance series circuit for iluminating the
supervisory lamp LT76.

The illumination of the supervisory lamp L7187
indicates to the operator at the first operator
position 1400 that the party at the calling sub-
scriber substation T desires attention or has
blaced the receiver of the telephone instrument
thereat upon its switchhook. Likewise, the illu-
mination of the supervisory lamp L1716 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 1480 then operates the
talk key K780 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 1489 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 conneetion to an-
other destination in the event the calling party
50 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 1400 operates the release key K8 to its left-
hand or rear position, the talk key K180 of the
finder switch 100 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
cireuit is completed, at the contacts 1442 there-
of, for energizing the winding of the rear split
relay R1220. When thus energized the rear split
relay RI(220 operates to disconnect the line con-
ductors C1283 and C{284 in the cable 1276 from
the trunk circuit at the first operator position as
previously explained. The conductors mentioned
in the cable 1270 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 1444 thereof, for applying ground
potential to the release conductor C1289 in the
cable 1270. 'This application of ground poten-
tial to the release conductor C1289 in the cable
1270 completes a path for short-circuiting the
upper winding of the transfer relay RT20 in the
finder switch 700, this path extending from the
grounded release conductor C1289 by way of the
contacts 157, the sets of switch springs ST83 and
5784 and the upper winding of R120 to ground.
When the upper winding of the transfer relay
R720 is thus short-circuited it restores to inter-
rupt, at the contacts 121, 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
C1289. 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 RI1250, thereby to cause
the latter relay to restore. Upon restoring, the
answer pilot relay RI250 interrupts, at the con-
tacts 1252, the previously traced circuit for ener-
gizing the winding of the start relay R140, thereby
to cause the latter relay to restore. TUpon
restoring, the start relay R140 interrupts, at the
contacts 742, the previously traced circuit for
energizing the upper winding of the electropolar-
ized relay R110; and, upon restoring, the transfer
relay R720 interrupts, at the contacts 125, the
previously traced holding circuit for energizing
the lower winding of the electropolarized relay
R7ID. Accordingly, the electropolarized relay
RT10 restores at this time. Also, upon restoring,
the transfer relay R720 completes, at the con-
tacts 128, the previously mentioned circuit for
energizing the release magnet M35, this circuit
extending from ground by way of the contacts
726 and 143, the set of switch springs ST785 and
the winding of M735 to battery. When energized
over the above-traced circuit the release magnet
M735 operates to release the wiper set of the
mechanism 701 and to cause the wiper set thereof
to be returned to its normal position. When
the wiper set of the mechanism 781 is returned
to its normal position the sets of switch springs
8788 and S785 are actuated into disengagement.
When the set of switch springs S784 is actuated
into disengagement a further point in the previ-
cusly traced holding circuit for energizing the
upper winding of the transfer relay R120 is in-
terrupted; and when the set of switch springs
8785 is actuated into disengagement the previ-
ously traced circuit for energizing the release
magnet MT35 is interrupted. When the wiper set
of the mechanism 781 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 trunk line 440 is interrupted.
Assuming, ab this time, that the subscriber at
the calling subscriber substation T{ has replaced
the receiver of the telephone instrument thereat
upon its switchook the line relay R430 occupies
its restored position, thereby to cause the start
relay R4208 to restore. When ground potential is
removed from the control conductor C344 of the

trunk line 480 the previously traced holding cir- -

cuit for energizing the winding of the marking
relay RA4IB is interrupted, thereby to cause the
latter relay to restore. Upon restoring, the start
relay R428 interrupts, at the contacts 422, the
previously mentioned path for applying ground
potential to the control conductor C453 of the
C. L. R. trunk 458 and completes, at the con-
tacts 423, the previously traced path for apply-
ing battery potential to the control conductor
CA53 after the marking relay R410 restores to
interrupt, at the contacts 414, the multiple path
for applying ground potential to the control
conductor C453. When ground potential is re-
moved from the control conductor C483 of the
C. L. R. trunk 450 the local link 454, including
the local selector switch 455 and the finder switch
856, restores to its normal position. Also, when
the local link 454 is released the line circuit 452
individually associated with the subscriber line
451 operates, thereby to mark the subscriber line
451 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 809
remains in its operated position.

Tt is noted that at this time the call pilot relay
R 1320 in the relay group 1209 remains in its oper-
ated position, thereby to interrupt, at the con-
tacts 1321, a point in the previously traced cir-
cuit for energizing the distributor start relay
R1310 in order to prevent an incoming call from
being routed to the first operator position 1400
at this time. Also, the operated call pilot relay
Ri3208 retains interrupted, at the contacts 1322,
g, further point in the previously traced path for
applying ground potential to the start conductor
1285 in the cable 1380 extending to the sender
control circuit 461, thereby to prevent operation
of the sender control circuit 46i 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 1808 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 (443 thereof, for
energizing the winding of the front split relay
RI2i0. The front split relay RI210 then oper-
ates to disconnect the line conductors C1281 and
C1282 in the cable 1278 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 toll switch train.

Also, at the contacts 1445 of the release key
K8, an obvious circuit is completed for applying
ground potential to the release conductor C1290
in the cable 1278. 'This application of ground po-
tential to the release conductor Ci298 in the cable
1278 completes a path for short-circuiting the low-
er winding of the cut-in relay R160, this path
extending from the grounded release conductor
C12980 by way of the contacts 152’ and 165 and
the lower winding of R160 to ground. When the
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lower winding of the cut-in relay R160 is thus
short-circuited this relay restores to interrupt,
at the contacts 165, a further point in the hold-
ing cireuit for energizing the lower winding there-
of and to interrupt, at the contacts 164, a point
in the previously mentioned path for applying
ground potential to the control conductor C839
of the line 826 extending to the toll selector switch
808. Also, upcn restoring, the cut-in relay R160
Interrupts, at the contacts 16! and 162, the con-
nection between the finder switch 700 and the
trunk line 828 extending to the toll selector switch
840.

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 R810
is interrupted, thereby to cause the latter relay
to restore and interrupt, at the contacts 816, a
further point in the previously traced holding
circuit for energizing the upper winding thereof.
Also, upon restoring, the electropolarized relay
R 8 completes, at the contacts 811, the previous-
ly mentioned circuit for energizing the release
magnet MET8, this circuit extending from ground
by way of the contacts 817, 832 and 845, the set
of switch springs S83% and the winding of M818§
to battery. When energized over the above-
traced circuit the release magnet M816 operates

59 to release the wiper set of the mechanism 88t

and to cause this wiper set to be returned to its
normal position. Also, upon restoring, the elec-
tropolarized relay R818 interrupts, at the con-
tacts 812 and 814, further points in the previous-
ly traced connection between the line 828 and the
trunk line 170, When the wiper set of the mech-
anism 881 is returned to its normal position the
previcusly traced path for applying ground po-
tential to the control conductor Ci71 of the trunk
line 176 is interrupted. Also, when the wiper set
of the mechanism 801 is returned to its normal
position the sets of switch springs S834 and S835
are actuated into disengagement, while the set
of switch springs 8836 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 MBTH is
interrupted. At this time the toll selector switch
808 is completely released and is available for
further use.

When ground potential is removed from the
control conductor CiT1 of the trunk line {18 the
previously traced cireuit for energizing the wind-
ing of the marking relay R!62 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 RI60 to the
control conducter CHT{ of the trunk line 179,
thereby to mark the trunk line {18 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 189 available for fur-
ther use.

After the operator at the first operator posi-
tion 1498 operates the release key K8 to its front
position, as previously explained, in order to
cause the front end of the connection to he 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 Ri219,
so that thereaffer the front split relay R1218 re-
stores to reconnect the line conductors C1281 and
Ci282 in the cable 1270 to the trunk circuit at
the first operator position. Also, when the re-
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lease key K8 is returned to its normal position
the previously mentioned path  for applying
ground potential to the release conductor C{290
in the cable 1278 is interrupted, at the contacts
1445 thereof, thereby to interrupt an obvious
circult for energizing the upper winding of the
call pilot relay R1328. The call pilot relay Ri320
then restores shortly thereafter, this relay being
of the slow-to-release type, to complete, at the
contacts 1322, the previously traced path for ap-
blying ground potential to the start conductor
C1328 in the cable 1288 extending to the sender
control circuit 48f. This application of ground
potential to the start conductor C1386 causes the
sender control circuit 461 to operate, in the pre-
viously described manner, thereby to associate an
idle digit register and control circuit therewith
and to find the cable 26 extending to the finder-
selector link illustrated. At this time the finder
switch 780 is operatively connected with the call-
ing subscriber substation TI. When the sender
control circuit 461 operates to find the cable 186
extending to the finder-selector link illustrated
the line relay R8240 in the toll selector switch 808
operates, in the previcusly described manner,
thereby to condition the toll selector switch 800
to be responsive to impulses transmitted thereto
from the sender control circuit 461, At this time
the operator at the first operator position 1400
may extend the connection to any desired destina-
tion in the previously described manner by again
operating the sending key set 483 at her position.

As previously noted the operator at the first
operator position (480 may release both the front
end and the rear end of an established connection
routed 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 K780
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
and then back to its normal position. When the
release key K2 is thus operated first the finder
switeh 789 and then the toll selector switch 800
are released in the breviously described manner.
When both the answer pilot relay Ri250 and the
call pilet relay RI320 are restored to their nor-
fual positions the previously traced circuit for
energizing the winding of the distributor start
relay RI2EQ is completed, in the event the talk
relay RI80 remains in its operated position due
to the operated condition of the talk key K180
of the finder switch 78%. When thus energized
the distributor start relay R1310 operates; as pre-
viously explained, thereby to cause ground po-
tential to-be applied to the start conductor Ci0%4
in the trunk line 15688 extending to the common
start and level distributor unit {500 and ground
potential to be removed fram the guard conductor
CI3ET in. the trunk line 1383 extending to the
position distributor (025, Accordingly, at this
time, the first operator position 1488 is marked
as idle and is in readiness to recsive an incoming
call to the switchboard routed thereto by the op-
eration of the position: distributor 1085 as pre-
viously explained.

Ezxtension of a call from a paysiation in the cen-
tral office A to the switchboard

Calls initiated at the paystations in the central
office A are answered at the switchbeard and
routed therefrom to their destinations. For ex-
ample, in order to initiate a call at the paystation
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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 288
associated with the paystation line 280 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 209 is assigned by the local distribu-
tor 288 to the use of the calling paystation line
299, the local finder switch 287 thereof operates
to find the paystation line 299, whereby battery
potential present upon the control conductor C298
of the line 285 extending to the local finder
switch 287 causes the local finder switch 287 to
switch through when the calling paystation line
290 is found. The line circuit 286 then operates,
thereby to mark the paystation line 280 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 1277 and the contacts 261
to the control conductors C298 of the line 295,
When the local finder switch 287 finds the ecall-
ing paystation line 280 a loop circuit is com-
pleted for energizing the windings of the line re-
lay R240 and the coin control relay R258, this
loop circuit extending from ground by way of the
upper winding of R285, the upper winding of
R24), the contacts 222, the winding 203 of the
repeater 201 and the contacts 271 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 201 and the contacts 273 to the line
conductor C2971 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 287, 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
Upon operating, the line relay
R240 completes, at the contacts 241, 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 R240
prepares, at the contacts 242, a poinf 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 1000. TUpon 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 285,
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 conftrol relay R255
completes, at the contacts 258, an obvious circuit
for energizing the winding of the hold relay R260,
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 285, completes, at the contacts
263, an obvious path for applying battery poten-
tial by way of the winding of the marking relay
12259 to the control conductor €283 of the trunk
line 289, and completes, at the contacts 284, the
previously mentioned path for applying ground
potential to the distributor start conductor C293
in the trunk line 680. 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, 242 and 221
to the distributor start conductor C293.

This application of ground potential to the dis-
tributor start conductor €283 in the trunk line
€90 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 R865 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
667, an obvious path for applying ground poten-

tial to the conductor C§86, thereby to complete.

an obvious circuit for energizing the winding of
the trunk relay R1055 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 C614 in the trunk line 610 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 f

C614 terminates in the fourth level of the vertical
control contact bank 109 of the mechanism 701
of the finder switch 100 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 701 of the
finder switch 700 of the finder-selector link illus-~
trated associated with the first operator position
1400 at the switchboard.

Assuming that the trunk relay R85 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 1085 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 R635 is completed.

After all of the C. L. R. calls waiting to be
answered have been routed by the position dis-
tributor 1085 to the operator positions at the
switchboard and have been answered the trunk
start relay R855 restores to complete, at the con-
tacts 635, the previously mentioned circuit for
energizing the lower winding of the marking re-

lay RA10, this circuit extending from ground by -

way of the contacts 1057, C604, the contacts 656
and 608 and the lower winding of R610 to bat-
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tery. When énergized over the above-traced cir-
cuit the marking relay R6i0 operates to com-
plete, at the contacts €12, a holding circuit for
energizing the upper winding thereof in series
with the upper winding of the control relay R600,
this eircuit extending from ground by way of the
upper winding of R680, C603, the contacts 616 and
612 and the upper winding of R6I0 to battery.
Also, upon operating, the marking relay R6I0
interrupts, at the contacts 611, the previously
traced holding circuit for energizing the upper
winding of the control relay R698 in series with
the upper winding of the marking relay RG0S5,
thereby to cause the latter relay to restore. Fur-
ther, the marking relay R618 completes, at the
contacts 613, a circuit, similar to those previously
traced, for energizing the lower winding of the
marking relay R8{5, thereby to cause the latter
relay to operate. Upon operating; the marking
relay R615 completes, at the contacts 617, a hold-
ing circuit, similar to those previously traced, for
energizing the upper winding of the control relay
R590 in series with the upper winding of the
marking relay RE(5 and interrupts, at the con-
tacts 618, the previously traced holding circuit
for energizing the upper winding of the control
relay RG600 in series with the upper winding of
the marking relay RE10, thereby to cause the
marking relay RGI0 to restore. Further, the
marking relay R615 prepares, at the contacts 618,
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 RG665 interrupts, at the con-
tacts 868, a point in the previously mentioned cir-
cuit for energizing the lower winding of the
marking relay R620. Finally, the marking relay
RE15 completes, at the contacts 619, the pre-
viously mentioned path for applying ground po-
tential to the conductor C6i4 in the trunk line
618, this path extending from ground by way of
the contacts 1324’, 1039’, C608 and the contacts
619 and 668 to the conductor C§14.

Assuming that the operator at the first op-
erator position 1409 has operated away from its
normal position the talk key K780 of the finder
switch 780 of the finder-selector link illustrated
associated with this operator position and that
the position relay R{020 in the position distribu-
tor 1085 is operated, the position relay Ri1929
completes, at the contacts (024, the previously
traced circuit for connecting ground potential by

5 way of the contacts (058, the winding of the

timer start relay R1045, C1072, and the contacts
{024 to the start conductor Ci386 in the trunk
line 1305 extending to the first operator position
14€0. Also, at this time, the signal relay R{§58,
the timer start relay RI1048 and the position busy
relay R1040 occupy their operated positions as
previously explained. ‘

This application of ground potential to the
start conductor C1308 in the trunk line {205 ex-
tending to the first operator position {480 com-
pletes the previously traced circuit for enhergizing
the start relay RT40 in the finder switch 700.
When the start relay RT40 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 700 searches in the fourth level of the
main contact bank of the mechanism 701 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 R13i0 in the relay group 1200
restores in order to interrupt, at the contacts
1313, the previously mentioned path for applying
ground potential to the distributor start con-
ductor Ci094 in the trunk line 1890 and to com-
plete, at the contacts 1812, the previously men-
tioned path for applying ground potential to the
guard conductor C{307 in the trunk line 1305 ex-
tending to the position distributor (805. This
application of ground potential to the guard con-
ductor C1397 in the trunk line 1305 completes the
previously traced circuit for energizing the lower
winding of the position relay RI015, thereby to
cause operation thereof. The subsequent opera-
tion of the position distributor 1005 is the same
as that previously explained.

The vertical position of the contact set in the
mmain contact bank of the mechanism 701 in the
fourth level thereof terminating the trunk line
280 is marked by the presence of ground poten-
tial upon the conductor C8i4 in the trunk line
610 extending to the vertical control contact bank
108 of the mechanism 731. Also, the rotary po-
sition wherein the contact set terminating the
trunk line 28§ in the main contact bank of the
mechanism T8 is located is marked by the pres-
ence of battery potential upon the control con-
ductor C283 of the trunk line 280.

As previously noted, when the finder switch
120 operates to seize the trunk line 280 the elec~
tropolarized relay R1I0 operates to complete, at
the contacts Ti1, an obvious path for applying
direct ground potential to the wiper 106, thereby
to complete a circuit for energizing the winding
of the marking relay R259, this circuit extending
ifrom ground by way of the contacts 125 and
141, the wiper 166, 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 251,
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
brepares, at the confacts 253, a point in a circuit,
traced hereinafter for energizing the winding of
the coin control relay R2i16. Upon operating, the
control relay R220 interrupts, at the contacts
227, the previously traced path for applying
ground potential to the distributor start con-
ductor C283 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 R210, completes, at the coniacts 225, an
alternative holding circuit for energizing the
winding of the hold relay R2§0, interrupts, at
the contacts 222 and 224, the Ppreviously traced
circuit for energizing in series the windings of
the line relay R240 and the coin control relay

R255, and completes, at the contfacts 221 and
228, a circuit for energizing the winding of the =

supervisory relay RZ38 by way of the loop circuit
extending to the calling paystation T2. The cir-
cuit for energizing the winding of the super-
visory relay R238 extends from ground by way
of the lower winding of R#30, the contacts 223,
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the winding 285 of the repeater 281 and the con-
tacts 272 to the line conductor C297 of the line
295; and from battery by way of the upper wind-
ing of R230, the contacts 22f, the winding 203
of the repeater 20! and the contacts 211 to the
line conductor C286 of the line 29%; the line con-
duectors C297 and C28% 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 R248 interrupts, at the contacts 241,

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 C283 in the trunk line

600 the previously traced circuit for energizing
the winding of the trunk start relay R860 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 R865 to restore. Upon restor-
ing, the trunk start relay R865 inferrupts, at the
contacts 668, the previously traced path for ap-
plying ground potential to the conductor ceid
in the trunk line §f{9 and interrupts, at the con-
tacts 661, the previously traced path for applying
ground potential to the conductor CGGS, thereby
to cause the trunk relay RI8855 to restore in the
event the other trunk start relays R655, R660 and
R670 occupy their restored positions. Further,
the trunk start relay R683 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 C8684, ground potential ap-
pearing upon the conductor C684 in the event
either the trunk relay Ri055 or the toll relay
RI1060 occupies its operated position as previ-
ously explained. The operation of the remainder
of the apparatus in the common start and level
distributor unit 1868 incident to the restoration
of the trunk start relay R85 is the same as that
the
marking relays R865 to R§48, 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 1480 is opera-
tively connected by way of the finder switch 100
to the line conductors C28{ and C282 of the
trunk line 288, the line conductors C281 and
C282 being connected together by way of the
windings 262 and 264 of the repeater 201 and
the condenser 206. Accordingly, at this time, a
connection is established between the paystation
T2 and the first operator position 1480 at the
switchboard.

The operator at the first operator position 1400
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 fo 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 tcll selector switch 800 to operate
and extend the call to its destination as previ-
ously explained.
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After a connection has been established from
the first operator position 1408 by way of the toll
selector switch 863 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 TZ to operate and
collect the coin which has been inserted in the
coin slot of the instrument thereat. When the
coin coilect key K2 is operated to its rear position
the contacts 1415 thereof are actuated info en-
gagement, thereby to complete an cbvious circuit
for energizing the winding of the rear split relay
R 1228 in order to cause the latter relay to oper-
ate. Also, at the contacts 1418 of the coin collect
key K2, a circuit is completed for energizing the
winding of the rear coin control relay Ri248 in
series with the winding of the coin control relay
R210, this circuit extending from ground by way
of the contacts 149 of the coin ccllect key K2,
C1462, the winding of R{240, the conductor Ci248
in the cable 1279, the contacts ¥47 and {8, the
wiper 184, the control conductor C25% of the trunk
line 289, the winding of RE&18 and the contacts
253 to battery. When energized over the above-
traced circuit the rear coin control relay R1248
and the coin control relay R218 operate. Upon
operating, the rear coin control relay R1{2d8 com-
pletes, at the contacts 1242, an obvious connection
between the line conductors C1884" and Ci885’ of
the trunk circuit at the first operator position,
the line conductors Ci994’ and Ci88%’ of the
trunk circuit at the first operator position being
connected to the line conductors Ci263 and 1281
in the cable 1270 due to the operation of the rear
split relay R1220. Finally, at the contacts !42i
of the coin collect key K2, a path is completed for
projecting positive 110 volt current over the line
conductors C284 and C282 of the trunk line 283,
this path extending from the positive terminal
of a grounded source of 110 voli current by way
of the contacts 1421 of the cein collect key K2 and
C1466 to the line conductor C{295’, from the line
conductor C1085’ by way of the contacts 1242 t0
the line conductor C1094’, and from the line con-
ductors CI1084’ and C10895” to the line conduciors
C1283 and C1284 in the cable {278. This path
extends further from the line conductor C1282 by
way of the contacts 785 and Ti2 and the wiper
783 to the line conductor C282 of the trunk line
280 and from the line conductor C1224 by way of
the contacts 752 and 111 and the wiper 722 to the
line conductor C28¢ of the trunk line 289.

Upon operating, the coin control reley R2 i3 in-
terrupts, at the contacts 214, a peint in a circuit,
traced hereinafter, for energizing the winding cf
the ring relay R215 and completes, at the con-
tacts 213, a circuit for energizing the winding of
the control relay R270, this circuit exiending
from ground by way of the contacts 2¢3 and 228
and the winding of R210 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 R210 completes, at the con-
tacts 211 and 242, obvious connections between
the line conductors C281 and C282 of the trunk
line 289 and the by-pass conductors C221 and
Cc282.

Upon operating, the control relay RT3 com-
pletes, at the contacts 275, an obvious alternative
holding circuit for .energizing the winding of the
hold relay R269, interrupts, st the contacts 27§,
a further point in the previously mentioned path
for applying ‘ground potential to-the control con-
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ductor €285 of the trunk line 288, and completes,
at the contacts 272 and 274, obvious connections
between the by-pass conductors C281 and C292
and the line conductors C286 and C297 of the line
285, Accordingly, at this time, the line conduc-
tors C281 and C282 of the trunk line 288 are con-
nected o the line conductors C296 and C297 of
the line 285, thereby to cause positive 110 volt
current to be projected over the local finder
switch 281, the line circuit 286 and the line con-
ductors of the paystation line 280. When posi-
tive 110 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 TZ, 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 1228 is interrupted, at the contacts 1415 thereof,
and the previously traced circuit for energizing
the winding of the rear coin control relay R12490
in series with the winding of the coin control relay
R210 is interrupted, at the contacts 1419 thereof,
thereby to catise the rear split relay R1220, the
rear coin control relay R1248 and the coin control
relay R210 to restore. Also, at the contacts 1421
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 R1240 inter-
rupts, at the contacts 1242, the connection be-
tween the line conductors Ci894’ and C1085’ of
the trunk circuit at the first operator position;
and, upon restoring, the rear split relay Ri220
recompletes, at the contacts 1221 and 1223, the
breviously traced connection between the line
conductors C1283 and C1284 in the cable 1270 and
the line conductors C1i82 and C1184 of the trunk
circuit at the first operator position.

Upon restoring, the coin control relay R210 in-
terrupts, at the contacts 213, 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 2f1 and
212, the previously mentioned connection between
the line conductors €281 and C282 of the trunk
line 280 and the conductors C281 and C292. Up-
on restoring, the control relay R270 interrupts,
at the contacts 272 and 214, the previously men-
tioned connection between the conductors C291{
and C292 and the line conductors C296 and C297
of the line 295 and recompletes, at the contacts
211 and 273, the previously traced connection be-
tween the line conductors C286 and C297 of the
line 285 and the windings 203 and 265 of the re-
peater 201. Accordingly, at this time, the con-
nection between the paystation T2 and the first
operator position 1408 is reestablished by way of
the repeater 201 in the prepay mannual trunk eir-
cuit 200,

It is noted that the party at the calling pay-
station T2 has switchhook supervision and may
sighal the operator at the first operator position
1408 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 €285 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 €285
of the trunk line 280. This application of ground
potential to the control conductor C285 of the
frunk line 280 causes the supervisory lamp L1§7
to be illuminated regardless of the position of
the talk key K188 of the finder switch 7¢0. In the
event the talk key K188 of the finder switch 760
occupies its normal position this application of
ground potential to the control conductor C285
of the trunk line 288 completes the previously
traced direct circuit for illuminating the super-
visory lamp L167. On the other hand, in the
event the talk key K780 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 trunk line 288 com-
bletes the previously fraced circuit for energiz-
ing the winding of the supervisory relay R1230,
thereby to cause the latter relay to operate and
complete, at the contacts (231, the previously
traced alternative circuit for illuminating the
supervisory lamp LT67. Accordingly, the inter-
mittent operation of the switchhook at the call-
ing paystation T2 by the party thereat causes
the supervisory lamp L1167 to flash, thereby to
Indicate to the operator at the first operator po-
sition 1400 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 1480 and is accom-
plished in the manner previously described.
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In the event the operator at the first operator -

position 1486 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 ‘siot of the instru-
ment thereat is refunded to him. This is accom-
plished by the operator at the first operator po-
sition 1498 by operating the coin return key Ki
to its left-hand or rear position. When the coin
return key Kli is operated to its rear position an
obvious circuit is completed, at the contacts 1409
thereof, for energizing the winding of the rear
split relay Ri220 and a circuit, substantially iden-
tical to that previously traced, is completed, at
the contacts 1411 thereof, for energizing the
winding of the rear coin control relay RI240 in
series with the winding of the coin control relay
R210, Finally, at the contacts 1413 of the coin
return key K, there is completed a path for ap-
plying negative 110 volt current to the conductor
Ci460," this path extending from the negative
terminal of a grounded source of 110 volt cur-
rent by way of the contacts 1418 of the coin re-
turn key KIi to the conductor C1460. The rear
split relay R1220, the rear coin control relay
R1240 and the coin control relay R210 again op-
erate as previously explained. Also, upon op-
erating, the coin control relay R210 completes,
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at the contacts 213, the previously traced cir-
cuit for energizing the winding of the control
relay R218, thereby to cause the latter relay to
operate. The operated rear split relay Ri229,
rear coin control relay Ri246, coin control relay
R219 and control relay R218 complete a circuit,
substantially identical to that previously traced,
for projecting negative 110 volt current over the
line conductors of the paystation line 280 to the
paystation T2. When current is thus projected
to the paystation TZ over both of the line con-
ductors of the paystation line 299 apparatus
thereat operates in order to cause the coin which
the party at the paystation T2 has deposited in
the coin slot of the instrument thereat to be re-
funded to him.

After cperating the cocin return key K1 to ifs
rear position the operator at the first operator
position {489 returns this key to its normal po-
sition, thereby to interrupt, at the contacts 1489
thereof, the previously mentioned circuit for
energizing the winding of the rear split relay
R{228 and to interrupt, at the contacts 1411
thereof, the previously traced circuit for ener-
gizing the winding of the rear coin control relay
R1360 in series with the winding of the coin
control relay R210. Finally, at the contacts 1413
of the coin return key KIi, the previously traced
path for projecting negative 110 volt current over
the line conductors of the paystation line 239 is
interrupted. The rear split relay R1220, the rear
coin control relay RI248, the coin control relay
R210 and the control relay R218 then restore as
previously explained, thereby to reestablish the
connection between the paystation T2 and the
first operator position {480.

In the event the operator at the first operator
position 1468 should desire to ring the party at
the calling paystation T2 the ring key K5 is op-
erated to its left-hand or rear position. When
the ring key K5 is operated to its rear position
the contacts 1604 thereof are actuated into en-
gagement, thereby to complete an obvious circuit
for energizing the winding of the rear split re-
Iay R1220, and the contacts 14938 thereof are ac-
tuated into engagement, thereby to complete a
path for applying battery potential to the con-
ductor C!481, this path extending from battery
by way of the resistor 1432 and the contacts 1403
of the ring key K5 to the conductor Cci46l. The
rear split relay R{238 then operates to complete,
at the contacts 1222, a circuit for energizing the
winding of the ring relay R2t5, this circuit ex-
tending from hattery potential appearing upon
the conductor Ci46§ by way of the contacts {241,
the line conductor C1894’ of the trunk circuit
at the first operator position, the contacts 1222,
the line conductor C§283 in the cable {210, the
contacts 155 and 712, the wiper 783, the line con-
ductor C282 of the trunk line 289, the winding
204 of the repeater 281, the winding of R215 and
the contacts 214 to ground. When energized over
the above-traced circuit the ring relay R21% op-
erates to complete, at the contacts 28, an alter-
native circuit for energizing the winding of the
control relay R210, this circuit extending from
ground by way of the contacts 214, 218 and 22§
and the winding of R278 to battery. When ener-
gized over the above-traced circuit the control
relay R216 operates to interrupt, at the contacts
271 and 213, the previously traced connection
between the line conductors C296 and C287 of the
line 295 and the repeater 281 and to complete,
at the contacts 272 and 274, the previously traced
connection between the line conductors C29§ and
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297 of the line 295 and the by-pass conductors
€281 and C292. Also, upon operating, the ring
relay R2i% completes, at the contacts 216 and 211,
a connection between the line conductors of the
line 283 and the by-pass conductors C29f and
C292, the line 293 being connected to a source of
ringing current. Accordingly, ringing current is
projected from the line 293 by way of the pre-
viously traced connection including the local
finder switch 287 over the paystation line 2859 to
the paystation T2.

After the paystation T2 has been rung the oper-
ator at the first operator position 1408 returns
the ring key K5 to its normal position, thereby
to interrupt, at the contacts 1401 and (403 there-
of, the previously traced circuits for energizing
the winding of the rear split relay R1220 and
the winding cf the ring relay R215. The rear
split relay R122% and the ring relay R215 then
restore. Upon restoring, the ring relay R215 in-
terrupts, at the contacts 218, the previously
traced circuit for energizing the winding of
the control relay R278, thareby to cause the latter
relay to restore. At this time the trunk circuit
at the first operator position 1480 is again oper-
atively connected by way of the repeater 201 and
the local finder switch 287 to the paystation T2.
The party at the paystation T2 may then answer
the czll and again converse with the operator at
the first operator position {4989.

The release of the connection hbetween the pay-
station T2 and the first operator position 1400 at
the switchboard and the release of an established
gonnectiony including the paystation T2 and
routed by way of the finder-selector link illus-
trated are under the control of the operator at
the first operator position and are accomplished
in the previously described manner.

When the finder switch 788 is released ground
potential therein is removed from the control
conductor C283 of the trunk line 280. However,
ground potential is not completely removed from
the centrol conductor C283 of the trunk line 280
until the party at the calling paystation T2 re-
places the receiver of the telephone instrument
therest upon its switehhook. When the party
at the calling paystation T2 replaces the receiver
of the telephone instrument thereat upon its
switchhook the previously traced loop circuit for
energizing the windings of the supervisory relay
R234 is interrupted, thereby to cause the latter
relay to restore. Upon restoring, the supervisory
relay R230¢ interrupts, at the contacts 231, the
previously mentioned path for applying ground

potential in the prepay manual trunk cir-
cuit 288 to the control conductor C283 of
the trunk Iline 288. When ground poten-
tial is completely removed from the control

conductor C283 of the trunk line 289 the marking
relay R258 then restores to interrupt, at the con-
tacts 252, the previously mentioned circuit for
energizing the winding of the control relay R220.
The control relay R228 then restores to inter-
rupt, at the contacts 225, the previously traced
circuit for energizing the winding of the hold
relay R260. Shortly thereafter the hold relay
R280 restores, this relay being of the slow-to-
release type. Upon restoring, the hold relay R260
interrupts, at the contacts 262, the previously
mentioned path for applying ground potential
tc the control conductor CZ298 of the line 295,
thereby to cause the local finder switch 281 to
be released. When the local finder switch 287
is released the lina circuit 288 is operated, there-
by to mark the paystation line 290 as idle to
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the switches having access thereto. A% 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
{403 at the switchboard is released, due to the
release of the finder switch 100 of the finder-
selector link illustrated, the prepay manual trunk
circuit 266 is not completely released in the
event a coin remains in the coin slot of the in-
strument at the. paystation T2. In this event,
when the finder switch 180 is released, the mark-
ing relay R2§8, the conftrol relay R220 and the
supervisory relay R238 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
R248 and the coin control relay R255 immedi-
ately operate. More particularly, the coin con-
trol relay R255 operstes to complete, at the con-
tacts 288, 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 R228 and the supervisory relay
R28%. 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 680 extending to the common start and level
distributor unit {680 is recompleted. Hence, the
common start and level distributor unit 1080 and
the position distributor 1005 reoperate in order to
cause the call on the prepay manual trunk cir-
cuit 208 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
kev, therehy to cause the prepay manual trunk
circuit 288, the local finder switch 287, and the
line circuit 285 to be released in the manner pre-
viously described. At this time the apparatus
mentioned is completely released and available
for further use as previously explained.

Extension of @ call from the distant exchange B
to the switchboard

A call which is to be extended from the distant
exchange B to the central office A is routed by the
operator at the tell 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~
koard. For example, in order to route a call from
the distant exchange B to the central office A over
tie toll line 190, the operator at the toll operator
position in the distant exchange B first seizes
the toll line 198 and causes alternating ringing
current to be projected thereover to the ring-
down toll ecircuit (80 individually associated
therewith. When the alternating ringing cur-
rent is projected over the toll line 198 to the ring-
down toll circuit (08 individually associated
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therewith the previously traced eircuit for ener-
gizing the winding of the ring-up relay R135 is
completed, thereby to cause the latter relay to
operate. Upon operating, the ring-up relay Ri135
interrupts, at the contacts 138, the previously
mentioned normally completed circuit for ener-
gizing the winding of the eontrol relay R140.
Shortly thereafter the control relay R 143 restores
to complete, at the contacts 141, the previously
traced circuit for energizing the uypper winding of
the start relay R159, thereby to cause the latter
relay to operate. Upon operating, the start re-
lay R153 prepares, at the contacts 185, a point in
a circuit, traced hereinafter, for applying ground
botential by way of the lower winding of the start
relay R150 to the control conductor Ci83 of the
trunk line 180 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 RI59
completes, at the contacts 154, a path for apply-
ing ground potential to the control conductor
CITI of the trunk line 170 accessible to the toll
switch frain, this path extending from ground by
way of the contacts 154 and 121 to the control
conductor CIT1 of the trunk line {78, Also, the
start relay RI150 completes, at the contacts 152, a.
path for applying battery potential by way of the
winding of the marking relay Ri80 to the control
conductor C184 of the trunk line {80, this path
extending from battery by way of the winding of
RI160 and the contacts 152 to the control con-
ductor Ci84 of the trunk line 188, ‘Further, the
start relay Ri50 completes, at the contacts i51,
8 path for applying ground potential to the dis-
tributor start conductor CI8$ in the trunk line
600 extending to the common start and level dis-
tributor unit 1806, this path extending from
ground by way of the contacts (51 and {81 to the
distributor start conductor C186. Finally, the
start relay RI150 completes, at the contacts i85, a
holding circuit for energizing the upper winding
thereof, this circuit extending from ground by
way of the contacts 155 and 165 and the upper
winding of R159 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
190 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 R135 to be interrupted.
The ring-up relay R135 then restores to recom-
plete, at the contacts 128, the previously men-
tioned circuit for energizing the winding of the
control relay Ri40. The control relay R149 then
operates to interrupt, at the contacts 141, the
previously traced original circuit for energizing
the upper winding of the start relay RI50.

The application of ground potential to the dis-
tributor start conductor Ci66 in the trunk line
600 completes an obvicus circuit for energizing
the winding of the toll start relay R680. The toll
start relay R620 then operates to complete, at the
contacts 692, an obvious path for applying ground
botential to the conductor C§085, thereby to com-
plete an obvious circuit for energizing the wind-
ing of the toll relay RI06D, whereupon the latter
relay operates. Further, the toll start relay R690
interrupts, at the contacts 681, a point in a cir-
cuit, traced hereinafter, for energizing the lower
winding of the marking relay R545 and prepares,
at the contacts 683, a point in a path, traced
hereinafter, for applying ground potential to the
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conductor C5{9 in the cable 612 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
C619 is terminated in the ninth level of the verti-
cal control contact bank 789 of the mechanism
701 of the finder switch 198 due to the fact that
the trunk line 188 extending to the ring-down
toll circuit 182 is terminated in the ninth level
of the main contact bank of the mechanism 7&i
of the finder switch T880.

Upon operating, the toll relay Ri888 com-
pletes, at the contacts 1883, an obvious path for
applying ground potential to the conductor C&%4,
thereby to initiate operation of the marking re-
lays R605 to RB4Y, inclusive. Further, the toll
relay R1060 prepares, at the contacts 1854, an ob-
vious path for applying ground potential to the
control conductor C1043 extending to the chief
operator position and completes, at the contacts
1064, an obvious circuit for energizing the wind-
ing of the signal relay R{858. Shortly thereafter,
the signal relay RI0ES operates. Further, the
toll relay RE068 completes, at the contacts 1064’
an, obvious path for applying ground potential to
the conductor C1091 in the trunk line 1828, 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
c1091 in the trunk line {0888 completes an cbvious
circuit for illuminating the toll lamp L! ({45 as-
sociated with the first operator position (480 at
the switchboard. The illumination of the toll
lamp Li 145 indicates to the operator at the first
operator position (400 that a toll call has been
extended to the switchboard to he answered.
Upon operating, the signal relay R1850 completes,
at the contacts (051, an obvious path for apply-
ing ground potential to the conductor Cl83%3 in
the trunk line 1080, thereby to complete a multi-
ple circuit for energizing the audible signals as-
sociated with the operator positions at the
switchboard. TFor example, the application of
ground potential to the conductor CI1093 in the
trunk line 1930 completes the previously traced
circuit for energizing the winding of the signal
B (53 associated with the first operator position
1400, thereby to cause the signal Bl 153 to oper-
ate and produce an audible signal at the first
operator position {428. The operator at the first
operator position (462 may interrupt the pre-
viously traced circuit for energizing the winding
of the signal BII53 by operating the manual
switch S1{55 as previously noted, thereby to ar-
rest the cperation of the signal Bt 153,

Also, upon operating, the toll relay RI060 com-~
pletes, at the contacts 1862, 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. Assuming that
the position relay Ri828 in the position distrib-
utor 1085 is operated at this time a path is com-
pleted for applying ground potential by way of
the winding of the timer start relay R1845 to the
start conductor Ci336 in the trunk line 1363 ex-
tending to the first operator position {488 at the
switchboard, this path extending from ground by
way of the contacts 1867 and 1862, the winding
of RI1045, C1872 and the contacts (824 to the
start conductor C!386 in the trunk line (383.
As previously noted, the control relay R888 and
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one of the marking relays R663 to R845, inclusive,
remain operated at this time. For example, the
previously traced circuit for energizing the upper
winding of the control relay R860 in series with
the upper winding of the marking relay R683
may be completed at this time. Accordingly, the
application of ground potential to the conductor
C684 completes the previously traced circuit for
energizing the lower winding of the marking re-
lay R840, thereby to cause the latter relay to op-
erate. Upon operating, the marking relay RE€{8
causes the marking relay R615 to operate and the
marking relay R8085 to restore in the manner pre-
viously explained. Hence, at this time, the mark-
ing relays R610, R615, K620, R625, RE3B, RE35
and RS540 operate successively and the marking
relays R885, R610, R5{5, RE20, RE25, RG3D and
RE35 restore successively. At the conclusion of
the operation of the marking relays mentioned
the marking relay R5248 remains in its operated
position due to the fact that the previously men-
tioned eircuit for energizing the lower winding of
the marking relay R645 is interrupted due to the
operated condition of the toll start relay RGS88.
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 REG2,
this circuit extending from ground by way of the
upper winding of RG660, C803, the contacts 646
and 542 and the upper winding of R840 to bat-
tery. Also, the marking relay R848 prepares, at
the contacts 643, a point in the previously men-
tioned circuit for energizing the lower winding of
the marking relay R85 and completes, at the
contacts 644, the previously mentioned path for
applying ground potential to the conductor C619
in the trunk line 8§10, this path extending from
ground by way of the contacts 644 and 693 to the
conductor C819 in the trunk line 618,

Assuming that the operator at the first operator
position 1400 is awaiting a call and has operated
the talk key K789 of the finder switch 168 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
C1386 in the trunk line (345 extending to the first
operator position {480 completes the previously
traced circuit for energizing the winding of the
start relay R748 in the finder switch 783, When
the start relay R740 is thus energized the finder
switch 168 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 (688 has operated to
mark by way of the conductor C619 in the trunk
line 6{0 in the vertical control contact bank 708
of the mechanism 701 the ninth level wherein
the trunk line 188 is terminated in the main con-
tact bank of the mechanism 701. Also, the rotary
position wherein the trunk line 189 is terminated
in the main contact bank of the mechanism 7064
is marked by the presence of battery potential
appearing upon the control conductor C183% of the
trunk line 186 as previously noted.

As previously noted, when the finder switch
788 operates to seize the trunk line 188 the elec-
tropolarized relay R710 therein operates to com-
plete, at the contacts T11, a path for applying
direct ground potential to the control conductor
C184 of the trunk line 189, thereby to complete
a circuit, substantially identical to that previously
traced, for energizing the winding of the marking
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relay RI80 in order to cause the latter relay to
operate.

Upon operating, the marking relay R169, inter-
rupts, at the contacts 165, the previously traced
holding circuit for energizing the upper winding
of the start relay R150, thereby to cause the lat-
ter relay to restore. Further, the marking relay
R168 completes, at the contacts 163, an obvious
holding circuit for energizing the winding thereof
by way of the control conductor C184 of the trunk
line 188 and prepares, at the contacts 164, a point
in the previously mentioned path for applying
ground potential by way of the lower winding of
the start relay R158 to the control conductor C183
of the frunk line i80. Also, the marking relay
RI60 completes, at the contacts i63, a path for
applying ground potential to the control con-
ductor CIT1 of the trunk line 170, this path ex-
tending from the grounded control conductor
C184 of the trunk line 180 by way of the contacts
163, 153 and 121 to the control conductor Ci1l
of the trunk line {70. This application of ground
potential to the control conductor CITl of the
trunk line 176 marks the trunk line 170 as busy
to the switches having access thereto. Finally,
the marking relay RI60 interrupts, at the con-
tacts 161, the previously traced path for applying
ground potential to the distributor start con-
ductor Ci58 in the trunk line 660 extending to
the common start and level distributor unit (080,

At this time, when ground potential is removed
from the distributor start conductor C186 in the
ring-down toll circuit 160, the toll start relay
RE90 restores unless multiple ground potential
appears upon the distributor start conductor C16§
due to the presence of calls on other of the ring-
down toll eircuits in the group of ring-down toll
circuits, including the ring-down toll circuit 189,
which have not been answered at the switehboard
at this time. The subsequent operation of the
common sbart and level distributor unit 1060 and
the position distributor 1005 is the same as that
previously explained.

The operator at the first operator position 1448
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 483 at her position in the previously
described manner, thereby to cause the toll se-
lector switch 838 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
1488 when the talk key K188 of the finder switch
T00 occupies either its normal position or its
operated position. In order to signal the oper-
ator at the first operator position 1488 the oper-
ator at the toll operator position in the distant
exchange B causes alternating ringing current to
be projected over the toll line 199, thereby to
cause the ring-down toll circuit 108 to operate
and cause ground potential to be applied by way
of the lower winding of the start relay R {50 to the
control conductor C{83 of the trunk line 186 in
the manner previously explained. This applica-
tion of ground potential to the control conductor
C183 of the trunk line 189 completes the previ-
ously traced direct circuit for illuminating the
supervisory lamp L787 in the event the talk key
K180 of the finder switch 180 occupies its normal
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position; while this application of ground poten-
tial to the control conductor Ci183 of the trunk
line 180 completes the previously traced circuif
for energizing the winding of the supervisory re-
lay RI1230 in the event the talk key K780 of the
finder switch 709 occupies its operated position as
previously explained. When the supervisory re-
lay Ri230 is thus energized it operates to com-
plete, at the contacts 1234, the previously traced
circuit for illuminating the supervisory lamp
L767. Ii is noted that when the previously traced
direct circuit for illuminating the supervisory
lamp L767 is completed & holding circuit is com-
pleted for energizing the lower winding of the
start relay RI50, which holding circuit is inter-
rupted at the contacts 748 of the start relay R140
incident to the operation of the talk key K186 of
the finder switch 780 away from its normal posi-
tion. On the other hand, this holding circuit for
energizing the lower winding of the start relay
R150 is not completed in series with the winding
of the supervisory relay RI230 due to the high
series resistance of the winding of the supervisory
relay R1230 when the start relay R740 occupies
its restored position while the talk key K780 oc-
cupies its normal position.

The illumination of the supervisery lamp L7167
indicates to the operator at the first operator po-
sition 1400 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
K788 of the finder switch 780 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 supervigion of the estah-
lished connection including the ring-down toll
circuit 109, the operation of the ring-down toll
circuit 188 in order to ‘cause the identity lamp
Li85 to be illuminated, and the operation of the
ring-down toll circuit {89 in order to cause trou-
ble tone voltage to he applied to the toll line {93
are accomplished in the previously described
manner under the contro! of the operator at the
first operator position 1400,

The release of the connection between the toll
operator position in the distant exchange B and
the first operator position 1480 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
1480 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 C184 of the trunk line 188, thereby to in-
terrupt the previously traced holding circuit for
energizing the winding of the marking relay
RI60, The marking relay R!62 then restores to
interrupt, at the contacts 163, a further point in
the previously traced holding circuit for energiz-
ing the winding thereof, to interrupt, at the con-
tacts 164, a further point in the previously traced
path for applying ground potential by way of the
lower winding of the start relay R159 to the con-
trol conductor C183 of the trunk line 186, and to
brepare, at the contacts 185, a further point in
the previously traced holding circuit for energiz-
ing the upper winding of the start relay RI50.
Further, the marking relay RI180 interrupts, at
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the contacts 163, a further point in the previ-
ously traced path for applying ground potential to
the control conductor C171 of the trunk line {79,
the previously traced path for applying battery

_ potential by way of the winding of the marking

relay RI68 tc the control conductor CIT4 of the
trunk line 170 being completed at this time. At
this time the ring-down toll circuit 100 is com-
pletely released and the trunk line 19 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 188 in a well known manner, thereby to ren-
der the toll line {90 available for further use.

Extension of a call from the C. A. X. network
to the switchboard

A call which is to be extended from one of the
subscriber 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 therefrom 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 tandem exchange C the line
switch S881! individually associated with the sub-
scriber line 989 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 844,
When the line switch 8891 seizes the line 962
extending to the local first selector switch 844
the local first selector switch 814 is rendered
responsive to a first digit transmitted from the
calling subscriber substation T3. The subscrib-
er at the calling subscriber substation T3 then
dials the digit 0, thereby to cause the local first
selector switch 914 to operate and hunt for an
jdle one of the dial back repeaters, such, for
example, as the dial back repeater 9i6. When
the local first selector switch 912 seizes the line
833 extending to the dial back repeater 916 the
line switch S814 individually associated with the
dial back repeater 2i5 operates automatically
to hunt for an idle one of the C. A. X, toll lines,
such, for exampie, as the C. A. X. toll line 942.
More particularly, the line switch S8§{4 indi-
vidually associated with the dial back repeater
816 seizes the line 915 extending to the line cir-
cuit 932 individually associated with the C. A. X,
toll line 940, whereupon the dial back repeater
916 operates automatically to cause alternating
ringing current to be projected by way of the
line switch S914, the line 815 and the line circuit
832 over the line conductors C341 and C942 of
the C. A. X. toll line 840 in parallel. The
alternatimg ringing current projected over the
line conductors C841 and C9% 2 of the C. A. X.
toll line 949 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 C348 by way
of the contacts 332, 382 and 357, the condenser
322 and the winding of the ring-up relay R32%
to ground. When the winding of the ring-up
relay R325 is thus energized this relay operates
to complete, at the contacts 328, 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 R358 extends from ground
by way of the contacts 338 and 352 and the wind-
ing of R359 to battery. Also, the start relay R350
completes, at the conta\cts 353, a path for apply-
ing ground potential fo the conircl conductor
C381 of the trunk line 348, thereby to mark
the trunk line 340 as busy to the switches having
access thereto, this path extending from ground
by way of the contacts 3%3 and 312 to the control
conductor C24¢ of the trunk line 348. Further,
the start relay R350 completes, at the contacts
%55, a path for applying battery votential by way
of the winding of the marking relay R380 to the
control conductor C315 of the trunk line 3i8,
this circuit extending from battery by way of the
winding of R360 and the contacts 5% to the con-
trol conductor C315 of the trunk line 3{8. Also,
the start relay R358 completes, at the contacts
354, an cbvious alternative holding circuit for
energizing the winding of the control relay R385
and completes, at the contacts 383, a path for
applying ground potential to the distributor start
conguctor C368 in the trunk line 800 extending
to the common start and level distributor unit
1660. The last-mentioned path extends from

ground by way of the contacts §56 and 385 to

the distributor start conductor C366.

At this point it is noted that bhattery poten-
tial in the line circuit 932 in the tandem exchange
C is normally applied to the line conductors C94t
and C942 of the C. A. X, toll line 948, thereby
normally to complete a holding circuit for ener-
gizing the winding of the alarm relay R385, this
circuit extending from ground by way of the
winding of R395, the contacts 357, 392 and 332,
the simplex conductor C346 and the winding 329
of the repeater 385 to the line conductors C34i
and C%42 of the C. A. X. toll line 948 having
battery potential appearing thereon. The nor-
mally operated alarm relay R395 completes, at
the contacts 288, an obvious ecircuit for ener-
gizing the winding of the control relay R305,
thereby to retain the latter relay in its operated
position. The operated control relay R355 re-
tains interrupted, at the contacts 386, an obvious
circuit for illuminating the supervisory lamp
1.323. In view of the foregoing, it will be under-
stood that in the event the C. A. X. toll line 940
extending between the tandem 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 R395
will be interrupted, whereupon the latter relay
will restore. Upon restoring, the alarm relay
R385 interrupts, at the contacts 395, the previ-
ously mentioned circuit for energizing the wind-~
ing of the control relay R385. Shortly there~
after the control relay R305 restores, this relay
being of the slow-to-release type, to complete, at
the contacts 396, 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 9406 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 389 incident to the seizure
of the C. A. X, toll line 940 by the dial back
repeater 916, the application of ground potential
to the distributor start conductor C366 in the
trunk line 688 completes an obvious circuit for
energizing the winding of the toll start relay
R615, thereby to cause the latter relay to operate.
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Upon operating, the toll start relay R&615 com-
pletes, at the contacts 6§77, an obvious path for
applying ground potential to the conductor CE85,
thereby to complete the previously traced cir-
cuit for energizing the winding of the toll relay
R1068 in order to cause the latter relay to op-
erate. Also, the toll start relay R315 interrupts,
at the contacts 676, the previously traced circuit
for energizing the lower winding of the marking
relay R630 and prepares, at the contacts 618, a
point in a path, traced hereinafter, for apply-
ing ground potential to the conductor C§i6 in
the trunk line 610 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 positicns at the switch-
board. More particularly, it is noted that the
conductor C816 terminates in the sixth level of
the vertical control contact bank 789 of the
mechanism 181 of the finder switch 788, thereby
to mark the sixth level wherein the trunk line
310 extending to the reverting dial toll circuit
388 is terminated in the main contact bank of
the mechanism 761 of the finder switch 188.

The toll relay Ri860 then operates to cause
the marking relays R605 to R845, inclusive, to
operate in the previously described manner. At
the conclusion of the operation of the marking
relays the marking relay R625 occupies its op-
erated position, thereby to complete, at the con-
tacts 628, the previously mentioned path for ap-
plying ground potential to the conductor C816
in the trunk line ¢18, this path extending from
ground by way of the contacts 629 and 678 to the
conductor C618 in the trunk line 6{0. Also, up-
on operating, the toll relay RI1858 causes opera-
tion of the signal relay R{858 as previously ex-
plained. Assuming that the position relay R1629
is operated at this time, the toll relay R1088 com-
pletes, at the contacts {882, the previously traced
circuit for applying ground potential by way of
the winding of the timer start relay RI1045 to
the start conductor Ci38§ in the trunk line {385
extending to the first operator position 1480 at
the switchboard. The operations of the signal
relay R1650 and the timer start relay R1045 are
effective to perform the functions previously
noted. When ground potential is applied to the
start conductor C1386 of the trunk line 1305 ex-
tending to the first operator position 1480 the
previously traced circuit for energizing the wind-
ing of the start relay R7149 in the finder switch
1088 is completed, assuming that the talk key
K780 of the finder switch 188 is operated away
from its normal position. The finder switch 160
then orerates-to find the trunk line 310 extend-
ing to the reverting dial toll circuit 368 as previ-
ously explained.

As previously noted, the common start and
level distributor unit 1899 marks, by way of the
conductor C8I8 in the trunk line 6(2 and the
vertical contral contact bank 709 of the mecha-
nism 181 of the finder switch 780, the sixth level
in the main contact bank of the mechanism 784
wherein the trunk line 310 is terminated. Also,
the rotary position wherein the trunk line 318 is
terminated in the main contact bank of the
mechanism 181 is marked by the presence of bat-
tery potential appearing upon the control con-
ductor C315 of the trunk line 319.

As previously noted, when the finder switch
180 operates to seize the trunk line 3{8, the elec-
tropolarized relay R718 therein operates to com-
plete, at the contacts TI1, an obvious path for
applying direct ground potential to the control
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conductor C315 of the trunk line 3198, thereby to
complete a circuit, substantially identical to that
previously traced, for energizing the winding of
the marking relay R360. The marking relay
RE60 then operates to complete, at the contacts
362, an obvious holding circuit for energizing the
winding thereof from the control conductor C315
of the trunk line 310 and prepares, at the con-
tacts 863, a path, traced hereinafter, for apply-
ing ground potential to the control conductor
Ci314 of the trunk line 310. Further, the marking
relay R360 completes, at the contacts 361, an ob-
vious circuit for energizing the winding of the
control relay R358, 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 308 to the distributor
start conductor C366 in the trunk line 6060, Up-
on operating, the control relay R355 interrupts,
at the contacts 359, the previously traced hold-
ing circuit for energizing the winding of the start
relay R8ED, 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
nreviously traced original circuit for -energizing
the winding of the start relay R358. It is noted
that the ringing current which is projected from
the dial back repeater 81§ over the C.A.X. toll
line €48 to cause operation of the ring-up relay
R328 is projected thereover only during a rela-
tively short time interval. Upon restoring, the
start relay R3B0 completes, at the contacts 354,
2 path for applying ground potential to the con-
trol conductor C341 of the trunk line 349, there-
by to mark the trunk line 340 as busy to the
switches having access thereto, this path extend-
ing from the grounded control conductor C315
of the trunk line 310 by way of the contacts
362, 354 and 312 to the control conductor C341
of the trunk line 348. Also, upon operating, the
control relay R385 completes, at the contacts
388’, an alternative circuit for energizing the
winding of the alarm relay R385, this circuit ex-

tending from ground by way of the winding of :

R395, the contacts 358’ and the resistor 328 to
battery. Further, the control relay R355 inter-
rupts, at the contacts 357, a point in the original
circuit for energizing the winding of the alarm
relay R295 by way of the simplex conductor C346
and completes, at the contacts 358, a circuit for
energizing the winding of the supervisory relay
R310. The circuit for energizing the winding of
the supervisory relay R370 extends from ground
by way of the winding of R376, the contacts 358,
282 and 332, the simplex conductor C248, the
winding 339 of the repeater 335, the line conduc-
tors C941 and C942 of the C.A.X. toll line 940,
the line circuit 8232, the line 9{5 and the line
switch S814 to battery in the dial back repeater
916. It is noted that a series resistance is in-
cluded in the above-traced circuit in the dial
back repeater 916 which prevents the winding of
the supervisory relay R370 from being adequate-
ly energized by way of the above-traced circuit.
Accordingly, the supervisory relay R378 does not
operate at this time.

At this time a connection is established be-
tween the calling subscriber substation T8 in the
tandem exchange C and the first operator posi-
tion {488 at the switchboard in the central office
A; and the operator at the first operator posi-
tion answers the call and communicates with the
subscriber at the calling subscriber substation T3
in order to ascertain the destination to which
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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
800 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 680 the
toll start relay RAT5 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 distribu-
tor 1885 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 L1867 is illuminated regard-
less of the position of the talk key K788 of the
finder switech 1800. More particularly, when the
subscriber at the calling subscriber substation T3
repiaces the receiver of the telephone instrument
thereat, upon its switchhook, the dial back re-
peater 916 is controlled by way of the previcusly
traced circuit between the subscriber substation
T3 and the dial back repeater 916 to cause the
series resistance of the previously traced circuit
for energizing the winding of the supervisory re-
lay R318 to be reduced, whereby the winding of
the supervisory relay R370 is effectively ener-
gized. The supervisory relay R370 then operates
to complete, at the contacts 371, the previously
mentioned path for applying ground potential
to the control conductor C314 of the trunk line
310, this path extending from ground by way of
the contacts 37t, 363 and 346 to the control con-
ductor C214 of the trunk line 3i0. This applica-
tion of ground potential to the control conductor
€314 of the trunk line 310 completes the pre-
viously traced direct circuit for illuminating the
supervisory lamp L7167 in the event the talk key
K180 of the finder switch 708 occupies its normal
position. On the other hand, this application
of ground potential to the control conductor C314
of the trunk line 308 completes the previously
traced circuit for energizing the winding of the
supervisory relay R1230 in the relay group 1200
in the event the start relay RT40 is restored in-
cident to the operation of the talk key K188 of
the finder switch 760 away from its normal posi-
tion. The supervisory relay R{230 then operates
to complete, at the contacts 1281, the previously
traced circuit for illuminating the supervisory
lamp L767.

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 9i5
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 371, the previously
traced path for applying ground potential to the
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control conductor C314 of the trunk line 310,
thereby to cause the supervisory lamp L167 to be
extinguished. Accordingly, the subscriber at the
calling subscriber substation T3 in the tandem
exchange C may cause the supervisory lamp
1,767 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 1400 may render the
C. A. X. toll line 840 and the reverting dial toll
circuit 369 busy by operating the order and start
key K1 to its order position and by operating the
check key Kl to its rear position. When the
check key K {1 is operated to its rear position the
previously traced circuit for energizing the wind-
ing of the rear split relay R1220 is completed at
the contacts {423 thereof; the previously traced
path for applying battery potential to the con-
ductor Ci489 is completed at the contacts 1421
thereof; and the previously traced path for ap-
plying battery potential to the conductor C1461 is
completed at the contacts 1425 thereof. The

rear spiit relay R1220 then operates to complete, :

at the contacts 1222 and 1224, paths for applying
battery potential to the line conductors C313 and
C312 of the trunk line 318, assuming that the talk
key K788 of the finder switch 780 is operated
away from its normal position. The path for
applying battery potential to the line conductor
C213 of the trunk line 318 extends from battery
potential cn the conductor Cl461 by way of the
contacts 1241, C10984’, the contacts 1222, the line
conductor C1283 in the cable 1270, the contacts
755 and 742 and the wiper 183 to the line con-
ductor C3i3; and the path for applying battery
potential to the line conductor C342 of the trunk
line 240 extends from battery potential on the
conductor CI460 by way of the contacts (224,
the line conductor C1284 in the cable 1276, the
contacts 752 and Ti1 and the wiper 702 to the line
conductor C312. The application of battery po-
tential to the line conductor C312 completes a
circuit for energizing the winding of the trouble
relay R315, this circuit extending from battery
potential appearing upon the line conductor C312
of the trunk line 310 by way of the contacts 342,
C2482’, the resistor 318 and the winding of R315
to ground. The trouble relay R315 then op-
erates to complete, at the contacts 318, a circuit
for energizing the lower winding of the trouble
relay R340, this circuit extending from battery
potential appearing upon the line conductor C313
of the trunk line 310 by way of the contacts 344,
C343’, the resistor 319, the contacts 316 and the
lower winding of R310 to ground. When ener-
gized over the above-traced circuit the trouble
relay R318 operates to complete, at the contacts
311, an obvious path for applying ground poten-
tial to the control! conductor C341 of the trunk
line 340, thereby to mark the trunk line 340 as
busy to the switches having access thereto. Also,
the trouble relay R23{0 completes, at the contacts
313 and 314, a circuit for energizing the windings
236 and 337 of the repeater 335 by way of the
trouble tone line 258, this circuit extending from
3, source of trouble tone by way of the line con-
duector C351 of the line 3%0, contacts 313, the
winding 388, the condenser 338, the winding 337,
the contacts 314 and the line conductor C352 of
the line 350 to the source of trouble tone. The
trouble tone current traversing the windings 336
and 337 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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impressed between the line conductors C841 and
C8i42 of the C. A. X. toll line 848, Also, it is noted
that the trouble relay R310 may be operated by
way of the conductor C3{¢ extending to the chief
operator position, thereby rendering it possible
for the operator at the chief operator position to
render busy the reverting dial toll circuit 383 and
the C. A. X, toll line 948. At this time, in the
event the C. A. X. toll line 948 is seized by one
of the dial back repeaters in the tandem ex-
change C, the receiver of the telephone instru-
ment at the calling subscriber substation will pro-
duce trouble tone, thereby to indicate to the sub-
scriber at the calling subscriber substation that
the C. A. X, toll line which has heen seized is out
of order and that he should release the connec-
tion and initiate anocther call.

The remainder of the supervision of the estab-
lished connection including the C. A. X. toll line
940 is under the confrol of the operator at the
first operator position 1480 and is accomplished
in the manner previously explained. Also, the
release of the connection between the calling
subscriber substation T3 in the tandem exchange
C and the switchboard is under the control of
the operator at the first operator position 1400
and is accomplished in the previously described
manner.

When the established connection between the
calling subscriber substation T3 in the tandem
exchange C and the switchboard is released, due
to the release of the finder switch 709, the previ-
ously traced path for applying ground potential
to the control conductor C315 of the trunk line
310 is interrupted, thereby to interrupt the previ-
ously traced holding circuit for energizing the
winding of the marking relay R860. The mark-
ing relay R260 then restores to interrupt, at the
contacts 881, the previously mentioned circuit
for energizing the winding of the control relay
R355, thereby to cause the latter relay to restore.
Upon restoring, the marking relay R3860 inter-
rupts, at the contacts 362, a further point in the
previously traced path for applying ground
potential to the control conductor C341 of the
trunk line 240, thereby to cause the previously
traced path for applying battery potential by way
of the winding of the marking relay R360 to the
control conductor C341 of the trunk line 340 to
be completed in order to mark the trunk line
349 as idle to the switches having access thereto.
At this time the reverting dial toll circuit 3§38
and the C. A. X. toll line 940 are completely re-
leased and available for further use, assuming
that the subscriber at the calling subscriber sub-
station T2 in the tandem exchange C has re-
placed the receiver of the telephone instrument
thereat upon its switchboard. When the sub-
scriber at the calling subscriber substation T3 re-
places the receiver of the telephone instrument
thereat upon its switchhook the local first selec-
tor switch 914 is released and rendered available
for further use. When the local first selector
switch 914 is released the dial back repeater 916
is released and is rendered available for further
use. At this time all of the apparatus in the
tandem exchange C utilized in the established
connection between the subscriber substation T3
in the tandem exchange C and the first operator
position {400 at the switchboard in the central
office A is released.

In order to extend a call from one of the sub-
scriber substations in the exchange D to the cen-
tral office A the call is first initiated at the call-
ing subscriber substation in the exchange D and
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then routed by the switch train therein over one
of the trunk lines, such, for example, as the
trunk line 820, to the tandem exchange C. When
a call is routed fo the trunk line 928 the trunk
circuit 921 individually associated therewith
operates to cause the individually associated line
switch S8i8 to operate and seize an idle one of
the dial back repeaters, such, for example, as the
dial back repeater 816 in the tandem exchange C.
More particularly, the line switch 8318 seizes the
line 817 extending to the dial back repeater $18,
whereupon the line switch S814 individually asso-
ciated with the dial back repeater 916 operates
to seize an idle one of the C. A. X, toll lines ex-
tending between the fandem exchange C and the
central office A in the manner previously de-
scribed. The operation of the reverting dial
toll circuit individually associated with the
C. A, X. toll line seized and the operation of the
apparatus in the central office A in order to cause
the call to be roufed to one of the operator posi-
tions at the switchboard are the same as previ-
ously explained. Furthermore, the supervision
and the release of the established connection be-
tween the exchange D in the C. A, X. network
and the central office A are the same as previ-
ously described.

Common start and distributor unit-
line group preference control

From the foregoing description of the opera-
tion of the common start and level distributor
unit 686 incident to the extension of the various
types of trunk and toll calls to the switchboard
in the central office A, it will be readily under-
stood that the common start and level distribu-
tor unit 1360 normally operates to mark, one at
g time and in a predetermined order, the con-
ductors C&i2 to C818, inclusive, included in the
trunk line §i{8 extending to the vertical control
contact banks of the mechanisms of the finder
switches of the finder-selector links associated
with the operator positions at the switchboard.
More particularly, the conductors C8i2 to CGi9,
inclusive, in the trunk line 610 are normally
marked sequentially under the joint control of
the trunk start relays R855 to RE70, inclusive,
the toll start relays R675 to RE85, inclusive, and
the marking relays R805 to RE45, inclusive,
whereby all of the calls on lines in a predeter-
mined group are seized by the finder switches
of the finder-selectcr links before any of the
calls on the lines in the succeeding group are
seized by the finder switches of the finder-
selector links. This normal operation of the
common start and level distributor unit 1000 is
effected due to the fact that a given one of the
marking relays is prevented from operating while
the preceding marking relay and the correspond-
ing start relay are operated, the given marking
relay being operated incident to the restoration
of the previously mentioned start relay in the
event another of the start relays is operated at
this time, as previcusly explained. Accordingly,
the calls on the lines in the various groups of
toll lines are routed by the common start and
level distributor unit 1880 to the operator posi-
tions at the switchboard to be answered in a pre-
determined sequence, thereby to prevent the calls
on the lines in the groups terminated by the con-
tact sets in the lower levels of the main contact
banks of the finder switches of the finder-
selector links associated with the operator posi-
tions at the switchboard from being answered
at the operator positions at the switchboard in
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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 1838 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 {891 away from its nor-
mal position, thereby to complete, at the contacts
1082 thereof, an cbvious path for applying ground
potential to the conductor C608, and to complete,
at the contacts 1883 thereof, an obvious circuit
for energizing the winding of the control relay
R680. The control relay R850 then operates to
prepare, at the contacts 651 to 6§54, inclusive, and
at the contacts 651’ to 654’, inclusive, obvious
paths for applying ground potential to the con-
ductors C6i6 to C619, inclusive, and the con-
ductors C612 to C6!5, inclusive. At this time,
when the control key K!001 is operated away
from its normal position, operation of any one
of the trunk start relays R§55 to R810, 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 C8{2 to C819, inclusive, in
the trunk line 618, Accordingly, by way of ex-
ample, it is noted that the operation of the trunk
start relay RE55 is effective to mark the conductor
C612 in the trunk line 612 in spite of the fact that
the conductor C619 in the trunk line §{0 might
have been previously marked due to the previous
operation of the toll start relay R695. 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 K091 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 cperation of
the common start and level distributor unit 1899,
it is only necessary to return the control key
K001 to its normal position, thereby to interrupt,
at the contacts §882 thereof, the previously men-
tioned path for applying ground potential to the
conductor €688, and to interrupt, at the contacts
1003 thereof, the previously mentioned circuit for
energizing the winding of the control relay R659.
The control relay R§58 then restores to interrupt,
at the contacts 65t to 654, inclusive, and at the
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contacts 651’ to 654’, inclusive, further points in
the previously mentioned paths for applying
ground potential to the conductors C812 to C6189,
inclusive, in the trunk line 618.

Conversion of an operator position at the switch-
board from a universal position to a toll posi-
tion

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
1400 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 K10
away from its normal position. When the toll
answer key K190 is operated away from its normal
position, a point in the previously traced circuit
for energizing the winding of the distributor start
relay RI1310 is interrupted at the contacts {434
thereof; and a circuit, traced hereinafter, is
prepared, at the contacts 1435 thereof, for ener-
gizing the winding of the distributor start relay
RI1313 in the relay group 1200 in series with the
winding of the toll position relay R1030 in the
common start and level distributor unit 1000.
Also, at the contacts (433 of the toll answer key
K10, an obvious path is completed for applying
battery potential to the conductor C1095 in the
trunk line 1090, thereby to complete an obvious
circuit for energizing the winding of the toll
answer relay R4065. The toll answer relay R1065
then operates to interrupt, at the contacts 1061,
a point in the previously traced circuit, which is
normally completed at the contacts {862 incident
to the operation of the toll relay R1088, for ener-
gizing the winding of the timer start relay R 1045
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 R1068 is not effective to
complete, at the contacts 10852, the previously
traced circuit for energizing the winding of the
timer start relay R10845 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 (856, the
previously traced circuit for energizing the wind-
ing of the timer start relay R1045 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
RI1065 prepares, at the contacts 1066, a further
point in the previously mentioned circuit for en-
ergizing the winding of the toll position relay
R1030 in series with the winding of the distributor
start relay R1310 in the relay group (200 associ-
ated with the first operator position 1400 at the
switchboard. Accordingly, at this time, the dis-
tributor start relay R1310 in the relay group 1200
associated with the first operator position 400 at
the switchboard remains in its restored position,
thereby to retain completed, at the contacts 1312,
the previously traced path for applying ground
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potential to the guard conductor C13087 in the
trunk line 1395 extending between the first oper-
ator position 1480 and the position distributor
1085. Accordingly, the position relay R1020 in
the position distributor 1005 will not remain in its
operated position at this time, thereby to select
the first operator position (4606 to have a call
routed thereto, due to the presence of ground
potential upon the guard conductor C13087 in the
trunk line 1305, Accordingly, trunk calls incom-
ing to the switchboard at this time must be routed
by the position distributor 1005 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. network
to the switchboard in the central office A, one of
the toll start relays R875 to R695, inclusive, op~
erates, thereby to cause the toll relay Ri060 to
operate in the previously described manner.
Upon operating, the toll relay R1068 completes,
at the contacts {0863, the previously traced path
for applying ground potential to the conductor
€604, thereby to initiate operation of the marking
relays R505 to R645, inclusive, in the manner
previously described, and completes, at the con-
tacts 1064, the previously traced circuit for ener-
gizing the winding of the sighal relay R1058 in or-
der to cause operation of this relay. Further, the
toll relay R1060 and the signal relay R1050 com-
plete, at the contacts {064’ and 1051, respectively,
the previously traced circuits for illuminating the
toll lamp Li#45 and for operating the audible
signal B 153 at the first operator position 1400 as
previously explained. Finally, the toll relay
RI060 completes, at the contacts 1861, the pre-
viously mentioned circuit for energizing the wind-
ing of the toll position relay in the comrmon start
and level distributor unit 1080 in series with the
winding of the distributor start relay R1310 in the
relay group 1280 associated with the first oper-
ator position. This circuit extends from ground
by way of the contacts 1101, CI189, the contacts
{137, CH194, the contacts 1263 and 1255, CI391,
the contacts 1321, the winding of RI1310, CI4TI,

“ the contacts 1437 of the delay call key KIi2, the

contacts 1435 of the toll answer key K19, the con-
ductor C1086 in the trunk line 1080, the contacts
1038. the winding of R1830, the contacts {861 and
1066 and the resistor (870 to battery. When en-
ergized over the above-traced circuit the toll po-
sition relay R!038 and the distributor start relay
R1310 overate. Upon operating, the toll position
relay RI03D interrupts, at the contacts {031, a
point in a circuit, substantially identical to that
previcusly traced, for energizing the winding of
the toll position relay R{035 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 toll posi-
tion relay R1030 is relatively fast to operate with
respect to the toll position relay R1835, the latter
relay heing of the slow-to-operate type. Also,
upon operating, the toll position relay RI030 in-
terrupts, at the contacts 1832, a point in the pre-
viously traced circuit for energizing the winding
of the position busy relay R1040 in series with the
winding of either the position relay RI0I0 or
RI#£5 in the position distributor 1888, thereby to
cause the position busy relsy RI1849 {o restore
shortly thereafter and the operated one of the
position relays RI018 or RI0815 to restore imme-
diately. Upoen restoring, the position busy relay
RI1046 completes, at the contacts 1342, the pre-
viously traced path for applying ground potential
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to the conductor Ci10643 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 RI18380 com-
pletes, at the contacts 1833, 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 851, 652, 6§53 and 654,
paths for applying ground potential to the re-
spective conductors C8i9, C818, C6IT and C516 in
the trunk line 648, one or more of these paths
being completed at the contacts 6718, 683, 688 or
653, depending upon the operated condition of the
corresponding toll start relay R575, R§80, R685 or
R898, respectively. In the event a number of the
toll 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 610 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 1489 at the switch-
board wherein trunk lines are terminated in the
main contact banks of the mechanisms of the
finder switches of the finder-selector links associ-
ated with the first operator position 1480 at the
switchboard having calls thereon, the trunk lines
mentioned having either toll calls thereon, initi-
ated at the distant exchange B, or C.A.X. toll
calls thereon, initiated in the C. A. X, network.

Also, upon operating, the toll position relay
RIG38 completes, at the contacts 1034, an obvious
path for applying ground potential to the emer-
gency start conductor C18987 in the trunk line

{658, 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
{4683, Assuming that the talk key K780 of the
finder switch 798 is operated away from its nor-
mal position at this time, the application of
ground potential to the emergency start con-
ductor C{097 in the trunk line (698 completes
an alternative circuit for energizing the winding
of the start relay R140 in the finder switch 700,
this circuit extending from the grounded emer-
gency start conductor Ci897 in the trunk line

19698 by way of CI472, the contacts 1261 and

125¢, the start conductor C1287 in the cable
{272, the contacts T8I’ and the winding of R740
to battery. When energized over the above-
fraced circuit the start relay R740 in the finder
switch 728 operates, thereby to cause the finder
switch 780 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 level of the main contact bank of the
mechanism 78! of the finder switchh 738 corre-
sponding to the first marked level in the vertical
control contact bank 708 of the mechanism T¢I,
the first marked level in the vertical control con-
tact bank 789 of the mechanism 78f depending
upon which one of the conductors C816, C&I1,
CAtg or CBi2 in the trunk line 618 has ground
potential thereon as previously explained. At
this point it is noted that the tenth contact in
the vertical control contact bank T09 of the
mechanism T#1 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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of the mechanism T01. Accordingly, in the event
the wiper set of the mechanism 701 of the finder
switch T80 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 R120 in the man-
ner previously explained.

Upon operating, the distributor start relay
RI13i0 interrupts, at the contacts 1812, the pre-
viously traced path for applying ground poten-
tial to the guard conductor Ci307 in the trunk
line 1305 and completes, at the contacts 1318,
the previously traced path for applying ground
potential to the distributor start conductor C{094
in the trunk line 1090. However, this application
of ground potential to the distributor start con-
ductor C1094 in the trunk line (090 and the re-
moval of ground potential from the guard con-
ductor C1307 in the frunk line 1305 are without
effect at this time due to the operated position
of the toll position relay R1030.

When the finder switch T00 operates to extend
the toll call to the first operator position (400
the answer pilot relay RI250 operates in the
manner previously explained, thereby to inter-
rupt, at the contacts 1255, the previously traced
circuit for energizing the winding of the dis-
tributor start relay RI310 in the relay group
1200 in series with the winding of the toll posi-
tion relay R1830 in the common start and level
distributor unit (000 in order to cause these
relays to restore. Upon restoring, the distributor
start relay RI310 interrupts, at the contacts
1313, the previously traced path for applying
ground potential to the distributor start con-
ductor C10694 in the trunk line 1890 and com-
pletes, at the contacts 1312, the previously traced
path for applying ground potential to the guard
conductor CI307 in the trunk line 1365. Upon
restoring, the toll position relay R1030 prepares,
at the contacts 1031, the previously mentioned
circuit for energizing the winding of the toll
position relay R1035 in the common start and
level distributor unit 1098 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 RI1080 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 R1835 operates to interrupt, at the
contacts 1036, a further point in the previously
traced circuit for energizing the winding of the
toll position relay RI1030, to interrupt, at the
contacts (831, a further point in the previously
traced circuit for energizing the winding of the
position busy relay RI840 in series with the
winding of one of the position relays in the
position distributor 1085, to complete, at the
contacts 1838, an alternative path for applying
ground potential to the conductor C667 in order
to complete an alternative circuit for energizing
the winding of the confrol relay R659, and to
compiete, at the contacts 1039, an obvious path
for applying ground potential to the emergency
start conductor C1087’ extending to the second
operator 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 RI030 restores the pre-
viceusly mentioned circuit for energizing the wind-
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ing of the toll position relay Ri035 is not com-
pleted at the contacts 1031 incident to the res-
toration of the toll position relay Ri1030. Also,
upon restoring, the toll position relay R1029 in-
terrupts, at the contacts (033, the previously
traced path for applying ground potential to the
conductor C8817, thereby to interrupt the pre-
viously traced circuit for energizing the winding
of the control relay R680 in order to cause the
latter relay to restore. Finally, the position re-
lay R1030 recompletes, at the contacts 1034’, the
previously traced path for applying ground po-
tential to the conductor C688 and completes, at
the contacts 1832, 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
Ci094, ground potential being present upon the
distributor start conductor C!084 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 R1028 then operates to
complete, at the contacts 1023, the previously
traced circuit for energizing the lower winding
of the position relay Ri015, ground potential be-
ing present upon the guard conductor C1307 in
the trunk line 1305 at this time. The position
relays R1820, Ri015 and Ri{010 continue to op-
erate in the manner previously described until
either the position relay R10!5 or the position
relay R{040 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 1480 extends the toll call answered thereat
and the relay group 1200 associated therewith is
released, the distributor start relay R1310 in the
relay group 1200 and the toll position relay R10830
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 R1060 is operated at this time due to
the operated condition of one of the toll start re-
lays R678 to R8395, inclusive, depending upon the
presence of an incoming toll call to the switch-
board waiting to be answered. Upon operating,
the 'toll position relay R1030 prevents further op-
eration of the position distributor 1805 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 RI1060 to
restore. The position distributor 1005 then op-
erates, in the previously described manner, there-
by to cause the position relays RI0{5 and R1010
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 KI0 at the
first operator position 1409 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-
hoard; while the position distributor 1005 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
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are no incoming toll calls to the switchboard
waiting to be answered at the time.

In order to reconvert the first operator posi-
tion 1460 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
1600, it is only necessary to restore the toll an-
swer key KI0 to its normal position. When the
toll answer key K10 is restored to its normal po-
sition the previously traced circuit for energiz-
ing thée winding of the toll answer relay R1065
is interrupted at the contacts (433 thereof, there-
by to cause the toll answer relay R1065 to restore
in the event the toll answer key at the second
operator position at the switchboard is not op-
erated away from its normal position at this
time. Also, when the toll answer key K10 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 R1030 in series
with the winding of the distributor start relay
RI316 is interrupted at the contacts 1435 there-
of. Finally, at the contacts 1434 of the toll an-
swer key KI0, the previously traced original cir-
cuit for energizing the winding of the distributor
start relay RI310 is prepared. Upon restoring,
the toll answer relay RI065 interrupts, at the
contacts 1066, a further point in the previously
traced circuit for energizing the winding of the
toll position relay R1030 in series with the wind-
ing of the distributor start relay R13180 and
prepares, at the contacts 1067, the previously
traced circuit for energizing the winding of the
timer start relay R1045, which circuit may then
be completed incident to the operation of the
toll relay R1060.

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 1005, thereby to cause the
finder switch to operate and hunt for a trunk line
having either a trunk call or a toll call thereon
waiting to be answered. For example, the oper-
ator at the first operator position 1400 may com-
plete a circuit for energizing the winding of the
start relay R740 in the finder switch 700 without
regard to the operation of the position distributor
1065, and even though the toll answer key K10
thereat is operated away from its normal posi-
tion, merely by operating the order and start key
K1 to its right-hand or emergency start position,
assuming that the talk key K780 of the finder
switch 71080 is operated away from its normal posi-
tion. The circuit for energizing the winding of
the start relay R740 in the finder switch 708 ex-
tends from ground by way of the contacts (447
of the order and start key K1, Ci412, the con-
tacts 1261 and 1251, the start conductor Ci287
in the cable 1270, the contacts 15!’ and the
winding of RT40 to battery. When energized
over the above-traced circuit the start relay RT740
operates, thereby to cause the finder switch 160
to operate in the previously described manner.
Upon operating, the finder switch 108 seizes the
first trunk line in the main contact bank. of the
mechanism 101 corresponding to the first marked
level in the vertical control contact bank 1089 of
the mechanism 101 as determined by the particu-
lar operated one of the marking relays R615 to
R645, inclusive, and the operated one of the
trunk start relays R655 to RB670, inclusive, or
the operated one of the toll start relays RGT15 to
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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 T01.

When the finder switch T80 finds a trunk line
having a calling condition thereon, the answer
pilot relay R!1250 in the relay group 1280 operates
as previously explained, thereby to complete, at
the contacts 1252, the previously traced holding
circuit for energizing the winding of the start
relay R740 in the finder switch 708. Accordingly,
it is only necessary for the operator at the first
operator position 1408 to operate momentarily
the order and start key KT to its emergency
start position in order to cause the finder switch
7100 to cperate in the manner described above.
After the order and start key K7 has operated to
its emergency start position it may be returned to
its normal position without causing the finder
switch 700 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 R{828 occupies its operated posi-
tion, when the order and start.key K1 at the
first operator position 1400 is operated to its
emergency start position in order to cause the
finder switch 780 to operate in the manner pre-
viously explained, the previously traced circuit
for energizing the lower winding of the position
relay R1015 is completed incident to the restora-
tion of the distributor start relay Ri318, the dis-
tributor start relay Ri310 being restored when the
answer pilot relay R1259 is operated incident to
the operation of the finder switch 788 to find the
trunk line having the calling condition thereon.
Accordingly, the position relay R{815 operates
to cause the position relay R{620 to restore in
the manner previously explained. 'This arrange-
ment prevents the position distributor {085 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 K1 to its
emergency start position.

Extension of a call from the switchboard to a local
subscriber substation in the central office A

Assuming that an incoming call answered at
one of the operator positions at the switchboard,
such, for example, as the first operator position
1468, is to be extended to a local subscriber sub-
station in the central office A, such, for example,
as the local subscriber substation T4, 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 108 of the finder-selector link illus-
frated and that the sender control circuit 46i
is operatively associated with the cable 78§ indi-
vidually extending to the toll selector switch 806
and with the digit register and control circuit
482, 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 Ti. The digit register and
control circuit 462 then operates to control the
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operation of the sender control circuit 461, there-
by to cause the sender control circuit 461 to trans-
mit the impulses comprising the digits to the toll
selector switch 880 in a well-known manner. At
this time the normally completed circuit for
energizing the windings of the lihe relay R338
in the toll selector switch 800 is interrupted in
the sender control circuit 461 a number of times
corresponding to the first digit registered, thereby
to cause the line relay R838 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 R830 is effective to complete re-
peatedly, at the contacts 832, the previously
traced circuit for energizing in multiple the ver-
tical magnet M877T and the lower winding of the
transfer relay RE888, thereby to cause the verti-
cal magnet M877 to operate repeatedly and drive
the wiper set of the mechanism 83! step by step
in the vertical direction to a corresponding level
in the associated main contact bank.

More particularly, at the conclusion of the first
digit the wiper set of the mechanism 890f 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
580, is terminated, the trunk line 580 extending
to the toll train trunk circuit 568 as previously
noted. At this time the set of switch springs
8837 is actuated into disengagement in order to
cause the tell selector switch 828 to operate as
2 trunk hunting selector switch in the previously
described manner; while the set of switch springs
S838 is not actuated into engagement as the
group of trunk lines, including the trunk iine 580,
is not associated with the group of ring-down
toll circuits. The rotary magnet M$SI8 of the
mechanism 881 then operates automatically to
drive the wiper set of the mechanism in the
retary direction until the wiper set engages a
contact set in the main contact bank of the
mechanism 89{ terminating a trunk line extend-
ing to an idle one of the toll train trunk cir-
cuits. Assuming that the tell train trunk circuit
598 is the first idle toll train trunk circuit in the
group, the toll selector switch 800 operates auto-
matically, in the previously described manner,
thereby to seize the trunk line 589 extending
thereto.

The trunk line 538 is marked as idle by the
presence of battery potential upon the control
conductor C881{ thereof, thereby to cause the in-
termediate winding of the electropolarized relay
REE8 in the toll selector switch 880 to be ener-
gized, when the wiper set of the mechanism 864
engages the contact set in the main contact bank
thereof terminating the trunk line 588 as pre-
viously explained. 'The battery potential appear-
ing upon the control conductor C581 of the trunk
line B89 is derived in the toll train trunk circuit
500 and extends from battery by way of the wind-
ing of the marking relay RB58 to the control con-
ductor C58! of the trunk line 586. When the
interimediate winding of the electropolarized relay
R&I8 is thus energized it operates, thereby to
complete, at the contacts 8§i5, the previously
traced path for applying ground potential to
the wiper 3% of the wiper set of the mechanism
84! in the manner previously explained. Also,
upon opeiating, the electropolarized relay RSId
completes, at the contacts 8i2 and 84, the pre-
vicusly traced paths for connecting the line con-
ductors C827 and C828 of the line 828 to the
wipers 882 and 863, respectively, of the wiper set
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of the mechanism 88{. The application of ground
potential to the winer 885 of the wiper set of the
nechanism 88f completes an obvious path for
applying ground potential to the control con-
ductor C33! of the trunk line 5288, thereby to
complete an obvious circuit for energizing the
winding of the marking reiay R558. The marking
relay R558 then operates to complete, at the con-
tacts 552 and 5%, a loop circuit between the
sender control circuit 484 and the toll transmis-
sion selector switch 573, this lcop circuit extend-
ing from the line conductor C571{ of the line 5§70
by way of the contacts Bl(f, the uoper winding
of the supervisory relay RB25, the contacts 545
and 552, the line conductor C583 of the frunk
line 588, the wiper 883, C888, the contacts 814
and the line conductor C828 of the line 82§ to
the line conductor C788 in the cable 78%; and
from tine line conductor C§72 of the line 570
by way of the contacts 513, 524, 548 and 554, the
line conductor C%84 of the ftrunk line 5820, the
wiper 832, the contacts 891 and 882, C801, the
contacts 812 and the line conductor C827 of the
line 22§ to the line conductor C727 in the cable

18¢; the line conductors C3Tl and C%72 of the ¢

line 578 being connected together in the toll
transmission selector switch 573 and the line con-
ductors C787 and C788 in the cable 786 being
connected together in the sender control circuit
£51,

Also, upon operating, the marking relay R550
cormpletes, at the contacts 551, a path for apply-
ing ground potential to the control conductor
CE82 of the trunk line B80, this path extending
from ground by way of the lower winding of the
switching relay R%48, the confacts 84! and 551
te the control conductor C582 of the trunk line
B89. Finally, the marking relay R550 completes,
at the contacts §53, an obvious circuit for ener-
gizing the lower winding of the supervisory relay
R523%; however, the supervisory relay R525 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 451 and the toll
transmission selector switch 573, the toll trans-
mission selector switch 573 is rendered respon-
sive to impulses transmitted thereto.

The sender control circuit 461 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-
matically to hunt for an idle line, such, for ex-
ample, as the line 573, in the group of lines ex-
tending to the combination local and toll con-
nector switches. When the line 575 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 851 operates to transmit two additional digits
to the combination local and toll connector switch
574, thereby to cause the combination local and
toll connector switch 574 to seize the subscriber
line 451 extending to the called subscriber sub-
station Ti. The subsequent operation of the com-
bination local and toll connector switch 574 de-
pends upon the idle or busy condition of the sub-
scriber line 45{, as will be explained hereinafter.
After all of the digits have been transmitted by
the sender control circuit 461 it operates to cause
ground potential to be applied to the conductor
Ci81 in the cable 786, thereby to complete the
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previously traced circuit for energizing the upper
winding of the cut-in relay R160 in the finder
switch 700 as previcusly explained.  Further, the
sender control circuit 46f 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 contrel relay R895 in the toll
selector switch 888. The control relay R895 then
operates to complete, at the contacts 889, the
previously traced holding circuit for energizing
the upper winding thereof and to prepare, at the
contacts 895, 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 C788 in the cable 186 by
way of the control conductor C829 of the line §26,

#. the contacts 871 and 888 and the wiper 884 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
RG40, 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 greund by way of the
contacts 583 and.546 and the upper winding of
R540 to battery. After the sender control circuit
461 transmits all of the digits registered in the
digit register and control circuit 462 the sender
control circuit 46f 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

5 the line conductors C511 and C512 of the line 5§70

extending to the toll transmission selector switeh
873 and completes, at the contacts 544 and 541,
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
$52 and 544, the winding 582 of the repeater 569,
the condenser 566, the winding 564 of the re-
peater 550 and the confacts 54T and 554 to the
line conductor C584. Further, the switching re-
lay R348 completes, at the contacts 543, an opera.
tive connection between the line conductors C5T1
and CH72 of the line 578 and the repeater 560,
this connection extending from the line conduc-
tor CBT1 by way of the contacts 511, the upper
winding of the supervisory relay R525, the con-
tacts 548, the winding 881 of the repeater 568,
the winding of the supervisory relay R530, the
winding 583 of the repeater 560 and the contacts
524 and 515 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 C582 of the trunk line 580.

When the combination local and toll connector
switch 874 operates to seize the subscriber line
451 extending to the calling subscriber substation
T battery potential therein is reversed over the
previgusly traced connection including the line
575 and the toll transmission selector switch 5713
to the line 9730 and the repeater 560, thereby to

49

cause the supervisory relay R525 1o operate.

. Upon operating; the supervisory relay R525 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
583, 646 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

553 and the toll transmission selector switch 573.
Finally, the supervisory relay R525 completes, at
the contacts 528, the previously mentioned path
for applying ground potential to the control con-
ductor CE82 of the trunk line 589, the supervisory
relay R538 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 CB82 of the trunk line 588 extends from
ground by way of the contacts 583, 526, 532, 542
and 851 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 R7160
in the finder switch 729 is completed the latter
relay operates to complete, at the contacts 788,
thie previously traced holding circuit for energiz-
ing the lower winding thereof and the previously
fraced circuit for energizing the upper winding
of the call pilot relay RIZ20 in the relay group
1288, The call pilot relay Ri328 then operates
to interrupt, at the contacts 1222, the previously
traced path for applying ground potential to the
start conductor Ci3886 in the trunk line 1380
extending to the sender control circuit 43f.
Purther, the cut-in relay R788 completes, at the
contacts 764, the previously mentioned path for
applying ground potential to the control con-
ductor C330 of the line 826, thereby to retain the
toll selector switch 888, the toll train trunk cir-
cuit 508, the toll transmission selector switch
873 and the combination local and toll connector
switch B74 in their operated positions. Also, the
cut-in relay RI188 completes, at the contacts T§1
and 762, the previously traced operative connec-
tion between the trunk circuit at the first oper-
aftor position {488 and the line conductors C327
and C828 of the line §28, the line conductors
C827 and C8238 of the line 826 being operatively
cennected to the line conductors C584 and C533
of the trunk line 588 st this time and conse-
quently to the repeater 560. Accordingly, at this
time, the trunk circuit at the first operator posi-
tion 1489 is operatively connected by way of the
toll selector switch 886 and the toll line 588 to
the repeater 568; and the repeater 589 in the toll
train trunk circuit 599 is operatively connected
by way of the line 57¢, the toll transmission
selector switch 573 and the line 5715 to the com-
bination local and toll connector switch 574.

The application of ground potential to the
control conductor C532 of the trunk line 588
completes a series circuit for illuminating the
supervisory lamp L7716 and for energizing the
winding cf the control relay RI129, this circuit
extending from the grounded control conducior
C582 of the trunk line 530 by way of the wiper
864, the contacts §48 and 8%, the control con-
ductor C828 of the line §28, the contacts 783, the
lamp L1178, the contacts 774 of the talk key K185
of the finder switch %80, the conductor C{{87 in
the cable 1270, the resistor 1§22 and the winding
of Ri120 to battery. When energized over the
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above-traced circuit the control relay Ri128 op-
erates to complete, at the contacts 121, the pre-
vicusly mentioned path for short-circuiting the
resistor 1122, thereby to. cause the superviscry
lamp LT76 to be illuminated. The illumination
of the supervisory lamp LTI8 indicates to the
operator at the first operator pesition {488 that
thie corabination local and toll connector switeh
874 has seized the subscriber line 45%f extending
to the called subscriber substation T{. In the
event the called subscriber substation T4 is busy
at this time the combingtion local and toll con-
necter switch 574 operates to cause busy itone
current to be transmitted over the previsusly
traced connection to the repeater €88 in the toll
train trunk circuit 582, whereupon the repester
588 operates to cause busy tone current to be re-
peated over the previously traced connection be-
tween the repester 580 and the trunk circuit at
the first operator position 1488, The busy tone
current conducted to the trunk circuit at the
first cperator position {430 causes the receiver of
the telephone instrument thereat to produce a
corresponding busy tone, indicating to the op-
erator that the called subscriber line 481 is busy
at this time. In the event the called subscriber
supstaticn T1 is busy at this time the operator
at the first operator position advises the sub-
seriber at the cslling subscriber substation that
the desired connection may not immediately be
had due to the busy condition cf the called sub-
scriber substation T1. The operator at the first
operator position then releases the front end of
the connection including the toll selector switch
869, the foll train trunk circuit 588, the toll
transmission selector switch 573 and the com-
bination local and toll connector switch 574 in a
manner more 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 574,
thereby again to test the idle or busy condition
of the called subscriber substation Ti. Finally,
the called subscriber substation T1 is found to
be idle or the subscriber at the calling subscriber
substation is advised to abandon the call.

In the event the called subscriber substation
T4 is idle at this time the combination local and
toll connector switch §14 operates to estahlish a

50. connection between the called subscriber sub-

60

station Tt and the repeater 588 in the toll train
trunk circuit 502 and busy tone current is not
conducted thersfrom by way of the previcusly
traced cireuit to the repeater 530 in the toll
train trunk circuit §88. Accordingly, when the
supervisory lamp L7176 is illuminated and the op-
erator ai the first operator position does not re-
ceive busy tone, she operates the ring key ¥b
to its front position, thereby to cause ringing
current to he projected cver the subscriber line
450 to the called subscriber substation THi.

More particularly, when the ring key K8 is
operated to its front position, the contacts 1492
thereof are actuated into engagement, thereby
to complete the previously mentioned circuit for
energizing the winding of the front split relay
Ri218 in order to cause the latter relay to operate.
Also, the contacts [8408 of the ring key K5 are
actuated into engagement, thereby to complete
an obvious path for applying ground potential
to the conductor Ci1465; while the contacts (484
of the ring key K& are actuated into engagement,
thereby to complete the previously traced path
for applying battery potential to the conductor
Cl4%4. Upon operating, the front split relay
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R12!0 completes, at the contacts 1212 and 1214,

. the previously traced paths for connecting battery

and ground potentials to the line conductors
C128f and CI12382, respectively, in the cable 1279.
This application of ground potential to the line
conductor Ci282 in the cable 1270 completes a
path for short-circuiting the winding of the coin
confrol relay RE28, this path extending from the
grounded line conductor CIi282 by way of the
contacts 151, 781, the line conductor C82T of
the line 826, the contacts 812, C807, the contacts
832 and 891, the wiper 832, the line conductor
C584 of the trunk line 578, the contacts 554 and
€47, the winding 554 of the repeater 569, the
winding of R528 and the contacts &3 to ground.
This application of battery potential to the line
conductor Cl281 in the cable 1270 completes a
circuit for energizing the winding of the ring
relay RE5{9, this circuit extending from battery
potential on the line conductor C1281 by way of
the contacts 734 and 762, the line conductor
C828 of the line §28, the contacts 814, C308, the
wiper €93, the line conductor C%83 of the trunk
line 589, the contacts 552 and 524, the winding
582 of the repeater 558, the contacts 522 and
the winding of REID to ground. Shortly after
the ring relay R5!0 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 511 and
515, the previously traced connection between the
repeater 860 and the called subscriber substation
Ti. Also, upon operating, the ring relay R310
interrupts, at the contacts 53, the previously
traced path for short-circuiting the winding of
the coin control relay RB520 and completes, at
the contacts 512 and 514, a circuit for projecting
ringing current over the subscriber line 451 ex-
tending to the called subscriber substation TI,
this circuit extending from one terminal of a
source of ringing current by way of the line con-
ductor C5{T of the line 516 and the contacts 512
to the line conductor C37l1 of the line 570, and
from the other terminal of the source of ringing
current by way of the line conductor C5i8 of the
Line B8 and the contacts 5§14 to the line con-
ductor C572 of the line 570; the line conductors
C571 and CB812 of the line 578; being connected
by way of the toll transmission selector switch
573, the line 875 and the combination local and
toll connector switch 574 to the line conductors
of the subscriber line 451; and the ringer at the
called subscriber substation T being bridged
across the line conductors of the subscriber line
451,

After the operator at the first operator position
{489 operates the ring key K& to its front posi-
tion, in order to cause ringing current to be pro-
jected over the subscriber line 481 to the called
subscriber substation T, she operates the ring
key K5 back to its normal position. When the
ring key K& is thus operated, the contacts 1402
thereof are actuated into disengagement, thereby
to interrupt the previously mentioned circuit for
energizing the winding of the front split relay
Ri218; the contacts 1484 thereof are actuated
into disengagement, thereby to interrupt the
previously traced circuit for energizing the wind-
ing of the ring relay RE!8; and the contacts 140§
thereof are actuated into disengagsment, thereby
to interrupt a further point in the previously
traced path for short-circuiting the winding of
the coin control relay R520. Shortly thereafter,
the front split relay RI2{§ restores to recom-
plete, at the contacts 1211 and 1212, the previ-
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ously traced connection between the trunk cir-
cuit at the first operator position and the repeater
860. Shortly thereafter, the ring relay R510
restores to interrupt, at the contacts 512 and
514, the previously traced circuit for projecting
ringing current over the subscriber line 451 to
the called subscriber substation T1 and to re-
complete, at the contacts 511 and 515, the previ-
ously traced connection between the called sub-
scriber substation T and the repeater 568. When
the call is answered at the called subscriber sub-
station Tl the toll transmission selector switch
513 operates, thereby to cause the potential to
be removed from between the line conductors
C511 and C572 of the line 570, whereupon the
supervisory relay R530 restores. Upon restoring,
the supervisory relay R530 interrupts, at the con-
tacts 532, the previously traced series circuit for
illuminating the supervisory lamp LI76 and for
energizing the winding of the control relay R1120,
thereby to cause the supervisory lamp L176 to
be extinguished and the control relay Ri{20 to
restore. When the supervisory lamp LIT8 is
thus extinguished it indicates to the operator at
the first operator position 1480 that the sub-
sceriber at the called subscriber substation T1 has
answered the call. At this time the previously
traced connection between the trunk circuit at
the first operator position and the repeater 568
is completed, and the previously traced connec-
tion between the repeater 560 and the called sub-
scriber substation Tl 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 1200 from the
finder-selector link illustrated by operating the
talk key K180 of the finder switch 190 away from
its normal position as previously explained.

It is noted that the subscriber at the called
subseriber substation TI1 has switchhook super-
vision and may signal the operator at the first
operator position 1400 by intermittently operating
the switchhook at his substation, thereby to
cause the toll transmission selector switch 5713
to operate intermittently and cause battery po-
tential to be applied intermittently between the
line conductors C5T! and C5712 of the line 510,

Jin order to cause the supervisory relay 530 to

operate intermittently. Each time the super-
visory relay RB530 operafes it completes, at the
contacts 532, a circuit for illuminating the super-
visory lamp L1768 regardless of the position of
the talk key K180 of the finder switch 780. In
the event the talk key K780 of the finder switch
180 occupies its normal position the previously
traced direet circuit for illuminating the super-
visory lamp L7118 is completed from battery by
way of the contacts T15 of the talk key KT780.
On the other hand, in the event the talk key
K180 of the finder switch T00 is operated away
from its normal position the previously traced
series cireuit for illuminating the supervisory
lamp L1786 and for energizing the winding of
the control relay RI120 is completed. - According-
1y, the supervisory lamp L1716 flashes, thereby to
indicate to the operator at the first operator posi-
tion 14068 that the subscriber at the called sub-
seriber substation T 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 estab-
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 889 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 589 is interrupted,
thereby to cause the marking relay RE58 to restore
in the event the supervisory relay R530 has re-
operated due to replacement of the receiver of
the telephone instrument at the called subscriber
substation Ti upon its switchhock. It is noted
that, upon operating, the supervisory relay R530
interrupts, at the contacts 531, an alternative
holding circuit for energizing the winding of the
marking relay R85, this alternative holding cir-
cuit extending, when completed, from ground by
way of the contacts §53, 528 and 531, the control
conductor C881 of the trunk line 583 and the
winding of Rb50 to battery. Upon restoring, the
marking relay R559 interrupts, at the contacts
583, the previously traced holding circuit for
energizing the upper winding of the switching
relay R548 and the lower winding of the super-
visory relay RE25, thereby to cause the latter re-
lays to restore. Further, the marking relay RE5S

interrupts, at the contacts 552 and 554, the pre- ¢

viously traced connection between the trunk cir-
cuit at the first operator position 480 and the
repeater 560, Upon restoring, the switching relay
RB54D0 interrupts, at the contacts 543, the previ-
ously traced connection between the toll trans-
mission selector switch 573 and the repeater 568,
whereupon the toll transmission selector switch
573 is released. When the toll fransmission selec-
tor switch 573 is released it causes the combina-~

tion local and toll connector switch 5§74 to be re- 4

leased. When the combination Ilocal and toll
connector switch 574 is released the line circuit
452 operates to mark the subscriber line 451 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 pctential is re-
moved from the control conductor C5%1 of the

trunk line 580 hattery potential by way of the 5

winding of the marking relay R850 is applied to
the control conductor C881 of the trunk line 588,
thereby to mark the toll train trunk circuit 508
as idle. At this time the toll train trunk circuit
589, the toll transmission selector switch §73 and
the combination local and toll connector switch
574 are avallable for further use.

Extension of a call from the switchboard to a pay-
station in the ceniral office A

Assuming that an incoming call answered at
one of the operator positions at the switchboard,
such, for example, as the first operator position
1480, is to be extended fo a local paystation in the
central office A, such, for examnple, 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 incoming call has
been answered at the first operator position and
routed thereto by way of the finder switch T80
of the finder-selector link illustrated and that
the sender control circuit 461 is operatively associ-
ated with the cable 786 individually extending to
the toll selector switch 808 and with the digit
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register and control circuit 482, the operator at
the first operator position actuates the keys of the
sending key set 483, thereby to cause the digit
register and control circuit 452 to register a series
of digits corresponding to the switch train route te
the paystation T2. The digit register and control
circuit 462 then operates to control the operation
of the sender control circuit 461, thereby to cause
the sender control circuit 46! to transmit the im-
pulses comprising the digits registered to the toll
selector switch 888 in a well known manner.

The impulses comprising the first digit regis-
tered are transmitted from the sender conirol
circuit 44! to the toll selector switch 880 in the
previously described manner, thereby to cause
the wiper set of the mechanism 881 of the toll
selector switch 848 to be driven in the vertical
direction to a corresponding level as previously
explained. More particularly, the wiper set of
the mechanism 881 is driven to the level corre-
sponding to the level in the main contact bank of
the mechanism 88f wherein the group of trunk
lines, including the trunk line 584, is terminated.
The wiper set of the mechanism 881 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 500 is the first idle toll train trunk
circuit in this group the toll train trunk circuit
598 operates, in the previously described manner,
thereby to seize the trunk line 583 extending
thereto.

When the trunk line 588 is seized by the toll
selector switch 888 the electropolarized re-
lay R840 in the toll selector switch 889 operates,
in the previously described manner, thereby
to cause the marking relay R550 to operate
and complete the previously traced connecticn
between the sender control circuit 461 and the
toll transmission selector switch §i3. The
sender control circuit 481 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 dhe toll transmission selector
switch 573 seizes the line 515 extending to the
combination local and toll connector switch 574,
when the line 575 is thus seized the combination
local and toll connector switchh 574 is rendered
responsive to two digits transmitted thereto.
The sender control circuit 481 then operates to
transmit two additional digits te the combina-
tion Iccal and toll connector switch 574, thereby
to cause the combination local and toll connec-
tor switch 574 to operate and seize the pay-
station line 299 extending to the paystation T2.

After all of the digits registered have been
transmitted by the sender control circuit 461,
the sender control circuit £8{ operates, in the
previously described manner, thereby to cause
the cut-in relay R768, the control relay R33%
and the switching relay RB540 to operate as
previously explained. Upon operating, the cut-
in relay R768 and the switching relay RS540
complete the previously {raced connection be-
tween the trunk circuit at the first operator
position {488 and the repeater %60 and the pre-
viously traced connection between the repeater
582 and the combination local and toll con-
nector switch 574. When the combination local
and toll connector switch 514 operates to seize
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the paystation line 289 extending to the called
paystation T2 the supervisory relays RH25 and
R338 operate as previously explained. Upon
operating, the supervisory relay R538 completes,
at the contacts 582, the previcusly traced series
circuit for illuminating the supervisory lamp
L7178 and for energizing the winding of the
control relay Rf§720.

At this time the illumination of the super-
visory lamp LIT8 indicates to the operator at
the first operator position 1423 that the com-
bination local and toll connector switch
874 has seized the paystation line 239 extend-
ing to the called paystation T2 and the com-
kination local and toll connector switch 574
operates to cause busy tone current {6 ke trans-
mitted therefrom over the previously fraced 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 T? is idle
at this time the operator at the first operator
position 1408 then operates the ring key K5 to
its front position, thereby to cause the front split
relay RI2f0 and the ring relay R3{0 to operate
in the manner previcusly described. Upon op-
erating, the ring relay R5{8 causes ringing cur-
rent to be projected over the paystation line 283
to the called paystation TZ in the manner pre-

viously described in order fto 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 Kb to its normal positicn, thereby to

cause the front split relay Rt2{0 and the ring

relay RS10 to restore as previously explained.
When the party at the called paystation T2
answers the call the toll transmission selector
switch B73 operates, thereby to cause the battery
potential to be removed from between the line
conductors C57l and C%72 of the trunk line 579
as previously explained, whereugon the super-
visory relay R538 resiores to interrupt, at the
contacts 882, the previously traced series circuit
for illuminating the supervisory lamp L7718 and
for energizing the winding of the coatrol relay
R{129. The supervisory lamp L%I5 is then ex-
tinguished and the control relay R{i{23 then
restores.

At this time the previously traced connection
between the trunk circuit at the fArst operator
position 1486 and the repeater 558 is completed,
and a connection is completed between the re-
peater 860 and the called paystation T2. The
connection between the repeater 530 and the
called paystation T2 extends from the line con-
ductor C87t of the line 578 by way of the con-
tacts Bii, 527 and 543, the winding 55! of the
repeater 583, the condenser 565, the winding 563
of the repeater 788, the contacts 524 and 55 to
the line conductor C572 of the line 570, the line
conductors C8T{ and C572 of the line 57§ being
connected by way of the toll transmission selec-
tor switch 5783, the line 575 and the combination
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conductors of the paystation line 289, the tele-
phone instrument at the called paystation T2
being bridged across the line conductors of the
paystation line 223. The operator at the first
operator position 1409 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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aevent 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 ox front position.
‘When. the coin collect key K2 is thus operated the
contacts 1416 thereof are actuated into engage-
ment, thereby to complete an obvious circuit for
energizing the winding of the front split relay
RI1210; the contacts 1418 thereof are actuated
into engagement, thereby to complete an obvious
path for applying ground potential to the con-
ductor C1464; and the contacts 1422 thereof are
actuated into engagement, thereby to complete an
obvious path for applying positive 110 volt poten-
tial to the conductor Ci485. The front split re-
lay Ri210 then operates to complete, at the con-
tacts 1212 and 1214, the previously traced con-
nections between the conductors C1464 and C1465
and the line conductors C128f and C1282 in the
cable 1278, : The application of ground potential
to the conductor Ci464 completes a path for
short-circuiting the winding of the ring relay
R510, this path extending from ground potential
on the conductor Ci464 by way of the contacts
i212, the line conductor C128! in the cable 12170,
the contacts 154 and 162, the line conductor C828
of the line 828, the contacts 814, C888, the wiper
803, the line conductor C583 of the trunk line 580,
the contacts 552 and 544, the winding 562 of the
repeater 5680, the contacts 522 and the winding of
R510 to ground. The application of positive 110
volt potential to the conductor C{465 completes &
circuit for energizing the winding of the coin con-
trol relay R520, this circuit extending from posi-
tive 110 volt potential on the conductor CI1485 by
way of the contacts 12i4, the line conductor
C1282 in the cable 1270, the contacts 161 and 161,
the line conductor C827 of the line 826, the con-
tacts 812, C887, the contacts 892 and 891, the
wiper 802, the line conductor C584 of the trunk
line 580, the contacts 554 and 547, the winding
564 of the repeater 569, the winding of R520 and
the contacts 513 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 operatling,
the coin control relay R520 completes, at the con-
tacts 521, an obvious path for applying ground
potential to the line conductor C57l of the line
510 and completes, at the contacts 523, a path for
applying positive 110 volt potential to the line
conductor C5712 of the line 570, the last-men-
tioned path extending from positive 110 volt po-
tential on the line conductor C584 of the trunk
line 588 by way of the contacts 554, 547, 523 and
515 to the line conductor C5712 of the line 570.
The application of ground potential and positive
110 volt potential to the line conductors C5TI
and CBH12, respectively, of the line 579 completes
g circuit, substantially identical to that previously
traced, for projecting positive 110 volt current
over the paystation line 298 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 fo its
front position the operator at the first operator
position 1460 returns the coin collect key K2 to
its normal position, thereby to interrupt, at the
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contacts {416 thereof, the previously mentioned
circuit for energizing the winding of the front
split relay RI210 and to interrupt, at the contacts
1418 and 1422 thereof, the previously traced paths
for applying ground potential and 110 volt poten-
tial respectively to the conductors Cl464 and
€1465. The front split relay RI12i8 then restores
to recomplete, at the contacts 1211 and 1213, the

previously traced connection between the trunk -

circuit at the first operator position {460 and the
repeater §80. Shortly after the front split relay
RI2i0 restores the coin control relay RE20 re-
stores to interrupt, at the contacts 821, the pre~
viously mentioned path for applying ground po-
tential to the line conductor C571 of the line 570
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 {498 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 {488
thereof, an obvious circuit for energizing the
winding of the front split relay RI2{8 and to
complete, at the contacts 1410 and 1414 thereof,
obvious paths for applying ground potential and
negative 110.volt potential respectively to the
conductors C1464 and C1485. The front split re-
lay RI1Z18 then operates, as previously explained,
thereby to complete, at the contacts i2i4, the
previously traced circuit for energizing the wind-
ing of the coin control relay R828. The coin con-
trol relay R528 then operates to complete, at the
contacts 521, the previously mentioned path for
applying ground potential to the line conductor
C511 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
C512 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
inzstrument thereat to the party at the paystation
T2.

After operating the coin return key Ki to iis
front position the cperator at the first operator
position 1400 returns the coin return key Xi to
its normal position, thereby to interrupt, at the
contacts 1408 thereof, the previously mentioned
circuit for energizing the winding of the front
split relay R1210 and to inferrupt, at the contacts
1610 and i414 thereof, the previously mentioned
paths for applying ground potential and negative
110 volt potential respectively to the conductors
C1464 and Ci485. The front split relay Ri2{8
then restores, thereby to cause the coin conirol
relay RB520 to restore as previously explained.
At this time a connection is completed between
the trunk circuit at the first operator pesition
{490 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
RE30 to operate intermittently in order to cause
the supervisory lamp L7716 to flash regardless of
the position of the talk key K188 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-selecior link illustrated are ac-
complished in the manner previously explained,
It is noted that when the established connection
is released the toil selector switch 868 is returned
to its normal position, whereupon the previously
traced path for applying ground potential to the
control conductor CH3i of the trunk line 588 is
interrupted in the event the supervisory relay
RE38 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 C581 of the
trunk line 580 the marking relay R550, the
switching relay R548 and the supervisory relay
RE2Z5 restore as previously explained, whereupon
battery pctential is applied by way of the wind-
ing of the marking relay R559 to the control con-
ductor C581 of the trunk line 58). This applica-
tion of batliery potential to the control conductor
CE81 of the trunk line 589 marks the trunk line
588 as idle to the switches having access thereto
as previously noted. Ubpon restoring, the switch-
ing relay R540 interrupts, at the contacts 543, the
previously traced connection between the re-
peater 8§80 and the toll transmission selector
switch 513, thereby to cause the toll transmission
selector switch 573 to be released. When toll
transmission selector switch 573 is released the
combination local and toll connector switch 574
is releasad, whereupen the line circuit 288 op-
erates, thereby to mark the paystation line 299
as idle to the switches having access thereto. At
this time the established connection between the
trunk circuit at the first operator position 1480
and the called paystation T2 is completely re-
leased.

Extension of a call from the swilchboard to the
C. 4. X. network

Assuming that an incoming call at one of the
operater positions at the switchboard, such, for
example, as the first operator position 1289, is to
be extended to a subscriber substation included
in the C. A. X, network, such, for example, as the
subscriber substation T@ in the tandem exchange
C, the operator at the first operator position
initistes the extension of the call by actuating
the sending key set 483 as previously noted. As-
suming that the incoming call has been answered
at the first operator position and routed thereto
by way of the finder switch 769 of the finder-
selector link illustrated and that the sender con-
trol circuit 461 is operatively associated with the
cable 788 individually extending to the toll se-
lector switch 880 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 T8 in the tandem
exchange C. The digit register and control cir-
cuit 482 then operates to control the operation
of the sender control circuit 451, thereby to cause
the sender contro! circuit 45! to transmit the
impulses comprising the digits registered to the
toll selector switch 884 in a well known manner.,
The impulses comprising the first digit registered
are transmitied from the sender control circuit
48t to the toll selector switch 888 in the pre-
vicusly described manner, thereby to cause the
wiper set of the mechanism 891 of the toll sslector
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switch 830 to be driven in the vertical direction
to a correspending level as previously explained,
More particularly, the wiper set of the mecha-
nism 86{ is driven in the vertical direction to
he level corresponding to the level in the main
contact bank of the mechanism 861 wherein the
group of trunk lines, including the trunk iline
340, is terminated.

The wiper set of the mechanism 881 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 idie one of the reverfing dial toll circuiis
as previously explained. Assuming that the re-
verting dial toll circuit 309 is the first idle trunk
circuit in this group, the toll selector switch 880
operates, in the previously described manner,
thereby to seize the trunk line 349, the trunk line
340 being marked as idle by the presence of bat-
tery potential upon the control conductor C34i
thereof. The path for applying battery potential
to the control conductor C2341 of the trunk line
340 extends from battery by way of the winding
of the marking relay R258 and the contacts 354
and 3i2 to the control conductor C341 of the
trunk line 349, The electropolarized relay R819
in the toll selector switch 880 then operates,
thereby to cause ground potential to be applied
to the wiper 805 of the wiper set of the mecha-
nism 881 as previously explained. This applica-
tion of ground potential to the wiper 825 com-
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, upcn operating,
the electropolarized relay R840 in the toll se-
lector switch 863 completes, at the contacts 812
and 8{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 R375 and the contacts 384 to the line conductor
C242 of the trunk line 348, and from battery by
way of the lower winding of R275 and the con-
tacts 388 to the line conductor C343 of the trunk
line 388, the line conductors C342 and C342 of
the trunk line 340 being connected together by
way of the toll selector switch 889 as previously
explained.

‘When this loop circuit is completed the impulse
relay R375 operates to complete, at the contacts
371, an obvious circuit for energizing the winding
of the hold relay R398, thereby to cause the lat-
ter relay to operate. Also, upon operating, the
marking relay R368 completes, at the contacts
361, 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 888 extending to
the common start and level distributor unit {835,
thereby to prevent operation of this unit at this
time. Upon operating, the control relay RE55
completes, at the contacts 336’, the previously
mentioned alternative holding circuit for energiz-
ing the winding of the alarm relay R385, 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 R313. Upon operating, the
hold relay R333 completes, at the contacts 391, a
point in a path for applying ground potential to
the simplex conductor C346, this path extending
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from ground by way of the contacts 376, 391 and
332 to the simplex conductor C346. PFurther, the
hold relay R890 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 384’, 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 319, the
contacts 3171 and the upper winding of R328 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 R315 and the hold relay
R38%0 operate to complete, at the contacts 376
and 391, the above-traced path for applying direct
ground potential to the simplex conductor C248,
the line circuit 932 individually associated with
the C. A. X, toll line 940 operates in order to mark
the line 9i6 ag busy to the line switches having
access therefo and to render the incoming first
selector switch 912 individually associated with
the line circuit 932 operative by way of the
line 943.

The sender contro! circuit 461 then operates in
order to transmit three additional digits by way
of the toll selector switch 899 and the trunk line
340 to the reverting dial toll circuit 888. The im-
pulse relay R315 follows the impulses of the digits
mentioned. More particularly, each time the im-~
pulse relay R315 operates it completes, at the con-
tacts 378, 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 376, the pre-
viously traced path for applying direct ground
potenitial to the simplex conductor C346. Ac-
cordingly, impulses corresponding to the ‘three
digits are transmitted by way of the simplex con-
ductor C346, the winding 239 of the repeater 335
and the line conductors C%i and C942 of the
C. A. X toll line 940 to the line circuit 932, there-
by to cause the line circuit 932 tc operate and
repeat the impulses by way of the line 943 to the
incoming first selector switch 912. In response to
the first digit repeated to the incoming first se-
lector switch 912, 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 830.  More particularly,
when the incoming first selector switch 912 seizes
the line 831 extending to the local and toll con-
nector switch 339, the local and toll connector
switch 930 is rendered responsive to two digits
transmitied thereto from the incoming first se-
lector switch ${2. The local and toll connector
switch 930 then responds to the two digits trans-
mitted thereto in order to seize the subscriber
line 890 extending to the called subscriber sub-
station T8. .

After all of the digits have been transmitted by
the sender control circuit 4614 it operates to cause
ground potential to be applied to the conductor
C19{ in the cable 186 and battery potential to be
applied to the conductor CT89 in the cable 7128§.
The application of ground potential to the con-
ductor C781 in the cable 186 completes the pre-
viously traced circuit for energizing the upper
winding of the cut-in relay R169, thereby to cause
the latter relay to operate as previously explained.
The application of battery potential to the con-
ductor C789 in the cable 186 completes a circuit
for energizing the upper winding of the cuf-
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through relay R388, this circuit extending from
battery potential on the-conductor CI188 in the
cable 786 by way of the control conductor C829 of
the line 826, the contacts 871 and 898, the wiper
804, the control conductor C344 of the trunk line
340, the contacts 338 and the upper winding of
R380 to battery. When energized over the above-
traced circuit the cut-through relay R288 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 conducter C321 of the
trunk line 346 by way of the contacts 312, 321,
383 and 382 and the lower winding of R38% to
battery. Also, upon operating, the cut-through
relay R289 interrupts, at the contacts 384 and
386, a further point in the previously traced loop
circuit between the windings of the impulse relay
R375 and the sender control circuit 461, com-
pletes, at the contacts 383 and 385, an operative
connection between the trunk circuit at the first
operator position 1490 and the C. A, X. toll line
948, the cut-in relay R160 in the finder switch 189
being operated at this time, this circuit extending
from the line conductor €342 of the trunk line
340 by way of the contacts 383, C342’, the wind-
ing 338 of the repeater 335, the condenser 338,
the winding 337 of the repester 235, C342’ and
the contacts 385 to the line conductor €343 of the
frunk line 849, the line conductors C242 andg Ce43
of the trunk line 348 being connected by way of
the toll selector switch 886 and the cable {270 to
the trunk circuit at the first operator rosition as
Previously explained. Furthermore, the winding
339 of the repeater 335 is operatively connected
by way of the C. A. X, toll line 940, the line cir-
cult 932, the line 913, the incoming first selector
switch 912 and the line 831 to the local and toll
connector switch 938,

The local and toll connector switch 938 then
operates to cause ringing current to be projected
over the subscriber line 980 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 1400.

Also upon restoring the impulse relay R375
interrupts, at the contacts 371, the previously
mentioned circuit for energizing the winding of
the hold relay R329, thereby to cause the latter
relay to restore shortly thereafter. Upon restor-

ing, the hold relay R3%0 completes, at the con- |

tacts 392, a circuit for energizing the winding of
the supervisory relay R370, this circuit extending
from ground by way of the winding of R278, the
contacts 358, 392 and 332 to the simplex conduc-
tor C348, battery potential being applied to the
simplex conductor C348 by way of the line con-
ductors C841 and €942 of the C. A. X. toll line 949
in the line circuit 932 as previously explained.
When thus energized, the supervisory relay R370
operates. Also, upon restoring, the hold relay
R390 interrupts, at the contacts 3%4’, 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 371, a path for applying ground potential to
the control conductor C344 of the trunk line 3490,
this path extending from ground by way of the
contacts 371 and 3871 to the control conductor
C344 of the trunk line 340. 'This application of
ground potential to the control conductor C344
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of the trunk line 349 completes the previously
traced series circuit for illuminating the super-
visory lamp L776 and for energizing the winding
of the control relay Rti28 in the manner pre-
viously explained.

The illumination of the supervisory lamp L1786
indicates to the operator at the first operator po-
sition 1480 that the local and toll connector switch
930 has operated to select the subscriber line 969
extending to the called subscriber substation T3.
As previously noted, in the event the called sub-
scriber substation T3 is idle, ringing current is
projected from the local and toll connector switch
930 over the subscriker line 869 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 889 over the previously traced circuit to
the trunk circuit at the first operator position.
Assuming 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 832 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, thereky to cause the latter relay to restore.
Upon restoring, the supervisory relay R378 inter-
rupts, at the contacts 371, the previously traced
series circuit for illuminating the supervisory
lamp L1776 and for energizing the winding of the
control relay R{128, thereby to cause the super-
visory lamp L7786 to be extinguished and the con-
trol relay R{{20 to restore. When the super-
visory lamp L7786 is extinguished it indicates to
the operator at the first operator position 1483
that the call has been answered at the called sub-
scriber substation T3.

The subscriber at the called subscriber substa-~
ticn 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 T3. Each time the switchhook
at the called subscriber substation T'3 is depressed
the line circuit 982 is operated to decrease the
resistance of the previously traced circuit includ-
ing the simplex conductor C348, thereby to cause
the supervisory relay R370 to operate. Each
time the supervisory relay R370 operates it com-~
pletes, at the contacts 371, the previously traced
path for applying ground potential to the control
conductor C344 of the trunk line 329. Each time
ground potential is applied to the contro! con-
ductor C244 of the trunk line 340, the supervisory
lamp L7176 is illuminated regardless of the posi-
tion of the talk key K180 of the finder switch 780
as previously explained. Accordingly, the sub-
scriber at the called subscriber substation T3 may
cause the supervisory lamp LT7§ to flash by re-
peatedly operating the switchhook at the sub-
scriber substation T3.

Also, the operator at the first operator position
{402 may mark the reverting dial toll circuit 338
as busy at this time, in the event the C. A. X. toll
line 840 is defective, by operating the order and
start key K7 to its order position and by operat-
ing the check key Kl to its right-hand or front
position. When the check key Kil is operated
to its front position the contacts 1428 thereof are
actuated into engagement, thereby to complete
an obvicus circuit for energizing the winding of
the front split relay R1210; and the contacts {428
and 1628 thereof are actuated into engagement,
thereby to complete obvious paths for applying
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battery potential to the conductors Ci464 and
C1465. The front split relay R1218 then operates
to compiete, at the contacts 12{2 and 1214, the
previously traced connections between the con-
ductors Ci464 and Ci485 and the line conductors
Ci281 and C(282 in the cable 1270, thereby to
cause battery potential to be connected by way
of the toll selector switch 830 and the trunk line
340 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{5 and R310, thereby to cause these re-
lays to operate as previously explained, the oper-
ation of the trouble relay R310 being effective to
cause trouble tone voltage to ke applied to the
C. A. X. toll line 940 in the manner previously ex-
plained.

The 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 ccnnection is
raleased the toll selector switch 882 is returned
to its normal position, whereupon the previously
traced path for applying ground potential to the
control conductor C34&f of the trunk line 340
is interrupted. When ground potential is re-
moved from the control conductor C341
previcusly traced circuit for energizing the wind-
ing of the marking relay R360 is interrupted,
thereby tc cause the latter relay to restore. Up-
on restoring, the marking relay R368 interrupts,
at the contacts 3&f, the previously mentioned cir-
cLJ‘t for energizing the winding of the control

relay R3SE, thereby tc cause the latter relay to
Wstore Alsg, when ground potential is removed
from the contrel conductor CE£I, the previously
traced holding circuit for energizing the lower
winding of the cut-through relay R230 is inter-
rupted, thereby to cause the latter relay to re-
store. Upon restoring, the cut-through relay
R28% interrupts, at the contacts 382, a further
peint in the previously traced holding circuit for
ensrgizing the winding thereof and interrupts,
at the contacts 3%3 and 385, the previously

traced connection between the trunk circuit at
U e first operator position {428 and the repeater

When the centrol relay R3ED restores it inter-
rupts, at the contacts 358, the previously traced
m‘ cuit for energizing the winding of the super-
vizory relay R8T by way of the simplex con-
ductor C348% and completes, at the contacts 357,
the previcusly traced circuit for energizing the
winding of the alarm relay R3%5 by way of the
simiplex conductor C243, thereby to cause the
line circuit 932 to restore and release the in-
coming first selector switch 912 and to mark the
iipe 831 as idle to the selector swiiches having
access thereto. When the incoming first selector
switch 242 is released, the iocal and toll connector
switch 838 is released, whereupon the subscriber
line 989 extending to the called subscriber sub-
station T8 is marked as idie, inn the event the
subscriber thereat has replaced the receiver of

the telephone instrument thereat upon its
switchhook.
It will be understood that a call from the

switchboard may be extended by the operator
at the first operator position 1468 to a called
subscriber substation in the exchange C in the
C. A. X network in a similar manner. More
particularly, the operator at the first operator
position 1400 operates the sending key set 453,

the
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thereby to cause the digit. register and control
circuit 4462 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 481 operates to
cause the toll selector switch 883 to seize the
trunk line 340 in the manner previously ex-
plained.  The reverting dial toll circuit 388 and
the line circuit 32 then operate in order to cause
the incoming first selector switch 312 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 912 seizes the line 922, there-
by to cause the trunk circuit 921 to repeat digits
over the trunk 920. The digits repeated over
the trunk %20 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 bhetween the first operator position
1809 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 1490 the
toll selector switch 880, the reverting dial toll
circuit 308, the line cu'cult 932, the incoming
first selector switch 812, the trunk circuit 921
and the switch train in. the exchange D are
released, and the C. A. X. toll line 948 and the
trunk 228 are marked as idle and are available
for further use.

Extension of a reverting call jrom the switch-
board to the C. A. X, network

As previously noted, the local subscribers in
the exchange D and in the tardem exchange C
have direct access to the local switch trains in
the respective exchanges which have 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 subscriber 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 subseriber line 808, the
line switch S981, the line 802, the local first se-~
lector switch 8i4, the line 933, the dial back re-
peater 816, the line switch 8814, the line 815, the
line circuit 932, the C. A. X. toll line 940, the re-
verting ‘dial toll circuit 863, the trunk line 310
and the finder switch 700 of the finder-selector
link illustrated to the first operator position 1430.

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, nefwork
to the first operator position 1400 by way of the
finder switch 180 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 888, but sets up the
call as a reverting call back over the C. A, X, toll
line 840 by way of the finder switch 700 in a man-
ner more fully described subsequently. This ar-
rangement provides for the completion of the
call directly in the tandem exchange C, the
C. A.X. toll line 948 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 760 of the finder-se-
lector link illustrated operates to seize the trunk
line 310 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 R1130
and the answer pilot relay RIi2560 in the relay
group 1200 associated with the first operator po-
sition 14008 occupy their operated positions.

After the operator at the first operator posi-
tion 1400 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 1452
thereof into engagement, in order to complete an
obvious circuit for energizing the winding of the
reverting call relay R1370, The reverting call re-
lay R1270 then operates to prepare, at the con-
tacts 1372, a circuit traced hereinafter for ener-
gizing the winding of the control relay R1360 and
to complete, at the contacts 1313, a holding cir-
cuit for energizing the winding thereof. The
holding circuit for energizing the winding of the
reverting call relay R{370 extends from ground
by way of the contacts 1181, C1i89, the contacts
1137, Ci191, the contacts 1364 and 1873 and the
winding of RI1370 to battery. Also, upon oper-
ating, the reverting call relay Ri310 completes, at
the contacts 1371, a path for applying direct
ground potential to the control conductor C311 of
the trunk line 3{0, this path extending from
ground by way of the contacts 1371 and 1362,
C1398, the conductor C1286 in the cable 1270, the
contacts 747 and Ti3 and the wiper 104 to the
control conductor C31i of the trunk line 3i0.
This application of direct ground potential to the
control conductor C3141 of the trunk line 310 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 R333 interrupts, at the con-
tacts 332, the previously traced path for applying
ground potential by way of the winding of the
supervisory relay R370 to the simplex conductor
C346 and completes, at the contacts 331, a path
for applying booster battery potential to the
simplex conductor C348, this path extending
from the ungrounded terminal of the grounded
booster battery 32T by way of the resistor 324 and
the contacts 331 to the simplex conductor C346.
When booster battery potential is connected to
the simplex conductor C345 the line circuit 932 is
controlled by way of the line conductors C941 and
C942 of the C. A.X. toll line 940 in order to cause
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the dial back repeater 816 to operate and render
the dial back selector switch 918 individually as-
sociated therewith operative by way of the associ-
ated line 81f. Upon operating, the switching re-
lay R340 prepares, at the contacts 341 and 343, a
circuit, traced hereinafter, for energizing the
windings of the impulse relay R315 and prepares,
at the contacts 345, a circuit, traced hereinafter,
for energizing the upper winding of the cut-
through relay R2388.

After operating the dial key K4 to its reverting
dial position the operator at the first operator po-
sition 1488 operates this key to its right-hand or
dial rear pcsition. When the dial key K4 is
thus operated the contacts 1451 thereof are actu-
ated into engagement, thereby to complete a cir-
cuit for energizing the upper winding of the call
relay R348 in series with the lower winding of
the call pilot relay RI320, this circuit extending
from ground by way of the contacts 1451 of the

ial key K4, Ci414, the contacts 1322, the upper
winding of R{348 and the lower winding of Ri320
to battery. When energized over the above-
traced circuit the call relay R348 and the call
pilot relay R{320 operate. Upon operating, the
call pilot relay R{320 interrupts, at the contacts
§321, a further point in the previously traced
cireuit for energizing the winding of the distribu-
tor start relays R1340 and interrupts, at the con-
tacts 1322, the previously traced path for apply-
ing ground potential to the start conductor C1388§
In the trunk line 1380 extending to the sender
conitrol circuit 461, thereby to cause the sender
control circuit 481 to be released at this time.
Upon operating, the call relay R1340 prepares, at
the contacts 1347, a holding circuit for energizing
the lower winding thereof. Further, the call re-
lay R1340 completes, at the contacts 1348, an
alternative path for applying ground potential to
the start conductor C1386 in the trunk line 1380,
this path extending from ground by way of the
contacts 1448 of the dial key K4, CI412, the
contacts 1261, C1388, CI1389 and the contacts
1348 and 1334 to the start conductor Ci386 in
the trunk line {380. This application of ground
potential to the start conductor Ci386 in the
trunk line (380 again initiates operation of the
sender control circuit 464 for a purpose more fully
described hereinafter.

Also, when the dial key K4 is operated to its
dial rear position the contacts 1453 thereof are
actuated into engagement, thereby to complete
an obvious path for applying ground potential to
the conductor Ci288 in the cable 1270. This ap-
plication of ground potential to the conductor
C1288 in the cable 1278 completes a path includ-
ing the contacts 153’ for applying ground poten-
tial to the conductor C792 in the cable 786. This
application of ground potential to the conductor
C182 in the cable 786 prevents the rotary switch
S467 of the sender control circuit 461 from select-
ing the cable 786 at this time. Also, upon oper-
ating, the call relay R 1340 interrupts, at the con-
tacts 1343, the normally completed path for ap-
plying ground potential to the conductor Ci 383
in the cable 1380. When ground potential is re-
moved from the conductor CI383 in the cable
1380 extending to the sender control circuit 4§1
the cable 1230 is marked for selection by the ro-
tary switch S467 of the sender control circuit 461,
Accordingly, the sender control circuit 461 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-

2,230,053

tary switch S46T to select the cable 1380,

Further, the call relay R348 completes, at the
contacts {248, a multiple circuit for energizing
the upper winding of the connect relay R150 in
the finder switch 708 in series with the winding
of the talk relay RI139, thereby to retain the
cennect relay RT58 in its operated position sub-
sequent to the restoration of the talk key K180
of the finder switch 108 to its normal position,
this circuit extending from ground by way of
the winding of RI130, C{185, the contacts 1346,
the cenductor 292 in the cable 1279, the contacts
58 and 759 and the upper winding of RI50 to
battery. Further, the call relay R340 com-
pletes, at the contacts 1344, an obvious circuit
for energizing the winding of the rear split relay
R 1228, thereby to cause the latter relay to oper-
ate. Upon operating, the rear split relay R1220
completes, at the contacts 1222 and 1224, a con-
nection between the line conductors C1094’ and
C1885’ in the cable 1380 and the line conductors
CiZ83 and Ci284 in the cable 1270. At this time
a circuit is completed for energizing the winding
cf the impulse relay R3175, this circuit extend-
ing from ground by way of the upper winding of
R278, the contacts 384, C342 and the contacts
341 to the line conductor C312 of the trunk line
3i8; and from battery by way of the lower wind-
ing of R375, the contacts 386, C343 and the con-
tacts 343 to the line conductor C33 of the
trunk line 319; the line conductors C312 and
C213 of the trunk line 310 being connected by
way of the finder switch 700 to the line con-
ductors C1284 and C1283 in the cable 1279; the
line conductors C1283 and CI1284 in the cable
{270 being connected to the line conductors
C1884’ and C1085’ in the cable 1380; and the
line conductors C1094’ and C1095’ in the cable
{283 being connected together by way of a loop
circuit in the sender control circuit 461. Ac-
cordingly, the impulse relay R375 is energized
at this time and operates. Upon operating, the
impulse relay R375 completes, at the contacts
371, the previcusly mentioned circuit for ener-
gizing the winding of the hold relay R330, there-
by to cause the latter relay to operate as previ-
ously explained. Finally, at the contacts 1487
of the dial key K4, 3 path is completed for short-
circuiting the winding of the dial rear relay
R {300, this path extending from battery by way
of the resistor 1432, C1458, the contacts 1457 of
the dial key K4, C1473, the contacis 1362 and the
winding of RI302 to battery. The completion of
this path for short-circuiting the winding of the
dial rear relay Ri308 positively prevents opera-
tion of the latter relay at this time.

When the rotary switch S467 of the sender
control circuit 461 seizes the cable (380 ground
rotential is applied to the conductors C1384 and
Ci387 in the cable 1388, thereby to complete an
chvious circuit for energizing the lower winding
of the control relay R{250 and to complete a
circuit for energizing the winding of the control
relay RE369. The circuit for energizing the wind-
ing of the control relay RI360 extends from
ground potential on the conductor C1387 in the
cable 1388 by way of the contacts 1372 and the
winding of RI!360 to battery. When energized
over the above-traced circuit the control relay
R {368 operates to complete, at the contacts 1363,
an obvious holding circuit for energizing the
winding thereof, including the grounded con-
ductor C1387 in the cable (388, Also, upon op-
erating, the control relay RI369 interrupts, at
the contacts 1362, the previously traced path for
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applying direct ground potential to the control
conductor C311 of the trunk line 3i{9 and com-
pletes, at the contacts 1861, an alternative path,
substantially identical to that previously traced,
for applying resistance ground potential by way
of the resistor 1374 to the control conductor Ca11
of the trunk line 310. When resistance ground
potential is substituted on the control conductor
C3i1 of the trunk line 310 for direct ground po-
tential thereon a high resistance circuit is com-
pleted for energizing the winding of the dial out
relay R830 in series with the winding of the
switching relay R348. The dial out relay R338
is not adequately energized by way of this cir-
cuit; however, the switching relay R348 is ade-
quately energized thereby. Accordingly, the dial
out relay R330 restores, while the switching relay
R340 remains operated. Upon restoring, the dial
out relay R3303 prepares, at the contacts 333, a
point in the previously traced circuit for ener-
gizing the lower winding of the cut-through relay
R38% and completes, at the contacts 332, the
previously traced path for applying direct ground
potential at the contacts 816 of the impulse relay
R315 to the simplex conductor C346.

Also, upon operating, the control relay Ri380
interrupts, at the contacts 1364, the previously
traced holding circuit for energizing the wind-
ing of the reverting call relay RI370, thereby to
cause the latter relay to restore shortly there-
after, this relay being of the slow-te-release type.
Upon operating, the control relay R{350 com-
pletes, at the contacts 1351, a holding circuit for
energizing the upper winding thereof, this cir-
cuit extending from ground-by way of the con-
tacts 1344 and 1351 and the upper winding of
RI358 to battery. Further, the control relay
RI358 completes, at the contacts 1852, a holding
circuit for energizing the lower winding of the
call relay R348, this circuit egterding from
ground by way of the contacts (352, the lower
winding of R!348, the contacts 1347 and 333,
C1392 and the contacts 1254 to battery.

The operator at the first operator position {430
then actuates the keys of the sending key set
463 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
481 operates, thereby to transmit the impulses
comprising the digits over the previously traced

_ loop circuit including the windings of the im-
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pulse relay R378. Accordingly, the impulse relay
R315 follows the impulses transmitted by the
sender control circuit 461 and causes the im-
pulses to be repeated over the simplex con-
ductor C346 due to the intermittent operation
of the contacts 378 of the impulse relay R375.
More particularly, these impulses are trans-
mitted over the simplex conductor C348 and the
line conductors C%4f and C942 of the C. A. X.
toll line 940 to the line circuit 932 and therefrom
by way of the line 915 and the line switch S8i4
to the dial back repeater $i18. The dial back re-
peater 916 repeats the first digit by way of the
line 911 to the dial back selector switch 818,
thereby to cause the dial back selector switch
916 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 928. More particularly, the dial back
selector switch 910 seizes the line 922 extending
to the trunk circuit 921, thereby to complete a
connection between the C. A. X, toll line 940 and
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the switch train in the exchange D. The subse~
quent digits are repeated from the dial back re-
peater 818 by way of the line 8i1, the dial back
selector switch 810, the line 822, the trunk cir-
cuit 921 and the trunk line 828 to the switch train
in the exchange D, thereby tc 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 451 has oper-
ated to transmit all of the digits registered there-
in it operates to cause battery potential to be
applied to the conductor C1382 in the cable 1388,
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 Ci382 in the cable {880 by way of
the contacts 1342, the conductor C1233 in the
cable 1270, the contacts 744 and 718, the wiper
167, the control conductor C38i4 of the trunk
line 31{8, the contacts 345 and 388 and the upper
winding of R380 to ground. When energized over
the above-traced circuit the cut-through relay
R380 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. Purther,
the cut-through relay R383 interrupts, at the
contacts 384 and 386, a further point in the pre-
viously traced circuit for energizing the windings
of the impulse relay R315, thereby to cause the
latter relay to restore and interrupt, at the con-
tacts 317, the previously mentioned circuit for
energizing the winding of the hold relay R390,
whereupon the latter relay restores. Upon re-
storing, the hold relay R380 completes, at the
contacts 392, the previously traced circuit for
energizing the winding of the supervisory relay
R370 by way of the simplex conductor C248.

After the sender control circuit 461 operates to
transmit the entire series of digits it operates
to cause ground potential to be applied to the
conductor Ci38{ in the cable {380 and is then
released as previously explained. 'The applica-
tion of ground potential to the conductor C1381
in the cable 1380 completes an obvious circuit for
energizing the winding of the cut-in relay R1330,
thereby to cause the latter relay to operate and
complete, at the contacts 1331, a holding circuit
for energizing the winding thereof, this circuit
extending from ground by way of the contacts
1451 of the dial key K4, CI14714, the contacts 1331

and the winding of RI1320 to battery. Also, upon .
operating, the cut-in relay RIi338 interrupts, at.

the contacts 1334, the previously traced path for
applying ground potential to the start conductor
C1386 in the cable 1380, interrupts, at the con-
tacts 1332, the circuit for energizing the upper
winding of the call relay Ri340 in series with the
lower winding of the call pilot relay R{320, and
interrupts, at the contacts 1333, the previously
traced holding circuit for energizing the lower
winding of the call relay R340, Accordingly,
the call pilot relay R1I320 and the call relay
R340 restore. Upon restoring, the call relay
R 1348 interrupts, at the contacts 1344, the pre-
viously traced holding circuit for energizing the
upper winding of the control relay Ri350. When
the sender control circuit 461 is released the pre-
viously mentioned circuit for energizing the lower
winding of the control relay RI350 and the pre-
viously traced holding circuit for energizing the
winding of the control relay RI{368 are inter-
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rupted, thereby to cause these relays to restore.
Upon restoring, the control relay Ri360 inter-
rupts, at the contacts 1381, 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 Ri340 in-
terrupts, at the contacts 1344, the previously
traced circuit for energizing the winding of the
rear split relay R1220, thereby to cause the lat-
ter relay to restore. Further, the call relay
RI349 completes, at the contacts 1343, the pre-
viously mentioned path for applying ground po-
tential to the conductor C1383 in the cable 1388,
thereby to mark the cable 1388 as busy to the
rotary switch S467 of the sender control circuit
481. Upon restoring, the rear split relay R{220
recompietes, at the contacts 1221 and (223, the
previously traced connection between the line
conductors Ci%828 and C1284 in the cable 1270
and the trunk circuit at the first operator posi-
tion {409, 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 1400
then returns the dial key K4 to its normal posi-
tion, thereby to interrupt, at the contacts 1449
thereof, a further point in the previously traced
path for applying ground potential to the start
conductor C{386 in the cable {386 and to inter-
rupt, at the contacts 1454, the previously traced
holding circuit for energizing the winding of the
cut-in relay R1330, thereby to cause the latter
relay to restore shortly thereafter, this relay
being of the slow-to-release type. Also, when
the dial key X4 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 C1288 in the cable 1270
to the conductor C792 in the cable 7186 and in-
terrupts, at the contacts 1457 thereof, the pre-
viously traced path for short-circuiting the wind-
ing of the dial rear relay R{300.

As previously noted, when the hold relay R350
restores it completes, at the contacts 392, the
previously traced circuit for energizing the wind-
ing of the supervisory relay R370, thereby to
cause the latter relay to cperate and complete,
at the contacts 37!, a path for applying ground
potential to the control conductor C314 of the
trunk line 3{0, this path extending from ground
by way of the contacts 374, 263 and 234§ to the

- control conductor C2{4 of the trunk line 310.

This application of ground potential to the con-
trol conductor C214 of the trunk line 318 com-
pletes the previously traced circuit for energiz-
ing the winding of the supervisory relay R{230,
thereby to cause the latter relay to operate.
Upon operating, the supervisory relay RI230
completes, at the contacts 1281, the previously
traced circuit for illuminating the supervisory
lamp L7187. The illumination of the supervisory
lamp L1767 indicates to the operator at the first
operator position (430 that the sender control
circuit 481 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 0 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 3359 and the
switch train in the exchange D and repeated by
the repeater 335 to the trunk circuit at the first
operator position i408. The operator at the first
operator position (£08 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 816 is controlied over the previous-
ly traced circuit between the switch train in the
exchange D and the dial back repeater 916 in
order to cause the line circuit 832 to operate,
thereby to increase the resistance of the pre-
vicusly traced circuit including the simplex con-
ductor C346 for energizing the winding of the
supervisory relay R2T8. The supervisory relay
R370 then restores to interrupt, at the contacts
311, the previously traced circuit for energiz-
ing the winding of the supervisory relay R1230,
thereby to cause the latter relay to restore and
interrupt, at the contacts {23{, the previously
traced circuit for illuminating the supervisory
lamp L767. When the supervisory lamp L7167
is extinguished it indicates to the operator at
the first operator position (486 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 98), the line
switeh S881, the line 802, the local first selector
switch 9414, the line 933, the dial back repeater
818, the line 81!, the dial back selector switch
916, the line 822, the trunk circuit 921, the trunk
line 920 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 calied subscriber substation in the
exchange D. Also, an operative connection is
completed between the dial back repeater 9{§
and the trunk circuit at the first operator posi-
tion (488, this connection extending from the
dial back repeater 816 by way of the line switch
5914, the line 915, the line circuit 932, the C. A. X,
toll Iline 848, the repeater 335, the reverting dial
toll circuit &60, the trunk line 310 in the finder
switch 788 to the trunk circuit at the first op-
erator position. Accordingly, a three-way com-
munication connection between the first oper-
ator position 1488, the calling subscriber sub-
station T3 in the tandem exchange C and the
called subscriber substation in the exchange D
is completed at this time.

It is noted that the subscriker at the calling
subscriber substation T8 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 pcsition (4808 by repeatedly op-
erating the switchhook of the telephone instru-
ments at their respective substations, thereby to
cause the dial back repeater 9i6 to control the
operation of the line circuit $82, whereupon the
supervisory relay R370 is repeatedly operated in
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order to cause ground potential to be intermit-
tently connected to the control conductor C314
of the trunk line 310. The intermittent applica-
tion of ground potential to the control conductor
C314 causes. flashing of the supervisory lamp
L1767, regardless of the position of the talk key
K188 of the finder switch T80 as previously ex-
plained.

It is noted that the established connection
between the calling subseriber substation T3 in
the tandem exchange C and the called subscriber
substation in the exchange D is primarily under
the control of the subscriber at the calling sub-
scriber substation T3; however, the operator at
the first operator position 1400 may release the
leg of the connection between the first operator
position 1400 and the dial back repeater 91§ by
operating the release key K8 to its rear position,
thereby to cause the finder switch 188 to be re-
leased in the manner previously described. When
the finder switch 160 is released ground poten-
tial-is removed from the control conductor C3!5
of the trunk line 3080, thereby to cause the mark-
ing relay R368, the cut-through relay R280 and
the control relay R358% in the reverting dial toll
circuit - 300 to restore as previously explained.
Upon restoring, the control relay R355 completes,
at the contacts 357, the previously traced path
for applying ground potential by way of the
winding of the alarm relay R385 to the simplex
conductor- C348, thereby to cause the line cir-
cuit 932 to operate and control the operation
of the dial back repeater 916. More particular-
ly, the dial back repeater 918 interrupts the con-
nection between the repeater §i6 and the line
circuit 932, whereupon the C. A. X. toll line 846
is marked as idle and is available for further
use.

The “established connection between the call-
ing subscriber substation T3 in the tandem ex-
¢hange C and the called subscriber substation in
the exchange D may be released under the con-
trol of the subscriber at the calling subscriber
substation T3 and is effected when the receiver
of the telephone instrument thereat is replaced
upon its switchhook, thereby to cause the local
first selector switch 914 to be released. When
the local first selector switch 914 is released the
dial back repeater 916 is released in order to
cause the release of the dial back selector switch
810, whereupon the trunk circuit 921 is released.
When the trunk circuit 921 is released the switch
train in the exchange D is released, thereby to
cause the trunk line 920 extending between the
tandem exchange C and the exchange D to be
marked as idle to the switches having acecess
thereto and to cause the subscriber line extend-
ing to the called subscriber substation in the
exchange D to be marked as idle to the switches
having access thereto, assuming that the sub-
scriber at the called subscriber substation in the
exchange D has replaced the receiver of the fele-
phone instrument thereat upon its switchhook
at this time.

The extension of a connection from a calling
subgcriber substation in the exchange D to a
called subscriber substation in, the tandem ex-
change C must be completed under the control
of an operator at the switchboard in the central
office A in a similar manner. For example, in
order to extend a connection from the calling
subscriber substation in the exchange D to the
called subscriber substation T@ in the tandem
exchange C the subscriber at the calling sub-
scriber substation in the exchange D first in-
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itiates the call and controls the switch train in
the exchange D in order to cause it to seize a
trunk line extending between the exchange D and
the tandem exchange C, such, for example, as
the trunk line 920. When the trunk line 920 is
seized the trunk circuit 92! individually asso-
ciated therewith operates, thereby to cause the
line switch 8318 individually associated therewith
to operate and seize an idle one of the dial back
repeaters, such, for example, as the dial back re-
peater 916. More particularly, the line switch
5618 seizes the line §17, thereby o cause the dial
back repeater 916 to operate and cause the line
switch S914 to operate and hunt for an idle
C. A. X, toll line extending between the tandem
exchange C and the central office A, such; for
example, as the C, A. X, toll line 940. More par-
ticularly, the line switch S9{4 seizes the line §15,
thereby to cause the line circuit 932 to control by
way of the C. A. X. toll line 948 the reverting dial
toll circuit 300. The reverting dial toll circuit
300 causes the finder switch of one of the finder-
selector links associated with one of the op-
erator positions at the switchboard to seize the
trunk line 318 extending to the reverting dial toll
circuit 300. Assuming that the finder switch 7060
of the finder-selector link illustrated associated
with the first operator position 1480 finds the
trunk line 3{0 extending to the reverting dial toll
circuit 380 the operator at the first operator po-
sition answers the call and is advised that the
connection is to be extended to the called sub-
scriber substation T8 in the tandem exchange C
in the manner previously described. The opera-
tor at the first operator position 1408 then con-
trols, by way of the finder switch 700, the revert-
ing dial toll circuit 288, the C. A. X. toll line 948,
the line 815 and the line switch S$8{4, the op-
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eration of the dial back repeater 918, thereby to -

cause the dial back repeater 88 to render the
dial back selector switch 919 operative by way of
the line 911. The operator at the first operator
position 1488 then actuates the keys of the send-
ing key set 483, thereby to cause the sender con-
trol circuit 461 to transmit digits over the C. A. X.
toll line 840 to the dial back repeater 916, where-.
upon the dial back selector switch 910 operates
to seize an idle one of the local and toll con-
nector switches, such, for example, ag the local
and toil connector switch 930. More particular-
1y, the dial back selector switch 910 seizes the line
331 extending to the local and toll connector
switch 938, whereupon the local and toll con-
nector switch 930 is rendered responsive to two
additional digits transmiited thereto. When the
two additional digits are transmitted to the local
and toll connector switch 938 it operates to seize
the subscriber line 230 extending to the called
subscriber substation T3. The subsequent op-
eration of the local and toll connector switch 930
is dependent upon the idle or busy condition of
the called subscriber substation T3 as previcusly
explained. .
Assuming that the subscriber substation T3 is
idle at this time a three-way communication con-
nection is established between the calling sub-
scriber substation in the exchange D, the called
subscriber substation T3 in the tandem exchange
C and the first operator position 14080. The
supervision of the established connection between
the calling subscriber substation in the exchange
D and the called subscriber substation T3 in the
tandem exchange C and the release of the leg of
the connection between the dial back repeater 916
and the first operator position 1400 are performed
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by the coperator at the first operator position in
the manner previocusly 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.

Extension of a delayed call from the switchboard

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 {860 wishes to make a delayed call
from her position she first operates the delay call
key Ki2 away from its normal position, thereby
to interrupt, at the contacts 1437 thereof, a point
in the previously traced circuit for energizing the
winding of the distributor start relay R{3{8 in
order positively to prevent operation of the lat-
ter relay at this time. The restored distributor
start relay R13i0 retains completed, at the con-
tacts 1312, the previously traced path for ap-
plying ground potential to the guard conductor
C{287 in the trunk line 1385 extending between
the first operator position 1488 and the position
distributor {485, thereby positively to prevent cp-
eration of the position distributor (885 to route
an incoming call to the first operator position
1480 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 K783 of
the finder switch 780 is operated away from its
normal position the finder switch 7920 is condi-
tioned to be cperated.

The operator at the first operator position {449
then operates the dial key K& to its dial rear
position, therehy to complete, at the contacts
{458 thereof, an cbvious path for applying ground
potential to the marking conductor C129! in the
cable (279, This application of ground potential
to the marking conductor Ci231 in the cable 1270
marks the first level in the vertical control con-
tact hank 729 of the mechanism 761 of the finder
switch 708 corresponding to the first level of con~
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tact sets in the main contact bank of the mecha-
nism 181, wherein the group of trunk lines ex-
tending to the group of delayed toll selector
switches is terminated. Also, at the confacts
1449 of the dial rear key K4, there is completed
an obvious path for applying ground potential
to the conductor C{472, thereby to complete a
path extending by way of the contacts 1261 and
1251 to the start conductor C1287 in the cable
£270. This application of ground potential to
the start conductor Ci287 in the cable {279 com-
pletes the previously traced circuit for energizing
the winding of the start relay R748 in the finder
switch 788, thereby to initiate operation of the
finder switch 788. More particularly, the vertical
magnet M733 drives the wiper set of the mecha-
nism T80 one step in the vertical direction,
whereupon the vertical control wiper 788 engages
the first contact in the associated vertical control
contact bank 789 having ground potential there-
on and the previously traced circuit for energiz-
ing the lower winding of the transfer relay R720
is completed. The transfer relay RT20 then
operates in order to complete, at the contacts
723, the previously traced circuit for energizing
the rotary magnet M734. The rotary magnet
M134 then drives the wiper set of the mechanism
79f 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. Assum-
ing that the delayed toll selector switch #46 is the
first idle delayed toll selector switch in this group
the finder switch 1988 continues to operate until
the trunk line 445 exiending thereto is engaged
by the wiper set of the mechanism 781. The
finder switch 780 then operates to seize the trunk
line 445, thereby to render the delayed toll selec-
tor switch 445 operative in response to a digit
transmitted thereto in the manner previously
explained. Also, upon operating, the transfer
relay R720 in the finder switch 700 completes,
at the contacts 72i, the previously traced circuit
for energizing the winding of the answer pilot
relay R{250, thersby to cause the latter relay to
operate as previcusly explained.

Also, when the dial key K4 is operated to its
dial rear position the contacts 1451 thereof are
actuated into engagement, thereby to complete
the previously traced circuit for energizing the
upper winding of the call relay R1340 in series
with the lower winding of the call pilot relay
R1320, whereupon the Ilatter relays operate.
Also, the contacts 1453 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 1457 of the dial key K4, the previously
traced path for short-circuiting the winding of
the dial rear relay R1300 is completed at this
time. Upon operating, the call pilot relay R1320
interrupts, at the contacts 1321, a further point
in the previously traced circuit for energizing the
winding of the distributor start relay R13{0 and
interrupts, at the contacts 1322, a point in the
previously traced original path for applying
ground potential to the start conductor C1386
in the trunk line 1328. Upon operating, the call
relay R348 interrupts, at the contacts 1343, the
previously mentioned path for applying ground
potential to the conductor CI1383 in the cable
1388, thereby to mark the cable 1380 to be
selected by the rotary switch S267 of the sender
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control circuit 461. Also, the call relay Ri340
completes, at the contacts 1344, the previously
traced circuit for energizing the winding of the
rear split relay R1220, thereby to cause the latter
relay to operate and complete, at the contacts
1222 and 1224, the previously traced connection
betwen the line conductors Ci094’ and C109%’ in
the cable 1380 and the line ‘conductors C1283
and C1284 in the cable 1270. Further, the call
relay R1340 completes, at the contacts 1346, the
previously traced alternative eircuit for energiz-
ing the winding of the talk relay Ri130 in series
with the upper winding of the connect relay
R150, prepares, at the contacts 1347, the previ-
ously traced holding circuit for energizing the
lower winding thereof, and completes, at the con-
tacts 1348, the previoulsy traced alternative path
for applying ground potential to the start con-
ductor C1386 in the cable 1380, This application
of ground potential to the start conductor C1386
in the cable 1380 initiates operation of the sender
control circuit 46f. The rotary switch 466 of the
sender control circuit 461 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 461 selects the cable 1380.

When the sender control circuit 461 selects the
cable (380 ground potential is applied to .the
conductor C1384 in the cable (380, thereby to
complete the previously mentioned circuit for
energizing the lower winding of the control re-
lay RI1350. The control relay RI350 then
operates to complete, at the contacts 1351, the
previously traced holding circuit for energizing
the upper winding thereof. When the answer
pilot relay R{250 operates it completes, at the
contacts 1252, the previously fraced alternative
path for applying ground potential to the start
conductor C1287 in the cable 1270, thereby to
complete a holding circuit for energizing the
winding of the start relay RT40. Further, the
answer pilot relay RI250 completes, at the con-
tacts 1254, 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 461 and the de-
layed toll selector switch 446, this circuit extend-
ing from the line conductor C{094’ in the cable
1388 by way of the contacts 1222, the line con-
ductor C{283 in the cable 1279, the contacts 75%
and 112, and the wiper 703 to one of the line
conducters of the trunk line 445, and from the
line conductor Ct085’ in the cable 1380 by way
of the contacts {224, the line conductor Ci284 in
the cable 1270, the contacts 752 and Tit and the
wiper 762 to the other line conductor of the trunk
line 445, the line conductors C10%4’ and C1095’
in the cable {388 being connected together by way
of a loop circuit in the sender control circuit 461,
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 483, thereby to
register in the digit register and eontrol circuit
462 the switch train route to the called sub-
scriber substation, whereupon the digit register
and control circuit 462 immediately operates to
cause the sender control circuit 451 to operate
and transmit the impulses comprising the digits
registered over the previously traced loop circuit
to the delayed toll selector switch 446. The de-
layed toll selector switch 44% operates in response
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to the first digit transmitted thereto in a manner
similar to the operation of the toll selector switch
809, thereby to cause the connection to be ex-
tended to the called subscriber substation.

In the event the operator at the first operator
position {1488 makes an error in actuating the
sending key set 483 she operates the error key K3
away from its normal position, thereby to com-
plete, at the contacts 1436 thereof, the previously
mentioned circuit for energizing the winding of
the error relay R 1280, thereby to cause the latter
relay to operate. Upon operating, the error relay
RIZ66 completes, at the contacts 1262, a path for
applying ground potential to the release con-
ductor Ci289 in the cable 12170, this path ex-
tending from ground by way of the contacts
i248, CI397 and the contacts 1262 to the release
conductor Ct288. 'This application of ground po-
tential to the release conductor C1289 in the
cable i270 causes the finder switch 708 {o re-
store to its normal position in the previously de-
scribed manner. Also, this application of ground
potential to the release conductor CI288 in the
cable 1279 completes an cbvious path for short-
circuiting the winding of the answer pilet relay
RI25L, thereby to cause the latter relay to re-
stere. Upon restoring, the answer pilot relay
RI2EQ interrupts, at the contacts (254, the pre-
viously traced holding circuit for energizing the
lower winding of the call relay Ri340.

When all of the digits registered in the digit
register and control circuit 462 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 1380, 3

thereby to cause the cut-in relay R123230 to operate
as previously explained. Upon operating, the
cut-in relay RI%38 completes, at the conbacts
[83¢, the previously traced holding circuit for
energizing the winding thereof and interrupts, at
the contacts $332, the previously traced circuit
for energizing the urper winding of the call relay
R340 in series with the lower winding of the call
pilot relay B1328, thereby to cause the latter
relays to restore. Further, the cut-in relay R1338
interrupts, at the contacts (324, the previously
traced path for applying ground potential to the
start conductor C{288 in the cable (388. Upon
restoring, the call relay RI340 interrupts, at the
contacts §344, the previously traced holding cir-
cuit for energizing the upper winding of the con-
trol relay Ri250 and the previously mentioned
circuit for energizing the winding of the rear
split relay R1228, thereby to cause the latter re-
iays to restore. Upcn restoring, the rear split re-
lay RI226 recompletes, at the contacts {224 and
1223, the previously traced connections between
the line conduciors Ci283 and C1284 in the cable
1278 and the trunk circuit at the first operator
position 1488. The operator at the first operator
position 1408 then restores the dial key K4 to
its normal position, thereby to interrupt, at the
contacts {451 thereof, the previously traced hold-
ing circuit for energizing the winding of the cut-
in relay R4338 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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viously traced circuit for energizing the winding |

of the error relay R1260, thereby to cause the
latter reldy to restore shortly thereafter, the error
relay Ri268 being of the slow-to-release type.
The operator at the first operator position 1£09
then operates the dial key K4 back to its dial rear
position, whereupon the finder switch 708 oper-




10

15

20

25:

30

35

40

45

50

55

60

70

75

64

ates, in the previously described manner, thereby
to select the trunk line 445 extending to the de-
layed toll selector switch 449 and to cause the
gnswer pilot relay RI258 to reoperate, the call
pilot relay Ri320 and the call relay R348 being
operated at this time. Upcn operating, the call
relay R348 recompletes, at the contacts 1248, the
previously iraced path for applying ground po-
tential to the start conductor Ci385 in the cabie
1380, thereby to cause the rotary switch S48&7 in
the sender control circuit 461 to again select the
cable 1320, whereupon the conftrol relay R{358 is
operated as previously explained. Again the
operator at the first operator position actuates
the sending key set 483, thereby to cause digits
to be transmitted to the delayed toll selector
switch 646 as previously explained. After all of
the digits registered in the digit register and con-
trol circuit 482 have been transmitied, the sender
control circuit 46! operates to cause the cut-in
relay R1330 to operafe as previously explained,
whereupon the call pilot relay R1320, the call
relay R1340 and the control relay R1359 restore
as previously explained. The operator at the
first operator position then operates the dial key
K4 back to its normal position, thereby to cause
the cut-in relay R{330 to restore as previously
explained.

The subsequent operation of the delayed toll
selector switch to seize the trunk circuit extend-
ing to the switch train having access to the called
subscriber substation is the same as that pre-
viously explained. When a connection is extend-
ed by the switch train to the called subscriber
substation ground potential is applied by way of
the switch train to the control conductor of the
trunk line 448, thereby to complete the previously
traced circuit for energizing the winding of the
supervisory relay Ri1230. The supervisory relay
R1220 then operates to complete, at the contacts
1231, the previously traced circuit for illuminat-
ing the supervisory lamp L787. The illumination
of the supervisory lamp L7167 indicates to the op-
erator at the first operator position that the
switch train has operated to extend the connec-
tion to the called subscriber substation. At this
time o connection is completed between the trunk
circuit at the first operator position and the
switch train. The subsequent operation of the
switch train depends upon the idle or busy con-
dition of the called subscriber substation. In the
event the called subscriber substation is busy,
busy tone current is returned over the connec-
ticn to the trunk circuit at the first operator
position; and in the event the called subscriber
substation is idle, ringing current is projected
over the subscriber line extending to the called
subscriber substation. When the call is answered
at the called subscriber substation the switch
train operates to cause ground potential to be
removed from the control conductor of the trunk
line 645, thereby to interrupt the previously traced
circuit for energizing the winding of the super-
visory relay R1230 in order to cause the latter
reiay to restore and interrupt, at the contacts
1231, the previously traced circuit for illuminat-
ing the supervisory lamp L187. When the super-
visory lamp L1867 is extinguished it indicates to
the operator at the first operator position that
the call has been answered at the called sub-
scriber substation. The operator at the first op-
erator positicn {480 then advises the subscriber
at the called subscriber substation that there is
a call for him and then proceeds to extend the
call over the front end of the finder-selector link
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iltustrated by causing the toll selector switch 889
to operate in the previously described manner.
More particularly, the sending key set 463 is op-
erated, thereby to register in the digit register
and control circuit the switch train route to the
calling subscriber substation. The digit register
and control circuit 462 then operates to cause the
sender control circuit 461 to transmit the digits
registered to the toll selector switch 883. The
operations of the toll selector switch 820 and
the cutgoing switch train in response to the digits
transmitted thereto are the same as previously
explained.

The supervision and release of the-delayed call
are the same as previously explained. Particu-
larly, it is noted that the operator at the first
operator position 1480 may release the rear end
of the connection, including the finder switch 700,
the delayed toll selector switch 446 and the local
switch train seizing the called subscriber line,
by operating the release key K8 to its rear posi-
tion as previously explained; while the front end
of the cocnnection, including the toll selector
switch 809 and the outgoing switch train, may
be released by operating the release key X8 to its
front position as previously explained.

Extension of local calls in the central office and
in the exchanges

As previously noted, subscribers at the sub-
scriber substations in the central office A may
complete calls to other subscriber substations in
the central office A unassisted. For example, the
subscriber at the subscriber substation Tt in
the central office A may extend a call to another
subscriber substation in the central office A un-
assisted. First the subscriber at the subscriber
substation T! removes the receiver of the tele-
phone instrument thereat from its switchhook,
thereby to cause the line circuit £52 individually
associated with the subscriber line 451 to operate
and cause the Iocal distributor 453 to assizn an
idle one of the local links, such, for example, as
the local link 454, to the use of the calling sub-
scriber substation Ti. The local finder switch
455 of the local link #54 then operates to seize,
by way of the line circuit 452, the subscriber line
431, 'The subscriber at the calling subscriber sub-
station T! then actuates the dialing mechanism
at his substation, thereby to transmit a prede-
termined series of digits over the subscriber line
€81, whereupon the local selector switch 455 op-
erates to seize a line extending to an idle local
connector switch, such, for example, as the local
connector switch 469, More particularly, the lo-
cal selector switch 455 seizes the line 457 extend-
ing to the local connector switch 488, thereby to
render the local connector switch 468 responsive
to digits dialed thereinto. The subscriber at the
calling subscriber substation TI then actuates
the dialing mechanism thereat, thereby to cause
the local connector switch 468 to seize the sub-
scriber line extending to the called subscriber
substation. Subsequently, the local connector
switch 468 operates in the usual manner, depend-
ing upon the idle or busy conditicn of the called
subscriber substation. Furthermore, the release
of the established connection between the sub-
sceriber substations in the central office A is di-
rectly under the control of the subscribers at the
substations.

As previously noted, the subscribers at the sub-
scriber substations in the tandem exchange C
and in the exchange D may complete calls to
other subscriber substations in the respective ex-
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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-
seriber substation T3 removes the receiver of the
telephone instrument thereat from its switch-
hook, thereby to cause the line switch S80f to
select an idle loeal first selector switch, such, for
example, as the local first selector switch 8i14.
More particularly, the line switch S801 seizes
the line 982 extending to the local first selector
switch §14, thereby to render the local first se-
lector switch 914 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 914 to operate and seize
a line extending to an idle local and toll connec-
tor switch, such, for example, as the local and
toll connector switch 930. More particularly, the
local first selector switch 814 seizes the line 931
extending to the loecal and toll connector switch
939, thereby to render the local and toll connector
switch 933 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
subscriber 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. Purthermore,
the release of this connection is under the con-
trol of the subscribers at the subscriber substa-
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 tandem 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-
paratis controllable from the operator positions
for performing the various toll and trunk serv-
ices in an eficient 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

5 modifications 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. 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 identity relay, a first operating cir-
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cuit for said ring relay including one of the line-

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 voltage,
said ring relay being operative to disconnect the
first and second branches of said trunk angd 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 complete 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 branch 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 scurce 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 ftrunk; 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 hefween said operator po-
sition and said trunk, and a device at said oper-
ator position selectively cperative 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 frunk 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 oub-of-order voltage, said order relay
being operative to connect said source of out-of-
order voltage to both branches of said trunk,
said confrol 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 cperator 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 apnaratus
sald 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 seid 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
circult 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
keing 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,
means 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 ssid 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 cperator 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 positicn, and means under the control
of a party at said second station for completing
said cperating circuit.

7. In a telephone system, a station, a plurality @

of trunks, a plurality of trunk ecircuits 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 cne 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 {runk
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 associated with said oper-
ator position, and means included in the trunk
circuit individually associated with said one trunk
and responsive to the projection of gignal current
thereto for operating the identity sighal 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 asscciated 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 te 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 felephone 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 g 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 paystation 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 performsnce 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
gaid one trunk circuit {o seize said line, meansin-
cluded in said one trunk circuit operative to create
a. call on the associated 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 ecall
to be created on the associated trunk when there
is a deposited coin at said paystation.

11. 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 cf 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- o

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 frunk in the event
there is a deposited coin at said paystation.

12. In & telephone system, a paystation, a line
extending to said paystation, a trunk, a trunk
circuit associated with said frunk 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 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 sald 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 ab said operator position for performing
a release operation, means controlled when said
release 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 repeater 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 cireuit, 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 frunk 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 means 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, 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 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 transmitted all of
the impulses to be transmitted for causing said
first control means to restore.

16. In 2 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 frunk, 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-
beating 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-
mnitter, 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 controlied when said predetermined po-
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tential is connectéd 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 telerhone 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 ¢onnect 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 sim-
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 fransmitter 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 fo 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 cperation of said call distributor.

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 sald call distributor.

22, In gz 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 & 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
cne 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 o 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 g 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 eall-
ing line in any cne of said groups for initiating
operation of said call distributor, and means
controlied when all of the calling ilnes .in said
groups have been seized by said switching mech-
anism for arresting operation of said call dig-
tributor.

25. In 2 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 lines 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-
ing operation of said call distributor.

27. In a signaling system, g 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 cne
of said groups for initiating operation of said
distributor, normally ineffective stop means for
arresting operation of sz2id 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
call 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 mark-
ers individually corresponding to said groups,
each of said markers being operative to mark
the corresponding group, control means operative
to cause said markers fo 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 marker cor-
responding to one of said groups including a call-
ing line operates for rendering effective said stop
means, means controlied when all of the cslling
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 causing 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 cperate
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 reisys correspond-
ing to an operated one of said start relays oper-
ates further operation and restoration of said
marking relays are arrested until said cne start
relay restores, and means controlled jointly by an
operated one of said marking relays and the cor-
responding operated start reiay 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 mechanism to seize a calling line in-
cluded in a marked one of said groups; a plurality
of start relays individually corresponding to said
groups, coperating circuits for sald 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,
means controlled when all of the calling lines in
any one of said groups are seized by said switch-
ing mechanism for interrupting the operating cir-
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
helding 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
individual 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 g 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 groubs 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

10

establish a first order of preference among said 15

groups and to establish a second order of pref-
erence among 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 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 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-
coming 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 2
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 assighed 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, meanus 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 confrolled
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
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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
sald 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 g

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 telephone system, a number of op-
erator positions, 2 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 divisichs 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-
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
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 filnder switches
for arresting coperation 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
coperator 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 therecn, said call distributor being
so conuected 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 contrciled 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 cperator
position, a plurality of toll lines and a plurality
of trunk lines associated with said switchboard,
said toll lines being accessible to a distant ex-
ckange and said trunk lines being accessible to
local subscriber substations, apparatus at said
operator position for receiving incoming calls on
said lires 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,
means for conirolling 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 incoming calls on said toll lines to
said operator position.

50. 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 cne 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
route 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 cails 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, 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
last-mentioned means entirely to that of routing
incoming calls on said toll lines to the asscciated
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 incoming 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-
vent 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 g telephone system, an exchange pro-
vided with a switchbeard 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 & 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
sald 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 sald 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 inceming calls on said first
lines to said first and said second operator posi-
tions. -

56. In a felephone system, an exchange pro-
vided with a switchboard including a plurality of

cperator 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 {o 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- 33

tions, means for controlling the operation of said
call distributor, means for rendering busy each of
said operator positions while an unanswered call
on g line is routed thereto, means for rendering
idle 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 one
operator position is idle for causing said position
distributor to restore and for causing said call
distributor to route the incoming call on said one
first line to said one operator position, and means
controlled when the incoming call on said one
first line is routed to said one operator position
for causing said position distributor to reoperate.

57. In a telephone system, an exchange pro- &

vided with s 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 op-
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 cperator 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
rendering idle said one operator position, a timer,
and means controlled by said timer for producing
& 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
oberator positions, a plurality of lines asso-
clated 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

bositions, 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 cail
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 switeh-
ing apparatus in said second exchange having
access to said toll line, means controlled by the
seizuire. of said toll line by said switching means
for causing said switching apparatus to seize said
toll Iine, 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-
ditienal 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
operatoer 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, & 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
switch to seize said toll line, operator controlled
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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 controlied 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 lines, automatic switching means having
access to said trunk, means contrelled 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 cpera-

" 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
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.

€3. In a telephone system, a trunk, a plurality
cof 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
sald 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 revertively to extend the call over 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, meang 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, additicnal
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
completion 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 conftrolled
when said connection is completed between said
repeater and said control trunk for operating
said switching apparatus, switching means hav-
ing access to said second station, means included
in sald 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 momentarily to said control trunk, and
additional operator controlled means at said
aperator 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 ccnnection 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 thereon, 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 operaior
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 system wherein subscriber
lines in two automatic exchanges connected by
trunk lines complete local automatic connections
in the respective exchanges but are restricted
from completing 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 cne 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 call
thereon, means controlled by the presence of a
call 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.

71. 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-
mally 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 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 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-
vided with a switchboard including an operator
position, a number of groups of lines associated
with said switchbhoard, 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 incoming calls on
the lines in said groups and for extending and
initiating outgoing calls on the lines in said
groups, a call distributor normally operative to
route group by group in a predetermined order
ineoming 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-
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, 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 incoming
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. CROCEER.
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