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85 Claims.

The present invention relates to telephone sys-
tems and has for one of its objects the provision
of improved apparatus for rendering and super-
vising toll services in such systems.

s In a telephone system adapted to handle toll
traffic, an exchange is provided which includes
a, toll board comprising a. number of groups of op-
erator’s positions and at which the various groups
of combined line and recording or C. L. R. and toll
lines terminate. Usually the toll board com-
prises a group of C. L. R. operator’s positions,
a group of toll operator’s positions and a group
of wpoint-to-point operator’s positions, these
groups of operator’s positions being adapted to
handle the respective types of toll services to be
rendered. A local switch train and a toll switch
.train are provided in the exchange, each being
accessible to each operator’s position at the toll
board. In order to supervise and coordinate the
work of the operators at the various operator’s
positions at the toil board and to advise the op-
erators in regard to the services to be rendered,
a plurality of auxiliary operator’s positions are
associated with the toll board. These auxiliary
operator’s positions usually comprise a chief op-
erator’s position, a group of supervisory opera-
tor’s positions, a group of rate and directory
operator’s positions and a group of toll service
observing operator’s positions. These auxiliary
W operator’s positions must also be coordinated
with respect to each other in order to insure
that prompt and efficient toll services are ren-
dered at the toll board. In order to accomplish
these ends, certain of the auxiliary operator’s
8 positions have access to other of the auxiliary
. operator’s positions, to the local and toll switch
trains in the exchange and to the various C. L. R.
and toll lines terminating at the toll board, in
addition to access to each of the operater’s posi-
" 40 tions at the toll board. Also, signal arrangements
are provided at the toll board and at the auxil-
iary operator’s positions in order further to coor-
dinate the work of the cperators at the operator’s
positions at the toll board and the operators at

48 {he auxiliary operator’s positions.

It is an object of the present invention fo pro-
vide, in a telephone system of the character noted
including a toll board and s plurality of auxil-
iary operator’s positions, improved apparatus for

50 supervising and coordinating the work of the

operators at the operator’s positions at the toll

. board in an efficient manner which comprises a
minimum amount of equipment.

Another object of the invention is to provide,

88 in a telephone system of the character noted and

10}

(CL 179—27)

including at least two auxiliary operator’s posi-
tlons an improved arrangement for selectively

establishing a monitoring connection and a two-
way communication connection between the two
operator’s positions.

Another object of the invention is to provide,
in a telephone system of the type described, s
switch having access to a plurality of groups of
lines, an operator’s position provided with appa-
ratus successively operative to perform suceces-
sive control functions to cause the switch to select
a line in a particular group of lnes, and an
improved arrangement for indicating to an op-
erator at the operator’s position when the appa-
ratus may be effectively operated to perform the
successive control functions.

It is another object of the invention to provide,
in a telephone system, a switchboard comprising
a plurality of operator’s switchboard positions
and an arrangement for assighing calls to the 20
operator’s switchboard positions in a predeter-
mined order to be answered, another operator’s
position, and an improved arrangement for indi-
cating to an operator at the other operator’s po-~
sition a predetermined time interval delay in 25
answering s call. .

It is another object of the invention to pro-
vide, in a telephone system, a plurality of oper-
ator’s positions, a distributor for assigning calls
to be answered by particular idle ones of the
operator’s positions in a predetermined order,
and an arrangement controlled when all of the
operator’s positions are busy for assigning calls
to be answered by any one of the operator’s
positions. 35

A further object of the invention is to provide,
in a telephone system, a plurality of operator’s
positions, and an improved distributor for as-
signing calls to the operator’s positions to be
answered which is preselective and fully directive
in character.

It is a further cbject of the invention to pro-
vide, in a telephone system, a plurality of oper-
ator’s positions, an arrangement for assigning
incoming calls to be answered to idle ones of
the operator’s positions in a predetermined order,
apparaius at each operator’s position operative
to initiate an outgoing ecall therefrom, and an
arrangement controlled by the operation of the
apparatus at each operator’s position for pre- 50
venting incoming calls from being assigned to -
-the operator’s position.

It is a further object of the invention to pro-
vide, in a telephone system, a switchboard in-
cluding a plurality of operator’s switchboard 68
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positions, an arrangement operative to select idle
ones of the operator’s switchboard positions in
3 predetermined order and to assign an incom-
ing call to a selected operator’s switchboard po-
sition, an arrangement for routing a call from
the operator’s switchboard position over an out-
going line, another operator’s position, and ar-
rangements controlled by the selection of a par-
ticular operator’s switchboard position, by the
assignment of a call on a particular incoming
line thereto, and by the routing of the call over
a particular outgoing line for transmitting corre-
sponding signals to the other operator’s position.

Tt is a further object of the invention to pro-
vide, in a telephone system, a switchboard in-
cluding an ocperator’s switchboaird position adapt-
ed to route a call therethrough on a particular
incoming line over a particular outgoing line,
and another operator’s position provided with
improved apparatus for selectively monitoring a
connection including the particular operator’s
switechboard vosition, a connection including the
particular incoming line and a connection in-
cluding the particular outgoing line.

The features of the present invention are illus-
trated as being incorporated in a telephcne sys-
tem including an exchange provided with a toll
board having groups of C. L. R. and toll lines
terminating thereat, and a plurality of auxiliary
operator’s positions associated with the toll board
and with each other in such a manner that the
operators at the operator’s positions at the toll
board mey be adequately advised and supervised
in order to insure that prompt and efiicient toll
services are rendered. The toll board includes
a group of C. L. R. operator’s positions, a group
of toll operator’s positions and a group of point-
to-point operator’s positions, a position distribu-
tor for assigning incoming C. L. R. calls to idle
ones of the C. L, R. operator’s positions in a pre-
determined order and 2 position distributor for
assigning incoming toll calls to idle ones of the
toll operator’s positions in a predetermined order.
The auxiliary operator’s positions associated with
the toll hoard comprise a chief operator’s posi-
tion, a group of supervisory operator’s positions,
a group of rate and directory operator’s positions
and a group of toll service observing operator’s
positions.

In accordance with one feature of the inven-
tion, one of the supervisory operator’s positions
is provided with a line extending thereto over
which a call is adapted to be routed. The chief
operator’s position comprises a telephone instru-
ment including a receiver and a transmitter, first
and second repeaters being associated with the
chief operator’s position, means for connecting
the transmitter to the first repeater, means for
selectively connecting the first and second repeat-
ers to the line extending to the supervisory op-
erator’s position and automatic means controlled
by the last-mentioned means for connecting the
receiver to the first repeater when the first re-
peater is connected to the line, thereby to com-
plete a two-way communication connection be-
tween the chief operator’s position and the line,
and for connecting the receiver to the second
repeater when the second repeater is connected
to the line, thereby to complete a monitoring
connection between the chief operator’s position
and the line.

In accordance with another feature of the in-
vention, the telephone system includes an ex-
change having a plurality of groups of lines
associated therewith and extending to different

2,200,593

distant exchanges and a switch having access to
the lines. Control apparatus is associated with
the switeh and operative in response to a first
contro! function to perform an intermediate on-
eration which consumes an interval of time and
operative in response to at least one addifional
control function subsequent to the performance
of the intermediate operation for causing the
switch to select a line in a particular one of the
groups of lines. The chief operator’s position is
provided with a signal and apparatus for per-
forming the control functions to which the con-
trol apparatus is responsive. An arrangement is
associated with the switch and the chief operat-
tor's position for controlling the operation of the
signal at the chief operator’s position during the
interval of time the control apparatus is per-
forming the intermediate operation.

In accordance with another feature of the in-
vention, a switchboard is provided which com-
prises a plurality of operator’s switchboard posi-
tions and has a plurality of lines associated there-
with and extending to a distant exchange. A
position distributor is associated with the switch-
board and is operative to assign a call on one of
the lines to an idle one of the operator’s switch-
hoard positions to be answered. A timer and a
signal are associated with the chief operator’s
position; and an arrangement is provided which
is controlled by the presence of a call cn one of
the lines when all of the operator’s switchboard
positions are busy for causing operation of the
timer, the timer being effective after the opera-
tion thereof for a predetermined time interval to
cause operation of the signal at the chiel op-
erator’s position.

In accordance with a further feature of the
invention, the telephone system includes a plu-
rality of rate and directory operator’s pocitions.

5

10

20

26

do

a plurality of trunk lines individually extending 4y

to the operator’s positions, an auxiliary trunk line
commonly associated with the operator’s positions
and to which each operator’s position has access,
a switch having access to the trunk lines and op-
erative to seize one of the trunk lines, and a
distributor associated with the rate and directory
operator’s position for causing the switch to seize
idle ones of the first-mentioned trunk lines in
a predetermined order. Also an arrangement is
provided which is controlled when all of the
operator’s positions are busy for causing the
switch to seize the auxiliary trunk line. In ac-
cordance with a further feature of the invention,
the distributor associated with the rate and di-
rectory operator’s positions is operative to assign
one of the first-mentioned trunk lines extending
to an idle one of the operator’s positions to be
seized by the switch an:d operative in response
to the seizure of the assigned trunk line hy the
switch to assien another one of the first-men-
tioned trunk lines extending to an idle one of
the operator’s positions to be seized by the switch.
In accordance with a further feature of the in-
vention, a trunk line individually associated with
each rate and directory operator’s position ecx-
tends to a second switch, and each operator’s
position is provided with means operative to
seize the trunk line individually associated there-
with. Also. an arrangement is provided which
is controlled when the trunk line individually asz-
sociated with a particular operator’s position is
seized for rendering husy the one of the trunk
lines individually extending to the particular op-
erator’s position.

In accordance with a further feature of the in-
vention, the service observing operator’s position

50
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is associated with the toll board, and an arrange-
ment is provided which is controlled by the oper-
ation of the distributor to select a particular oper-
ator’s switchboard position for transmitting to
the service observing operator’s position a signal
characteristic to the particular operator’s switch-
board position. Also an arrangement is provided
which is controlled by the operation of the dis-
tributor to assign a call on a particular one of
the lines to the selected particular operator’s
switchboard position for transmitting to the
service oObserving operator’s position a signal
characteristic to the particular line.

In accordance with a further feature of the in-
vention, the lines associated with the switch-
board are divided into a group of incoming lines
and a group of outgoing lines, and a switch is
provided which is operative to route a call be-
tween a line in the incoming group and a line in
the outgoing group, each operator’s switchboard
position being provided with apparatus for con-
trolling the operation of the switch. A signal
characteristic to a particular operator’s switch-
board position is transmitted to the toll service
observing operator’s position when the particu-
lar operator’s position is selected by the distribu-
tor; a signal characteristic to a particular in-
coming line having a call thereon is transmitted
to the toll service observing operator’s position
when the particular incoming line is assigned to
the particular operator’s switchboard position;
and a signal characteristic to a particular outgo-
ing line over which the call is to be routed is
transmitted to the toll service observing oper-
ator’s position after the switch seizes the par-
ticular outgoing line. In accordance with a fur-
ther feature of the invention, equipment is pro-
vided at the service observing operator’s position
for selectively monitoring a connection including
the particular operator’s switchboard position,
a connection including the particular incoming
line and a connection including the particular
outgoing line.

Further features of the invention pertain to the
particular arrangement of the eircuit elements
whereby the above-outlined and additional oper-
ating features are attained. :

The novel features believed to be character-
istic of the invention are set forth in the ap-
pended claims. The invention, both as to its or-
ganization and method of operation, together
with further objects and advantages thereof, will
best be understood by reference to the following
specification taken in connection with the accom-
panying drawings in which Figure 1 illustrates
the general arrangement of a telephone system
embodying the present invention; Figs. 2 to 11,
inclusive, illustrate the details of a system hav-
ing incorporated therein the features of the in-
vention as briefly outlined above; and Fig. 12
illustrates the mode of combining Figs. 2 to 11,
inclusive, of the drawings to form a unified
system.

DESCRIPTION OF THI APPARATUS INCORPORATED IN
THE TELEPHONE SYSTEM

Referring now more particularly to Fig. 1 of
the drawings, the telephone system there illus-
trated comprises a local automatic exchange 125
and two distant automatic exchanges {05 and
186. The local exchange {25 serves a number of
Jocal subscriber substations including the sub-
scriber substation indicated at C and associated
with a subscriber line 713 extending tc the lccal
exchange. Similarly, the distant exchanges (05
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and 106 each serve a nuinber of local subscriber
substations including the subscriber substation
indicated at A and associated with the subscriber
line TH extending to the distant exchange 185
and the subscriber substation indicated at B as-
sociated with the subscriber line 7{2 extending to
the distant exchange {86. The distant exchanges
165 and 06 are respectively connected to the lo-
cal exchange 125 by first and second groups of
two-way toll lines respectively including the toil
lines indicated at C714 and C715. Each end of
each of the toll lines terminates in a toll line
circuit individual thereto, the toll line circuits
terminating the ends of the toll lines CT{4 and
CTi8 at the local exchange (25 being indicated
in the group of toll line circuits 118.

The local exchange (25 includes a local switch
train 107 having access to each of the local sub-

- scriber lines and which preferably comprises a

plurality of groups of selector and connector
switches of the Strowger type arranged in the
usual manner. The local switch train (87 may be
controlled by an impulsing apparatus disposed at
each subscriber substation in order to set up
the various connections between the local sub-
scriber lines in the usual manner. Similarly, the
distant exchanges {85 and {06 are provided with
local switch trains which may be controlled by
impulsing apparatus disposed at the local sub-
scriber substations in order to set up the various
connections between the local subscriber lines in
the usual manner. Also the local exchange (28
includes a toll switch train (88 which preferably
comprises a plurality of groups of selector and
connector switches of the Strowger type ar-
ranged in the usual manner, and which is utilized
in a manner more fully described subsequently in
setting up the various toll connections. Simi-
larly, the distant exchanges {85 and 08 are
provided with toll switch trains which are utilized
in setting up the various toll connections.

An automatic toll board 188 is arranged in the
local exchange 125 and comprises a group of C.
L. R. operator’s positions, a group of point-to-
point operator’s positions and a group of toll op-
erator’s positions, each operator’s position having
access to both the local and the toll switch trains
107 and 108, respectively. Associated with the
toll board 188 is a group of C. L. R. lines acces-
sible to the local switch train {87, one of the C.
L. R. lines being indicated at C7#8 and provided
with a C. L, R. line circuit {89, Position dis-
tributor and common equipment 783 is associated
with the C. L. R. line circuits and the C. L. R.
cperator’s positions in order to assign incoming
C. L. R. calls to the C. L. R. opserator’s positions
in a predetermined order. Position distributor
and common egquipment 184 is asscciated with
the toll line circuits and the toll operator’s posi-
tions in order to assign incoming toll calls to the
toll operator’s positions in a predetermined
order, The toll switch train {88 has access to
the local switch train 187 and to the toll line

. circuits in order to enable an operator at a

point-to-point operator’s position to render
point-to-point service and to enable an operator
at a toll operator’s position to render inward and
through service in a manner more fully described
subsequently.

Associated with the toll board (28, the local
switch train 197 and the toll switch train 188 is
a plurality of auxiliary operator’s positions in-
cluding a chief operator’s position, a number of
supervisory operator’s positions, a number of
Tate and directory operator’s positions,-and a
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number of toll service observing operator’s posi-
tions. In the system illustrated, the chief oper-
ator’s position is indicated at 181; one of the
supervisory operator’s positions is indicated at
102; one of the rate and directory operator’s
positions is indicated at {03; and one of the toll
service observing operator’s positions is indicated
at R4, The chief operator’s position 0! has
access to and is accessible to the local switch
train 187 by way of a trunk line C1242, has ac-
cess by way of the trunk line Ci247 to the toll
switch train 188 and is accessible by way of a
trunk line C1252 to the toll switch trainf08. The
chief operator’s position 101 has access to the
supervisory operator’s position 102 by way of a
trunk line C{239 and has access to the rate and
directory operator’s position 103 by way of a
trunk line C(264. Furthermore, the chief op-
erator’s position {81 has access to each opera-
tor’s position at the toll hoard (80 by way of a
trunk line individual thereto, access being had
to the first toll operator’s position at the toll
board by way of the trunk line Ci258. Finally
the position distributor and common equipment
704 is associated, by way of the trunk line C1283,
with the chief operator’s position 101 for a pur-
pose more fully described subsequently. The
supervisory operator’s position 02 is accessible
to the toll switch train 108 by way of the trunk
line C$268. The rate and directory operator’s
position {03 has access to the local switch frain
197 by way of a trunk line CI294, is accessible
to the toll switch train (08 by way of a trunk
line C!1271 individual thereto and an auxiliary
trunk line C{279 commonly associated with each
rate and directory operator’s position. The toll
service chserving operator’s position 104 is as-
sociated with the position distributor and com-
mon equipment 103 and with the position dis-
tributor and common equipment 704 by way of
the trunk line Ci231 and Ci232, respectively, for
a purpose more fully described subsequently.
Also the toll service observing operator’s position
104 is associated with a group busy apparatus 7695
by way of a trunk line C1222, while the group
busy apparatus 785 is associated with the toll
line circuits f18 of a particular group of toll
lines by way of a trunk line C121 for a purpose
more fully described subsequently. Further-
more, the toll service observing operator’s posi-
tion {84 has access to each operator’s position
at the toll board 188 by way of a trunk line in-
dividual thereto, access to the first C. L. R. op-
erator’s position at the toll board being had by
way of the trunk line CI230, and access to the
first toll operator’s position at the toll board be-
ing had by way of the trunk line C122i. More-
over, the toll service observing operator’s posi-
tion 104 has access to each C. L. R. and each toll
line circuit, access to one of the C. L. R. line
circuits being had by way of the trunk line C1226,
and access to one of the toll line circuits being
had by way of the trunk line CI217. Finally, the
toll service observing operator’s position 164 has
access to each rate and directory operator’s
position and access to each auxiliary trunk line
associated with the rate and directory operator’s
positions, access being had to the rate and direc-
tory operator’s position 103 by way of the trunk
line C1210, and access being had to the auxiliary
trunk line C1270 associated with the rate and
directory operator’s positions by way of the trunk
line C1308.

Preferably, the toll board 100, the position dis-
tributor and common equipment 703 and the
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position distributor and common equipment 104,
associated therewith, are of the construction and
arrangement of that described and claimed in
the copending application of Thomas F. Crocker,
Serial No. 142,558, filed May 14, 1937 now Patent
No. 2,167,710, issued Aug. 1, 1939. Briefly, the
toll board 199, as best shown in Fig. 7, comprises
a first group of operator’s positions which are
utilized as toll operator’s positions and a second
group of operator’s positions which may be util-
ized, either as C. L. R. operator’s positions or as
point-to-point operator’s positions, each of the
operator’s positions of the second group being
capable of being converted from one type of op-
erator’s position to the other merely by operating
a key thereat. Accordingly the toll board 100
comprises a plural of toll operator’s positions,
a plurality of C. L. R. operator’s positions and a
plurality of point-to-point operator’s positions.
In the system illusirated, the first C. L. R. oper-
ator’s position is indicated at 10! and the first
toll operator’s position is indicated at 702. The
position distributor and common equipment 763
is so connected and arranged that it selects the
C. L. R, operator’s positions in a predetermined
order and assigns an incoming C. L. R. call to a
selected C. L. R. operator’s position. Each C.
L. R. operator’s position is provided with a link-
listening key which is operable to one position
to cause the position distributor and common
equipment T93 to select the corresponding C. L.
R. operator’s position in the course of operation
thereof and operable to another position after
the position distributor and common equipment
703 assigns an incoming C. L. R. call thereto.
The position distributor and common equipment
703 is preselective and fully directive in that it
selects an idle C. L. R. operator’s position having
the link-listening key thereat occupying the one
position, and subsequently assigns automatically
a call on one of the C. L. R. lines thereto in re-
sponse to the creation of a calling condition on
the cone C.L. R.line. After the link-listening key
at the one C. L. R. operator’s position is operated
to the other position, the position distributor
and common equipment 782 operates automati-
cally to select another idle C. L. R. operator’s
position having the link-listeaing key thereat
operated to the one position. Also, each C. L. R.
operator’s position is provided with an answer
key which is operated to a predetermined posi-
tion in order to answer a call on the cne C. L. R.
line assigned thereto and a ringing key which
is operated to a predetermined position in order
to cause ringing current to be projected over
an outgoing toll line over which a call is to be
routed. Finally, each C. L. R. operator’s posi-
tion is provided with a telephone instrument and
an impulsing apparatus thereat in order tc con-
trol the operations of the local and the toll
switch trains 107 and (08, respectively.
Similarly, each toll operator’s position is pro-
vided with a link-listening key which is operable
to one position to cause the pesition distributor
and common equipment 704 to select the corre-
sponding toll operator’s position in the course of
operation thereof, and operable to another posi-
tion after the position distributor and common
equipment 784 assigns an incoming toll call there-
to. The position distributor and common equip-
ment 704 is preselective and fully directive in that
it selects an idle toll operator’s position having
the link-listening key therecat occupying the one
position, and subsequently assigns automatically
a call on one of the toll lines thereto in response

10

15

20

30

35

55

80

66

70

75



10

15

20

25

30

35

40

45

50

60

65

2,200,593

to the ereation of a calling eohdition on the one
toll line. After the link-listening key at the one
toll operator’s position is operated to the other
position, the position distributor and common
equipment 784 operates automatically to select
another idle toll operator’s position having the
link-listening key thereat operated to the one po-
sition. Also, each toll operator’s position is pro-
vided with an answer key which is operated to a
predetermined position in order to answer a call

.on the one toll line assigned thereto and a ring-

ing key which is operated to a predetermined po-
sition in order to cause ringing current to be pro-
jected over an outgoing toll line, over which a
cail is to be routed. Finally, each toll operator’s
position is provided with a telephone instrument
and an impulsing apparatus thereat in order to
control the operations of the local and toll switch
trains 107 and 108, respectively. Group busy ap-
paratus 165 is associated with the toll line circuits
of the group of toll lines extending to the distant
exchange {05 and is operable to transmit a signal
to the toll service observing operator’s position
{84 when all of the lines in the group extending
o the distant exchange 105 are busy.

The chief operator’s position 101, as best shown
in Figs. 3, 4 and the portion of Fig. 6 to the left
of the dashed line, comprises a primary telephone
instrument including a transmitter 388 and a re-
ceiver 331, a secondary telephone instrument in-
cluding a transmitter 350 and a receiver 349, and
an impulsing apparatus 325, the secondary tele-
phone instrument being adapted to be connected
by way of the plugs 334 and 388 associated with
the jacks 342 and 346, respectively, across the re-
spective terminals of the primary telephone in-
strument. Associated with the primary tele-
phone instrument are a first repeater 395 and a
second repeater 370. A trunk line Ci239 and a
nicnitoring plug 300 are provided at the chief op-

erator’s position 10f and an arrangement includ- )

ing a switch 388 is provided for controlling the
association of the repeaters 305 and 378 with the
trunk line C1238 and the monitoring plug 300. A
control relay R386 is provided for selectively con-
necting the receiver 331 of the primary telephone
instrument to the repeaters 305 and 370. Two
control relays R315 and R320 are associated with
the impulsing apparatus 326 for the purpose of
completing a bridge path around at least a por-
tion of the repeater 395, and for interrupting the
connection of the receiver 331 to the repeater 305
when the impulsing apparatus 326 is operated,
thereby respectively to establish a low impedance
impulsing circuit between the impulsing appara-
tus 325 and the trunk line C1339, and to prevent
clicks in the receiver 33i. The switch 380 is pro-
vided with a normal position, a right-hand or
ring position and a left-hand or talk position.
When the switch 380 occupies its normal position,
the repester 318 is connected to the monitoring
plug 380 and the repeater 305 is connected to the
trunk line C1238; when the switch 380 occupies
itg ring position, a source of ringing current is

connected to the monitering plug 300 and the -

trunk line C1238; and when the switch 380 occu-
pies its talk position, the monitoring plug 300
ig connected to the repeater 305 and the trunk
line C1239 is connected to the repeater 305.

The chief operator’s position 104 has access to
and is accessible to the local switch train 187 by
way of the trunk line CI242 and a switch 400
associated therewith. The switch 400 has a nor-
mmal position, a right-hand or talk position and a
left-hand or held position. When the switch 400

5
is operated to its talk position, the trumk line
Ci239 is connected to the frunk line Ci242, and
when the switch 460 is operated teo its hold posi-
tion a bridge is connected to the trunk line C1242,
thereby to retain the local switch train {87 in op~-
erated position. A ring-up relay R469 is asso-
ciated with the trunk line C1262 and is adapted
to illuminate a lamp L4862 at the chief operator’s
position in order to indicate to an operator there-
at a calling condition of the trunk line Ci242.
Associated with the switch 400 and the ring-up
relay R46§ is a plurality of control relays RA&42,
4485 and RE50. These control relays are so con-
nected and arranged that an auxiliary bridge is
connected to the trunk line Ci242 when the
switch 489 is operated from its talk position or
its hold position, thereby to prevent the release
of the local switch train 1817, these relays further
interrupting the auxiliary bridge after a predeter-
mined time interval in the event the switch 400
is operated to its normal position, thereby to re-~
lease the local switch train $07. Further, these
control relays control the disconnection of the
ring-up relay R4868 from the trunk line Ci242
and, consequently, the jllumination of the lamp
1.482. TFinally, these control relays control a
charging circuit for the ring-up relay R460 which
is provided for the purpose of preventing false
operation of the ring-up relay R4&60 by the
switching surges of current projected over the
trunk lne Ci242 incident to the release of the
local switch train {87.

The chief operator’s position {81 has access to
the toll switch train 108 by way of the truank iine
Ci247 and a switch 427 associated therewith.
The switch 227 has a normal position, a right-
hand or talk position and & left-hand or. hold
position. When the switch 827 is operated to its
talk position, the trunk line 1239 is connected
to the trunk line C1247 and, when the switch 421
is operated to its hold position, two control relays
RA4T4 and R4TH are operated. The control relay
RA416 controls the release of the toll switeh train
{08 and the operation of a signal at the toll board
{80.  Also, an arrangement including a control
relay R358 and a lamp 1364 is provided for the
purpose of indicating to an operator at the chief
operator’s position 161 the time interval during
which a- selector switch in the toll switch train is
hinting for a trunk line extending to a connector
switch having access to the desired toll line.

The chief operator’s position 181 is accessible
to the toll switch train {88 by way of the trunk
line C1252 and a switeh 413 associated therewith.
The switch 4i3 has a normal position, a right-
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position. When the swifch 413 occupies its talk
position, the trunk line C1239 is connected to the
frunk line Ci252, and when the switch 43 oc-
cupies its hold position the operation of a con-
trol relay R4684 is controlled in order to retain the
toll switch train {88 in operated position. A con-
trol relay R412 is associated with the trunk line
C1252 for the purpose of operating a signal lamp
1467 when a calling condition is created on the
trunk line Ci252. Also, a control relay R468 is
provided for the purpose of extinguishing the
lamp L1467, the operation of the last-mentioned
control relay being under the joint control of the
control relays R464 and R412.

The chief operator’s position 181 also embodies
signaling apparatus 480 associated with the toll
board 100. More particularly, the signaling ap-
paratus 480 is associated with the position dis-

tributor and common equipment 784 at-the toll
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board and is so connected and arranged that an
indication is given to an operator at the chief op-
erator’s position when a toll call in the inward
group of toll trunks at the toll board has a pre-
determined delayed answering time. More spa-
cifically, the signaling apparatus 838 comprises a
lamp L1498, a plurality cf control relays RA42i,
R482, R484, REBS and R4AS6 and & trunk line C1252
associated with apparatus in the position distrib-
utor and common eguipment 84, The arrange-
ment is such that operaticns of these control re-
lays are initiated in the event that all of the toli
operator’s positions are busy and there is no 5oll
operator’s pesition to which an incoming toll call
may be assigned by the position distributor and
common equipment 784, These control relays
constitute a timer and, after cperating a prede-
termined time interval, cause the lamp L4338 to
be illuminated intermittently.

The monitoring plug 308 is associated with
first, seccnd and third groups of jacks, the first
group of jacks being connected to trunk lines ex-
tending to the respective supervisory operator’s
positions, the second group of jacks heing con-
nected to trunk lines extending to the respective
operator’s positions at the toll board {88 and the
third group of jacks being connected to trunk
lines extending to the respeciive rate and di-
rectory operator’s positions. In the arrangement
ilustrated, the jack €05 included in the first
group is connected by way of a trunk line C423¢
to the supervisory operator’s position {8%; the
jack 610 included in the second group is con-
nected to a trunk line C{258 extending to the
first toll operator’s position 782 at the toll board
1560; and the jack 818 is connected to a trunk line
C1284 extending to the first rate and directory
operator’s position 183, When the monitoring
plug 3098 is inserted into the jack 685, a monitor-
ing connection is automatically established from
the chief operator’s position (0i to the super-
visory eperator’s position {#2, and this connection
may be automatically converted into a two-way
commumnication connection therebetween by oper-
ating the switch 288 to its talk position. When
the monitoring plug 398 is inserted into the jack
618, 2 monitoring connection is automatically es-
tablished from the chief operator’s position {81 to
the first toll operator’s position 762 at the toll
board {80, and this connection may be auto-
matically converted into a two-way communica-
tion connection therebetween by operating the
switch 380 to its talk position. When the moni-
toring plug 380 is inserted into the jack Gi5, a
monitoring connection is automatically estab-
lished frem the chief operator’s position i8i to
the first rate and directory operator’s position
{83, and this connection may be automatically
converted into a two-way communication con-
nection therebetween by operzting the switch
286 to its talk position.

The jack 618 has a lamp L6829 individually as-
sociated therewith which is controlled jointly by
the busy or idle condition of the first toll op-
erator’s position 7862 at the toll board and a
master switch 620 at the chief opsrator’s posi-
tion t0f, the master switch 528 being connected
and arranged in the circuits for illuminating the
lamp L528 and the other lamps individually as-
sociated with the other jacks corresponding to the
jack 610 and extending to the other opsrator’s
positions at the toll board.

Two lamps L8634 and 1635 are individually as-
sociated with the jack 615, the lamp 1.634 being
connected and arranged to be illuminated when

the first rate and directory operator’s position
183 answers a call on the first auxiliary trunk
line Ci278, and the lamp L35 being connected
and arranged to be illuminated when the first
rate and directory operator’s position (83 is
rendered busy by cperating a switch {2380 thereat,.
The supervisory operator’s position 162, as best
shown in Fig. 6 to the right of the dashed line,
comprises a telephone instrument including a
transmitter 678 and a receiver 619, a repeater €99,
a signal lamp 1.649, an alarm 6%8, and an ar-
rangement comprising two plugs 558 and 682 and
two jacks 666 and 678 for connecting the tele-
phone instrument to the repeater 693. The
supervisery operator’s position #02 is accessible
by way of the trunk line C1339 to the chief op-
erator’s position 18! and accessible by way of the
trunk line C1268 fto the toll switch train 168.
The supervisory operatoi’s position 1982 also in-
cludes a plurality of control relays R642, R644,
RE52 and R654 and a ring-up relay REGD for con-
trolling the illumination of the lamp L5649, for
controlling the operation of the alarm 580 and
for controlling the marking of the itrunk line
C1263 as busy tc the toll switch train 108.
Associated withi the rate and directory opera-
tor’s positions, as best shown in Figs. 9 to 11,
inclusive, is a position distributor {178 which
comprises o rplurality of control relays RI110,
RILIE, RI1ED,
RI16C. This position distributor 178 is connect-
ed and arranged to assign three rate and di-
rectory operator’s positions in a predetermined
crder to the use of the operators at the toll
hoard 104,
positiocn {82 comprises a telephone instrument in-
cluding a transmitter 1043 and a receiver 1814,
an impulsing apparatus {815, a repeater 919 and
a plurality oi control switches 1820, {639, (040
and i8§8. The first rate and directory operator’s
position -{63 is accessible by way of the trunk
line C{27{ individual thereto to the toll switch
train 188 and accessible by way of the trunk line
CI27% commonly associated with each rate and

directory operafor’s position to the toll switch .-

train (88. An arrangement including two plugs
{087 and {5if and two jacks (0881 and 904 is
provided for connecting the telephone instru-
ment at the rate and directory operator’s posi-
tion {63 to tlie repeater $i0.
is operable ketween two positions to selectively
connect the rate and directory operator’s posi-
ticn {82 to the trunk line CI271 and the auxiliary
trunk line CI270. A plurality of control relays

R8332, R34 and RI945 are associated with the -

rate and directory operator’s position 1083, and
so connecied and arranged that a zip-zip tone
is produced in the receiver {0184 when the toll
switch train 168 seizes the trunk line CI1271 as-
signed to be seized by the distributor §{70. Also,
a control relay RS&5 is associated with the rate
and directory operator’s position {83 in order to
control the marking of this position as busy to the
toll switch train {88 under the control of the
telephene instrument thereat. The switch {060
has a normal position, right-hand and left-hang
positions. When the switch {060 occupies a
right-hand position a signal is operated at the
toll board (€6, and when the switch 1060 occupies
a left-hand position the rate and directory oper-
ater’s position 162 is rendered busy to the toll
switch train {88 and a signal is operated at the
chief operator’s position t0f. Further a control
relay R980 is associated with the rate and di-
rectory operator’s position 103 which is connected

R{125, RI139, REI40, RII50 and -

The first rate and directory operator’s
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and arranged to control a signal at the chietf
operator’s position {01 to control the operations
of the lamps L1036 and L{03T at the rate and
directory operator’s position 183, and to control
the marking of the trunk line C127{ as busy to
the toll switch train 108 when the rate and
directory operator’s position 103 is connected to
the auxiliary trunk line Cf{270.

Associated with the auxiliary trunk line C1270
are a plurality of control relays R960, R965, RITS,

-R985 and RY95, the control relays R965, R9T5 and

R985 alsc being respectively associated with the
first, second and third rate and directory oper-
ator’s positions. The control relay R995 is con-
nected and arranged to control the operation
of the control relay R968, which latter relay
controls the operations of the signals at each
rate and directory operator’s position when the
toll switch train 108 seizes the auxiliary trunk
line Ci1278. The control relay R965 is connected
and arranged to be controlled at the first rate
and directory operator’s position {03 and is ef-
fective to control the operation of the control
relay R§50. In a similar manner, the control
relays R815 and R985 are connected and ar-
ranged to be controlled at the second and third
rate and directory operator’s positions, respec-
tively.

The first rate and directory operator’s position
103 has access by way of a trunk line C1291 in-
dividual thereto to the local switch train (87,
and the impulsing apparatus {8{5 and the re-
peater 818 thereat are connected to the trunk line
C1291 when the switch 1020 is operated from its
right-hand position to its left-hand position. Al-
so an arrangement including the switch 1030 is
provided for holding the local switch train 107
in operated position independently of the im-
pulsing apparatus 10{5 and the repeater 910.

The service observing operator’s position 104,
as best shown in Figs. 2, 5 and 8, comprises a
receiver set 857 including two receivers 858 and
859 individually associated with two plugs 884
and 887, respectively, and two signal current
amplifiers 858 and 860 which are respectively as-
sociated with two pairs of jacks 878, 882, and 878,
888. The amplifier 350 is associated with a switch
828 connected to a monitoring plug 881 and the
amplifier 860 is associated with the switch 830
having a normal position and right-hand and
left-hand positions. When the switch 830 oc-
cupies a right-hand position, the amplifier. 860
is connected to a monitoring plug 8085, and when
the switch 838 occupies a left-hand position the
amplifier 868 is connected to a monitoring plug
818. The toll service observing operator’s posi-
tion 104 is slso provided with a plurality of jacks
individually associated with the toll line circuits,
a plurality of jacks individually associated with
the toll cperator’s positions, a plurality of jacks
individually associated with the C. L. R. line cir-
cuits, a plurality of jacks individually associated
with the C. L. R. operator’s positions, a plurality
of jacks individually associated with the rate and
directory operator’s positions, and a plurality of
jacks individually associated with the auxiliary
trunk lines commonly associated with the rate
and directory operator’s positions. In the ar-
rangement illustrated, the jack §70¢ is individual-
1y associated with one of the toll line circuits fig;
the jack 575 is individually associated with the
first toll operator’s position 792; the jack 588 is
individually associated with one of the C. L. R.
line circuits #89; the jack 585 is individually
associated with the first C. L. R. operator’s posi-

7

tion 701; the jack 590 is individually associated
with the first rate and directory operator’s posi-
tion 103; and the jack 525 is individually asso-
ciated with the first auxiliary trunk line C1270

commonly associated with the rate and directory °

operator’s positions. A group of control relays
is individually associated with the jacks asso-
ciated with the toll line circuits, and a group of
control relays is individually associated with the
jacks associated with the C. L. R. line circuits.
In the arrangement illustrated, a control relay
R555 is associated with the jack 578 and a con-
trol relay R565 is associated with the jack 580.
Further, a control relay R569 is associated with
the position distributor 783 and a control re-
lay R558 is associated with the position distrib-
utor 184. A number of lamps 1557, 1.558, L5687
and L588 are respectively associated with the
control relays R5955, R550, R565 and R560. The
operation of the control relays R550 and R5690
are under the control of the position distributors
704 and 793, respectively, and the operation of
the control relays R585 and R565 are under the
control of one of the toll line circuits 110 and
onhe of the C. L. R. line circuits {09, respectively.
Also, two control relays R528 and R530 are pro-
vided in order to control the operation of the
control relays R550 and RB355 and two control
relays RB{O and R54D are provided in order to

control the operation of the control relays R560 -

and RES5. A control relay R230 is provided which
is controlied by the operation of the switch 830,
and two control relays R240 and R258 are pro-
vided which are controlled by the operation of
the ringing keys at the operator’s positions at the
toll board {08. Two conirol relays R508 and R595
are provided in order to control the operation
of a control relay corresponding to the control
relay R555. TFurther the control relays R240
and R250 control the illumination of a super-
visory disconnect lamp L20f and a supervisory
ringing lamp L2082 at the toll service observing
operator’s position 104. The operation of the
various control relays are controlled by a plu-
rality of switches 205, 210, 2i5, 220 and 225 at
the toll service observing operator’s position (04.
By utilizing the equipment at the toll service ob-
serving operator’s position (G4, in a manner more
fully described subsequently, all of the services
rendered by the operators at the various opera-
tor’s positions at the toll board: {80 may be moni-
tored. Furthermore, the arrangement of the con-
trol relays and the lamps at the toll service ob-
serving operator’s position {04 is such that an
operator at.the toll service observing operator’s
position 104 is adequately advised as to which op-
erator’s position at the toll board the service is
to be performed at and which C. L. R. and toll
lines are involved in the various connections.

Ovperation of the apparatus at the toll board

The toll board {80 comprises a plurality of
combined line and recording or C. L. R. opera-
tor’s positions and a position distributor 783 as-
sociated therewith for the purpose of selecting
the positions and assigning incoming C. L. R.
calls thereto as previously noted. More particu-
larly, the position distributor 703 selects sequen-
tially the C. L. R. operator’s posifions having
operated link-listening keys and assigns an in-
coming C. L. R. call to the selected C. L. R op~
erator’s position When the position distributor
183 operates to select a particular C. L. R. op-
erator’s position, it applies ground potential to
the control conductor individual to the position
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and extending to the toll service observing oper-
ator’s position {84, For example, when the posi-
tion distributor 783 cperates to select the first
C. L. R. operator’s position 764, ground potential
in the position distributor 743 is applied to the
control conductor C1234 individual to this posi-
ticn and extending to the toll service observing
operator's position {04, 'This application of
ground pctential to the control conductor C1281
causes the position lamp L5868 at the toll service
ohserving operater’s position §64 and individual
to the first C. L. R. operator’s position 781 to
be illuminated under certain opersting condi-
tions, in order to assist the operator at this posi-
tion in observing the service rendered by the op-
erator at the first C. L. R. operator’s position
101, in o manner more fully explained subse-
quently. When the overator at the first C. L. R.
operator’s position 78f answers an incoming C.
L. R. call assigned thereto by the position dis-
tributor 7%8, the link-listening key thereat is re-
turned to its busy position and the position dis-
tributor 753 operates automatically to select an-
other C. L. R. operator’s position to receive the
next incoming C. I. R. call. The position dis-
tributor 788 also operates at this time to remove
ground potential from the control conductor
C1231, thereby to perform, under the operating
conditions noted, a function at the service ob-
serving operator’s position {084, as is mere fully
explained subsequently.

The operator at the first C. L. R. operator’s
position 70{ may seize the toll switch train (08
and dial a series of digits thereinto to cause it
to seize an idle toll line in a particular group of
toll lines. When the toll switch train {88 is
operated to seize an outgoing toll line, ground
potential in the toll switch train is applied to
the control conductor of the trunk line. For
exampie, when the toll switch train {88 seizes the
outgoing toll line C7i4, ground potential in the
toll switch train is applied to the control con-
ductor thereof, which ground potential is con-
ducted by way of the toll line circuit individual
to the toll line C714 to the control conductor Ci2(6
of the trunk line Ci2{7 extending to the service
observing operator’s position 1§44, thereby to
cause, under the operating conditions noted, the
toll line lamp LEET individual to the toll line CT14
to be illuminated. .

After an outgoing toll line has been seized by
the toll switch train (88, the operator at the first
C. L. R. operator’s position operates the ringing
key at this position, thereby te cause ringing
current to be projected over the outgoing toll
line and to cause ground potential at this posi-
tion to be applied to the control conductor C1229
of the trunk line Ci232 individually associated
with the first C. L. R. operator’s position. This
application of ground wotential to the control
conductor C{228 of the trunk line C{238 causes,
under the operating conditions noted, the ringing
supervisory lamp L282 at the toll service observ~
ing operator’s position (84 to be illuminated.
When the toll operator in the distant exchange
answers the toll call extending thereto, the oper-
ator at the first C. L. R. operator’s position 781
operates the ringing key at her position to arrest
the application of ringing current to the out-
going toll line extending to the distant exchange.
When this ringing key is thus operated, ground
potential is removed from the control conductor
Ci229 of the trunk line CI1239, thereby to cause,
under the operating conditions noted, the ringing
supervisory lamp L2082 to be extinguished. In
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‘order to release the established connection ex-

tending to the distant exchange, the onerator
at the first C. L. R. cperator’s position 73¢ oper-
ates a release key at her position, causing ground
potential to be applied through a resistor to the
control conductor Ci228 of the trunk line Ci238,
thereby to cause, under the operzting conditions
noted, the disconnect supervisory lamp L20f at
the toll service ohserving operator’s position {04
to be illuminated.

The toll board also comprises a plurality of
toll operator’s positions and a pesition distributor
704 associated therewith for the purpose of se-
lecting the positions and assigning incoming toll
calls thereto. More particularly, the position
distributor 744 selects sequentially the toll oper-
ator’s positions having operated link-listening
keys and assigns an incoming toll call to the
selected toll operator’s position. When the posi-
tion distributor 784 cperates to select a particular
toll operator’s position, it applies ground poten-
tial to the control conductor individual to the
position and extending to the toll service observ-
ing operator’s position {84. For example, when
the position distributor 784 operates to select
the first toll operator’s position 782, ground po-
tential in the position distributor 724 is applied
to the control conductor C§232 individual to this
position and extending to the toll service ohserv-
ing operator’s position 104. This application of
ground potential to the control conductor Ci232
causes the position lamp 1558 at the toll service
chserving cperator’s position {824 and individual
to the first toll operator’s position 792 to be illu-
minated, under certain operating conditicns, in
order to assist the operator at this vosition in
observing the service rendered by the opsrator
at the first toll operator’s position 702, in a man-
ner more fully explained subsequently. When
the operator at the first toll operator’s position
702 answers an incoming toll call assigned thereto
by the position distributor 784, the link-listening
key thereat is returned to its busy position and
the position distributor 784 operates automati-
cally to select another toll operator’s position to
receive the next incoming toll call. The position
distributor @4 also operates at this time to re-
move ground potential from the control con-
ductor C1222, therehy to perform, under the op-
erating conditions noted, a function at the sery-
ice observing operator’s position {84, as is more
fully explained subsequently.

The operator at the first toll operator’s posi-
tion 762 may seize the toll switch train {28 and
dial a series of digits thereinto to cause the toll
switch to seize an idle toll line in a particular
group of toll lines, thereby to cause, under the
operating conditions noted, the toll linz lamp
individual thereto at the toll service observing
operator’s position (84 to be illuminaied as pre-
viousiy explained.

After an outgoing toll line has been seized by
the toll switch train 108, the operator at the
first toll operator’s position operates the ringing
key at this position, thereby to cause ringing cur-
rent to be projected over the outgoing toll line
and to cause ground potential at this position to
be applied to the control conductor C§22% of the
trunk line C!22¢ individually associzted with the
first toll operator’s position. This application of
ground potential to the control conductor C229
of the trunk line C1221 causes, under the operat-
ing conditions noted, the ringing supervisory lamp
L1202 at the toll service observing operator’s posi-
tion 184 to be illuminated. When the toll oper-
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. ator in the distant exchange answers the toll

call extending thereto, the operator at the first
toll operator’s position 782 operates the ringing
key at her position to arrest the application of
ringing current tc the outgoing toll line extend-
ing to the distant exchange. When this ringing
key is thus operated, ground potential is removed
from the control conductor C{1228 of the ftrunk
line Ci221, thereby to cause, under the operating
conditions noted, the ringing supervisory lamp
1,202 to be extinguished. In order to release the
established connection extending to the distant
exchange, the operator at the first toll operator’s
position 702 operates a release key at her posi-
tion, causing ground potential to be applied
through a resistor to the control conductor C1220
of the trunk line C1221, thereby to cause, under
the operating conditions noted, the disconnect
supervisory lamp 1.20¢ at the toll service observ-
ing operator’s position 184 to be illuminated.

An arrangement is provided at the toll board
180 in order to indicate to the toll service ob-
serving operator’s position {84 when all of the
toll lines in a particular group at the toll board
are busy. For example, an arrangement is pro-
vided for indicating when all of the outgoing toll
lines extending to the distant exchange 105 are
busy, which comprises a group busy apparatus
705 individually associated by way of the trunk
line CT12{ with the line circuits of the group of
outgoing trunk lines extending to the distant ex-
change 185 a control conductor C1222 and a
lamp T.5T9 located at the toll service observing
operator’s position 184, When all of the out-
going toll lines extending from the toll board 188
to the distant exchange (05 are busy, the group
busy apparatus T05 individually associated there-
with by way of the trunk line CT12! is operated,
to apply ground potential to the control conductor
C1222, thereby to cause the lamp L5379 to be illu-
minated.

The position distributor 704 is so connected
and arranged that ground potential is applied
therein to the control conductor C{253 extending
to the chief operator’s position {81 when the po-
sition distributor may not operate to assign an
incoming toll call to one of the toll operator’s po-
sitions due to the fact that none of the link-
listening keys at the toll operator’s positions are
operated to cause the position distributor to.op-
erate to select the corresponding toll operator’s
position. The application of ground potential to
the control conductor CI253 causes the lamp
1.498 at the chief operator’s position 101 to flash
after a time interval of approzimately four seconds,
thereby to indicate to the operator at the chief
operator’s position that an incoming toll call has
had a delayed answering time of approximately
four seconds.

Each of the.C. L. R. operator’s positions and
each of the toll operator’s positions has access
to the toll switch train #08. More specifically,
the first C. I. R. operator’s position 181 has ac-
cess to the toll switch train 188 by way of a group
of trunk lines including the trunk lines C7i8 and
C7Ti8’, and the first toll operator’s position 762
has access to the toll switch train by way of a
group of trunk lines including the trunk line
C128. Also, the toll switch train {98 is accessible
to the chief operator’s position 84 by way of the
trunk line C1247. The toll switch train {63 has
access by way of the trunk line C1252 to the chief
operator’s position (6!, access by way of the
trunk line Ci?268 to the superviscry operator’s
position {92, access by way of the trunk line Ci27{

9

to the rate and directory operator’s position 183,
and access by way of the first auxiliary trunk
line Ci278 to each of the rate and directory op-
erator’s positions. The toll switch train 108 also
has access hy way of a group of trunk lines in-
cluding the trunk line C7{8 to the local switch
train {87, and access by way of the trunk lines
CT1T and C%%3 to the toll line circuits individual
to the toil lines CT14 and CT7i5, respectively, in-
cluded in groups of toll lines extending to the
distant exchanges {85 and 86, respectively. The
local switch train 187 is accessible by way of the
trunk line Ci242 to the chief operator’s position
161, and accessible by way of the trunk line Ci29{
to the rate and directory operator’s position 193.
Also, the local switch train is accessible to the
subscriber’s station C by way of the subscriber
line 7{2. The local switch train {87 has access
by way of the subscriber line T{3 to the subscrib-
er’s substation C, and access by way of the trunk
line Ci242 to the chief operator’s position [81.
Further, the local switch train {87 has access by
way of a group of C. L. R. lines including the
C. L. R. line C7{6, the line circuits individual
thereto, and the trunk line C722 to the positiocn
distributor 783. B®ach incoming toll line, in-
cluding the toll lines C¥{4 and C715, has access
by way of the toll line circuits individual thereto
and the trunk line C723 to the position distrib-
utor 104,

In order to extend & call initiated at the sub-
station A associated with the distant exchange
{05 to the substation B associated with the dis-
tant exchange {86 and routed by way of the toll
board (28, the subscriber at the substation A re-
moves the receiver of the telephone instrument
thereat from its hook and dials a proper series of
digits into the local switch train in the distant
exchange {05 in order to establish a connection
to a C. L. R. operator’s position thereat. The
operator at the C. L. R. operator’s position in the
distant exchange 185 answers the call and, after
receiving the information concerning the called
substation B, dials a proper series of digits into
the toll switch train therein in order to cause the
toll switch train to seize an idle toll line, sueh,
for example, as the toll line CTi4 extending to
the toll board {88. The incoming toll call on
the toll line C114 is routed by way of the toll
line circuit individual thereto, the trunk line 723’,
and the position distributor T84 to one of the toll
operator’s positions. Assuming that the call is
routed to the first toll operator’s position 762,
the operator at this position answers the call and
receives the information concerning the called
substation B. The operator at the toll operator’s
position 782 then seizes the toll switch train 188
by way of the trunk line C7128 and dials a proper
series of digits thereinto to cause the toll switch
train to seize the trunk line C723 extending by
way of the toll line circuit individual to the toll
line C7i§ to the toll line CT15. The operator at
the first toll operator’s position 762 then operates
the ringing key thereat to project ringing current
over the outgoing toll line CT15, causing the toll
call to be answered at the distant exchange {88
by a toll operator thereat. The toll operator in
the distant exchange 186 then receives the in-
formation concerning the called substation B and
dials a proper series of digits into the switch
train therein to cause the subscriber line 712 to
be seized. Ringing current is then projected over

the subscriber line T2 extending to the substa-.

tion B. When the subscriber at the substation
B answers the call, the toll operator in the distant
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xchange {86 connects the subscriber line T12 to
the toll line CTi5. The operator at the first tcll
operator’s position 702 then connects the toll lines
CT7i8 and C7{4 together. Finally, the C. L. R.
operator at the distant exchange {45 connects
the toll line CT14 {o the subscriber line 7tf, there-
by tc complete an established connection between
the substations A and B. The release of this
established connection is under the control of the
C. L. R. gperator in the distant exchange §85.

In order to extend a call initiated at the sub-
station A associated with the distani exchange
{08 to the substation C asscciated with the local
switch train 197 and routed by way of the first
toll operator’s positicn at the toll hoard {88,
the call is initiated and extended to the first
toll operator’s position 782, as previcusly ex-
plained. The operator at the first toll operator’s
position then seizes, by way of the trunk line
CT728, the toll switeh train (68 and dials a proper
series of digits thereinto to cause the toll switch
train to seize the trunk line C7!9 extendinz to
the local switch train {87. The operator at the
first toll operator’s position then dials a further
series of digits intc the local switch train (87 to
cause the local switch train to seize the sub-
scriber line T3 extending to the substation C.
The cperator at the first toll operator’s position
then operates the ringing key thereat to project
ringing cwrrent over the subscriber line 743 ex-
tending to the substation C. When the sub-
scriber at the substation C answers the call, the
operator at the first toll operator’s position 782
connects the trunk line CT728§ to the toll line
C7{&4. Finally, the C. L. R. operator in the dis~-
tant exchange (85 then connects the toll line
CT14 to the subscriber line 74!, thereby to com-
plete an established connection hetween the suk-
stations A and C. The release of this established
connection is under the conirol cof the C. L. R.
orerator in the distant exchange 1085.

In order Vo extend a call initiated at the sub-
station C associated with the local switch train
187 to the substation A associated with the dis-
tant exchange 145, the subscriber at the substa-
tion C removes the receiver of the telephone in-
strument thereat from its hook in order to seize
the locel switch train 187 and dials a proper series
of digits into the local switch train, thereby to
cause the local switch train (87 to seize the
C. L. R, line 7!§ and to extend the call by way
of the line circuit individual thersto, the trunk
line C722 and the position distributor 783 to one
of the C. L. R, operator’s positions. Assuming
that the call is assigned to the first C. L. R. op-
erator’s position T8{ by the position distributor
783, the operator thereat answers the call and
receives the information concerning the substa-
tion A. The cperator at the first C. L. R. oper-
ator’s position 78! then seizes the toli switch
train by way of the trunk line C7{8 and dials a
proper series of digits thereinto to cause the toll
switch train to seize the trunk line CTIT and to
rotite the call by way of the line circuit individual
to the toil line CT14 to the toll line C7{4. The
operator at the first C. L. R. operator’s position
then operates the ringing key thereat to project
ringing current over the tell line C714. The toll
operator in the distant exchange 185 then an-
swers the call and receives the information con-
cerning the called subsiation A. The toll oper-
ator in the distant exchange then dials a proper
series of digits info the switch train thereai to
cause the switch train to seize the subscriber line
Til. Ringing current is then precjected over the
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subscriber line Til extending to the substation
A. When the subscriber at the substalion A
answers the call, the toll operator in the distant
exchange 183 connects the subscriber line Tii
to the toll line CT{i. The operatcor at the first
C. L. R. operator’s position then connects the
C. L. R. line C7{6 to the trunk line CT{8, thereby
to complete the established connection hetween
the substations C and A. The release of this
established connection is under the contrcl of
the operator at the first C. L. R, operator’s posi-
tion 701.

The coperator’s pesition T8f may be utilized as
a C. L. R. operator’s position, as previously de-
scribed, or as a point-to-point operator’s posi-
tion, this conversion being effected by operating
a key at this position. In order to establish a
connection between the substation C and the sub-
station B rcuted by way of the operator’s position

T4t at the toll hoard 180, the operatcr’s position 2

T84 being utilized as a point-to-point operator’s
position, the operator at the point-to-point posi-
tion 70f seizes, by way of the trunk line CT(8,
the toll switch train 1G8. The cperater ab the

point-to-point operator’s position 78f then dials ..

a proper series of digits into the tell switch train
to cause the toll switch train to seize the local
switch train {87, and then dials a {urther series
of digits into the local switch train {67 to cause

the local switch train to seize the subscriber line .

713 extending to the substation C. The operator
at the point-to-point operator’s position then op-
erates the ringing key thereat to project ringing
current over the subscriber line T13 to the sub-

10

station C; and after the subscriber at the subh- =

station C answers the call, the operator at the
point-to-point operator’s position 70{ holds the
call extending to the substation C and seizes, by
way of the trunk line C718’, the toll switch train
{88 and dials a proper series of digits into the
toll switch train to cause the toll switch train
to seize the trunk line 723, which conneciion is
extended by way of the toll line circuif individual
to the toll line CT{& to the toil line CT15. The
operator at the point-to-point operator’s posi-
tion 10! operates the ringing key thereat to pro-
ject ringing current over the toll line C713. The
toll operator in the distant exchange 186 then
answers the call and receives the information
concerning the called substation B.
erator in the distant cxchange 126 thz=n dials a
proper series of digits into the switch train there-
at to cause the switch ftrain to seize the sub-
seriber line T2 extending to the substation B.

Ringing current is then projected over the sub- ...

scriber line 712 to the substation B. When the
subscriber at the substation B answers the call,
the toll operator in the distant exchange {06
connects the subscriber linse T{Z to the toll line
CT115. Finally, the operator at the point-to-point
operator’s position 70{ connccis the trunk line
CT118 to the trunk line C718’, thereby to complete
an established connecticn between the substations
C and B. The release of this established conuec-
tion is under the control of the operator at the
point-to-point operator’s position T0I.

Operation of the apparatus at the chief
operator’s position

The chief operator’s position 101 has access
to each supervisory operator’s position and, in
order to monitor an established connection be-
tween a particular supervisory operator’s posi-
tion and a toll operator’s position, it is only nec-
essary for the chief operator to insert the moni-

The toll op- -
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toring plug 300 inte the particular jack asso-
ciated therewith which is connected to a trunk
line extending to the particular supervisory op-
erator’s position. For example, in order to mon-
itor an established connection between the super-
visory operator’s position 102 and the first toll
operator’s position 702, the monitoring plug 300
is inserted into the jack 605 which is connected to
the trunk line C1339 extending to the supervisory
operator’s position 02, the established connec-
tion between the first toll operator’s position 782
and the supervisory operator’s position 102 being
routed by way of the trunk line €720, the toll
switch train 108 and the trunk line C1268. When
the monitoring plug 300 is inserted info the jack
605, a connection is established befween the
trunk line C1339 extending to the supervisory
operator’s position 182 and the repeater trans-
former 376, this connection extending from the
line conductor Ci323 of the trunk line Ci339 by
way of the jack tip 606, the plug tip 301, the con-
ductor CI311, the switch springs 392 and 393,
C13117, the switch springs 384 and 385, C1309, the
primary windings 372, 373 and 374 of the trans-
former 370, the condenser 315, Ci310, the switch
springs 386 and 387, C1320, the switch springs
389 and 399’, the conductor C1312, the plug ring
3062 and the jack ring 607 to the line conductor
CIi287 of the trunk line Ci339. Also, ground on
the switch spring 355 of the switch 351 is ex-
tended by way of the switeh spring 856, CI1342,
the plug sleeve 303 and the jack sleeve 608 to the

control conductor Ci1824 of the trunk line C1338,

thereby to cause operation of the apparatus at
the supervisory operator’s position {02 in a man-
ner more fully described subsequently. The re-
ceiver 331 of the primary telephone instrument
at the chief operator’s position is connected
across the secondary winding 371 of the trans-
former 376, this circuit extending from the up-
per terminal of the winding 37f by way of RC362,
RA361, C1323’, the receiver 331 bridged across
Ci323’ and Cl324’, CI324’, RA364 and RC365 to
the Jower terminal of the winding 371. Thus, the
receiver 331 is associated by way of the trans-
former 310 with the trunk line C1339, and the
chief operator may readily monitor the estab-
lished connection between the first toll operator’s
position 702 and the supervisory operator’s posi-~
tion 102. The operation of the apparatus at
the supervisory operator’s position 102, when the
monitoring plug 300 is inserted into the jack 695,
is described subsequently.

Also it is noted that the receiver 349 of the
secondary telephone instrument at the chief op-
erator’s position may be bridged across the sec-
ondary winding 371 of the transformer 310 by
inserting the plugs 334 and 338 into the jacks 342
and 346, respectively. At this time, one terminal
of the receiver 349 is connected by way of the
plug sleeve 336, the jack sleeve 344 and C1325 to
C132%, and the other terminal of the receiver
249 is connected by way of the plug sleeve 349, the
jack sleeve 348 and C1330 to C1324’. Also it is
noted that a uni-directional conducting device
in the form of a copper oxide rectifier 332 is
pridged across Ci323’ and CI324’ in order to
minimize disturbances in the receivers 331 and
349. '

Should the chief operator desire to cut into the

" established connection between the first toll op-

erator’s position 702 and the supervisory opera-
tor’s position 182 in order to converse with the
operators thereat, it is only necessary to operate
the switch 380 to its leff-hand or talk position.
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When the switch 380 is operated to ifs talk posi-
tion the conductors CI31{ and CI3i2 are respec-
tively connected to the conductors C1307 and
C1308, and a circuit for energizing the switch-
ing relay R260 is completed. This circuit ex-
tends from ground at the switch spring 398 by
way of the switch spring 389, Ci321 and the up-
per winding of R360 to battery. When energized
over the above-traced circuit the switching relay
R340 operates to interrupt at RA361, RC362 and
RA364, RC365, the connection of the receiver 33!
across the secondary winidng 37! of the trans-
former 378, and connects at RA36I, RC363 and
RA364, RC368, the receiver 381 across the sec-
ondary winding 269 of the transformer 305. At
this time, one terminal of the receiver 381 is
connected by way of Ci323’, RA36!, RC363 and
the condenser 3i7 to one terminal of the winding
369, and the other terminal of the receiver 331 is
connected by way of Ci324’, RA364, RC366 and
RA32i’ to the other terminal of the winding 308.
Also the line conductors Ci323 and CI267 of the
trunk line C{339 extending to the supervisory op-
erator’s position {02 are connected across the
secondary windings 308 and 309 of the trans-
former 305, the line conductor CI323 being con-
nected by way of the jack tip 626, the plug tip
361, Ci311, the switch springs 392 and 393, Ci31T,
thme switch springs 384 and 383, Ci318 and the
conductor 1287 to the upper terminal of the sec-
ondary winding 308, the line conductor Ci287 be-
ing connected by way of the jack ring 607, the
plug ring 302, C1312, the switch springs 399" and
399, C1320, the switch springs 387 and 388. Ci319.
the switch springs 395 and 396, Ci308, the im-
pulse springs 328 and 329 of the dialing mecha-
nism 325 and C1328 to the lower terminal of the
secondary winding 389, and the upper terminal of
the secondary winding 309 being connected to
the lower terminal of the secondary winding 308.
Also, the transmitter 339 of the primary tele-
phone instrument at the chief operator’s position
is included in an energizing circuit extending
from ground on C1329 by way of the switch
springs 323 and 324, the transmitter 330, C1328,
the primary winding 387 of the transformer 3085,
Ci24{ and the winding of the choke coil 318 to
battery. It is noted that the energizing circuit of
the transmitter 330 may be interrupted by oper-
ating the switch 822, thereby to move the switch
springs 323 and 324 into disengagement. Also,
the transmitter 359 of the secondary telephone
instrument at the chief operator’s position 101
may be connected across C1326 and C1328 by in-
serting the plugs 334 and 338 into the jacks 342
and 346, respectively. At this time, one terminal
of the transmitter 359 is connected by way of the
plug tip 335, the jack tip 343 and C138217 to C1329,
and the other terminal of the transmitter 350 is
connected by way of the plug tip 338, the jack tip
347 and C1340 to Ci325. By talking into either
of the transmitters 328 or 389, signal currents are
generated in the primary winding 387 of the
transformer 305, causing corresponding signal
currents to be induced in the secondary windings
208 and 309 of the transformer 385. The circuit
for the signal currents extends from one termi-
nal of the transmitter 338 by way of the switch
springs 324 and 323, Ci329, the condenser 8if
bridged across C1329 and C1341, Ci34{, the pri-
mary winding 387 of the transformer 365 and
C1326 to the other terminal of the transmitter
330. The signal currents induced in the second-
ary windings 308 and 389 of the transformer 305
are impressed upon the line conductors Ci323 and
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C1i287 of the trunk line Ci33% by way of the
above-traced circuit, and are conducted there-
from to the telephone instrument at the super-
visory operator’s position {22 in a manner more
fully described subsequently.

The release of the cut-in connection between
the chief operator’s position (04 and the trunk
line Cf23% may be effected by returning the
switch 389 to its normal position. When the
switch 3§80 is retuined to its normal position the
circuit for energizing the switching relay R23§0 is
interrupted at the switch springs 389 and 2806,
causing this relay to restore. Upon restoring, the
switching relay R389 disconnects at RA3GH,
RC382 and RA364, RC366 the receiver 331
from across the secondary winding 388 of the
transformer 385, and connects at RA351, RC332
and RA364, RCIE5 the receiver 381 across the
secondary winding 37{ of the transformer 378.
When the monitoring plug 380 is withdrawn from
the associated jack 885, ground potential is re-
moved from the control conductor Ci324 of the
trunk line C{338, causing the apparatus at the
supervisory operator’s position {02 to be released
in a manner more fully described subsequently.

The chief operator has access to each toll op-
erator’s position and, in order to monitor the
setting up of a toll connection by a particular
operator, it is only necessary for the chief oper-
ator to insert the monitoring plug 388 into the
particular jack associated therewith which is con-
nected to a trunk line extending to the particu-
lar toll operator’s position. For example, in order
to monitor the setting up of a toll connection by
the operator at the first toll operator’s position
702, the monitoring plug 380 is inserted into the
jack 618 which is connected to the trunk line
C1258 extending to the first toll operator’s posi-
tion 762, When the monitoring plug 306 is in-
serted into the jack 618 & connection is estab-
lished between the trunk line Ci258 extending to
the first toll operator’s position 782 and the
transformer 370, this connection extending from
the line conductor C#254 of the trunk line C1258
by way of the jack tip 61, the plug tip 38{, C1311,
the switch springs 392 and 283, Ci317, the switch
springs 384 and 385, C130%, the primary windings
372, 373 and 374 of the transformer 379, the con-
denser 375, C1348, the switch springs 386 and 3817,
C122§G, the switch springs 398 and 399", Ci{312,
the plug ring 322 and the jack ring §12 to the line
conductor C1£35 of the trunk line Ci258. Also,
ground on the switch spring 855 of the switch 351
is extended by way of the switch spring 358,
C1342, the plug sleeve 303 and the pack sleeve
312 to the control conductor Ci256 of the trunk
line Ci2588. 'The presence of ground potential
upon the control conductor C128% of the trunk
line C1258 causes a relay, not shown, included in
the apparatus at the first toll operator’s posi-
tion 702, to operate and connect the line conduc-
tors Cighé and C1255 of the trunk line Ci258 to
the trunk line across which the toll operator’s
telephone instrument is connected. As the re-
ceiver 331 of the primary telephone instrument at
the chiei operator’s position is connected across
the secondary winding 37! of the transformer
376, the chief operator may monitor the setting
up of g toll connection by the operator at the first
toll operator’s position 792.

Should the chief operator desire to cut into
the toll connection being set up, it is only nec-
essary to operate the switch 288 to its talk posi-
tion, as previgusly explained. The operation of
the apparatus at the chief operator’s position, in-
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cident to the operation of the switch 380 to its
talk position, is the same as that previously ex-
plained. Also, the release of the cut-in connec-
tion between the chief operator’s position and the
trunk line C1258 may be effected by returning the
switel 380 to its normal position. When the cut-
in connection is released the apparatus at the
chief operator’s position is released, as previously
explained. When the monitoring plug 300 is
withdrawn from the associated jack 610, the re-
lay included in the apparatus at the first toll op-
erator’s position 792 restores to disconnect the
trunk iine C{258 from the trunk line across which
the telephone instrument at the first toll opera-
tor’s position 702 is connected, thereby to release
the apparatus at the first toll operator’s position.

Also 1t is noted that a lamp and a switch are
associated with each jack connected to 2 trunk
line extending to a corresponding toll cperator’s
position. For exampie, a lamp L%29 and a switch
62§ are associated with the jack §{6. When the
operator at the first toll operator’s position 702
operates the link-listening key thereat in order
to condition the distributor equipment 704 to
assign an incoming toll call to the first toll oper-
ator’s position 702z, ground is removed from the
control conductor Ci257. Also, when the oper-
ator at the first toll operator’s position 782 re-
ceives a toll call to he set up, she immediately
ozerates the link-listening key at this position to
its busy position, thereby placing ground poten-
tial upon the contro! conductor Ci{257. Thus,
no ground potential appzars upcn the control
conductor Ci257 when the operator at the first
toll operator’s position 782 is waiting for an in-
coming toll call to ke assigned to her io be set
up and ground potential appears upon the conirol
conductor C{257 while the operator at the first
toll operator’s position 702 is setting up a
toll cennection. Alsc, a comunon switch 520 is
provided at the chief operator’s position which,
when operated, applies bhattery potential to one
terminal of each of the lamps associated with
the jacks connected to the trunk lines extending
to the toll operator’s positions. Hence, when
the common switch £22 is operated, battery po-
tential is applied to one terminal of the lamp
L3289, this path extending from battery at the
switch spring 8§28, by way of the switch spring
522 and the switch springs 628 and 527 Lo one
terminal of the lamip L3528, the other terminal of
the lamp L8238 being connected to the control
conductor Ci287. At this time, if the operator
at the first toll cperator’s position 792 is waiting
for an incoming toll call to be assigned to ner
positicn no ground potential sppears upon the
control conductor Ct257, and the lamp LE29 is
not illuminated. On the other hang, if the oper-
ator at the first toll operator’s position 122 is
setting up a toll connection, ground potential
appears upon the control conductor CI257, and
the lamp L&29 is illuminated. Thus, by operat-
ing the common switch 829, the chief operator
can readily ascertain whether the operators at
the particular toll operataor’s positions are waiting
for incoming toll calls to be assigned to the cor-
responding toll operator’s positions, or setting
up toll connections at the corresponaing toll
operator’s positions.

The chief operator has access to each rate and
directory operator’s pesition and, in order to
monitor an established connection between a
particular toll operator’s position and a particular
rate and directory operator’s positicn, it is only
necessary for the chief operator to insert the
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monitoring plug 3080 into the particular jack
associated therewith which is connected to a
trunk line extending to the particular rate and
directory operator’s position. For example, in
order to monitor an established connection be-
tween the rate and directory operator’s position
183 and any one of the toll operator’s positions,
the monitoring plug 299 is inserted into the jack
615 which is connected to the trunk line Ci284
extending to the rate and dirvectory operator’s
position {03. When the monitoring plug 389
is inserted into the jack §{% a connection is es-
tablished between the trunk line C{264 extending
to the rate and directory operator’s position 183
and the transformer 379, this connection extend-
ing from the line conductor C1268 of the trunk
line C{264 by way of the jack tip 643, the plug
tip 261, C1311, the switch springs 382 and 283,
C1311, the switch springs 384 and 885, C1308, the
primary windings 372, 313 and 314 of the trans-
former 376, the condenser 375, Ci318, the switch
springs 366 and 387, C1{328, the switch springs
399 and 399’, C1312, the plug ring 302, the jack
ring 617 to the line conductor C!{28¢ of the trunk
line Ci264. As the receiver 33{ of the primary
telephone instrument at the chief operator’s posi-
tion is connected across the secondary winding
371 of the repeater 370, the chief operator may
monitor the established connection between the
particular toll operator’s position and the rate
and directory operator’s position §83.

" Should the chief operator desire to cut into the
established connection between the particular
toll operator’s position and the rate and directory
operator’s position 183, it is only necessary to
operate the switch 888 .to its talk position, as.
previously explained. The operation of the ap-~
paratus at the chief operator’s position, incident
to the operation of the switch 388 to its talk posi-
tion, is the same as that previously explained.
Also, the reiease of the cut-in connection between
the chief operator’s position and the trunk line
Ci264 may be effected by returning the switch
288 to its normal position. When the cut-in
connection is released the apparatus at the chief
operator’s position is released, as previously ex-
plained.

Also it is noted that two lamps and a switch are
associated with each jack connectad to a trunk
line extending to a corresponding rate and di-
rectory operator’s position. For example, two
lamps 1234 and L1635 and a switch 630 are as-
sociated with the jack 615. One terminal of the
lamp L1635 is connected to battery and the other
terminal thereof is connected by way of the
switeh springs 633 and 632 of the switch 630 to
a control conductor C#263 included in the trunk
line C1264 extending to the rate and directory
operator’s position (688, When the operator at
the rate and directory operator’s position 183
wishes to signal the chief operator, she merely
operates a switch to apply ground potential to the
control conductor C1268, causing the lamp LE35
to be illuminated, whereupon the chief operator
may insert the monitoring plug 380 into the as-
sociated jack 815 and converse with the operator
at the rate and directory operator’s position £93.
The lamp L6835 may be extinguished by the chief
operator by operating the switch 838 to move the
switch springs §32 and 633 into disengagement.
One terminal of the lamp 1§34 is connected to
battery and the other terminal thereof is connect-
ed to a control conductor C#262 included in the
trunk line C#268 extending to the rate and di-
rectory operator’s position 103. When the ap-
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paratus at the rate and directory operator’s posi-
tion 103 is operated in order to establish a con-
nection between the telephone instrument at this
position and the particular toll operater’s position
by way of the auxiliary trunk line Ci278§, ground
potential is applied to the control conductor
C1262 by the cperation of the control relay R858,
thereby to cause the lamp L8534 to be iliuminated.
The illumination of the lamp L§34 indicates to
the ehief operator that the operator at the rate
and directory operator’s position 183 is to perform
% service by way of the auxiliary trunk line C1279
for an operator at one of the toll operator’s posi-
tions.

The local switch train {87 has access to the
chief operator’s position {91 and, in order to
estabiish a connection between a subscriber’s sub-
station having access to the local switch train
and the chief operator’s position, it is only neces-
sary to dial a proper series of digits at the sub-
station after the local switch train has been seized
in order to extend a connection from the sub-
station to the chief operator’s position. For ex-
ample, in extending a connection from the sub-
scriber’s substation C to the chief coperator’s
position 84, the receiver of the telephoneé in-
strument at the substation C is removed from its
associated hook, causing the local switch train
107 to seize the subscriber line 718 extending be-
tween the local switch train {187 and the substa-
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tion C. Afier the subscriber line 743 is seized by

the local switch train, a proper series of digits is
dialed at the dialing mechanism at the substation
C to cause the local switch train to seize the
trunk line C1242 extending to the chief operator’s
position and to apply ringing current to the line
conductors Ci248 and C1241 of the trunk line
C1242. The application of ringing current to
the line conductors Ci248 and CI24{ energizes
the ring-up relay R466. The circuit for energiz-
ing the ring-up relay R4690 extends from one ter-
minal of an A. C. source of supply, not shown,
by way of the line conductor Ci24§, RCA453,
RAA482, the upper winding of R48J, the condenser

463, RA456, RC458 and the line conductor Ci241

to the other terminal of the A. C. source of supply.
When energized over the above-traced circuit the
ring-up relay R460 operates to complete ab
RA461 a holding circuit for itself extending from
ground at RA485 by way of RA4561{ and the lower
winding of R4E69 to battery, and completes at
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RAA45{’ an obvious circuit for illuminating the -

lamp L462. . In order to answer the call the chief
operator at the chief operator’s position {8{ op-
erates the switch 488 to its right-hand or talk
position. When the switch 400 is operated to its
talk position the line conductors Ci235 and
C1238 of the trunk line Ci239 are connected to
the line conductors C{248 and C{241, respectively,
of the trunk line Ci{242, the line conductor Ci235
being connected by way of the switch springs 489

~and 418 to the line conductor C1248, and the line

conductor C{238 being connected by way of the
switch springs 212 and 4i{ to the line conductor
C1241. Also, the control conductor Ci234 of the
trunk line C{23% is connected by way of the
switch springs 408 and 407, C{343 and 1346 to
the conductor C1338, thereby completing a cir-
cuit for energizing the control relays R328 and
RA4482. This circuit extends from ground at the
lower terminal of the winding of R328 by way
of the winding of R328, RC3§9, RA387, Ci234,
the contact springs 468 and 467, C1343, CI346,
C1335 and the winding of R442 to battery at the
upper terminal of the winding of R442.. When
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energized over the above-traced circuit the con-
trol relays R329 and RE£E2 operate, and upon op-
erating, the control relay R328 interrupts at
RA32{’ a point in the circuit for connecting the
receiver 331 across the secondary winding 339
of the transformer 305 and completes at RA321
a circuit for energizing the switching relay R36§.
The circuit for energizing the switching relay
R385 extends from ground at RA32{ by way of
the upper winding of R3%9 to bhattery. When
energized over the above-traced circuit the
switching relay R3€0 operafes to interrupt at
RAS3S!, RC23582 and RA354, RC365, the connection
of the receiver 33t across the secondary winding
37t of the transformer 278, and to prepare at
RA3GL, RC358 and RA364, RC356 a circuit for
connecting the receiver 33! across the secondary
winding 228 of the transformer 388, this circuit
being open at RA22¢Y at this time. Also, upon
operating, the switching relay RES6 interrupts
at RAS6T and RC358 the circuit for energizing the
control relay R328, and completes at RA26Y and
RA2358 2 holding circuit for itself, the latter cir-
cuit extending frem ground at the upper terminal
of the lower winding of R25% by way of the lower
winding of R269, RA238 and RA287 to the con-
trol conductor Ci234. Shortly after the circuit
for energizing the control! relay R328 is inter-
rupted, the control relay R324, being of the slow-
to-release type, restores to complete at RA321{’ the
circuit for connecting the receiver 331 across the
secondary winding 28¢ of the transformer 38§,
and to interrupt at RA22{ the original circuit for
operating the switching relay R389. At this time
the receiver 33! is connected across the secondary
winding 362 of the transformer 385, which sec-
ondary winding 862 is included in a connection
bridged across the line conductors CI235 and
C1235 of the trunk line C1239, this path extend-
ing from the line conductor C{225 by way of the
switeh spring 2868, C£31§&, the switch springs 285
and 398, C1288, the impulse springs 3428 and 328
of the dialing mechanism 325, Ci13%8, the sec-
ondary windings 289 and 388 of the transformer
365, Ci297, Ci3iE and the switch springs 387 and
388 to the line conductor C1233. Also the trans-
mitter 238 is included in the previously traced
circuit including the primary winding 387 cf the
transformer 385. Thus, transmitter 339 and the
receiver 834 of the primary telephone instrument
at the chief operator’s position (0! are con-
nected by way of the trunk line C1339, the trunk
line Ci242, the local swiltch train {07 and the sub-
scriber line 72 to the substation C for two-way
communication therebetween.

- Upon operating, the control relay R442 inter-
rupts at RAL43 a point in a bridge connection
across the line conductor C{242 and CiZéi of the
trunk line Ci242, and completes at RALEL an
chvious circuit for energizing the control relay
RA4%., When energized, the control reciay RE48
operates to compiete at RAZ4T an obvious circuit
for energizing the control relay RA§1. Upon
operating, the control relay REED prepares ot
RA45F a point in the previously rentioned
bridge connection across the line conductors
Ct240 and Cl24¢ of the trunk line Ci242, inter-
rupts at RA48B2, RC453 and RAAES, RCA58, points
in the original cperating circuit of the ring-up
relay RE&86. Alsc, the control relay RA458 inter-
rupts at RA4S5E a point in the holding circuit of
the ring-up relay R£88, and completes at RA452,
RC454 and RA#5G, RCEBT, a circuif for charg-
ing the condenser 463 in series with the upper
winding of the ring-up relay R468. This charz-
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ing circuit extends from ground at RC457 by way
of RA4ES, the condenser $8%3, the upper winding
of R4GD, RAL52, RCEB4 and the resistor 462 to
battery. The condenser 482 is charged by way
of the above-traced circuit in order to prevens
reoperation of the ring-up relay R462 from
switching surges on the line conductors C{240
and Ci24! of the trunk line C1242 incident to
the release of the established connection be-
tween the chief operator’s pcsition 13! and the
substation C in a manner more fully explained
subsequently. When the original operating and
holding circuits of the ring-up relay RE83 are
interrupted, this relay restores to interrupt at
RA48! g further point in its hoiding circuit and
to interrupt at RALE!’ the circuit for illuminat-
ing the lamp LAE2, thereby to cause the lamp
1562 tc be extinguished.

Should the chief operator desire to hold the
connection to the substation C and free the pri-
mary telephone instrument at the chief cper-
ator’s position {41 for other use, she may oper-
ate the switch 498 {o its left-hand or hold rosi-
tion. When the switch 488 iz operated from its
talk position the trunk line CI1239 is disconnected
thereat from the trunk line Ci242 in an obvious
manner, causing the control relay R442 and the
switching relay RA3&0 o restorz. When the
switching relay R368 restores the receiver 331 is
disconnected from across the secondary winding
289 of the transformer %05 and is connected
across the scecondary winding 37{ of the trans-
former 370 as previously explained. Upan re-
storing, the control relay R242 completes at
RALA3 the previously mentioned bridge connec-
tioen acress thie line conducters C1240 and Ci24l
cf the trunk line Ci2£2, thereby to retain the
local switch train 197 in operated position. This
kridge connection extends from the line condue-
tor Ci249 by way of RA4E! and RA4S43 to the line
conductor CE241,  Also, upon restoring, the con-
trol relay RE4Z interrupts at RA%244 the circuit
for energizing the conirol relay R84§, which re-
lay, being of the slow-to-release type, does not
immediately restore. Moreover, the control re-
lay RA&58 is of the slow-to-release type and dees
not restore until a time interval after tie control
relay RE46 vestores. Consequently, there is
sufficient time for the switch 430 to be onarated
from its talk position to its hold vosition befcrn
the control! relay RA4ED restores to interrupt at
RAZLBI the hridge connection across the line
coenductors Ci248 and C124¢ of the trunk line
Ci242. When the switch 220 is coperated to its
hold position, ground potential is applied to the
conductor Ci385, causing the control relay R442
tc be reenergized. This circuit extends from
ground at the switch spring 488 by way of the
switch spring 488, C!225 and the winding of
RG42 to battery. When energized over the
above-traced circuit the control relay RA442 re-
operates to interrupt at RA4L4Z the bridge con-
nection zcross the line Ci2420 and

conductor
Ci241 of the itrunk line Ci242, and to complete
at RAL44 the circuit for energizing the contrcl
relay RA4E. Also, when the switch 409 is oper-
ated to ifs hold position an alternative bridze
cennection is completed in the switch 420 across
the line conductors C{24% and C!24¢ of the trunk
line CI242. This last-mentioned hridge connec-
tion extends from the line conductor C{243 by
way of Ci344, the switch springs 484 and 403
and C!34E to the line conductor Ci1261. Further,
ground potential is applied to the control con-
ductor C1832 when the switch 408 is operated to
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its hold position, thereby to operate an auxiliary
signal device to indicate to the chief operator
that the switch 480 occupies its hold position,
the path for applying ground potential to the
control conductor C1332 extending from ground
at the switch spring 466 by way of the switch
spring 405, C1346 and the switch springs 401 and
402 to the control conductor C{332.

Should the chief operator desire to recomplete
the connection between the primary telephone
instrument at the chief operator’s position {01
and the substation C, the switch 400 is operated
from its hold position to its talk position. - When
the switch 489 is operated fromits hold position,
the path for applying ground potential to the
control conductor -C1332 and the " circuit - for
energizing the control relay RA442 are interrupted,
due to the disengagement between the switch
springs 408 and 405, thereby to cause the oper-
ation of the auxiliary signal device to be arrested
and the control relay R442 to restore. Upon
restoring, the control relay R442 recompletes the
first-mentioned bridge connection acress the line
conductors C1240 and C1241 of the trunk line
C1242, which connection is maintained due to
the slow-to-release characteristics of the control
relays RA446 and R450 until the trunk line Ci242
is reconnected to the trunk line C1239, thereby
to recomplete the circuit for energizing the con-
trol relay R442 in series with the control relay
R320. The subsequent operation of the control
relays R320 and R442 is the same as that pre-
viously described, thereby to cause 2 two-way
communication connection to be established be-

% tween the primary telephone instrument at the

chief operator’s position 194 and the substa-
tion C. :

Tn order to release the established connection
between the primary telephone instrument at the
chief operator’s position 181 and the substation C
the switch 480 is operated to its normal position,
causing the trunk line C1238 to be disconnected
from the trunk line C1242, and the switching re-
lay R360 and the control relay RA442 to restore.
Upon restoring, the control relay R442 recom-
pletes the first-mentioned bridge connection
across the line conductors Ci240 and Cfi241 of
the trunk line C1242, and interrupts the circuit
for energizing the control relay RA46 as previous-
1y explained. Shortly thereafter, the control re-
lay R&46 restores and interrupts at RAA4T the
circuit for energizing the control relay RA50.
Shortly thereafter, the control relay R450 re-
stores to interrupt at RA45! the first-mentioned
bridge conmection across the line conductors
C1248 and Ci241. Upon restoring, the control
relay R450 also interrupts at RAA52, RCA54 and
RAA56, RC45T, the circuit for charging the con-
denser 463, and connects at RAA52, RCE53 and
RA456, RCA58, the upper winding of the ring-up
relay R468 across the line conductors C1240 and
C124!. When the first-mentioned - bridge con-
nection across the line conductors C1240 and
cl241 is interrupted the local switch train 107
begins to be released, causing switching surges
to be impressed upon the line conductors CI240
and Ci24t of the trunk line Ci242. However,
these switching surges do not cause the false
operation of the ring-up relay R460 due to the
charge upon the condenser 4632. At this time the
apparatus involved in the established connection
petween the primary telephone instrument at the
chief operator’s position 181 and the substation
C is completely released for further use.

- The chief operator’s position {01 has access

15

to the local switch train 187 and, in order to es-
tablish a connection between the chief operator’s
position and a substation to which the local
switch train 107 has access, it is only necessary
for the chief operator to operate the switch 400
to its talk position and then dial at the dialing
mechanism 325 a proper series of digits into the

. Jocal switch train 107, thereby to cause the local

switch train 187 to select the subscriber line to
which the desired substation is connected. For
example, in extending & connection from the
chief operator’s position to the substation C, the
switch 468 is operated to its talk position, the
trunk line C1239 being connected to the trunk
line C1242 by way of the switch 409 as previously
explained. Also, the control conductor C1234 of
the trunk line C1239 is connected by way of the
switch 400 to the conductor C1235, thereby to
cause the control relays R328 and RA442 to be
operated. Upon operating, the control relay
R328 causes the primary telephone instrument
at the chief operator’s position to be connected
to.the trunk line C1239, and by way of the switch
400 to the trunk line C1242 extending to the local
switch train 107 as previously explained. Upon
operating, the control relay RA442 causes the
operation of the control relays RA446 and R450 as
previously explained. Upon operating, the con-
trol relay R45D prepares the primary bridge con-
nection across the line conductors Cfi248 and
Cl241, and completes the circuit for charging
the condenser 463 in series with the upper wind-
ing of the ring-up relay R466 in a manner simi-
lar to that previously explained. At this time,
the primary telephone instrument at the chief
operator’s position is connected by way of the
trunk line C1242 to the local switch train 187
whereupon the local switch train 187 is operated,
thereby to condition the same to be responsive
to series of digits dialed at the dialing mecha-
nism 325. When the dialing mechanism 325 is
operated to its off-normal position in order to

‘transmit a series of impulses by way of the trunk

line C1242 to the local switch train {87, the im-
pulse springs 328 and 329 thereof are moved into
disengagement and the contact springs 326 and
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327 thereof are moved into engagement. The dis- .

engagement of the contact springs 228 and 329
interrupts the loop circuit between the second-
ary windings 308 and 309 of the transformer 305
and the impulse-responsive apparatus in. the
local switech train 107, thereby to transmnit a
first pulse to the impulse-responsive apparatus
in the local switch train (87. When the contact

springs 326 and 327 are moved into engagement ¢

an cbvious circuit for energizing the control re-
lay R315 is completed, this circuit extending
from the grounded conductor C1329 hy way of
the contact springs 327 and 328, and the winding
of R315 to battery. When energized over the
above-traced circuit, the control relay R215 oper-
ates to complete at RA316 an obvious path for
short-circuiting the secondary winding 309 of the
transformer 305, thereby to minimize the imped-
ance of the loop circuit extending to the impulse-
responsive -apparatus in the local switeh train
{87 so that distinct impulses are transmitted
thereto. Upon operating, the control relay R315
also completes at RA316’ an obvious circuit for
energizing the control relay R320, this circuit ex-
tending from ground at the lower terminal of
the winding of R326 by way of the winding of
R320, RA218’ and the resistor 318" to battery at
the upper terminal of the winding of R2I15.
When energized over the above-traced circuit
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the control relay R320 operates to interrupt at
RA321’ a point in the circuit for connecting the
receiver 33f across the secondary winding 389 of
the transformer 308, thereby tc prevent clicks in
the receiver 231 corresponding %o the impulses
being transmitted from the dialing mechanism
325 by way of the trunk line CI242 to the im-
bulse-responsive apparatus in the local switch
train 187. The dialing mechanism 325 operates
to move the impulse springs 328 and 329 into al-
ternate engagement and disengagement, thereby
to transmit a first series of impulses from the
dialing mechanism by way of the trunk line
C1242 to the impulse-responsive apparatus in the
local switch train {87. At the end of the first
series of impulses the contact springs 225 and 321
are moved into disengagement, therzhy to inter-
rupt the circuit for energizing the control relay
R215, causing the latter relay to restore. Upon
restoring, the control relay R315 interrupts at
RA316 the path for short-circuiting the second-
ary winding 205 of the transformer 385, and in-
terrupts at RA246’ the circuit for energizing the
control relay R320. The control relay R320, be-
ing of the slow-to-release type, does not imme-
diately restore and is again energized bhefore it
restores upon the reoperation of the control re-
lay R3135, in the event the dialing mechanism 325
is again operated to transmit a second series of
impulses by way of the trunk line Ci%42 to the
impulse-responsive apparatus in the local switch
train {07. The dialing mechanism 225 is oper-
ated to transmit a plurality of series of impulses
by way of the trunk line C{242 to the local switch
train {97 in order to cause the local switch train
187 to select the subscriber line 712 connected
to the substation C. At the conclusion of the last
series of impulses transmitted from the dialing
mechanism 225, the impulse springs 328 and 329
are moved into engagement, thereby to establish
a connection hetween the primary telephone in-
strument at the chief operator’s position and the
Iocal switch train {8%, and the contact springs
328 and 327 are moved into disengagement,
thereby to interrupt the circuit for energizing
the control relay R315, causing this relay to re-
store. Upon restering, the control relay R2315 in-
terrupts at RA3!§ the path for short-circuiting
the secondary winding 388 of the transformer
305, and interrupts at RA38’ the circuit for en-
ergizing the control relay R328. Shortly there-
after, the control relay R328 restores to complete
the circuit for connecting the receiver 331 across
the secondary winding 368 of the transformer
305. After the called party at the substation C
answers the call thereat, the primary telephone
instrument at the chief operator’s position is con-
nected for two-way communication to the sub-
station C.

Should the chief operator wish to hold the
connection extending by way of the local switch
train (07 to the substation C and free the primary
telephone instrument at the chief operator’s posi-
tion 161 for other use, the switch 462 is operated
to its hold position, as previously explained. The
operation of the switching relay Ri58 and the
operations of the control relays RA442, R44§ and
R480, when the switch 480 is operated from its
talk position to its hold position, are the same as
previously described. As previously noted, the
control relays RA42, R4456 and R450 operate to
prevent the release of the local switch train 187
when the switch 400 is operated from its talk
position, and the alternative bridge in the switch
400 is completed across the line conductors Ci240
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and CIl241 of the trunk line C1242 when the
switch 400 is operated to its hold position as
previously noted. The chief operator may re-
establish the connection between the primary
telephone instrument at the chief operator’s posi-
tion and the substation C by operating the switch
480 from its hold position to its talk position.
The release of the apparatus involved in the es-
tablished connection between the primary tele-
phone instrument at the chief operator’s position
and the substation C is under the control of the
chief operator and may be effected by operating
the switch 460 to its normal position, thereby to
cause the apparatus to be released in the manner
previously described.

The chief operator’s position 101 has access to
the toll switch train 108 and, in order to es-
tablish a connection between the chief operator’s
position and a distant exchange, to which the
toll switch train 088 has access, it is only neces-
sary for the chief operator to operate the switch
421 to its talk position and then dial at the dial-
ing mechanism 325 a broper series of digits into
the toll switch train I 08, therecby to cause the
toll switch train {88 to select an idle trunk line
extending to the desired distant exchange. For
example, in extending a connection from the
chief operator’s position to the distant exchange
{05, the switch 427 is first operated to its right-
hand or talk position. When the switch 427 is
operated to its talk position, the trunk line C1239
is connected to the trunk line C1247 by way of
the switch 427, the line conductors C1235 and
Ci238 of the trunk line C1239 being respectively
connected to the line conductors C1245 and C 1244
of the trunk line CI247. More particularly, the
line conductor C1235 is connected by way of the
switch springs 240 and 439 to the line conductor
C1245, and the line conductor C1236 is connected
by way of the switch springs 437 and 438 to the
line conductor C1264. Also the control econductor
C1234 of the trunk line C1239 is connected by way
of the switch springs 435 and 436 to the conductor
C1336, therehy to complete an obvious circuit for

energizing in series the control relays R320 and .

R474, this circuit extending from ground at the
lower terminal of the winding of R320 by way
of the winding R320, RC369, RA367, CI1224, the
switch springs 435 and 436, C133¢ and the wind-

ing of R474 to battery. When energized over the !

above-traced circuit the control relays R320 and
R474 operate, the control relay R320 operating
to cause operation of the switching relay R360,
which latter relay operates as previously ex-
plained. Upon operating, the control relay R414
completes at RA4T5 an obvious circuit for en-
ergizing the control relay RA47S. When ener-
gized, the control relay R476 operates to com-
plete at RA4TT a connection between the control
conductor C1243 of the trunk line C1247 and the
control conductor C1287 of the trunk line C1239,
thereby to prepare a circuit, traced hereinafter,
for energizing the control relay R358. The con-
trol relay R4T6 also completes at RAA418 a path
for applying ground potential to the control con-
ductor C1246 of the trunk line CI1ZAT, thereby to
mark the trunk line C1247 in the toll switch frain
168 as a calling line. The toll switch train {08
then operates to find the calling trunk line C1241,
at which time the impulsing apparatus in the
toll switch train 108 is conditioned to be respon-
sive to a series of digits dialed at the dialing
mechanism 325. The dialing mechanism 325 is
then operated to transmit by way of the trunk
line CI247 a first series of impulses to the toll
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switeh train 108 in a manner similar to that pre-
viously explained. When the dialing mechanism
325 is operated the control relays R315 and R320
operate, as previously described. In response to
the first series of impulses transmitted to the
impuse-responsive apparatus in the toll switch
train 108, a selector switch therein operates to
select a group of trunk lines extending to a con-
nector switch having access to the toll line CT14
extending to the distant exchange 105. At the
conclusion of the first series of impulses this
selector switch in the toll switch train 108 oper-
ates automatically to find an idle trunk line ex-
tending to the connector switch noted. During
the time the selector switch is operating to find
an idle trunk line extending fto the connector
switch noted, a series of impulses are transmitted
by way of the control conductor C1243 of the
trunk line CI1247 to energize the control relay
R358, thereby to. cause intermittent operation
thereof. This circuit for intermittently energiz-
ing the control relay R258 extends from pulsat-
ing battery in the toll switch train 108 by way
of the control conductor C1243, RA4TT, the switch
springs 432 and 434, the control conductor C1237,
the switch springs 353 and 352 of the switch 351,
C 1347 and the winding of R358 to ground. When
intermittently energized over the above-traced
circuit, the control relay R350 intermittently
operates to intermittently complete at RA359 an

~obvious circuit for illuminating the lamp L304,
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thereby to cause the lamp L1394 to flash. This
flashing of the lamp 1384 indicates to the chief
aperator that the toll switch train 08 is operat-
ing in response to the last digit dialed and that
no further digit should be dialed at this time.
When the selector switch in the toll switch train
102 finds an idle trunk line extending to the con-
nector switch noted, the circuit for transmitting
impulses by way of the control conductor C1243
to energize intermittently the control relay R358
is interrupted in the toll switch train (83. When
the circuit for intermittently energizing the con-
trol relay R235# is interrupted, operation of the
control relay R358 is arrested. Plashing of the
lJamp 1284 is then arrested, thereby to indicate
to the chief operator that the next digit-may be
dialed at the dialing mechanism 325. The chief
overator then dials one or more successive digits,
thereby to transmit one or more series of im-
pulses to the toll switch train [08 in order to
calise the connector switch mentioned to select
an idle toll line extending to the distant exchange
InF. Assuming that the toll line CT7{4 is the
toll line selected by the connector switch men-
tioned. the connection between the toll switch
train !8R and the distant exchange 185 extends
from the toll switch train 188 by way of the
trunk line CT!7. the toll line circuit individual to
the toll line CT{4 in the group of toll line cir-
cuite 110 and the toll line C714 to the distant
exchange 105, At this time the call from the

“ +oll operator’s position is extended by way of the

707

trunk line €1239, the switch 427, the trunk line
C1287. the toll switch train 108, the trunk line
CTi7. the toll line circuit individual to the toll
line CT7{4 and the toll Iine CT{4 to the distant
exchange $85. In order to advice the toll oper-
tor at the distant exchange 185 that s toll call is
incoming thereto, the chief operator causes ring-
ing current to be projected over the toll line CT¢4
to the toll operator’s position at the distant ex-
change 185. This is accomplished by operating
the switch 888 to its right-hand or ring position.

~When the switch 388 is operated to its ring posi-

17
tion, ground at the switch spring 394 is con-
nected . by way of the switch spring 395, C{319
and the switeh spring 388 to the line conductor
C1235 of the trunk line C[239, and battery is
connected by way of the resistor 376 and the con-
tact springs 398’ and 398 to the line conductor
C1236 of the trunk line C#239. This causes a
ringing current to be projected by way of the toil
switch train 108 and the toll line C7i4 to the
toll operator’s position in the distant exchange
{85. The toll operator in the distant exchange
105 then answers the toll call, thereby to com-
plete a connection between the primary tele-
phone instrument at the chief operator’s position
and the telephone instrument of the toll opera-
tor in the distant exchange 105 for two-way
communication therebetween. The switch 380
is then returned to its normal position to in-
terrupt the projection of ringing current to the
toll operator’s position in the distant exchange
105,

Should the- chief operator desire to hold the
connection extending by way of the toll switch
train 128 and the toll line CT14 to the distant ex-
change (65 and free the primary telephone in-
strument at the chief operator’s position for other
use, the switch 427 is operated to its left-hand
or hold position. When the switch 427 is oper-
ated from its talk position, the trunk line C1239
is disconnected from the trunk line C{247 and
th ¢ircuit for energizing in series the switch-
ing relay R368 and the control relay R4714 is
interrupted. The switching relay R360 then
restores, as previously explained, and the con-
trol relay R474, being of the slow-to-release
type, does not immediately restore to interrupt
at RA475 the circuit for energizing the control
relay R476. Due to the fact that both of the
control relays R474 and RAT§ are of the slow-
to-release type, there is ample time for the
switch 427 to be operated from its talk position
to its hold position before the control relay R4T6

restores to interrupt at RA478 the path for

applying ground potential to the control con-
ductor C1246 of the trunk line C1247. Thus,
the control relay R476 remains in its oper-
ated position to retain ground potential at RA47T8
upon the control conductor C(246, thereby to
retain the toll switch train (08 in its operated
position.  When the switch 427 is operated to its
hold position an obvious circuit for energizing
the control relay R474 is completed, this circuit
extending from ground at the switch spring 430
by way of the switch spring 434, Ci1336 and the
winding of R474 to battery, thereby to retain
the control relay R474 in its operated position
while the switch 427 occupies its hold position.
Also, when the switch 427 is operated to its hold
position, the switch springs 428 and 429 are
moved into engagement, thereby to apply ground
at the switch spring 438 by way of the switch
springs 428 and 429 to the control! conductor
C1334. The application of ground potential to
the control conductor C§324 causes an auxiliary
signal device to be operated, thereby to indicate
to the chief operator that the switeh 427 occu-
pies its hold position. Furthermore, when the
switch 427 is operated from its talk position the
switch springs 432 and 433 are moved into en-
gagement, thereby to complete a path for apply-
ing battery potential to the control! conductor
C1243 of the trunk line CI1247. The application
of battery potential to the control conductor
C1243 completes a circuit for energizing a signal
device at the toll board 109, thereby to indicate
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at the toll board that the chief operator is hold-
ing a toll connection. This circuit extends from
battery by way of the resistor 479, the switch
springs 433 and 432, RA471, the control con-
ductor CI1243 of the trunk line CIi247, the toll
switch train 108, and the signal device at the
toll board (08 to ground.

Should the chief operator desire to reconnect
the primary telephone instrument at fthe chief
operator’s position to the telephone instrument
at the toll operator’s position in the distant ex-
change {085, the switch 427 is operated from its
hold position to its talk position. When the
switch 427 is operated from its hold position the
path for applying ground potential to the control
conductor Ci334 is interrupted, due to the disen-
gagement of the switch- springs 428 and 429,
thereby to arrest operation of the auxiliary sig-
nal device. Operation of the switch 427 from its
hold positicn also interrupts the circuit for ener-
gizing the control relay RA4T4. However, this
relay does not immediately restore, due to its
slow-to-release characteristic, as previously
pointed out. When the switch 427 is operated
to its talk position, the circuit for energizing in
series the control relays R320 and R474 is re-
completed, thereby to cause reoperation of the
control relay R320 as previously explained and
to retain the ccntrol relay R474 in its operated
position. Also, the operation of the switch 421
to its talk position causes the switch springs
432 and 433 to be moved into disengagement,
thereby to interrupt the circuit for operating the
signal device at the toll board 188 in order to
indicate at the toll board that the chief operator
is no longer holding a toll connection.

In order to release the established connection
between the primary telephone instrument at
the chief operator’s position and the toll oper-
ator’s position in the distant exchange 109, the
switch 427 is returned to its normal position,
thereby to disconnect the trunk line C1239 from
the trunk line C1247, and to interrupt the circuit
for energizing in series the switching relay R3608
and the control relay R4T4. The switching relay
R360 then restores to release the apparatus at
the chief operator’s position as previously ex-
plained, and the control relay RA&T4 restores
shortly thereafter to interrupt at RAAZT5 the
circuit for energizing the contfrol relay RA476.
Shortly thereafter, the control relay R476 re-
stores to interrupt at RA&17 the circuit for ener-
gizing the signal device at the toll board 180 and
to remove the application of ground potential is
RA4T8 to the control conductor Ci1246 of the
trunk line C1247. When ground potential is
removed from the control conductor C{246, the
toll switch train 108 is released and the line cir-
cuit individual to the toll line CT{4 is released.
At this time the apparatus involved in the estab-
lished connection hetween the chief operator’s
position and the toll operator in the distant ex-
change {85 is completely released for further
use.

The toll switch train (98 has access to the chief
operator’s position {81 and, in order to establish
a connection between a toll line incoming to the
toll koard {09 and the chief operator’s position,
it is only necessary for the toll operator at the
toll operator’s position at the toll board 100 an-
swering the toll call on the incoming toll line
first to dial a proper series of digits into the toll
switch train {88 in order fo cause the toll switch
train to seize the trunk line CI1252 extending to
the chief operator’s position, and after the call
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is answered hy the chief operator at the chief
operator’s position, to connect the incoming toll
line through to the toll switch train {08. For
example, in extending a connection from the toll
line C715 incoming to the toll board 100 and ex-
tending to the distant exchange {06 to the chief
operator’s position and routed by way of the
first toll operator’s position 762 at the toll board
100, the toll operator at the first toll operator’s
position 792, after answering the toll call on the
toll line CT15, dials a proper series of digits by
way of the trunk line C722 into the toll switch
train 1068, thereby to cause the toll switch train
to seize the trunk line C!252 extending to the
chief operator’s position. When the trunk line
C 1252 is seized by the toll switch train {98, ground
potential in the toll switch train is applied to the
control conductor C{25¢ of the trunk line C{252,
thereby to complete an obvious circuit for ener-
gizing the control relay R472. This circunit ex-
tends from the grounded control conductor C1254
by way cof the winding of R472 to battery. When
energized over the above-traced circuit, the con-
trol relay R472 operates to ground at RA47T4 the
control conductor Ci248 in order to operate a
signal device at the toll board 180. 'This path
for grounding the control conductor C{248 ex-
tends from the grounded conductor C12471 by way
of the switch springs 412 and 418 and RA474 to
the control conducter C1248. Also, the control
relay R2T2 completes at RA4T3 a circuit for illu-
minating the Jamp L4867, this circuit extending
from ground at RA%73 by way of RA469 and
RCAT! to one terminal of the lamp, and from the
other terminal of the lamp to battery. The illu-
mination of the lamp LA67T indicates to the chief
operator that a toll operator at one of the toll
operator’s positions at the toll board 100 is ex-
tending a toll call to the chief operator’s position
10f. In order to answer the call, the chief op-
erator operates the switch 412 to its right-hand
or talk position. When the switch is cperated to
its talk position, the line conductors Ci235 and
CI123§ of the trunk line C1239 are connected to
the line conductors CI250 and C(248, respec-
tively, of the trunk line C{252, the line conductor
C1235 being connected by way of the switch
springs 425 and 425 to the line conductor C1250,
and the line conductor CI228 heing connected by
way of the switch springs 423 and 424 to the line
conductor C{248. Also, the control conductor
C1234 is connected by way of the switch springs
421 and 422 to the conductor C1237, thereby
completing an obvious circuit for energizing the
control relays R328 and R464. This circuit ex-
tends from ground at the lower terminal of the
winding of R328 by way of the winding of R320,
RC369, RA35T, Ci234. the switch springs 421 and
422, Ci337 and the winding of R464 to battery.
When energized over the above-traced circuit, the
control relays R328% and R#454 operate, the con-
trol relay R320 operating to cause operation of
the switching relay R360, which latter relay oper-
ates as previously explained. Upon operating,
the control relay R464 completes at RA465 an
obvious path for applying multiple ground po-
tential at RAA65 to the control conductor C1251
of the trunk line C{252, and completes at RA466
a circuit for energizing the control relay RA458.
The latter circuit extends from ground at RA466
by way of the winding of R468 to battery. When
energized over the above-traced circuit the con-
trol relay R488 coperates to interrupt at RA469
and RCATI a point in the circuit for illuminating
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RCAT0 a holding circuit for itself extending from
ground at RA473 by way of RA4§9, RC410 and
the winding of R458 to battery. Also, when the
switch 413 is operated to its talk position, the
switch springs 4{8 and 419 are moved info dis-
engagement, thereby to interrupt the path for
applying ground potential to the control conduc-
tor C1248 of the trunk line C1252. When ground
potential is removed from the control conductor
C1248, the operation of the signal device at the
toll board is interrupted, thereby to indicate to
the operator at the first toll operator’s position
that the chief operator has answered the call.
Also, when the switch 413 is operated to its talk
position, the switch springs 418 and 420 are moved
into engagement, thereby to connect the control
conductor C1248 of the trunk line C1252 to the
control conductor C1238 of the trunk line C1238.
The connection of the control conductor C1248
to the control conductor Ci238 prepares an al-
ternative path for applying sround potential at
the switch 358! to the control conductor C1248,
thereby to operate the signal device at the toll
board. This path may be completed by operat-
ing the switch 351 to its left-hand position, there-
by to move the grounded switch spring 354’ into
engagement with the switch spring 354 connected
to the control conductor C1238. Preferably, the
switch 351 is operated intermittently between its
normal and left-hand position, thereby to inter-
mittently complete the path for applying ground
potential to the control conductor CI1248. This
operation of the switch 351 causes the signal de-

vice at the toll board to operate intermitiently,

thereby to indicate to the operator at the first
toll operator’s position 782 that the chief oper-
ator wishes to communicate with her, whereupon
the operator at the first toll operator’s position
connects the telephone instrument at her posi-
tion to the trunk line C720 connected by way of
the toll switch train {28 to the trunk line C1252.
At this time the primary telephone instrument
al the chief operator’s position is connected by
way of the trunk line C§239, the switch 4{3, the
trunk line C1252, the toll switch train 108 and
the trunk line C7208 to the telephone instrument
at the first toll operator’s position 782. The op-

“erator-at the first toll operator’s position 702

may then connect the trunk line C728 to the toll
line CT15, thereby to complete a connection be-
tween the chief operator’s position 18! and the
toll operator’s position- in the distant exchange
195 for two-way communication between the pri-

mary telephone instrument at the chief oper-
ator’s position and the telephone instrument at

the toll operator’s position in the distant ex-
change 1086.

Should the chief operator desire to hold the
connection extending by way of the toll switch
train 108 and the toll line C1i5 to the distant
exchange (86 and free the primary telephone
instrument at the chief operator’s position for
other use, the switch £13 is operated to its left-
hand or hold position. When the switch 413
is operated from its talk position, the trunk line
(12390 is disconnected from the trunk line C1252,
and the circuit for energizing in series the
switching relay R360 and the control relay R464
is interrupted. The switching relay R3%8 then
restores as previously explained, and the control
relay R464 restores to interrupt at RA48D the
path for applying multiple ground potential to
the control conductor C125{ and to interrupt at
RA466 the original ecircuit for operating the con-
trol relay R468. The toll switch train 188 is not

19

released, however, as the release thereof is un-
der the control of the toll operator in the distant
exchange 106. Thus, ground potential remains
upon the control conductor Ci251 of the trunk
line Ci252. Thus, the control relay R412 re-
mains in its operated position to maintain the
holding circuit of the control relay R4&68 com-
pleted. Accordingly, the control relay R468 re-
mains in its operated -position to prevent the
completion of the circuit for illuminating the
lamp L4671. Also, when the switch 4{8 is oper-
ated from its talk position, the switch springs
418 and 419 are again moved into engagement,
thereby to complete the path for applying
ground potential to the control conductor C{248.
The spplication of ground potential to the con-
trol conductor C{248 at this time indicates to
the toll operator at the first toll operator’s posi-
tion 702 that the chief operator has operated the
switch §i3 from its talk position. When the
switch 4(3 is operated to its hold position, an
obvious circuit for engaging the control relay
RA454 is completed, this circuit extending from the
ground conductor C1847 by way of the switch
springs 416 and £17, C1337 and the winding of
R464 to battery. The control relay R&84 then
reoperates to again apply multivle ground po-
tential at RA485 to the control conductor CI251
and to recomplete at RA46E the original circuit
for operating the control relay RA68. Also, when
the switch 443 is operated to its hold positicn, the
switch springs 414 and 415 are moved into en-
gagement, thereby to apply ground potential
from the grounded conductor Ci347 by way of
the switch springs 414 and 415 to the control con~
ductor C{3233. The application of ground po-
tential t¢ the control conductor C1333 causes an
auxiliary signal device to be operated, thereby
to indicate to the chief operator that the switch
412 occupies its hold position.

Shoeuld the chief operator desire to reconnect
the primary telephone instrument at the chief
operator’s position to the telephone instrument
at the toll operator’s position in the distant ex-
change {88, the switch 413 is operated from its
hold position to its talk position. When the
switch 413 is operated from its hold position,
the path for applying ground potential to the
control conductor Ci333 is interrupted, due to
the disengagement of the switch springs 214 and
415, thereby to arrest operation of the auxiliary
signal device. Operation of the switch 413 from
its hold position also interrupts the circuif for
energizing the control relay R464, causing this
relay to restore, as previcusly explained. When
the switch 413 is coperated to its talk position,
the circuit for energizing in series the control
relays R328 and R484 is recompleted, thereby to
cause reoperation of these control relays as pre-
viously explained. Also, the operation of the
switch 413 to its talk position causes the switch
springs 418 and &1§ to be moved into disengage-
ment, thereby to interrupt the circuit for operat-
ing the signal device 2t the toll board.

In order to release the established connection
between the primary telephone instrument at the
chief operator’s position and the telephone in-
strument at the toll operator’s position in the
distant exchange {08, and. to release the appa-
ratus involved in establishing this connection, it
is necessary for the chief operator to operate
the switch 4423 to its normal position and the toll
operator in the distant exchange 10§ to inter-
rupt the loop extending from the telephone in-
strument at the toll operator’s position in the
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distant exchange {86 to the toll switch train 108.
When the switch 212 is operated to its normal
position, the trunk line €239 is disconnected
from the trunk line Ci282 and the circuit for
energizing the control relay R463 is interrupted,
causing this relay to resicre. However, the con-
trel relays R482 and RI72 remain in their oper-
ated positions until the toll switch train (88 is
released by the toll operator at the tcll oper-
ator’s pesition in the distant exchange {85,
Wien the tcll cperator at the toll operator’s
position in the distant sxchange (86 interrupts
the loop extending to the toll switch train {98,
the tell switch train is released, thereby to re-
meve ground potential from the control conduc-
tor Ci28! of the trunk linez Ci252. When the
ground potential is removed from the contrel
conductor CHE54, the circuit for energizing the
control reiay R3%2 and the holding circuit of the
conirol relay R48§ are interrupted, thereby to
cause these control relays to restore. At this
time, the apparatus invelved in the established
connection between the chief operator’s position
and the toli operator’s position in the distant ex-
change 136 is completely released for further use.

Signal apparatus common to the toll operator’s
positions at the toll board {88 is provided at the
chief operator’s position in order to indicate to
tlie chief operator a delayed time interval in an-
swering an incoming toll call. The illustrated
signal apparatus 4#88 is asscciated with the in-
ward group of toll lines at the tcll board 182
and includes a control conductor C{253 con-
nected to the position distributor 784. The po-
sition distributor 784 is so constructed and ar-
ranged that ground potential is applied to the
control conductor Ci253 when the position dis-
tributor 764 may not operaie to assign an in-
coming toll call to one of the toll operator’s po-
sitions, due to the fact that all of the tell oper-
ator’s positions are busy and none of the link-
listening keys thereat are operated to cause the
position distributor 784 to operate to select the
corresponding toll operator’s position. When
ground potential is applied to the conirol con-
ductor CI283, a circuit is completed for energiz-
ing the control relay R481, this circuit extending
from the grounded control conductor Ci253 by
way of the lamp L4988 and the upper winding of
R481! to battery. The resistance of this circuit
is too high to cause the lamp L4828 to he illu-
minated, although the control relay R48! is op-
erated. Upon operating, the control relay R481
completes at RA48!’ circuits for energizing the

. control relays R484 and R49%8, the circuit for en-

ergizing the confrol relay R386 extending from
ground at RA48{’ by way of RAA93 and the wind-~
ing of R484 to battery, and the circuit for en-
ergizing the control relay RAS% extending from
ground at RAZ8(’ by way of RA452 and the wind-
ing of R4SE to battery. When energized over the
above-traced circuit, the conirol relay R484 op-
erates to move its weighted armature RA485 into
engagement with the contact RC481, thereby to

~complete a circuit for energizing the control re-

lay R488, this circuit extending from ground at
RA%81’ by way of RA485, RCA3T, RC49(, RAASE
and the winding of R488 to battery. Simulta-
neously, the control relay R498 operates to com-
plete at RA487 a holding circuit for itself ex-
tending from ground at RALBI’ by way of RASSE,
RCA457, RA49T and the winding of RA86 to bat-
tery, and interrupts at RA488’ a point in a cir-
cuit traced hereinafter for energizing the control
relay R482. Shortly after the control relay R488
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is energized over the above-traced circuit, i¢ vy -
erates as it is of the slow-to-cperate type. Upon
operating, the control relay R488 completes at
RA489 and RA49) a holding circuit for itself ex-
tending from ground at RA481’ by way of RALES,
RA#Z80 and the winding of R482 to batiery, in-
terrupts at RA490 and RC481 its original oper-
ating circuit, and prepares at RA494 a voint in
the circuit for energizing the control relay R482.
Also upon operating, the confirol relay R488 in-
terrupts at RA492 the original circuit for oper-
ating the control relay R495, and interrupts at
RA458 the circuit for operating the control re-
lay R484. When the operating circuit of the
conirol relay R484 is interrupted, this relay
restores to cause its weighted armature RAA85
to vibrate into alternate engagements with the
contacts RC486 and RCA87T for a predetermined
interval of time. As the weighited armature
RAA485 alternately engages the contacts RC48%
and RCA27, the holding circuit for the control
relay RA4$% is alternately completed and the lat-
ter relay, being of the slow-to-release type, does
not restore so long as the weighted armature
RA#A35 alternately engages the contacts RC48%
and RCE87. After a predetermined time inter-
val, however, the weighted armature RA485 as-
sumes an intermediate position between the con-
tacts RC486 and RC481, thereby completely in-
terrupting the holding circuit of the control re-
lay R£96. Shortly thereafter, the control relay
RE555 restores to interrupt at RA497 a further
point in its holding circuit and to complete at
RA%88" the circuit for energizing the control re-
lay R482. The circuit for energizing the control
relay R482 extends from pulsating ground poten-
tial upon the control conductor C482 by way of
RA43Y’, RA494 and the winding of R482 to bat-
tery. Preferably, the pulsating ground potential
upon the control conductor C482 is at the rate
of sixty impulses per minute, thereby to cause
the relay R482 to operate and restore sixty times
per minute. Each time the control relay R482
is operated, it completes at RA482 a circuit for
energizing the lower winding of the control re-
lay R48f in multiple with the upper winding
thereof. This circuit extends from the ground-
ed control conductor C1253 by way of the lamp
1.428, RA483 and the lower winding of R48! to
battery. When the lower winding of the relay
R481 is energized in multiple with the upper wind-
ing thereof, the lamp 1498 is illuminated, due to
the relatively low resistance of the lower wind-
ing of the contrel relay R48f. On the other
hand, when the control relay R482 restores, it
interrupts at RA483 the circuit for energizing the
lower winding of RA8I in multiple with the upper
winding thereof, and the lamp 1498 is extin-
guished, due o the high resistance of the upper
winding of R28!, as previously noted. Thus. the
lamp 1488 flashes at a rate of sixty times per
minute, indicating to the chief operator that an
incoming toll call at the toll board £88 has not
been answered in a given time interval. Pref-
erably, this time interval comprises four sec-
onds and is determined by the characteristics of
the vibratory control relay RA84, the slow-to-on-
erate control relay R488 and the slow-to-release
control relay R485. In the event that the op-
erator at the first toll operator’s position 782 an-
swers the incoming toll call after a four-second
delay, ground potential is removed froin the con-
trol conductor CI253, causing the control relay
R48I to be deenergized. When the control re-
lay R481 is deenergized it restores to interrupt
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at RA48I the holding circuit of the eontrol re-
lay R488, which latter relay restores. Upon re-
storing, the control relay R488 interrupts at
RAA494 the circuit for energizing the control re-
lay R482. At this time, the lamp 1.498 is extin-
guished and the apparatus 480 is released for fur-
ther use.

Operation of the apparatus at
the supervisory operator’s position.

The toll switch train 108 has access to each

supervisory operator’s position and, in order to
establish a connection between a toll operator’s
position having access to the toll switch train 108
and a particular supervisory operator’s position,
it is only necessary for the operator at the toll
operator’s position to dial a proper series of digits
into the toll switch train 108 in order to cause
the toll switch train 108 to seize the trunk line
extending to the particular supervisory operator’s
position. For example, in extending a connection
from the first toll operator’s position 762 to the
supervisory operator’s position 102, the operator
at the first toll operator’s position T02 seizes the
toll switch train {08 and dials a proper series of
digits thereinto to cause the toll switeh train 108
to seize the trunk line CI269 extending to the
supervisory operator’s position 102, When the
toll switch train 108 seizes the trunk line C1269,
ground potential in the toll switch train 108 is
applied to the control conductor C1266 of the
trunk line C1269. The application of ground po-
tential to the control conductor CI269 completes
an obvious circuit for energizing the control relay
R640, thereby to cause this relay to operate.
Upon operating, the control relay RS540 prepares
at RA64! a point in a circuit traced hereinafter
for energizing the ring-up relay R650, completes
at RA642 a circuit extending from ground at
RAB42 by way of RAG646, RC648 and the lamp
1.649 to battery for illuminating the lamp 1.649,
and completes at RAB43 an obvious path for ap-
plying ground potential at RAB52 to the-control
conductor C1268 of the trunk line C1269. The
application of ground potential to the control
conductor C}268 causes a signal device at the toll
board to be operated, thereby to indicate to the
operator at the first toll operator’s position 7102
that the call has not been answered by the oper-
ator at the supervisory operator’s. position §02.
The illumination of the lamp 1649 indicates to
the operator at the supervisory operator’s position
192 that a call is being extended thereto.

The operator at the first toll operator’s posi-
tion 702 applies ringing current extending from
battery to the line conductor C1i265 of the trunk
line C1269, thereby to cause the ring-up relay
RE50 to be energized. The circuit for energizing
the ring-up relay R650 extends from battery by
way of the line conductor C1285, RAG641, RA645
and the winding of R650 to ground. When ener-
gized over the above-traced circuit, the ring-up
relay R658 operates to complete at RABSI a cir-
cuit for operating the audible alarm device 680
at the supervisory operator’s position 102, this
circuit extending from the ungrounded terminal
of a grounded alternating current generator, not
shown, by way of the conductor C1349, RAGBSI,
the self-interrupting contacts: 681 of the alarm
device 680, the winding of the alarm device 680,
the switch springs 675 and 676 of the switch 674
and the winding of the control relay R652 to
grounded battery. The alarm device 630 operates
in an obvious manner to indicate to the super-

visory operator at the supervisory operator’s posi-
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tion 102 that a call is being extended thereto. It
is noted that when the control relay R652 is ener-
gized over the above-traced circuit it does not
operate due to the high series resistance of the
winding of the alarm device 680. The supervisory
operator may immediately answer the call ex-
tending thereto or arrest the operation of the
alarm device 680 by operating the switch 6714 to
move the switch springs 6715 and 616 into disen~
gagement, thereby to interrupt the circuit - for
operating the alarm device 680.

In answering the call, the operator at the
supervisory operator’s position 102 inserts the
plugs 658 and 662 into the jacks 685 and 616, re-
spectively. At this time the transmitter 618 of
the telephone instrument at the supervisory op-
erator’s position 102 is connected in series’ with
ihe answer relay RE54 and the primary winding
692 of the transformer 628, this circuit extending
from ground at the lower terminal of the upper
winding of R654 by way of the upper winding of
R654, the primary winding 692 of the transformer
690, the jack tip 667 and the plug tip 689 to: one
terminal of the transmitter 678, and from the
other terminal of the transmitter 678 by way of
the plug tip 668, the jack tip 67! and the lower
winding of R654 to battery. Also, the receiver
6§79 of the telephone instrument at the super-
visory operator’s positicn 102 is connected across
the secondary winding 694 of the. transiormer
690, one terminal of the receiver 679 being con-
nected by way of the plug ring 6606 and the jack
ring 668 to the lower terminal of the secondary
winding 694 and the other terminal of the re-
ceiver 619 being connected by way of the plug
ring 664 and the jack ring 672 to the upper ter-
minal of the secondary winding 694. Af this time
the telephone instrument at the supervisory oper-
ator’s position 102 is connected by way of the
transformer 690 to the trunk line C1269 for two-
way communication thereover. The signal cur-
rents generated in the transmitter 618 traverse a
circuit extending from one terminal of the trans-
mitter by way of the plug tip 689, the jack tip 661,
the primary winding 692 of the transformer 690,
the condenser 651, the jack tip 671 and the plug
tip 663 to the other terminal of the transmitter.
The secondary windings 693 and 694 of the trans-
former 690 are connected across the line con-
ductors C1265 and C1267 of the trunk line C1269,
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this connection extending from the line conductor ‘-

C1265 by way of the secondary windings 693 and
694 and the condenser 653 to the line conductor
C1267. When the transmitter is connected in the

above-traced series circuit, the answer relay R854

55

is operated to complete at RA655 an obvious cir- “+

cuit for energizing the control relay R644 and to
complete at RA656 an obvious circuit for ener-

gizing the control relay RG652. When the control -

relay R644 is energized, it operates to interrupt

at RAG45 the circuit for energizing the ring-up
relay R658, to interrupt at RAG46 and RCE4E the

circuit for illuminating the lamp L8648 and to com-
plete at RA646 and RC647 a holding circuit for
itself. The holding circuit of the:control relay

R644 extends from ground at RAG42 by way of

RAG46, RC641 and the winding of R644 to battery.
When the ring-up relay R650 restores, it inter-
rupts at RA651 the circuit for operating the alarm

device 680, thereby to arrest further operation
thereof. When energized over the above-~traced

circuit, the control relay R652 operates to inter-
rupt at RA652 the path for applying ground po-
tential to the control conductor C1268 of the trunk

line C1269, thereby to interrupt the circuit for
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operating the signal device at the toll hoard {59.
‘When the circuit for energizing the signal device
at the toll board is interrupted, further operation
of the signal device is arrested, thereby to indi-
cate to the operator at the first toll operator’s
position 742 that the operator at the supervisory
operator’s position {82 has answered the call ex-
tending thereto.

In order to release the established connection

etween the first toll operator’s position 792 and
the telephone instrument at the supervisory
operator’s position {82, the supervisory operator
withdraws the plugs 858 and 662, respectively,
from the jacks 686 and 873, and the toll cpera-
tor at the first toll operator’s position 702 re-
leases the toll switch train {88. When the plugs
658 and 662 are withdrawn from the jacks 666
and 670, the circuit for energizing the answer
relay R6%4 is interrupted, causing this relay to
restore. When the answer relay RG654 restores,
it interrupts at RAB55 the original circuit for
operating the conftrol relay R644, and interrupts
at RAG56 the operating circuit of the control
relay R852, causing this relay to restore. Upon
restoring, the control relay R652 prepares at
RAG652 a point in the path for applying ground
potential to the control conductor CI268 of the
trunk line C{269. When the toll switch train {08
is released, ground potential is removed from the
control conductor C1286, thereby to interrupt the
operating circuit of the control relay R§48, caus-
ing this relay to restore. Upon restoring, the con-
trol relay R840 interrupts at RAG4! a point in the
operating circuit of the ring-up relay RE58, in-
terrupts at RA642 the holding circuit of the con-
trol relay R644, causing this relay to restore, and
interrupts at RA643 a point in the path for ap-
plying ground potential to the control conductor
C1268 of the trunk line C{269. Upon restoring,
the control relay R644 prepares at RAB45 a point
in the operating circuit of the ring-up relay R854,
interrupts at RA646 and RCG647 a further point in
its holding circuit, and prepares at RAG646 and
RC648 a point in the circuit for illuminating
the lamp 1.848. At this time the apparatus in-
volved in establishing the connection between the
first toll operator’s position 752 and the telephone
instrument at the supervisory operator’s posi-
tion 102 is released for further use.

The chief operator’s position 18! has access
to the supervisory operator’s position {82, and a
monitoring connection therebetween may be es-
tablished by inserting the monitoring plug 300
into the jack 695 connected to the trunk line
C1339 extending to the supervisory operator’s po-
sition 182, as previously noted. When the moni-
toring plug 308 is inserted in the jack 685, a loop
circuit is completed between the primary wind-
ings 312, 373 and 374 of the transformer 319
and the secondary windings 693 and 694 of the
transformer 689, this circuit extending from the
upper terminal of the primary winding 212 by
way of the secondary windings 272, 372 and 3174,
the condenser 2815, CI3i0, the swiich springs 2835
and 387, C1329, the switch springs 289 and 3997,
C1312, the plug ring 302, the jack ring 697,
Ci267, the condenser 653, the secondary wind-
ings 694 and 693, C1323, the jack tip 586, the plug
tip 301, CI311, the switch springs 382 and 283,
CI311, the switch springs 284 and 285, and C12682
to the upper terminal of the primary winding 372.
At this time the receiver 331 at the primary tele-
phone instrument at the chief operator’s posi-
tion 10f is connected across the secondary wind-
ing 371 of the transformer 370, thereby to com-
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plete a monitoring connection between the re-
ceiver 33( and the telephone insirument at the
supervisory operator’s position 102.

In order for the chief operator at the chief
operator’s position 181 to establish a conneciion
between the chief operator’s position 181 and the
supervisory operator’s position {02, when the
supervisory operator’s position 82 is idle, the
switch 380 is operated o its ring position after
the monitoring plug 300 is inserted into the jack
605. When the monitoring plug 88% is inserted
into the jack 683, ground potential upon the
switch spring 355 is applied by way of the switch
spring 356, C1342, the plug sleeve 303 and the

jack sleeve 608 to the control conductor C1224

of the trunk line Ci838 extending to the supar-
visory operator’s position 182, thereby to com-
plete a circuit for energizing the control relay

10

RE40, the upper terminal of the winding of RG4D

being connected to the control conductor Ciz234
and the lower terminal thereof being connected
to battery. When energized over the abeove-traced
circuit, the control relay RB40 operates to pre-
pare at RAG&I a circuit for energizing the ring-up
relay R§50, and to complete at RAS42 the circuit
for illuminating the lamp 1.649. When the switch
380 is operated to its ring position, battery at
the resistor 318 is applied by way of RAZ6%’,
C1315, the switch springs 38¢ and 382, C1314, the
plug tip 801 and the jack tip 686 to the line con-
ductor C{323 of the trunk line Ci339, thereby to
complete a circuit for energizing the ring-up relay
RE50, the upper terminal of the winding of R§50
being connected by way of RA§245 and RAGE! to

the line conductor C1323 and the lower terminal -

of the winding of R650 being connected to ground.
When energized over the above-traced circuit, the
ring-up relay RE50 operates as previously ex-
plained to cause operation of the signal device

639. The call at the supervisory operator’s posi-

tion 192 is answered by inserting the plugs 658
and 662 into the jacks 666 and §70, thereby to
cause operation of the remainder of the appa-
ratus at the supervisory operator’s position (02

in the manner breviously explained. The chief’

operator retains the switch 8% in its ring posi-
tion a sufficient length of time to permit the
operator at the supervisory operator’s position {92
to answer the call, at which time she operates

the switch 386 to its talk position. The opera-'‘

tion of the apparatus at the chief operator’s
position 101 in response to the operation of the
switch 880 to its talk position is the same ag that
previously described, thereby to complete a con-

nection for two-way communication between the

primary telephone instrument at the chief oper-
ator’s position 101 and the telephone instrument
at the supervisory operator’s position (82. At this
time the control relay R648 is held in operated
bosition by way of an energizing circuit extend-
ing from the grounded switch spring 350 by
way of C{322, the switch springs 382 and 33{,
CI313, the plug sleeve 363, the jack sleeve 508,
the control conductor C1324 and the winding of
R840 to battery.

In order to release the established connection
between the chief operator’s position 181 and the
superviscry operator’s position §2, the chief
operator returns the switch 380 to its normal
bosition, thereby to move the switch springs 3§
and 382 into disengagement in order to interrupt
the circuit for energizing the control relay R640,
causing this relay to restore. The restoration
of the control relay R640 effects a, partizal release
of the apparatus at the supervisory operator’s
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position 102, as previously explained, the re-
mainder of the apparatus at the supervisory
operator’s position 182 being released when the
plugs 658 and 652 are withdrawn from the jacks
666 and 670, respectively, as previously explained.
Also, the operation of the switch 380 to its nor-
mal position effects the release of the apparatus
at the chief operator’s position (81 in the man-
ner previously explained. At this time the ap-
paratus involved in establishing the connection
between the chief operator’s position 01 and the
supervisory operator’s position {062 is completely
released for further use,

Operation of the apparatus at the rate and direc-
tory operator’s position

The toll switch train 188 has access to each
rate and directory operator’s position; and in
order to establish a connection between a toll
operator’s position having access to the toll switch
train 188 and an idle rate and directory opera-
tor’s position, it is only necessary for the oper-
ator at the toll operator’s position to dial a proper
series of digits into the toll switch train 108 in
order to cause the toll switch train to seize a
trunk line extending to an idle rate and direc-
tory operator’s position. For example, in ex-
tending a connection from the first toll opera-
tor’s position 782 to an idle rate and directory
operator’s position, the toll operator at the first
toll operator’s position seizes the toll switch
train 1988 and dials a proper series of digits there-
into to cause the toll switch train 188 to seize
a trunk line extending to an idle rate and direc-
tory operator’s position. The trunk lines extend-
ing to the rate and directory operators’ positions
are assigned by the distributor apparatus {179
to be seized by the toll switch train 188 in a pre-
determined order. More specifically, the trunk
lines extending to the rate and directory opera-
tors’ positions are seized sequentially. And when
all of the trunk lines extending to the rate and
directory operators’ positions are busy, the toll
switch train 108 automatically seizes an auxiliary
trunk line to which each of the rate and directory
operators’ positicns have access in a manner
more fully explained subsequently. Assuming
that the first rate and directory operator’s posi-
tion is idle when the call is initiated at the first
toll operator’s position 782, the toll switch train
108 seizes the trunk line C{271 extending thereto.
At this time the plugs 1007 and 181§ associated
with the telephone instrument at the first rate
and directory operator’s position (03 are in-
serted, respectively, into the jacks 1801 and 1964,
thereby to complete an energizing circuit for the
transmitter 1843 thereof and to complete a bridge
connection between the receiver {0¢4 therecf and
the seconidary winding 914 of the transformer 9{8.
The circuit for energizing the transmitter 1013
extends from ground at the upper terminal of the
lower winding of the control relay R395 by way
of the lower winding thereof, C1213, the cable
C1282, C1273, the jack tip {086, the plug tip 1012,
the transmitter 18413, the plug tip 10609, the jack
tip 863, Ci275, the cable C1282, C1215, the pri-
mary winding 912 of the transformer 9{0 and the
upper winding of R905 to battery. When ener-
gized over the above-traced circuit, the trans-
mitter 19813 is conditioned to transmit signalling
currents to the primary winding 912 of the trans-
former 818; and when the control relay R895 is
energized over this circuit, it operates. Upon
operating, the control relay R85 interrupts, at
RAS06 and RCHAS, a point in a circuit, traced
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hereinafter, for operating the control relays
Ri120 and R!158, thereby to render the first
rate and directory operator’s position busy.
Further, the control relay RS885 completes, at
RAS86 and RCY981, a point in a circuit, traced
hereinafter, for energizing the control relays
Ri128 and RI150 when the trunk line CI271 is
seized by the toll switch train 188. The signal-
ling currents generated at the transmitter 1613
traverse a circuit extending from one terminal
of the transmitter by way of the plug tip 10689,

" the jack tip 1083, C1278, the cable Ci282, CI215,

the primary winding 912, the condenser 3815,
C1212, the cable CI282, C1273, the jack tip 1006
and the plug tip §612 to the other terminal of the
transmitter. The bridge connection between the
receiver 18{4 and the secondary winding 84 of
the transformer $i8 extends from one terminal
of the receiver 134 by way of the plug ring 1608,
the jack ring 1662, C1271, the cable C1282, CI1271,
the condenser 91, the secondary winding 9¢4 of
the transformer %10, C4276, the cable Ci282,
C1276, the jack ring 1985 and the plug ring {84
to the other terminal of the receiver {§i4. Also,
it is noted that two oppositely connected uni-
directional devices in the form of copper oxide
rectifiers 818 and 919 are bridged. across the
conductors Ci276 and Ci277 and consequently
across the terminals of the receiver {014, there-
by to minimize clicks in the receiver {8{4 when
the dialing apparatus 1815 associated with the
telephone instrument at the first rate and direc-
tory operator’s position #83 is operated.

When the first rate and directory operator’s
position 183 is idle, a circuit is first completed
for energizing the control relay R{{48 in the
distributor apparatus {78, this circuit extend-
ing from ground at RALII!§ by way of RAIL12
and the upper winding of RI1{46 to battery.
When energized over the above-traced circuit,
the control relay RI{4Q@ operates to connect
the upper winding of the control relay Ri4150
in multiple with the winding of the control
relay R!120, this connection extending from
the upper terminal of the winding RIi28 by
way of RALI41 and the upper winding of R1458
to battery. Upon operating, the control relay
R1148 also completes, at RA{142, a holding
circuit for itself extending from the ground
at RA!II6 by way of the winding of the
control relay RIE10, RAIIB3, RAI{42 and the
lower winding of R1148 to battery. Fur-
ther, the control relay RI148 interrupts, at
RA{143, a point in a holding ecircuit, traced
hereinafter, for the control relay RIi60. When
the lower winding of the control relay Ri {40 and
the winding of the control relay RIS are ener-
gized in series, the control relay R1{148 is held in
its operating position and the control relay
R14§10 is operated. Upon operating, the control
relay RIi18 interrupts, at RAE{12, the original
circuit for operating the control relay Ri{4£3.
At this time the windings of the control relays
Ri120 and Ri{58 are connected in multiple to
the control conductor Ci88{. Thus, the trunk
line C1271 extending fo the first rate and direc~
tory operator’s position is assigned by the dis-
tributor apparatus 1178 tc be seized by the toll
switch train [08.

Accordingly, the toll switch train (88 seizes the
trunk line C127{ as previously noted, the trunk
line C1271 being marked for seizure by the toll
switech train 108 by the application of battery
at the upper winding of the control relay RI{58
to the control conductor Ci381. This path for
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applying battery to the control conductor Ci3dsl
extends from bhattery at the upper terminal of
the upper winding of R{I56 by way of the wind-
ing of R!i50 and RA{ 141, tc the control conduc-
tor CI381. The resistance of the upper wind-
ing of the control relay R1158 is sufficiently low
that the control relay in the toll switch train
108 is energized and operates when the trunk line
Ci21t is seized, thereby to arrest further oper-
ation of the toll switch train. The path for en-
ergizing the contrel relay in the toll switch train
108 extends from battery petential as applied to
the control conductor Ci3%f, as previcusly noted,
by way of Cl212, RA28G, RCA97, CI1359, Ci218,
the cable C{282, C{278, the control conductor
Ci287 of the trunk line C127{, the toll switch
train {08 and the winding of the control relay
in the toll switch train {98 to ground. After the
toll switch train {88 seizes the trunk line CI2TI,
ground potential is applied tc the control con-
ductor C{287 thereof in the toll switch frain.
This application of ground potential tc the con-
trol conductor CI1267 completes a circuif for en-
ergizing the control relays R{ 120 and R11{50, this
cireuit extending from the grounded control con-
ductor C1287 of the trunk line CI27! by way of
CI1218, the cable C1282, Ci278, C1359, RC991,
RA906 and CI1212 to CI38{, one branch extending
from C1301 by way of the winding of Rii20 to
battery, and the other branch extending from
Ci38f by way of RAI{4f and the upper winding
of RI150 to battery. When energized over the
above-traced circuit, the control relay R14{28 op-
erates to apply ground potential at RA!I2! to
the confrol conductor CI13088, thereby to cause a
zip-zip tone to be transmitted toc the receiver
104 of the telephone instrument at the first
rate and directory operator’s position (03, in a
manner more fully described subsequently. Also,
upon operating, the control relay RI#20 com-
pletes, at RAI122, a circuit for illuminating the
lamp L5389 associated with first rate and direc-
tory operator’'s position at the toll service ob-
serving operator’s position {04, This circuit ex-
tends from ground at RA1122 by way of C1302,
the control conductor ClZil, the cable CizZ10,
Cl24! and the lamp L58S to battery. The il-
lumination of the lamp L58% at the toll service
observing operator’s position {84 indicates to the
operator at this position that the toll switch train
108 has seized the ftrunk line CI27! extending
to the first rate and directory operator’s position
i83 and that shortly thereafter the operator at
this position will render a service for a toll op-
erator. FYurther, the control relay Ri!120 pre-
pares at RAI123, a point in a chain ground cir-
cuit for energizing the contro! relay Ri{i{5 in a
manner more fully described subsequently.

When energized over the above-traced circuit,
the control relay RI158 operates to connect the
upper winding of the control relay R{188 in mul-
tiple with the winding of the confrol relay R1{25,
these windings being connected to the control
conductor Ci35¢ of a trunk line extending to the
toll switch train #88 and associated with the
second rate and directery operator’s position.
Also, the control relay RI1158 completes, at
RAI1152, a holding circuit for itself extending
from battery at the upper terminal of the lower
winding of R1150 by way cf the lower winding of
RII50, RAII52, RA!I63, the winding of RI{{i0
and RAI!I8 to ground. Further, the control re-
lay R11580 interrupts, at RAI1453, a point in the
holding circuit of the control relay R{140, caus-
ing the latter relay to restore. Upon restoring,
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the control relay RI140 interrupts, at RAI 4], a
point in the original operating circuit of the con-
trol relay RI150; interrupts, at RA{(42, a fur-
ther point in its own holding circuit; and pre-
pares, at RAI143, a point in the holding circuit
of the control relay RI{6G. At this time the
trunk line extending to the toll switch train (08
and associated with the second rate and direc-
tory operator’s position is assigned by the dis-
tributor apparatus {173 to be seized by the toll
switch train when the next czall is initiated to
be extended to a rate and directory operator’s
position.

When the trunk line extending to the toll
switeh train {08 and associated with the second
rate and directory operator’s position is seized by
the toll switch train, ground is applied in the toll
switeh train to the control conductor CI{35f,
thereby to complete an obvious circuit for ener-
gizing the control relays Ri125 and RI162. When
energized, the control relay R! 125 operates to ap-
ply, at RA1126, ground potential to the control
conductor Ci352, thereby to cause a zip-zip tone
to he transmitted to the receiver of the telephone
instrument at the second rate and directory op-
erator’s position. Also, the control relay R{25
applies ground potential at RA1127 {o the con-
trol conductor C1353, thereby to cause the lamp
at the toll service observing cperator’s position
194 associated with the second rate and direc-
tory operator’s position to he illuminated for the
purpcse previously explained. Further, the con-
tro] relay R{125 prepares at RAI1128 a point in
the chain ground circuit for energizing the con-
trol relay REIES.

When energized, the confrol relay R!i{50 op-
erates to connect, at RAI{61, the upper winding
of the control relay Ri140 in multiple with the
winding of R1130, these windings heing connected
to a control conductor Ci3%54. Also, the control
relay R{168 completes, at RA1132, a holding cir-
cuit for itself extending from ground at RAII(6
by way of the winding of R{113, RAI!43, RAII62
and the lower winding of R1{68 to battery. Fur-
ther, the control relay RII68 interrupts, at
RA1163, a point in the holding circuit of the con-
trol relay R{150, and the latter relay restores.
Upon restoring, the control relay R{I150 inter-
rupts, at RAI151, a point in the original operat-
ing circuit of the control relay Ri{50; inter-
rupts at RAH152, a further point in its own hold-
ing circuit; and prepares, at RA(153, a point in
the holding circuit of the control relay R1i40.

When the trunk line extending to the toll
switch train {08 and associated with the third
rate and directry operator’s position is seized by
the toll switch train, ground is applied in the toll
switch train to the confrol conductor CI354,
thereby to complete an obvious circuit for ener-
gizing the control relays R!130 and RI140.
When energized, the control relay R 130 operates
to apply, at RA{13!, ground potential to the con-
trol conductor C1385, thereby to cause a zip-zip
tone to be transmitted to the receiver of the tele-
phone instrument at the third rate and directory
operator’s position. Also, the control relay R1130
applies ground potential at RA(132 to the con-
trol conductor C1356, thereby to cause the lamp
at the toll service observing operator’s position
104 associated with the third rate and directory
operator’s position to be illuminated for the pur-
pose previously explained. Further, the control
relay R1138 prepares at RAI133 a point in the
chain ground circuit for energizing the control
relay RI116.
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When energized, the control relay R{140 oper-
ates to connect, at RAI141, the upper winding of
the control relay Ri150 in multiple with the
winding of RIi120, these windings being con-
nected to the control conductor Ci381. Assum-
ing that the first rate and directory operator’s
position is idle at this time, no ground potential
appears on the control conductor Ci301, and the
control relay Ri150 is not reoperated. Also, the
control relay RI148 completes, at RAI142, its
holding circuit; and interrupts, at RA1143, the
holding circuit of the control relay Ri160, caus-
ing the latter relay to restore. Upon restoring,
the control relay RI160 interrupts, at RAIIGH,
the original circuit for operating the control re-
lay R{140; interrupts, at RAH162, a Turther point
in its own holding ecircuit; and prepares, at
RA1163, a point in the holding circuit of the
control relay RI150. .

On the other hand, assuming that the first
rate and directory operator’s position is busy and
that the second rate and directory operator’s
position is idle when the trunk line associated
with the third rate and directory operator’s posi-
tion is seized by the toll switch train (08, upon
operating, the control reday RI160 completes, at
RAI{ 161, the circuit for operating the control re-
lay R1140, which latter relay operates as noted
above. However, at this time, when the upper
winding of the control relay R1130 is connected
at RAII&1 in multiple with the winding of the
control relay RI1120, the control relay RI159 Is
energized as ground potential appears upon the
control conductor C{381. When energized, the
control relay RI1150° cperates to conmect, ab
RA{151, the upper winding of the control relay
R1160 in muitiple with the winding of the con-
trol relay RI125, these windings being connected
to the control conductor C1351, as previously
noted. Also, the control relay RI150 completes,
at RAI152, its holding circuit and interrupts, at
RAI153, the holding circuit of the control relay
RI148, causing the latter relay to restore. Upon
restoring, the control relay R1i48 interrupts, at
RA[141, the original operating circuit of the con-
trol relay RI{50; interrupts, at RAII42, a fur-
ther point in its own helding circuit; and pre-
pares, at RA$143, a point in the holding circuit
of the contrel relay Rif60. At this time, the
trunk line associated with the second rate and
directory operator’s position is assigned by the
distributor apparatus 1178 to be seized by the toll
switch train 198 when the next call is initiated,
which is to be extended to a rate and directory
operator’s position. :

When the toll switch train {08 seizes the trunk
line associated with the third rate and directory
operator's position, if hoth the first and second
rate and directory operators’ positions are busy,
the chain ground circuit for energizing the con-
trol relay R1415 is completed when the control
relay R1!38 operates. This circuit extends from
ground at RAI133 by way of RAI128, RAI123 and
the winding of RI{15 to battery. Shortly after
the relay RIil5 is energized over the above-
traced chain ground circuit, this relay, being of
the slow-to-operate type, operates to interrupt
at RA11i6 the circuit for energizing the control
relay RII4D in series with the control relays
RI140, R1139 and RGN, thereby to interrupt a
point in the holding circuit of the control relays
R1140, R1152 and R{I60 and to cause the slow-
to-release relay R1118 to restore shortly there-
after. Upon restoring, the slow-to-release relay
RI110, prepares, at RA1112, a point in the origi-

nal circuit for operating the control - relay
R1140.
At this time, the control relay R1{48 is ener-

gized and operates to complete, at RA{141, the

original operating circuit of the control relay
RI150, which latter relay operates to complete,
at RAI{5{, the original operating circuit of the
control relay R1168. The control relays RIi40,
RI1150 and RI {60 remain in their operated posi-
tions so long as ground potential is applied to the
control conductors C1354, Ci301, CI38L, respec-
tively, of the trunk lines associated with the
first, second and third rate and directory opera-
tors’ positions, respectively. The control relays
RI140, RI150 and R1i60 remain in their oper-
ated positions until one of the rate and direc-
tory operators’ positions becomes idle, at which
time ground potential is removed from the con-
trol conductor of the trunk line associated there-

with, thereby to cause the control relays con-

nected to this control conductor to restore and

interrupt the chain ground circuit for energizing:

the control relay RI{1i5 and to cause the dis-
tributor apparatus {478 to operate in the manner
previously explained to assign the rate and direc-
tory operators’ positions sequentially to be seized
to the toll switch train {88.

Continuing with the operation of the apparatus

at the first rate and directory operator’s position
{03, when the toll switch train (88 seizes the
trunk line Ci271 individually associated there-
with to cause the control relay R{120 to oper-
ate and apply ground potential to the control
conductor C1308, the circuit for energizing the
control relay R9238 is completed. This circuit ex-
tends from ground at RA{12{ by way of CI280,
RA94T, RC949 and the winding of R838 to bat-
tery. When energized over the above-traced cir-
cuit, the control relay R938 operates to discon-

nect, at RAS3{ and RCE32, the upper terminal

of the secondary winding 918 of the transformer
810 from the line conductor Ci288 of the trunk
line C1264 extending to the chief operator’s po-
sition 181, to connect, at RA93{ and RC9383, the
upper terminsal of the secondary winding 843 of

the transformer 98 to the dial tone conductor

Ci351 and to connect, at RA926 and RCY36’, the
lower terminal of the secondary winding 944 of
the transformer 9@ to ground, thereby to com-
plete a circuit for energizing the receiver 1014 of
the telephone instrument at the first rate and
directory operator’s position with dial tone cur-
rent. This circuit extends from the ungrounded
terminal of a grounded dial tone transformer
winding, not shown, by way of the dial tone con-
ductor C1357, RC843, RASA?, RCS33, RAB3L, the
secondary winding 918, the condenser 817, [o I VANR
the cable C1282, CI277, the jack ring 092, the
plug ring 1008, the receiver 1614, the plug ring
1011, the jack ring 1885, CI1276, the cable ci28e,
C1216, the condenser 928, the resistor 8924, RA336
and RC936’ to ground. Upon operating, the con-
trol relay R336 also applies, at RA834, ground po-
tential to the meter lead C1358, thereby to oper-
ate a meter in the form of a peg counter associ-
ated with the first rate and directory operator’s
position. This peg counter registers the number
of services rendered by the first rate and direc-
tory operator. Further, the control relay R93%
completes, at RA935, an obvious circuit for en-
ergizing the control relay R940. Shortly after
being energized, the control relay R348, being of
the slow-to-operate type, operates to interrupt,
at RC52 and RA%42, a point in the circuit for
energizing the receiver 1014 with dial tone cur-
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rent; prepares, at RA%41 and RAS42, an alterna-
tive circuit, traced hereinafter, for energizing
the receiver (014 with disl tone current; and
completes, at RAS844, an obvious circuit for en-
ergizing the control relay RS%43. When ener-
gized, the control relay R945 completes, at
RAS46, the alternative circuit for energizing the
receiver 1014 with dial tone current, this circuit
extending from the ungrounded terminal of the
grounded dial tone transformer winding by way
of the dial tone lead C1357, RASES, RASEI RASE2,
RC833 and RA%3! to the upper terminal of the
secondary winding and therefrom through the
receiver 1014 to ground at RC92%’, as previously
traced. Also, the control relay R945 completes,
at RA%48 and RAS47, a holding cireuit for itself
extending from ground at RAtI21 by way of
Ci308, RAS4T, RA%48 and the winding of R84E
to battery. Further, the control relay R943 in-
terrupts, at RA947 and RC949, a point in the op-
erating circuit of the control relay R334, which
latter relay, being of the slow-to-release type,
restores shortly thereafter. Upon restoring, the
control relay R838 connects, at RA23{ and
RC932, the upper terminal of the secondary
winding 913 of the transformer 918 to the line
conductor Ci260 of the trunk line Ci264 extend-
ing to the chief operator’s position (8i. Also,
the control relay R230 interrupts, at RAS3I,
RCS33 and RA%36, RC936’, points in the alterna-
tive circuit for energizing the receiver 18{4 with
dial tone current by way of the dial tone lead
C1357. Further, the control relay R830 inter-
rupts, at RA9%34, the path for applying ground
pctential to the meter lead C1358; and inter-
rupts, at RA939, the operating circuit of the con-
trol relay R940, causing the latter relay to re-
store. Upon restoring, the control relay R948
interrupts, at RA%%1 and RA%42, a further point
in the alternative circuit for energizing the re-
ceiver 1814 with dial tone current by way of the dial
tone lead CI1357; prepares, at RA%42 and RC943,
a point in the original circuit for energizing the
receiver 1614 with dial tone current by way of
the dial tone lead CI135T; and interrupts, at
RAS44, a point in the original operating cirecnit
of the control relay R945. The above-described
interaction of the control relays R923¢, R840 and
R945 causes a zip-zip tone to be transmitted by
way of the dial tone lead C1357 to the receiver
{014 in an obvious manner.

At this time a loop circuit is completed be-
tween the first toll operator’s position 182 and the
transfermer 948 at the first rate and directory
operator’s position 103. This circuit extends from
the first toll operator’s position 102 by way of
the trunk line C720, the toll switch train 108,
the trunk line CI27f and the switches 1848 and
1620 to the transformer 210 at the first rate and
directory operator’s position 193, the line con-
ductor C1289 of the trunk line Ci27{ being con-
nected by way of the switch springs 1847 and
1046, C1358, the switch springs 16253 and 1024,
Ci271’, the cable C1282, Ci271’, Ci268, RC932,
RAS3(, the secondary windings 93 and §i4 of
the transformer 919, the condenser 928, the re-
sistor 821, CI26{, Ci274, the cable C1282, C1274,
C13172, the switch springs 1027 and 2826, Ci1366
and the switch springs 1649 and 1048 to the line
conductor C#290 of the trunk line Ci23f. The
telephone instrument at the first rate and di-
rectory operator’s position is associated with the
transformer 8i{8 in the manner previously de-
scribed, thereby completing a connection for two-
way conununication hetween the first rate and
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directory operator’s position 182 and the first toll
operator’s position 762. Also, at this time, the
control conductor C#238 of the trunk line CI2Tl
is connected by way of the switch springs 1085{
and 1082 and CI136f to the switch spring 1666
of the switch 1863. By operating the switch 1060
to its right-hand position, ground potential at
the switch spring 1684 may be connected by way
of the switch spring {665 to the switch spring

1086, thereby to complete an obvious path for ap- |

plying ground to the control conductor Ci288
extending by way of the trunk line C1271 to the
first toll operator’s position 792. This applica-
tion of ground to the control conductor C1288
causes a signal device at the toll board to be
operated, thercby to indicate to the operator at
the first toll operator’s position 702 that the op-
erator at the first rate and directory operator’s
positicn 193 wishes to.communicate with her.

Preferably, the switch #6388 is operated intermit- 2

tently frem its normal to its right-hand position,
thereby to commplete intermittently the path for
appiying ground to the control conductor C1288
and to cause intermittent operation of the signal
device at the toll board.

The velease of the establishied connection be-
tween the first toll operator’s positicn 182 and
the telephone instrument at the first rate and
directery operator’s position ¢83 is under the
control of the operator at the first toll cperator’s
position; and in order to effect the release of this
established connection, the operator at the first,
toll cperator’s position releases the toll switeh
train 188 in the usual manner. When the toll

switch train 08 is released, ground potential is :

removed therein from the control conductor
Ci1287, thereby to interrupt the previously traced
circuit for energizing the countiol relay R!!20,
causing this relay to restore. Upon restoring,
the control relay RI {20 interrupts. at RA{ (21, the
holding circuit of the control relay R945, causing
the latter relay to restore shortly thereafter. the
latter relay being of the slow-to-release type.
Upon restoring, the control relay R945 interrupts,
at RA946, a further point in the alternative cir-
cuit for energizing the receiver 1014 with dial
tone current by way of the dial tone lead CI257;
interrupts, at RA948 and RA%47, a further point
in its holding circuit; and prepares, at RA947

and RCH48, a point in the operating circuit of ;

the control relay R838. The control relay Ri{ 20
also interrupts, at RA1122, the path for applying
ground potential to the control conductor C1292,
thereby to cause the lamp L5889 at the service ob-
serving operator’s position 194 to be extinguished.
Further, the control relay RI128 interrupts, at
RA1423, a point in the chain ground circuit for
energizing thes control relay RI(15. At this
time the apparatus involved in the established
connection between the first toll operator’s po-
sition 702 and the first rate and directory oper-
ator’s position {83 is completely released for
further use.

In order for the rate and directory operator
at the first rate and directory operater’s positicn
{83 to vacate her position for an off-duty period,
the plugs 1087 and (26 associated with the tele-
phone instrument at this position are withdrawn
from the associated jacks 901 and 1884, respec-
tively, thereby to interrupt the circuit for ener-
gizing in series the control relay R28% and the
transmitter 1613, and to interrupt the bridee con-
nection between the receiver 18(4 and the sec-
cndary winding 94 of the transformer 9{9.
When the circuit for energizing in series the
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control relay R905 and the transmitter 1013 is
interrupted, the control relay RS8035 restores.
Upon restoring, the control relay R98% inter-
rupts, at RA806 and RC907, a point in the circuit
for energizing in multiple the control relays
RI1i20 and R1150 by way of the control con-
ductor C1287 of the trunk line Ci271 extending
to the toll switch train 108, when the toll switch
train seizes the trunk line C{27(, as previously
explained. Also, at RA%96 and RCH0T, there is
interrupted a point in the path for applying bat-
tery potential at the upper winding of RII&? to
the control conductor CI28T of the trunk line
Ci27i. 'The removal of battery potential from
the control conductor Ci2871 of the trunk line
CI1211 prevents the toll switch train 188 from
seizing the trunk line CI1271 extending to the
first rate and directory operator’s position (92.
Thus, the first rate and directory operator’s po-
sition 183 is rendered busy by withdrawing the
plugs 1807 and 1849 from the jacks 18¢{ and {004,
respectively. Also, upon restoring, the confrol
relay R905 completes, at RA986 and RCS8LS3, a
circuit for energizing in multiple the control
relays RI1120 and RE150, this circuit extending
from ground at RC998 by way of RAS06 and
Cl1272 to CI361, one branch extending from
C1301 by way of the winding of RI{120 to bat-
tery, and the other branch extending from C{38{
by way of RA{14f and the upper winding of
RIi50 to battery. When energized over the
above-traced circuit, the conftrol relays R1128¢ and
R1159 operate as previously explained, thereby to
cause the distributor apparatus {179 to assign a
trunk line associated with the next idle rate and
directory operator’s position to the use of the
next call initiated at one of the toll operators’
positions to be extended by way of the toll
switch train 108 to a rate and directory oper-
ator’s position.

When the operator at the first rate and di-
rectory operator’s position 183 renders the po-
sition busy, as explained above, the key 1050
is operated from its normal to its left-hand posi-
tion, thereby to complete a circuit for applying
ground potential to the control conductor C#262
extending by way of the trunk line C1264 to the
chief operator’s position 18f. This path for ap-
plying ground potential to the control conductor
C1263 extends from ground at the switch spring

- 1064 by way of the switch springs {061 and {062
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to the control conductor C1263. The applica-
tion of ground potential to the control conductor
C12628 causes the lamp L8535 at the chief oper-
ator’s position {81 to be illuminated, this circuit
for illuminating the lamp 1835 extending from
the grounded control conductor Ci263 of the
trunk line Cf{264 by way of the switch springs
632 and 633 of the switch 630 and the lamp L835
to battery. The illumination of the lamp LE3E
indicates to the chief operator at the chief op-
erator’s position {8 that the operator at the
first rate and directory operator’s position 182
has vacated her position. Also, it is noted that
the operation of the switch 1060 to its left-hand
position renders the first rate and directory op-
erator’s position (83 busy, regardless of whether
the plugs 1067 and {816 associated with the tele-
phone instrument at this position are withdrawn
from the associated jacks 188f and 10804. This is
accomplished by the application of ground poten-
tial to the control conductor CI382 in the switch
1060. The circuit for applying ground potential to
the control conductor CI362 extends from ground
at the switch spring {064 by way of the switch

27

spring 1063 to the control conductor C1362. This

application of ground potential to the control con-

ductor C1362 energizes in multiple the control re-
lays R1120 and R1150 and marks the trunk line
CI1271 associated with the first rate and directory
operator’s position 163 as busy in the toll switch
train {88. The circuit for energizing in mulfiple
the control relays Ri1{20 and RI158 extends from
ground at the switch spring 1064 by way of the
switch spring 1063, C1362, Ci272, the cable C1282
and CI12712 to C{381, one branch extending from
Ci381 by way of the winding of R1120 to battery,
and the other branch extending from Ci30f by
way of RAI14f and the upper winding of R1150 to
battery. When energized over the above-traced
circuit, the control relays R1{20 and R1150 oper-
ate as previously explained. The path for mark-
ing the trunk line Ci27§ associated with the first
rate and directory operator’s position 183 as busy
in the toll switch train 188 exfends from ground
at the switch spring (064 by way of the switch
spring 1863, C1362, Ci212, the cable Ci282, CI1272,
RAS06, RCS0T, CI358, CI218, the cable Ci282,
C1278 and the control conductor C{287 of the
trunk line Ci271 to the toll switch train 108.
When all of the individual trunk lines extend-
ing from the toll switch train (0§ to the rate
and directory operators’ positions are busy, the
toll switch train (88 is automatically conditioned
to seize the first auxiliary trunk line CI270 ex-
tending to the rate and directory operators’ posi-
tions, when the next call is initiated at one of the
toll operators’ positions, which call is to be routed
to one of the rate and directory operators’ posi-
tions. Under this condition, when the toll switch
train 182 seizes the first auxiliary ftrunk line
C1270, ground in the toll switch train IN8 is
applied to the control conductor CI1286 thereof,
thereby to complete a circuit for energizing the
control relay R285, this circuit extending from
the grounded control conductor CI2388 by way of
the winding of R295 to battery. When energized
over the above-traced circuit. the control relay
RE95 operates to complete, at RAS9S, a circuit
for illuminating the lamp L528 at fthe service
observing operator’s position, thereby to indicate
to the operator at this position that a call has
been extended from one of the toll operators’
positions by way of the first auxiliary trunk C{278
to the rate and directery operators’ positions and
that shortly thereafter an operator on one of the
rate and directory operators’ positions will per-
form a service for the toll operator initiating the
call. The control relay R995 also prepares, af
RA9%4 a point in a circuit for illuminating in
multiple the lamp at each rate and directory
operator’s position; interrupts, at RA98T and
RCY99%8, a point in a path for applying ground
potential to the control conductor C#362 extend-
ing to a meter or the like; prepares, at RA895,
a point in a holding circnit for one of the control
relays R865, RST5 or R98%; and completes, at
RA88T and RCA99, a chain circuit for energizing
the control relay R988. The chain circuit for
energizing the control relay R968 extends from
ground at RA297 by way of RC998, RA98EG, RCA87,
RA915, RC977, RAS66, RC9T and the winding of
R968 to battery. When energized over the
above-traced circuit, the control relay R960 oper-
ates to complete, at RA96{, the circuit for iliu-
minating in multiple the Jamp at each rate and
directory coperator’s position. For example, the
lamp Li038% at the first rate and directory oper-
ator’s position is illuminated at this time. The
circuit for illuminating the lamp L1336 extends
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. tory operator’s positien (62 is illuminated, and

28
from ground at RASSE by way of CI284, RASHI,
Ci288, the cable Ci28§, Ci288, RASESL, CIZED, the
cable CI282, CI286, and the lamp LI336 to bat-
tery., The lamp LE638 at the Grst rate and direc-
in a similar manner the lamp at each rate and
directory eperator’s position is illuminated, there-~
by to indicate to each rate and directory operator
that a czll upon the first awgiliary trunk linc

{250 is awaiting an answer. Upon operating,
the control relay R9G2 also prepares, st RASEE,

RAZE3 and RAIG4, respectively, points in the civ-
cuits for operating the ccontrol relays R385, RATL

and R5ES.

Az soon as one of the rate and directory ope:
ators is available, she operates an auxiiiary trunk
answer switch at her positicn in crder {o answer
the call. Assume that the operator af ths fArst
rate and directory operateir’s position 143 oper-
ates the auxiliary trunk answer switch {249 at
her position from its normal to its left-hand
position in order to answer the call. “When the
switch {04C is operated to its left-hand nosition,
ground potential at the switch spring 948 is
aprlied by way of the switch spring {044 to the
control conductor Ct2%§, thereby to complete a
circuit for energizing the contro! relay RE6S.
This circuit extends from greund at the switch
spring (042 hy way of the switch spring 1844,
Ci218, the cable Cf282, Ci279, RASE!, RC353,
Cl284, Cl286, Ci284, RA9G2 and the winding
of RESE5 to hatitery. When energized over the
above-traced circuit, the control relay R585 oper-
ates to complete at RA969 its holding circuit ex-
tending from ground at RASSS’ by way of CI28E,
RAS%8 and the winding of B985 Lo battery. The
control relay R985 also interrupts at RASSHE and
RCE8T a point in the chain ground circuit for
operating the contro! relay RE68, causing the
latter relay to restore; and completes at RAS6E
and RC368 a path for applying ground pnotential
to the meter lead C1283, this path extending from
ground. at RA997 by way of RCSH89, RASSE,
RCE887, RA9TH, RCITT, RASSE and RCSG8 tc the
meter lead C1363. Further, the control relayRE15
completes at RAS870 a circuit for energizing the
control relay RS858, this circuif extending from
the grounded confrol conductor Ci28§ of the first
auxjliary trunk line Ci278 by way of CIi368,
RAST0, Ci282, Cl286, Ci282 and the winding of
RA951 to battery. Further, the contrel relay
R235 connects aft RA2T{ and RAJT2 the secondary
windings 83 and 814 of the repeater 9if across
the line conductors Ci28T and C1298 of the first
auxiliary trunk Iline CI279, the line conductor
C1287 being connected by way of RASTI, C1294,
C1285, C{294, the switch springs 1045 and 1846,
C1358, the switch springs 1825 and (624, Ci271",
the cable C{282, Ci27{’, ClI280, RCH37, RAS3I,
the secondary windings %13 and $i4, the con-
denser 82%, the resistor 9214, Ci26i, CI2%4, the
cable C{282, Ci214, Ci372, the switch springs
1027 and {G26, Ci389, the switch springs {849
and {088, Ci283, Ci295, Ci223, RA972, to the
line conductor Ci288. The control relay R96§
also connects at RAS8T3 the control conductor
C1298 of the first auxiliary trunk line Ci278 to
the control conductor Ci36l, thereby to permit
he operator at the first rate and directory
operator’s position 193 to apply greund potentisl
at the switch {£69 to the control conductor Ci259
by operating the switch {888 to its right-hand
position. When the switch 1886 is operated o its
right-hand position, a path for applying ground
potential 1o the control conductor Ci28% is com-
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pleted, this path extending from ground at the
switch spring {064 by way of the switch springs
$568 and 1868, C1381, the switch springs (652 and
{633, Cifg2, Ci28%5, Ci28%2 and RAITE to the
coutrol conducter Ci23%. The application of
ground potential to the contro! conductor C(239
completes a circuit for operating o signal device
at the toll board f8¢, thereby to indicate to the
operator at the toll operator’s position that an
opervator &b cne of the rate and directory oper-
ators’ pesitions wishes to communicate with her.
as previously explained.

Upon restoring, the control relay R9828 inter-
rupts at RAS8{ the circuit for illuminating in
multiple the lamp at each rate and directory
operator’s position including the lamp LI035 at
the first rate and directory operator’s position
£§2, and interrupts at RA9%2 & point in the
original operating circuit of the control relay
R2GB. Upon operating, the control relay R258
completes at RASE2 and RASS! a holding circuit
for itself extending from ground at the switch
spring £843 by way of the switch spring (644,
Ci279; the cable C1282, CI273, RA95(, RA952 and
the winding of REE6 to battery. 'The control re-
Jay R334 also interrupts at RAS5! and RCIE3 g
further point in the original operating circuit
of the control relay REEE, interrupts at RAY54 a
further point in the circuvit for illuminating the
lamp L!83%, and completes at RAS55 a path for
applying ground potential to the control con-
ductor Ci282 extending by way of the trunk
line C125% to the chief operator’s position 101.
The application of ground potential to the con-
trol conductor CI282 completes a
illuminating the lamp L§34 at the chief oper-
ator’s position, this circuit extending from ground
at RA%E3 by way of the contrel conductor CI1262
of the trunk line C1{2584, Ci262 and the lamp
LE34 to battery. The illumination of the lamp
1834 at the chief operator’s position indicates
to the chiel operator thiat the operator at the
first rate and directory operator’s position 103
has answered a call initiated by one of the toll
operators and routed hy way of the first auxil-
iary trunk line C!278 to the first rate and direc-
tory cperator’s posgition and that shortly there-
arter the operator at this position will perform
a service for the tell operator. Further the con-
trol relay R868 applies ground potential at RAJ36
te the control conductor Ci33i, thereby to com-
plete a circuit for energizing in multiple the con-
trol relays RI125 and RIt53. This circuit ex-
tends frem ground at RASE6 by way of CI350,
RCS07, RASSG and CiZ72 to CI80{, one branch
extending from C1232f by way of the upper wind-
ing of RI128 to bhatiery, and the other branch
extending from Ci38{ by way of RI{{41 and the
upper winding of Ri {50 to hatterv. When ener-
gized cver the above-traced circuits, the control
relays RiI128 and RI1i53 operate as previously
explained. Also, the control relay completes at
RAS8HG the previously traced path for applying
ground potential to the control conductor C1281
of the trunk line C{27{, thereby to mark the first,
rate and directory operator's position as busy
in the toll switch train i98. Finally, the control
relay R958 completes at RASST a circuit for illu-
minating the lamp L2337 at the first rate and
directory operator’s pcsition 103, this circuit ex-
tending from ground at RA957 by way of Cl281,
the cable C1282, Ci28{ and the lamp Li337 to
hattery. The illumination of the lamp L1837 re-
minds the operator at the first rate and directory
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fine answer switch P840 occupiés its left-hand
position. At this time a loop circuit is completed
between the toll operator’s position by way of
the toll switch train 188. and the first auxiliary
trunk line CIi270 to the transformer 918. The
telephone instrument at the first rate and direc-
tory operator’s position is associated with the
transformer 918 as previously explained. Thus,
a connection is established between the toll
operator’s position and the telephone instru-
ment at the first rate and directory operator’s
position for two-way communication therebe-
tween.

The release of the established connection be-
tween the toll operator’s pogition and the first
rate and directory operator’s position {03 is ef-
fected under the joint control of the toll oper-
ator and the rate and directory operator at these
positions. First, the toll operator disconnects
her position from the trunk line extending be-
tween her position and the toll switch train {08,
the toll switch train being retained in operated
position at this time due to the application of
eround potential at the auxiliary trunk line an-
swer switch 1048 at the first rate and directory
operator’s position 103 to the contrcl conductor
C1296 of the trunk line C1270. When the switch
1640 is returned to its norma} position, the switch
springs 1843 and {844 are moved into disengage-
ment, thereby to remove the application of
ground potential to the control conductor ci219.
‘When ground potential is removed from the con-
trol conductor C!1279, the holding circuit of the
control relay R958 and the path for applying
ground potential to the control conductor C 1296
of the trunk line CI2710 are interrupted, thereby
to cause the control relay R859 to restore and the
toll switch train {08 to be released. Upon re-
storing, the control relay RA58 interrupts at
RA95! and RAS52 a further point in its holding
circuit, prepares at RA85! and RC852 a point in
the operating circuit of the control relay RO8SE.
prepares at RA854 a point in the circuit for
illuminating the lamp I.1036, interrupts at RASES
a, point in the circuit for illuminating the lamp
1,634 at the chief operator’s position. interrunts
at RAO56 a point in the operating civeuit of the
contro! relay R1120, and interrupts at RA57 a
point in the circuit for illuminating the lamp
T,i027. When the lamp Li837 at the first rate
and directory operator’s position is extinguished,
the rate and directory operator at this position
is reminded that the switch {842 has been re-
turned to its normal position. Also, when the
lamp 1,634 at the chief operator’s position is ex-
tinguished, the chief operator is advised that the
connection between the first rate and directory
operator’s position and a toll opsrator’s position
has been released. At this time the apparatus
involved in the established connection between
the toll operator’s position and the first rate and
directory operator’s position 103 is released for
further use.

From the foregoing description it will be ap-

5 parent that, had the operator at second rate and

directory operator’s position answered the call
extending from the toll operator’s position by
way of the toll switch train {88 and the first auxil-
jary trunk line C{270 to the rate and directory
operators’ positions, the control relay ROTE in-
dividual to the second rate and directory oper-
ator’s position would have been operated when
the operator at the second rate and directory

. operator’s position operated the auxiliary trunk
‘line answer switch thereat, corresponding to the
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switch 1040 at the first rate and directory oper-
ator’s position. The control relay RS15 would
have been energized over a circuit extending from
ground at the auxiliary trunk line answer switch
by way of the control conductor €367, RA963
and the winding of RST5 to battery. The circuit,
controlling functions of the control relay ROTS
are similar to those of the contrel relay R965
described above. Also, attehtion is directed to
he fact that, if the operator at the third rate
and directory operator’s position had answered
the call extending to the rateé and directory
operators’ positions by way of the first auxiliary
trunk line Cf210, the control relay R985 in-
dividua! to the third rate and directory oper-
ator’s position would have been operated in a
manner similar to the operation of the control
relays R965 and R3815.

The chief operator’s position 101 has access to
the first rate and directory operator’s position
192 and a monitoring connection therebetween
may be established by inserting the monitoring
plug 300 into the jack 615 connected to the trunk
line C1264 extending to the first rate and direc-
tory operator’s position 103, as previously noted.
When the monitoring plug 388 is inserted into
the jack §15, a loop circuit is completed. between
the primary windings 372, 373 and 3714 of the
transformer 378 and the secondary windings 913
and 94 of the transformer 910, this circuit ex-
tending from the upper terminal of the primary
winding 312 by way of the primary windings 312,
373 and 314, the condenser 375, CI3i8, the
switch springs 886 and 387, C1328, the switch
springs 398 and 389’, C1312, the plug ring 302,
the jack ring 617, the line conductor Ci261 of
the trunk line Ci264, Ci261, the resistor 921, the
condenser 920, the secondary windings 914 and
8{3 of the transformer 910, RA931, RC932, the
line conductor C1260 of the trunk line Ci284,
C1268, the jack tip 616, the plug tip 301, CI31lI,
the switch springs 392 and 383, Ci311, the switch
springs 384 and 385 and Ci309 to the upper ter-
minal of the primary winding 372. At this time
the receiver 331 of the primary telephone instru-
ment at the chief operator’s position 101 is con-
nected across the secondary winding 371 of the
transformer 3190, thereby to complete a monitor-
ing connection between the receiver 331 and the
telephone instrument at the first rate and direc-
tory operator’s position.

Each rate and directory operator’s position has
access to the local switch train 187 and, in order
to establish a connection between a particular
rate and directory operator’s position and a sub-
scriber substation accessible to the local switch
train 07, it is only necessary for the rate and di-
rectory operator at the particular rate and direc-
tory operator’s position to operate the dial switch
at this position to its left-hand position,” thereby
to seize the local switch train 107 and then dial a
proper series of digits into the local switch
train to cause it to seize the subscriber line to
which the subscriber substation is connected.
TFor example, in order to establish a connection
between the first rate and directory operator’s
position {03 and the subscriber substation C, the
operator at the first rate and directory operator’s
position 103 first operates the dial switch 1020 to
ity left-hand position. When the dial switch
1020 is operated to its left-hand position, the
line conductors C1302 and Ci303 of the trunk
line CI281, extending to the local switch train
107, are connected to the transformer 910, the
line conductor C1302 being connected by way of

10

15

20

26

30

35

45

50

55

60

65

70

75




10

30

o
(514

60

75

3’.
the switch springs 1023 and 1624, CI1271’, the
cable Ci282, C1271’, C1260, RC932, RA83I, the
secondary windings 913 and 914 of the transform-~
er 818, C1275, the cable C!282, CIi278, the con-
tact springs {819 and 1819’ of the dialing appara-
tus {815, C1372, the switch springs {827 and
1628, and C{368 to the line conductor C1363.
Thus, a bridge circuit is completed across the
line conductors C!302 and C{303 of the trunk
line Ci251 extending to the local switch train
187 which causes the local switch train to be
seized. When the dial switch {020 is operated to
its left-hand position, ground potential at the
switch spring {022 is applied to the control con-
ductor Ci88&4, thereby to complete a circuit for
energizing in multiple the control relays R1120
and RI188. This circuit extends from ground at
the switch spring {022 by way of the switch spring
1021, Ci212, the cable Ci282 and C1212 to C1301,
cae branch extending froem Ci381 by way of the
winding of R{128 to battery, and the cther branch
extending from C{381 by way of RAI14{ and the
upper winding c¢f R!{{50 to battery. When ener-
gized over the above-traced circuit the control
relays Ri{20 and R{!5D operate, as previously
explained. Also, ground potential at the switch
spring {022 is applied by way of the switch spring
fe2f, Ci272, the cable C1282, Ci272, RAS6S,
RC88T, Ci2388, C1218, the cable C1282 and C{218
to the control conductor Ci287 of the trunk line
Ci274, this trunk line being individual to the
first rate and directory operator’s position and
extending to the toll switch train i68. 'This ap-
pHeation of ground potential to the control con-
ductor C!28T of the trunk line Ci27f marks the
first rate and directory operator’s position 103 as
busy in the toll switch train 103.

After the local switch train 197 has been seized,
the operator at the first rate and directory op-
erator’s position cperates the dialing apparatus
1815 thereat, thereby to transmit a first series of
impulses 1o the local switch train. The dialing
apparasus 1945 is operated to its off-normal posi-
tionn and released in order to cause the impulse
contacts 1019 and {8!9 to be moved intermit-
tently into disengagement, thereby to cause a
saries of impulses to be transmitted to the local
switch train 187 by way of the trunk line Ci291.
When the dialing apparatus {845 is operated to
its ofi-normal position, the ceontact springs 10(5,
{017 and 1618 are moved into engagement with
each other and remain in this position through-
cut the impulsing period. The engagement be-
tween the contact springs {6!§ and 1017 com-~
pletes a2 path for shori-circuiting the receiver
{214 of the telephone instrument at the first rate
and directory operator’s position, thereby to pre-
vent click produced by the dialing apparatus
12(8 frem being transmitted thereto. This cir-
cuit extends from one terminal of the receiver
1814 by way of the plug ring {938, the jack ring
1082, Ci818, the contact springs 1816 and (017,
C 13888, the jack ring {005 and the piug ring {641
to the other terminal of the receiver {8{4. The
engagement between the contact springs 1817 and
1818 completes a bridge connection across the
line conductors Ci5862 and Ci382% of the trunk
line Ci28f including the impulse springs (019
and {8#9°, thereby short-circuiting the secondary
windings 243 and 8!8 of the transformer 918 in
order to exclude these windings from the impuls-
ing circuit. This bridge connection across the
line conductors C12082 and CI392 extends from
the line conductor Ci302 by way of the switch
springs 1623 and 1924, Ci37(’, the contact springs
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{818 and i€{7, the impulse springs 1819 and {019,
C13812, the switch springs 1027 and 1028 and
C1363 to the line conductor Ci3983. At the end
of the first series of impulses, the contact springs
1946, 1017 and 1048 are moved into disengage-
ment, theveby to interrupt the path for short-
circuiting the receiver {8i{8 and the path for
short-circuiting the secondary windings 913 and
G14 of the transformer 9{0. The dizling appara-
tus 1915 is operated a number of times, as de-
scribed above, in order to cause a series of digits
te be dialed into the local switch train 107,
thereby to cause the local switch train to seize
the subscriber line Ti2 extending to the substa-
tion C in the usual manner. After the sub-
seriber line 7{3 is seized by the local switch train
107, it is tested in accordance with conventional
practice and busy tone is returned to the tele-
phone instrument at the first rate and directory
operator’s position in the event it is busy and ring-
ing current projected thereover to the substation
Cin the event that it is idle. After the subscriber
at the substaticn C answers the call, a loop is
completed therefrem by way of the subscriber
line 713, the local switch train 187 and the trunk
line CI28f to the transformer ©{0, thereby to
complete a circuit -for two-way communication
between the substation C and the first rate and
directory operator’s position.

Should the operator at the first rate and direc-
tory operator’s position {83 desire to hold the
established connection to the substation C, and
{ree the telephone instrument at the first rate
and directory operator’s position for other use,
the hold switch {938 is operated to its left-hand
position, thereby to complete a bridge connec-
tion across the line conductors Ci322 and C1203
of the trunk line C{291. 'This bridge connection
extends from the line conductor Ci382 by way of
the switch springs 1832, (633, 1234 and 1035 to
the line conductor C{382. After the hold switch
1038 is operated to its left-hand position, the dial
switch 1828 may be returned to its normal posi-
ticn, thereby to disconnect the transformer 918
from the trunk line C129f and to remove at the
switch springs (922 and {02{ ground potential
from the control conductors C!238! and CI1281.
The removal of ground potential from the con-
trol conductor Ci30! causes the control relay
R{120 to restore, as previously explained, thereby
to cause the distributor apparatus 1170 to oper-
ate as previously explained. In the course of
operation of the distributor apparatus (170 the
trunk line CI127{ individual to the first rate and
directory operator’s position and extending to the
toll switch train 88 will be assigned to be seized
by the toll switch train. Also, when the hold
switch {838 is operated to its left-hand position,
ground potential is applied to the switch spring
{831, thereby to complete a circuit for illuminat-
ing the lamp L{837, this circuit extending from
the grounded switch spring 1021’ by way of the
switch spring 103{ and the lamp L1837 to bhat-
tery. The illumination of the lamp LI837 re-
minds the operator at the first rate and direc-
tory operator’s position {23 that the hold switch
1030 occupies its left-hand position.

Should the operator at the first rate and direc-
tory operator’s position wish to reconnect the
transformer 919 to the trunk line C129!, the dial
switch {028 is operated to its left-hand position
and then the hold switch 1239 is operated to its
normal position. At this time the repeater 910
is connected to the trunk line CI291 and the
trunk line CI127{ individual to the first rate and
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directory operator’s position, and extending to
the toll switch train 108 is rendered busy as pre-
viously explained. Further the first rate and
directory operator’s position is marked as busy in
the distributor apparatus {{i® in the manner
previously described.

The release of the established connection be-
tween the first rate and directory operator’s posi-
tion 103 and the substation C is under the control
of the operator at the first rate and directory
operator’s position. In order to release the es-
tablished connection the operator at the first rate
and directory operator’s position returns the dial
switch 1028 to its normal position, thereby to dis-
connect the transformer 818 from the trunk line
C1281. When the transformer 918 is discon-
nected from the trunk line Ci28{, the loop circuit
between the transformer 96 and the local switch
train 107 is interrupted, thereby to cause the
local switch train to be released. When the local
switch train 107 is released, the connection to the
subscriber line 713 extending to the substation C
is released. At this time the apparatus involved
in the estgplished connection between the first
rate and directory operator’s position and the
substation C is completely released for further
use.

The rate and directory operators’ positions are
accessible to the toll service observing operator’s
position 184, For example, the first rate and di-
rectory operator’s position (83 is accessible to the
toll service observing operator’s position {54 by
way of the trunk line C1210 and each of the rate
and directory operator’s positions is accessible by
way of the trunk line C13088 to the toll service
observing operator’s position i04. As previously
noted, when the trunk line Ci271 individual to
the first rate and directory operator’s position is

_seized by the toll switch train 108, the control
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relay R{120 is operated. Upon operating, the
control relay R1120 applies at RAY {22 ground po-

tential to the control conductor C1302 which is

extended by way of the control conductor Ci2i11
of the trunk line Ci2{8 to the lamp 1.588 at the
toll service observing operator’s position 104,
thereby to cause this lamp to be illuminated.
Also, when the first auxiliary trunk line €210 is
seized by the toll switch train 198, the control
relay R995 operates to apply ab RA996 ground
potential to the control conductor C1363 of the
trunk line C1306 which is extended by way of the
trunk line C1306 to the lamp L1528 at the toll serv-
jce observing operator’s position 184, thereby to
cause illumination of the lamp L528. Thus, the
illumination of the lamp L589 indicates to the
operator at the toll service observing operator’s
position 104 that the trunk Jine C1271 individual
to the first rate and directory operator’s position
has been seized by the toll switch train 138, and
that shortly thereafter the operator at the first
rate and directory operator’s position will render
a service to one of the toll operators. In a sim-
ilar manner the illumination of the lamp L528 in-
dicates to the operator at the toll service observ-
ing operator’s position 104 that the first auxiliary
trunk line C1270 has been seized by the toll switch
train 108, and that shortly thereafter an oper-
ator at one of the rate and directory operators’
positions will render a service to one of the toll
operators.

When the lamp L588 is illuminated, should the
operator at the toll service observing operator’s
position 184 desire to monitor the service ren-
dered by the operator at the first rate and direc-
tory operator’s position, she inserts a proper one
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of the plugs 801, 805 or 810 i & manner more
fully described subsequently into the jack 590,
thereby to complete a connection between the
plug inserted into the jack 590 and the trunk line
Cl21l. It is noted that the jack tip 591 is con-
nected by way of the conductor Ci212 of the
trunk line C1210 to the line conductor C(289 of
the trunk line C1271 and the jack ring 592 is con-
nected by way of the conductor Ci213 of the
trunk line C1210 to the line conductor C1290 of
the trunk line CI271.

When the lamp 1528 is illuminated, should the
operator at the toll service observing operator’s
position (04 desire to monitor the service ren-
dered by the operator at the rate and directory
operator’s position answering the call on the first
aquxiliary trunk line C1278, she inserts a proper
one of the plugs mentioned into the jack 525,
thereby to complete a connection between the
plug inserted into the jack 525 and the first
suxiliary trunk line C12790. It is noted that the
jack tip 526 is connected by way of the conduc-
tor C1364 of the trunk line Ci306 to the line
conductor C4287 of the first auxiliary trunk line
C1219, and the jack ring 527 is connected by way
of the conductor Ci805 of the trunk line C 1306
to the line conductor C1298 of the first auxiliary
trunk line Ci270.

Operation of the apparatus at the toll service
observing operator’s position

The service observing operator’s position 104 is
provided with a receiver set 857 associated with
an amplifying arrangement at this position, in-
cluding two vacuum tube amplifiers 883 and 860,
The vacuum tube amplifiers 850 and 860 are asso-
ciated with three monitoring plugs 801, 805 and
810 which are adapted to be inserted into asso-
ciated jacks connected to trunk lines which are
connected to established toll connections, thereby
to allow the operator at the service observing
operator’s position i64 to monitor the established
toll connection. The amplifying arrangement
including the vacuum tube amplifiers 850 and
8690 is utilized in order to prevent an appreciable
amount of voice current from being shunted from
the established toll connection to the receiver
set 857 and the consequent disturbance of re-
peater balances and reduction in transmission.
More specifically, the receiver set 857 is of the
head type including two receivers 858 and 839
which are adapted to be respectively associated
with the ears of the operator. The receivers 858
and 85§ are connected respectively to two plugs
594 and 897. The plug 894 is associated with
two multiple connected jacks 870 and 882 while
the plug 897 is associated with two multiple con-
nected jacks 876 and §88. When the plugs 884
and 897 are inserted into the jacks 882 and 888,
respectively, the receiver 888 is connected to the
amplifier 850 and the receiver 859 is connected
to the amplifier 886. More particularly, one
terminal of the receiver 858 is connected by way
of the plug ring 835 and the jack ring 881 to the
conductor €853, and the other terminal of the
receiver 858 is connected by way of the piug tip
836, the jack tip 885, the jack contact 874 and
the jack tip 873 to the conductor C8§54, the con-
ductors C853 and C854 being connected to the
output terminals of the amplifier 850. One ter-
minal of the receiver 889 is connected by way of
the plug ring 899 and the jack ring 893 to the

- conductor C863, and the other terminal of the

receiver 859 is connected by way of the plug tip
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the jack tip 878 to the conductor C864, the con-
ductors C863 and C854 being conneccted to the
output terminals of the amplifier 868. Also, when
the plug 894 is inserted into the jack 882 the
power input circuit of the amplifier 859 is com-
pleted due to the movement of the jack springs
883 and 884 into engagement. This circuit ex-
tends from the grounded jack spring 883 by way
of the jack spring 884, C858, the positive power
input terminal of the amplifier 859 through the
apparatus in the amplifier, the negative power
input terminal of the amplifier and C855 to the
negative terminal of grounded battery. In a
similar manner, when the plug 897 is inserted into
the jack 888 the power input circuit of the am-
plifier 883 is completed due to the movement of
the jack springs 889 and 899 into engagement.
This circuit extends from the grounded jack
spring 889 by way of the jack spring 899, C886,
the positive power input terminal of the ampli-
fler 860 through the apparatus in the smplifier,
the negative power input terminal of the ampli-
fier and C865 to the negative terminal of
grounded battery.

The control input circuit of the amplifier 850
is adapted to be connected by way of the switch
829 to the monitoring plug 891. The control
input circuit of the amplifier 858 is short-cir-
cuited when the switch 820 occupies its normal
position, the conductor C851 being connected by
way of the switch springs 822, 8232, §24 and 825
to the conductor C852. When the switch 328 is
operated to its right-hand position the switch
springs 822 and 825 are respectively moved into
disengagement with the switch springs 823 and
824 and into engagement with the switch springs
821 and 825. At this time the conductor C35{
is connected by way of the switch springs 822
and 821 to the plug tip €02, and the conductor
C852 is connected by way of the switch springs
825 and 826 to the plug ring 863. The control
input circuit of the amplifier 869 is adapted to
be sclectvely connected by way of the switch
838 to the monitoring plugs 865 and 818. The
control input circuit of the amplifier 860 is short-
circuited when the switch 8308 cccupies its nor-
mal position, the conductor C861{ being connected
by way of the switch springs 838, $48, 822, 833,
833’7, 834, 841 and 84?2 to the conductor C867.
When the switch 838 is operated to its right-
hand position, the control input circuit of the
amplifier 860 is connected to the monitoring plug
305, the conductor C86! being connected by way
of the switch springs 839 and 338 to the plug tip
866 and the conductor C$62 being connected by
way of the swilch springs 842 and %43 to the
plug ring 861. On the other hand, when the
switch 830 is operated to its ieft-hand positicn the
contrel input circuit of the amplifier §58 is con-
nected to the monitoring vlug 818, the conductor
C861 being connected by way of the switch
springs 838, 848, £32 and 834 to the plug tip 8} {,
and the conductor C882 being connected by way
of the switch springs 842, 841, 8284 and 835 to the
plug ring 812, )

The service observing operator’s position (04
has access to each toll line incoming to the toll
board {89 and to each toll operator’s position at
the toll board. When the operator at the toll
service observing operator’s position 184 desires
to okserve inward and through toll service at
the toll board 108 the switch 218 is cperated to
its right-hand position, thereby tc apply ground
potential to the control conductors Ci262 and
C1203. The application of ground potential to
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the control conductor Ci202 completes an ob-
vious circuit for energizing the control relay
R520, and the application of ground potential
to the control conductor C1283 prepares a cir-
cuit traced hereinafter for energizing the con-
trol relay RE523. When energized, the control
relay RS20 operates to connect at RA52§ battery
botential by way of the resistor 517, RAB2! and
RAS31 to the control conductor C1208, thereby
to prepare a circuit traced hereinafter for en-
crgizing the control relay R555. The control
relay RS20 also applies at RAB22 ground poten-
tial by way of the switch springs 208, 208 and
207, 296, C123! and RAS2? to the control con-
ductor C1378, thereby to prepare holding cir-
cuits traced hereinafter for the control relays
RH558 and R#55. Purther the control relay R520
applies, at RA528, ground potential by way of
the switeh springs 212 and 213, Ci203, RAS534,
RCB33, the lower winding of R5306 and RA523 to
the control conductor Ci371, thereby to prepare
a circuit traced hereinafter for operating the
control relay R3536. Finally, the control relay
RE29 applies at RAB24 battery potergial by way
of the resistor 537, RA536 and RA524 to the con-
trol conductor Ci372, thereby to prepare a cir-
cuit traced hereinafter for operating the control
relay R559. .

Each toll operator’s position at the toll board
160 is provided with a link-listening key which
is operative to cause the position distributor 704
to select the tcll operator’s position as the posi-
tion to which the next incoming toll call is to
be assigned. As previously noted, the position
distributor 784 selects sequentially the toll oper-
ator’s positions having operated linl-listening
keys and assigns an incoming toll call to the
selected toll operator’s position. When the posi-
tion distributor 184 operates to select g particu-
lar toll operator’s position, ground potential in
the position distributor 794 is applied to the con-
trol conductor individual to the toll operator’s
position extending to the toll service observing
operator’s positicn 184. For example, when the
position distributor 184 operates to select the
first toll operator’s position 762, ground poten-
tial in the position distributor 784 is applied to
the contrel conductor C1232 individual to the
first toll operator’s position extending to the toll
scrvice observing operator’s position [04.
application of ground potential to the control
conductor Ci23z completes a cireuit for ener-
gizing the control relay RS50, this circuit ex-
tending from the grounded control conductor
Ci282 by way of the upper winding of RE50,
Ci372, RA524, RAE3I6 and the resistor 537 to
battery. When energized over the above-traced
circuit the control relay R558 operates to coni-
plete at RASS? s circuit for illuminating the
position lamp LS8 and for holding itself in its
operated position, this circuit extending from
ground at the switch spring 288 by way of the
switeh spring 289, C1204, RA522, Ci316, the lower
winding of R358, RAS52 and L558 to battery.
The illumination of the position lamp 1558 in-
dicates to the cperator at the toll service observ-
ing operator’s position that the first toll oper-
ator’s position 702 has been selected by the posi-
tion distributor 764 to receive the next incoming
toll call. The control relay R558 also completes
at RAS5{ a path for short-circuiting the lower
winding of the control relay RE39, this circuit
extending frem the grounded control conductor
C1232 by way of RABS!, CI311, RAS23, the lower
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winding of R530, RC533, RA534, C1203 and the

switch springs 213 and 2i2 to ground.

The operator at the toll service observing
operator’s position inserts the monitoring plug
805 into the jack 575 and operates the switch
838 to its right-hand position in the event she
wishes to monitor the inward and through toll
service to be rendered by the operator at the
first toll operator’s position 782 when the next
incoming toll call is assigned to the first toll
operator’s position. At this time the input cir-
cuit of the amplifier 866 is connected across the
line conductors of the trunk line at the first
toll operator’s position 702. More specifically,
one control input terminal of the amplifier 86¢
is connected by way of C8€{, the switch springs

. 839 and 038, the plug tip 886, the jack tip 516,
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and the conductor Ci2{8 of the cable ciz2z! to
one of the line conductors of the trunk line in-
coming to the first toll operator’s position. - The
other control input terminal of the amplifier
860 is connected by way of €882, the switch
springs 842 and 843, the plug ring 887, the jack
ring 577.and the conductor C {249 of the cable
C1221 to the other line conductor of the trunk
line incoming to the first toll operator’s position.
Also, the control conductor of the trunk line
incoming to the first toll operator’s position is
connected by way of the control conductor C1229
of the cable C122{, the jack sleave 518, the plug

. sleeve 888 and the switch springs 845 and 844
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to the control conductor C1288, thereby to pre-
pare a circuit traced hereinafter for energizing
in series the control relays R248 and R253. Fur-
thermore, operation of the switch 838 fo its

‘right-hand position completes a circnit for en-

ergizing the control relay R230, this circuit ex-
tending’ from the grounded. switch spring 8371
by way of the switch spring 838, C1209, RA244
and the winding of R230 to battery. When en-
ergized over the above-traced cirelit the control
relay R236 operates to prepare a cireuit traced
hereinafter for applying battery potential to the
control conductor C1206. :

When the mext toll call is extended to the

“toll board 188 it will be assigned by the position

distributor 784 to the first toll operator’s posi~
tion 182 to be answered. Assuming that the toll
call is extended to the toll beard (88 by way
of a toll line associated with the trunk line cl217
individual thereto, as soon as the toll call is as-
signed to the first toll operator’s position ground
potential is applied in the line cirveuit of the toll
line to the control eonductor Ci216 of the trunk
line C1217. This application of ground poten-
tial to the control conductor Ci2i6 completes a
circuit for energizing the control relay R555, this
circuit extending from the grounded contro!
conductor C12i6 by way of the upper winding of
R555, Ci200, RAB3 I, RASZE and the resistor {7
to battery. When energized over the above~
traced circuit the control relay RESE operates to
compléte at RASSE a circuit for illuminating the
toll line lamp L5ET and for holding RE55 in its
operated position. - This circuit extends from
ground at the switch springs 297 and 208 by way
of the switch springs 265 and 2903, Ci28¢, RAB22,
C1310, the lower winding of RES5, RABIE and
1557 to battery. The lumination of the toll
line lamp L5537 indicates to the operator at the
toll service observing cperator’s position {04 that
the toll call assigned to the first toll operator’s
position 762 is routed thereto by way of the
toll line with which the trunk line Ci247 is indi-
vidually associated. Due to the fact that the

"the receiver 889. .
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trunk line C1221 is connected across the trunk
line at the first toll operator’s position 702,, the
operator at the toll service observing operator’s
position may monitor the connection. This
monitoring connection  includes -the trunk line
C1221, the jack 573, the plug 835, the switch 838,
the amplifier 868, the jack 888{ the plug 897 and

When the operator at the first toll operator’s
position 762 answers the toll call, the link-listen-
ing key is returned to its busy position and-the
position distributor 764 operates automatically to
select another toll operator’s position to receive
the next incoming toll call. The position. dis-
tributor 764 also operates to remove ground po-
tential from the control conductor 1232, thereby
to interrupt a point in the path for short-circuit-
ing the lower winding of the control relay RB30.
At this time a circuit for energizing the control

relay R530 is completed, this circiiit  extending

from the grounded switch spring 202 by way of
ihe switch spring 218, C1203, RA534, RCE83, the
lower winding of R5E8, RA523, Ci31¢, the upper
winding of R550, C1372, RAG24, RAS3I6 and the
resistor 537 to battery. When energized over the
above-traced circuit, the control relay R538 op-
erates to complete at RAB32 and RAB34 a hold-
ing circuit for itself extending from the grounded
control conductor C1203 by way of RAB34, RAG32
and the upper winding of RE30 to battery. The
control relay R530 also interrupts at RAB34 and
RC533 a point in its original operating circuit,

interrupts at RAB3{ a point in the path for ap-

plying battery potential to the control conductor
C1209, and interrupts. at RAB36 a point in the
path for applying battery potential to the control
conductor C1372. The removal of batiery po-
tential from the control conductor C1200 pre-
vents any of the other control relays correspond-
ing to the control relay R§53 and associated with
the other trunk lines corresponding to the trunk
line C12iT from being operated when the next
toll call’on an incoming toll line is assigned to a
toll operator’s position while the operator at the
toll service observing operator’s position 184 is
Inonitoring the toll service being rendered by the
operator at the first toll operator’s position 782.
Also, the removal of ‘batlery potential from the
control conductor C1372 prevents any of the other
relays corresponding to the relay R558 and asso-
ciated with the other trunk lines corresponding
to the trunk line C1232 from being operated when
the position distributor 764 selects the next toll
operator’s position to assign the next incoming
toll call thereto, while the operator at the toll
service observing operator’s position 104 is. mon-
itoring the toll service being rendered by the toll
operator ab the first toll operator’s position 762.

The control relays R538 and R555 remain In

their operated positions and the lamps L5567 and

1.558 remain illuminated until the switch 208 is
operated to its right-hand position, thereby to
remove ground potential from the control con-
ductor C128{. The removal of ground potential
from the control conductor Ci28i causes the con-
trol relays R§50 and R585 to restore. Upon re-
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storing, the control relay R558 interrupts at .

RAS5S5{ a further poini in the original circuit for
operating the control relay R530, and interrupts
at RA552 a further point in the ecircuit for il-
luminating the lamp 1.568. - Upon restoring, the
control relay R555 interrupts at RABS6 a further
point in the circuit for illuminating the lamp
1551. At this time the control relays R588 and
R555, and the other centrol relays corresponding
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thereto, occupy their restored positions and re-
main in these positions until the switch 218 is op-
erated to its normal position to cause the control
relays R520 and R538 to restore in a manner more
Tully described subsequently.

The operator at the first toll operator’s position
102 extends the toll cali to an outgoing toll line
by dialing a proper series of digits into the toll
switch train 188, thereby to cause the toll switch
train o seize an outgoing trunk line extending
to the desired distant exchange. When the toll
switch train (88 seizes the outgoing trunk line,
ground potential is applied to the control con-
ductor of the trunk line individually associated
therewith, thereby to prepare a cireuit for opar-
ating the relay corresponding to the relay RB55
associated with the trunk line. For example,
assume that the trunk line CI217 is individuaily
associated with the outgoing trunk line seized by
the toll switch train 168 at this time, instead of
being individually associated with the incoming
toll line to the first toll operator’s position 102,
as previousiy assumed. In this event, when the
toll switch train 108 seizes the outgoing trunk
line, ground potential is applied therein to the
control conductor C1216 of the trunk line Ci2147,
hereby to prepare a circuit traced hereinafter
for operating the control relay R555. The oper-
ator ab the first toll operator’s position 182 then
operates the ringing key at this position, thereby
to cause ground potential to be applied to the
control conductor C1220 of the trunk line C{23§
associated with the first toll operator’s position.
The application of ground potential to the con-
trol conductor C1220 completes a circuit for en-
ergizing in series the control relays R249 and
R2ED, thereby to cause these relays to operate.
This circuif extends from the grounded control
conductor Ci228 by way of the jack sleeve 578,
the plug slecve 808, the contact springs 845 and
844, Ci208, the upper winding of R240 and the

winding of R258 to battery. Upon operating, the

control relay R256 interrupts at RA25{ and RC252
a point in a circuit traced hereinafter for illumi-
nating the disconnect supervisory lamp L2861,
prepares at RA25f and RC253 a point in a circuit
traced hereinafter for illuminating the ringing
supervisory lamp L2682, prepares at RA25E g point
in a circuit traced hereinafter for applying bat-~
tery potential to the control conductor Ci260,
prepares at RA255 a point in a circuit traced
hereinafter for energizing the control relay R5G0,
and interrupts at RA258 a point in the holding
circuit of the control relay R240. Upon operat-
ing, the control relay R240 completes at RA24!
& point in a path for applying hattery potential
to the control conductor Ci1208, this path extend-
ing from battery at the resistor 232 by way of
RAZI!, RA241 and RA254 to the control con-
ductor Ci230. This application of battery pp-
tential to the control conductor Ci292 completes
a circuit for operating the control relay RE555,
this circuit extending from battery potential on
the control conductor CI1293 by way of the upper

5 winding of R555 to ground potential on the con-

trol conductor C!246& of the trunk line CI2{7
individually associated with the seized outgoing
trunk line as just assumed. When energized over
the above-traced circuit, the relay R555 operates
to prepare at RAS56 a point in the circuit for il-
luminating the toll line lamp 1.857 and for hold-
ing the control relay RE555 in its operated posi-
tion. The control relay R24% also completes at
RA242 a point in a circuit for illuminating the
ringing supervisory lamp 1.202, this circuit ex-
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tending from ground at RA242 by way of RA25I,
RC283 and L202 to battery. The illumination of
the lamp L2092 advises the operator at the toll
service observing operator’s position that ringing
current is being projected over the outgoing ioll
line. The control relay R240 also completes at
RAZ242 a circuil for energizing the control relay
R508, this circuit extending from ground at
RA242 by way of RA255, C1204 and the winding
of R8¢ to baitery.
above-traced circuit, the control relay RE08 op-
erates to move the weighted armature RA50( into
engagement with the contact RC583, the latter
contact being moved into engagement with the
contact RCE82, thereby to complete a circuit for
energizing the control relay R585 and to prepare
a point ia a circuit for holding the control relay
RB05 in its operated position. The circuit for en-
ergizing the control relay R5085 extends from the
grounded armature RAGS! by way of RCbHE3,
RCE32Z and the winding of R505 to battery. When
energized over the above-traced circuit, the con-
trol relay R505 operates to complete at RA508
a point in its holding circuit, this holding circuit

extending from ground at RAS0{ by way of >

RCH83, RAB2 and the winding of R505 to bat-
tery. Further, the control relay RB05 applies at
RABSS muitiple battery potential to the control
conductor C{289, thereby to complete a multiple

circuit for energizing the control relay RB555. ¢

This circuit extends from battery by way of the
resistor 517, RA586, C1280 and the upper winding
of R585 to the grounded control conductor Ci216
of the trunk line C1247. Finally the control relay
REGS completes at RASOT
the control relay R555 operated and for illumi-
nating the toll line lamp L5571, this circuit ex-
tending from ground at RAS3T by way of C1379,
the lower winding of R385, RAS56 and L1557 to
battery. The ilumination of the toll line lamp
L5357 indicates to the operator at the toll service
observing operator’s position {04 that the outgo-
ing toli line, with which the trunk line Ci217 is
individually associated, is the toll line over which
the outgoing toll call is being extended. Further,
the control relay R245 brepares at RA243 a point
in its own helding circuit and interrupts at RA244
a point in the operating circuit of the control re-
lay R238. The control relay R230, being of the
slow-to-release type, restores shortly thereafter
to interrupt at RA231 a point in the original cir-
cuit for operating the control relay R555, the lat-
ter control relay being retained in its operated
position at this time by the operater control relay
R515.

When the toll operztor in the distant exchange
answers the toll call exiending thereto, the op-
erator at the first toll operator’s position 702
operates the ringing key at her position to arrest
the application of ringing current to the outgo-
ing toll line extending to the distant exchange.
When this ringing key is thus operated ground
potential {s removed from the control conductor
C1228 of the trunk line C1223 extending to the
first toll operator’s position 102, thereby to in-
terrupt the circuit for energizing in series the
coentrol relays R243 and R259, causing the control
relay Ri48 to restore immediately. Upon restor-
ing, the contrsl relay R248 interrupts at RA241
a further peint in the original path for applying
battery potential to the control conductor C209,
annd interrupts at RA242 a point in the circuits
for illuminating the ringing supervisory lamp
L2082 and for operating the control relay RS500.

When energized over the i

the circuit for holding :.
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RA243 a point in its own holding circuit and
completes at RA26& a point in the operating cir-
cuit of the control relay R238. When the ringing
supervisory lamp 1202 is extinguished, the op-
erator at the toll service observing operator’s po-
sition 184 is advised that the projection of ring-
ing current over the outgoing toll line has been
arrested. The control relay R230 reoperates to
prepare at RA231 a point in the original path for
applying battery potential to the control con-
ductor C12806. Shortly after the circuit for ener-
gizing the control relay R250 is interrupted, the
latter control relay, being of the slow-to-release
type, restores. Upon restoring, the control relay
R250 prepares at RA251 and RC252 a point in
the circuit for illuminating the disconnect su-
pervisory lamp L28f, interrupts at RA281 and
RC253 a further point in the circuit for iluminat-
ing the ringing supervisory lamp 1202, interrupts
at RA254 g further point in the path for apply-
ing battery potential to the control conductor
c1260, interrupts at RA255 a further point in the
operating circuit of the control relay R500 and
prepares at RA256 a point in the holding circuit
of the control relay R240.

‘When the operating circuit of the control relay
R500 is interrupted, this control relay restores,
thereby to release its weighted armature RAS6I
and to interrupt at RC502 and RCH03 & point in
the original operating circuit of the control relay
RE05. The weighted armature RABDI vibrates
between the contacts RC593 and RC594 and into
alternate engagement therewith, thereby to in-
termittently complete the holding circuit of the
control relay RB85. After a predetermined time
interval, the weighted armature RABOI assumes
an intermediate position between the contacts
RO5063 and RCH14, thereby to completely inter-
rupt the holding circuit of the control relay R905.
Shortly thereafter, the control relay R505, being
of the slow-to-release type, restores to interrupt
at RA566 a point in the path for applying bat-
tery potential to the control conductor C1200,
thereby to interrupt the operating circuit of the
control relay RE55. The control relay R505 also
interrupts at RABOT a point in the circuit for
illuminsting the toll line lamp 1,557 and for hold-
ing the contrel relay R555 in its operated posi-
tion, causing the latter control relay to restore,
and interrupts at RAS588 a further point in its
own holding circuit. Upon restoring, the control
relay REBS interrupts at RA556 a further point
in the circuit for illuminating the toll line lamp
1,557. The weighted armature RAS0! of the
conirol relay R598 and the slow-to-release relay
RES have suitable characteristics such that the
toll ine lamp L557 is extinguished approximate-
ly ten seconds after the projection of ringing
current over the outgoing toll line is arrested.
When the toll line lamp 1557 is extinguished,
the operator at the toll service observing oper-
ator’s position is advised that approximately ten
seconds have elapsed since the projection of ring-
ing current over the outgoing toll line was ar-
rested.

The operator at the toll service observing op-
erator’s position then inserts the monitoring plug
801 into the jack 576 and operates the switch 820
to its right-hand position, thereby to connect the
receiver 858 by way of the amplifier 850 to the
outgoing toll line, the receiver 859 being con-
nected at this time by way of the amplifier 868,
the switch 830, the plug 805 and the jack 515
to the trunk line C{221 extending to the first toll
operator’s position 702. More particularly, one

35

control input termninal of the amplifier 830 is
connected by way of C851, the switch springs 822
and 821, the plug tip 802, the jack tip 571 and
the line conductor Ci214 of the trunk line CI2 i7
to one line conductor of the outgoing trunk line
and the other control input terminal of the am-
plifier 868 is connected by way of €852, the switch
springs 825 and 826, the plug ring 803, the jack
ring 572 and the line conductor Cl2i% of the
trunk line C1217 to the other line conductor of
the cutgoing trunk line. Also, a circuit is com-
pleted for illuminating the lamp L8 14, this circuit
extending from the grounded control conductor
Ci216 of the trunk line C1217 by way of the jack
sleeve 573, the plug sleeve 804 and L814 to bat-
tery.  'The illumination of the lamp 1814 indi-
cates to the operator at this position that the
outgoing toll line with which the trunk line
Ci241 is individually associated is a busy toll
line. At this time, if the outgoing toll line, with
which the trunk line C1217 is individually asso-
ciated, is the outgoing toll line to which the first
toll operator’s position 782 is connected, then the
operator at the toll service observing operator’s
position will hear in the receivers 858 and 859
one conversation. On the other hand, if the
cutgoing toll line, with which the trunk line
Ci217 is individually associated, is not the out-
going toll line to which the first toll operator’s
position 702 is connected, then the operator at
the toll service observing operator’s position will
hear in the receivers 858 and 859 two conversa-
tions. Thus, the cutgoing toll line, to' which the
first toll operator’s position 102 is connected, is
verified. After verifying the outgoing toll line to
which the fitst toll operator’s position 702 is
connected, the operator at the toll service ob-
serving operator’s position (84 withdraws the
plug 88! from the jack 570 and inserts the plug
818 intc the jack 570. The switch 820 is then
returned to its normal position and the switch 830
is operated to its left-hand position, thereby to
connect the receiver 859 by way of the amplifier
860, the switch 838, the plug 818, the jack 578
and the trunk line C{217 to the outgoing toll line
extending to the distant exchange.

When the operator at the toll service observing
operator’s position §94 ohbserves that the connec-
tion between the first toll operator’s position 702
and the distant exchange is to be released, she
operates the switch 838 from its left-hand position
10 its right-hand position, thereby to connect the
receiver 858 by way of the amplifier 8680, the
switch 830, the plug 885, the jack 575 and the
trunk line C1221 to the trunk line at the first toll
operator’s positicn. When the operator at the
first toll operator’s position releases the connec-
tion by operating a release key at her position,
ground potential through a resistor is applied
thereat to the confrol conductor CI220 of the
trunk line C122f extending to the toll service
observing cperator’s position 1§4, thereby to com-
plete a circuit for energizing the control relay
R248. This circuit extends from the grounded
control conductor C228 by way of the jack sleeve
518, the plug sleeve 888, the switch springs 845
and 844, C1268, the upper winding of R240 and
the winding of R250 to battery. When energized
over the above-traced circuit, the control relay
R240 operates. However, the control relay R250
does not operate due to the high series resistance
of this cireuit. Upon operating, the control relay
R24) completes at RA242 a circuit for illuminat-
ing the disconnect supervisory lamp L208t, this
circuit extending from ground at RA242 by way of
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RA281, RC252 and L2081 to battery. The illumi-
nation of the disconnect supervisery lamn» L2681
indicates to the operator at the toll service ch-
serving operator’s position (84 thai the estab-
lished connection between the first toll oper-
ator’s pesition 782 and the distant exchange has
heen released. The control relay RZ48 also com-
bletes at RA242 a holding circuit for itself extend-
ing from ground at the switch spring 2¢7 hy way
of the switch spring 216, RA256, RAZ43 and the
lower winding of R248 to battery.

In order to completely release the apparatus at
the toll service observing operator’s position 04,
the switch 838 is retuwrned to its normal position.
The swifch 210 is operated to its left-hand posi-
tion and the switch 25 is operated to its right-
hand position. When the switch 238 is operated
to its normal position, the switch springs 844 and
845 arc moved into disengagement, thereby to
interrupt a point in the circuit for operating the
control relay R248, this control relay being re-
tained in its operated position at this time due to
its completed holding circuit. When the switch
210 is operated to its lefi-hand position, the sper-

~ating circuit of the control relay R%2% and the

holding circuit of the control relay R538 arc inter-
rupted, causing these relays to restore. TUnon
restoring, the control relay RB528 interrupts af
RAS52! a point in the path for applying batiery
potential to the control conductor C1289, inter-
rupts at RAS22 a point in the path for applving
ground potential to the control conductor C£372,
interrupts at RA523 a point in the path for apply -
ing ground potential to the control condusctor
C1374 and interrupts at RA524 a point in the path
for applying battery potential to the control con-
ductor C1372. Upon restoring, the control relay
RE38 prepares at RAS3E a point in the path for
applying battery potential to the control con-
ductor C1269, interrupts at RAS32 and RAB34 a
further point in its own holding circuit, prevares
at RAB34 and RC533 a point in the path for
applying ground potential tc the control con-
ductor Ci1371 and prepares at RAR36 2 point in
the path for applying battery potential to the
control conductor Ci872, When the switch 245
is operated to its right-kand position, the holding
circuit of the confrol relay R248 is interrupted,
causing this relay to restore. Upon restoring, the
control relay R248 interrupts at RA241 a point in
the path for applying battery potential to the
contro! conductor C1280, interrupts at RAZ42 the
circuit for illuminating the disconnect supervis-
ory lamp L281, interrupts at RA243 a further
point in its own holding circuit and prepares at
RA244 a point in the operating circuit of the
control relay R238. 'When the disconnect super-
visory lamp L28! is extinguished, the operator at
the toll service observing operater’s position oper-
ates the switch 205 to its left-hand position, there-
by to apply ground potential to the control con-
ductor C1281. At this time, the apparatus at the
toll service observing operator’s position {84 is
completely released for further use.

From the foregoing description it was assumed
that 2 toll call routed by way of an incoming toll
line was assigned by the position distributor 764
to the first toll operator’s position 782 and that
shortly thereafter the operator at the first toll
operator’s position operated her link-listening key
to cause ground potential to be removed from the
control conductor 81222, thereby to cause the con-
trol relay R538 to be operated, as previously ex-
plained. Upon operating, the control relay RE38
interrupts at RA53! a point in the path for apply-
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ing ground potential to the contral conductor
C1209, thereby to prevent the operation of other
control relays corresponding to the controj relay
RE88. Also i, was noted that the control relay
RE55 was operated when sground potential was
applied in the line circuit of the incoming toll
line to the control conductor Ci215 of the trunk
line C1217 individually associated with the incom-
ing toll line. It may happen that an operator at
another toll operator’s position at the toll board
{88 hag the link-Lstening key at her position
operated tc cause the position distributor 784 to
assign the next incoming tell call to her position
after the incoming toll call is assigned to the first
toll operater’s position 782. At this time, should
a second 1oll call come into the tcll board 100
Immediately after the first toll call is assigned by
the positicn distributor 124 to the first toll aper-
ator’s position 782, the position distributor 704
would assign the second toll call to the other toll
coerator’s pesition. When the second toll eall is
assigned to the other toll operator’s position,
ground potential is applied in the line circuit of
the second incoming toll line tc the control con-
ductor cf the trunk line individually associated
with the second toll line and corresponding to
the contrel conductor CI2I8 of the trunk line
Ci217T associated with the first toll line. Thus, a
relay corresponding to the relay R358 would oper-
ate snortly after the operation of the control
relay R555, thereby to cause the toll line lamp
LEET and onother toll line lamp corresponding
therete and individuzl to the second toll line to
be lluminated. Due to the lluminstion of these
twoe toll line lamps, it is jmpossible for the oper-
ator at the toll service observing operator’s posi-
tion {8€ to know which of the toll calls the oper-
ator at the first toll operator’s pasition 707 is
answering. In order to verify the call which the
operater at the first toll operator’s position is
answering, the operator at the toll service ohserv-
ing opsrator’s position (04 operates the switch
828 to its right-hand position and inserts the
monitoring plug 82( into the jack 570. If the
operator at the first toll operator’s position 702 is
answering the toll call on the first toll line, the
operator at the toll service observing operator’s
position hears one conversation in the receivers
858 and 858, thereby verifying the tcll call which
the operator at the first toll operator’s position is
answering. On the other hand, should the oper-
ator at the toll service observing cperator's posi-
tion 762 hear two conversations at this time, she
would know that the toll operator at the first toll
operator’s position is answering the toll call on
the second toll line and not the toll call on the
first toll line. Following this verification, the
operator at the 0!l service observing operator’s
position ingerts the monitoring jack 818 into the
jack connected to the trunk line individual to the
toll line te which the first toll operator’s position
702 is connected, and operates the switch 836 to
its left-hand position, therchy to monitor the
established connection between the first toll oper-
ator’s position and the distant exchange, as
previously explained.

The toll service observing operator’s position
£33 has access to each C. L. R. line incoming to
the toll board {22 and to each C. L. R. operator’s
position at the toll board. When the operator
at the toll service chserving operator’s position
184 desires to cbserve recording and paystation
service at the toll board 188, the switch 225 is
cperated to its right-hand position, thereby to
apply ground potential to the control conductors
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{306 and Ci201. The application of ground
potential to the control conductor C1207 com-
pletes an obvious circuit for energizing the con-
irol relay R5!3 and the application of ground
potential to the control conductor C1i206 prepares
a circuit traced hereinafter for energizing the
control relay R548. When energized, the control
relay REID operates to connect at RAB1I battery
potential by way of the resistor 518, RA5I! and
RA541 to the control conductor C1388, thereby to
prepare s circuit traced hereinafter for ener-
gizing the control relay R965. The control relay
REID also connects at RABIZ ground potential
by way of the switch springs 222, 221 and 223,
224, 1205 and RAS512 to the control conductor
Cci381, thereby to prepare holding circuits traced
hereinafter for the control relays R58) and R585.
Further, the control relay R518 conuects ab
RA5(3 and RA514 ground potential by way of the
switch springs 227 and 226, C1208, RASI3, RABHES,
RCE42, the lower winding of R548 and RABIA
to the control conductor C1382, thereby to pre-
pare a circuit traced hereinafter for cperating
the control relay R548. Finally, the control relay

o= R510 connects at RABI5 battery potential by way
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of the resistor 545, RA584 and RA515 to the con-
trol conductor Ci383, thereby to prepare a cir-
euit traced hereinafter for energizing the control
relay R580. ’

Tach C. L. R. operator’s position at the. toll
board (09 is provided with a link-listening key
which is operated to cause the position dis-~
tributor 183 to select the C. L. R. operator’s posi-
tion as the position to which the next incoming
C. L. R. call is to be assigned. As previously
noted, the position distributor 163 selects sequen-~
tially the C. L. R. operators’ positions having
operated link-listening keys and assigns an in-
coming C. L. R. call to the selected C. L. R. Op-
erator’s position. When the position distributor
103 operates to select a particular C. L. R. op-
erator’s position, ground potential in the position
distributor 102 is applied to the control conductor
jndividual to the C. L. R. operator’s position ex-
tending to the toll service observing operator’s
position 1€4. For example, when the position
distributor 183 operates to select the first C. L. R.
operator’s position 101, ground potential in the
position distributor 793 is applied to the control
conductor C1231 individual to the first C. L. R.
operator’s position extending to the toll service
observing operator’s position {84 This applica-
tion of ground potential to the control conductor
C1231 completes a circuit for energizing the
control relay RE60, this circuit extending from
the grounded control conductor Ci231 by way of
the upper winding of R5€8, C1383, RAGIS, RABAA
and the resistor 545 to battery. When energized
over the above-traced circuif, the control relay
REBRD operates to complete at RABS2 the circuit
for illuminating the position lamp 1,568 and for
holding itself in its operated position, this circuit
extending from ground at the switch spring 222
by way of the switch spring 221, C1283, RABIZ,
Ci381, the lower winding of RS560, RA562 and
1568 to battery. The illumination of the posi-
tion lamp L568 indicates to the operator at the
toll service observing operator’s position that the
first €. L. R. operator’s position 18f has been
selected by the position distributor 153 to receive
the next incoming C. L. R. call. The controi
relay RB60 also completes at RABE! a path for
short-circuiting the lower winding of the control
relay R546, this circuit extending from the
grounded control conductor CI231 by way of
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RABGI, C1382, RAS14, the Iower winding of RS540,
RCHA2, RAS43, RAGI3, CI208 and the switch
springs 22% and 221 to ground.

The operator at the toll service observing op-
erator’s position inserts the monitoring plug 805
into the jack 53% and operates the switch 830
to its right-hand poesition in the event she wishes
to monitor the C. L. R. service o be rendered
by the operator at the first C. L. R. operator’s
position 184 when the next incoming C. L. R.
call is assigned to the first C. L. R. operator’s
position 101, Ap this time the input circuit of
the amplifier 888 is connected by way of the
switch B30, the plug 885, the jack 585 and the
frunk line Ct238 across the line conductors of the
tyunk line at the first €. L. R. operator’s posi-
tion 161,

Wren the next C. L. R. call is extended to the
toll board 100 it will be assigned by the position
distributor 783 to the first C. L. R. operator’s
position 181 to be answered. Assuming that the
C. L. R. call is extended to the toll board 100 by
way of a toll line associated with the trunk line
1228 individual thereto, as soon as the C. L. R.
call is assigned to the first C. L. R. operator’s
position, ground potential is applied in the line
circuit of the C. L. R. line to the control con-
ductor C1225 of the trunk line C1226. This ap-
plication of ground potential to the control con-
ductor C1225 completes a circuit for energizing
the control relay R85, this eircuit extending from
the grounded control conductor C1225 by way of
the upper winding of R565, C1382, RAS54!, RASIH
and the resistor 516 to battery. When energized
over the above-traced circuit, the control relay
R565 operates to complete at RABE6 a circuit for
lluminating the C. L. R. line lamp 1567 and for
holding RE65 in its operated position, This cir-
cuit extends from ground at the switch springs
995 and 221 by way of C1285, RA512, 1381, the
iower winding of R56%, RASSE and 1567 to bat-
tery. The illumination of the C. L. R. line lamp
1531 indicates to the operator at the toll service
observing operator’s position 194 that the C. L. R.
line assigned to the first C. L. R. operator’s posi-
tion 181 is routed thereto by way of the C. L. R.
line with which the trunk line C1i286 is indi-
vidually associated. Due to the fact that the
trunk line C1238 is connected across the trunk
line at the first C. L. R. operator’s position 181,
the operator at the toll service observing opera-
tor’s position may monitor the connection. This
monitoring connection includes the trunk line
1230, the jack 585, the plug 885, the switch 8388,
the amplifier 880 and the receiver 859.

When the operator at the first C. L. R. opera-
tor’s position 781 answers the C. L. R. call, the

Iink-listening key is returned to its busy position

snd the position distributer 103 operates auto-
matically. to select another C. L. R. operator’s
position to receive the next incoming C. L. R. call.
The position distributor 703 also operates to re-
move ground potential from the control conduc-
tor C123i, thereby to interrupt a point in the
path for short-circuiting the lower winding of
the control relay R458. At this time a circuit for
energizing the control relay R549 is completed,
this circuit extending from the grounded switch
spring 227 by way of the switch spring 226, C1206,
RAG(2, RAB543, RCH542, the lower winding of
R540, RA514, C1382, RABSI, the upper winding of
R560, C1383, RASIS, RA544 and the resistor 54%
to battery. When energized over the above-
traced circuit, the control relay R540 operates to
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for-itsell extending from the grounded control
conductor Ci236 by way of RA5i3, RA543, RAGS?
and the upper winding of R548 to battery. The
control relay RE4D also interrupts at RA543 and
RCH42 a point in its original operating circuit,
interrupts at RAS4! a point in the path for ap-
plying battery potential to the control conductor
Ci388, and interrupts at RA544 g point in the
path for applying battery potential to the control
conductor Ci383. The removsal of battery poten-
tial frem the control conductor C1285 prevents
any of the other conirol relays corresponding to
the control relay R565, and associated with the
other trunk lines corresponding to the trunk line
Ci228, from being operated when the next C. L. R.
call is assigned to a C. L. R. operator’s position
while the operator at the toll service observing
operator’s position {84 is monitoring the C. L. R.
service being rendered by the operator at the firss
C. L. R. operator’s position T81. Also, the re-
moval of battery potential from the control con-
ducter C1§88 prevents any of the other relays
corresponding to the relay R568, and associated
with the other trunk lines corresponding to the
trunk line CI22{, from being operated when the
positicn distributor selects the next C. L. R. op-
erator’s position to assign the next incoming
C. L. R. call thereto while the operator at the
toll service observing operator’s position i84 is
monitoring the C. L. R. service being rendered
by the C. L. R. operator at the first C. L. R. opera-
tor’s nosition 76{.

The control relays R558 and R565 remain in
their operated positions and the lamps 1567 and
1568 remain illuminated until the switch 228 is
operated to its right-hand position, thereby to
remove ground potential from the control con-
ductor C1285. The removal of ground potential
from the control conductor C1205 causes the con-
trol relays RE60 and R385 to restore. Upon re-
storing, the control relay R530 interrupts at
RAES{ a further point in the original circuit for
operating the control relay R540, and interrupts
at RABEZ a further point in the circuit for il-
luminating the lamp 1.588. Upon restoring, the
conttrol relay R585 interrupts at RA566 a further
point in the ecircuit for illuminating the lamp
LE6Y. At this time the control relays R568 and
R385, and the other control relays corresponding
thereto, occupy their restored positions and re-
main in these positions until the switch 225 is
operated to its normal positicn to cause the con-
trol relays R8I0 and R548 to restore in a manner
morz fully described subsequently.

The operator at the first C. L. R. operator’s
position 781 extends the C. L. R. call to an out-
going toll line by dialing a proper series of digits
into the toll switch train 193, thereby to cause the
toll switch ¢rain to seize an outgoing trunk line
extending to the desired distant exchange.
When the toll switch train {38 seizes the outgoing
trunk line, ground potential is applied to the con-
trol conductor of the trunk line individually as-
sociated therewith. For example, assume that
the trunk line Ci2(7 is individually associated
with the outgoing trunk line seized by the toll
switch train 188 at this time instead of being in-
dividually associated with an incoming toll line
to the toll hoard 139, as previously assumed. In
this event, when the toll switch train (08 seizes
the cutgcing trunk line, ground potential is ap-
plied therein to the control conductor Cl216 of
the trunk line C{2!7, thereby to prepare a circuit
traced hereinafter for operating the control relay
RESS. The operator at the first C. L. R, opera-
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tor’s position 78 then operates the ringing key at
this position, thereby to cause ground potential
0 be applied to the control conductor C1228 of
the trunk line C{235 associated with the first
C. L. R. operator’s position. The application of
ground potential to the control conductor C1229
completes a circuit for energizing in series the
control relays R246 and RZ58, thereby to cause
these relays to operate. This circuit extends
{rom the grounded control conductor C1229 by
way of the jack sleeve 588, the plug sieeve 808,
the contact springs 845 and 844, Ci288, the upper
winding of R24§ and the winding of R250 to bat-
tery. The control relays R246 and R250 operate
to cause the control relay R23% to restore, to
cause the ringing supervisory lamp L202 to be il-
luminated, to cause the control relay R530 to op-
erate and to cause the control relay R555 to he
opgrated in the manner previously described.
Also, the control relay R588 causes the control
relay R505 to be operated, which latter relay
causes the toll line lamp L3537 to be illuminated
as previously explained. The illumination of the
toll line lamp L537 indicates to the operator at
the toll service cbserving operator’s position {04
that the C. L. R. call is being extended by way of
the toll line with which the trunk line C{2!7 is
individually associated and the illumination of
the ringing supervisory lamp L2062 indicates to
the operator at this position that ringing current
is being projected over the outgoing toll line as
previously explained.

When the toll operator in the distant exchange
answers the toll call extending thereto, the op-
erator at the first C. L. R. operator’s position
it operates the ringing key at her position to
arrest the application of ringing current to the
outgoing toll line extending to the distant ex-
change. When this ringing key is thus oper-
ated, ground potential is removed from the con-
trol conductor CI228 of the trunk line Ci230
extending to the toll service observing operator’s
position, thereby to interrupt the circuit for en-
ergizing in series the control relays R248 and
R&88, causing the control relay R240 to restore
immediately, and the control relay R258 to re-
store shortly thereafter. The restorations of the
control relays R240 and R259 are effective to
cause the control relay R238 to reoperate, to
cause the ringing supervisory lamp 1202 to be
extinguished and to cause the control relay R500
to restore in the manner previously described.
Upon restoring, the control relay R500 causes
the control relay R555 to restore approximately
ten seconds thereaflter, thereby to cause the con-
trol relay R555 to restore and the toll line lamp
L&5T to be extinguished as previously explained.
When the ringing supervisory lamp L202 is ex-
tinguished, the operator at the toll service ob-
serving operator’s position is advised that the
projection of ringing current over the outgoing
toll line has been arrested, and when the toll
line lamp 1557 is extinguished, the operator at
this position is advised that approximately ten
seconds have elapsed since the projection of
ringing current over the outgoing toll line was
arrested.

The operator at the toll service observing op-
erator’s position then inserts the monitoring plug
881 into the jack 570 and operates the switch
828 to its right-hand position, thereby to connect
the receiver 858 by way of the amplifier 850, the
switch 820, the plug 80{, the jack 570 and the
trunk line CI217 to the outgoing trunk line, the
receiver 859 being connected at this time by way
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of the amplifier 860, the switch 830, the plug
805 and the jack 585 to the trunk line cia30
extending to the first C. L. R. operator’s posi-
tion 7104. Also, the previously-traced circuit for
illuminating the lamp L814 is completed when
the plug 801 is inserted into the jack 510, there-
by to indicate to the operator at the toll service
observing operator’s position that the cutgoing
toll line with which the trunk line Ci2 {11 is indi~
vidually associated is a busy toll line. At this
time, if the outgoing foll line with which the
trunk line Ci2i1 is individually associated is the
outgoing toll line to which the first C. L. R. oper-
ator’s position 181 is connected, then the operator
at the toll service observing operator’s position
will hear in the receivers 858 and 859 one con-~
versation. On the other hand, if the outgoing
toll line with which the trunk line Cl2117 is indi-
vidually associated is not the outgoing toll line
to which the first C. L. R. operator’s position 781
ig connected, then the operator at the toll serv-
ice observing operator’s position will hear in the
receivers 858 and 859 two conversations. Thus,
the outgoing toll line, to which the first C. L. R.
operator’s position 181 is connected, is verified.
After verifying the outgoing toll line to which
the first C. L. R. operator’s pesition 101 is con-
nected, the operator at the toll service observing
operator’s position {84 withdraws the plug 891
from the jack 518 and inserts the plug 819 into
the jack 578. The switch 829 is then returned
to its normal position and the switch 830 is op-

erated to its left-hand position, thereby to con-

nect the receiver 858 by way of the amplifier
860, the switch 830, the plug 810, the jack 578
and the trunk line Ci2I7T to the outgoing toll
line extending to the distant exchange.

When the operator at the toll service observ-
ing operator’s position 164 observes that the
connection between the firsi C. L. R. operator’s
position 78! and the distant exchange is to be
released, she operates the switch 830 from its
left-hand position to ifs right-hand position,
thereby to connect the receiver 859 by way of
the amplifier 860, the switch 830, the plug 805,
the jack 58% and the trunk line Ci238 to the
trunk line at the first C. L. R. operator’s posi-
tion. When the operator af the first C. L. R.
operator’s position releases the connection by
operating a release key at her position, ground
potential through a resistor is applied to the con-
trol conductor Ci223 of the trunk line CI1230
extending to the first C. I.. R. operator’s posi-
tion, thereby to complete a circuit for energiz-
ing the control relay R249. This circuit extends
from the grounded control conductor C1229 by
way of the jack sleeve 588, the plug sleeve 808,
the switch springs 845 and 844, C1208, the upper
winding of R240 and the winding of R250 to
pattery. When energized over the above-traced
circuit, the control relay R240 operates. How-
ever, the control relay R250 does noi operate
due to the high series resistance of this circuit.
Upon operating, the control relay R240 completes
the circuit for illuminating the disconnect super-
visory lamp L28i, thereby to indicate that the
established connection between the first C. L. R.
operator’s position and the distant exchange has
been released and completes its own holding cir-
cuit as previously explained.

Tn order to completely release the apparatus
at the toll service observing operator’s position
104, the switch 830 is returned to its normal po-
sition, the switch 225 is operated to its left-hand
position and the switch 215 is operated to its
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right-hand position, When the switch 830 is
operated to its normal position, the switch springs
844 and 845 are moved into disengagement,
thereby to interrupt a point in the circuit for
operating the control relay R240, this control
relay being retained in its operated position at
this time due to its compileted holding circuit.
When the switch 225 is operated to its left-hand
position, the operating circuit of the control relay
R5i0 and the holding circuit of the control relay
RE40 are interrupted, causing these relays to
restore. Upon restoring, the control relay R510
interrupts at RAS1{ a point in the path for ap-
plying battery potential to the control conduc-
tor C1380, interrupts at RABI2 a point in the
path for applying sround potential to the con-
trol conductor C1381, interrupts at RA513 and
RA5:4 points in the path for applying ground
potential to the control conductor C1382, and
interrupts at RASI5 a point in the path for
applying battery potential to the control con-
ductor Ci383. Upon restoring, the control relay
R540 prepares at RA541 a point in the path for
applying battery potential to the control con-
ductor C$380, interrupts at RA542 and RA543 a
further point in its own holding circuit, prepares
at RAB543 and RCB542 a point in the path for
applying ground potential to the control con-
ductor C1382 and prepares at RAS44 a point in
the path for applying battery potential to the
control conductor C1383. When the switch 215
is operated to its right-hand position, the hold-
ing circuit of the control relay R240 is inter~
rupted, causing this relay to restore. Upon
regtoring, the control relay R240 interrupts at
RA%41 3 point in the path for applying battery
potential to the control conductor C12080, inter-
rupts at RAZ242 the circuit for illuminating the
disconnect supervisory lamp L20{, interrupts at
RA248 a further point in its own holding circuit
and prepares at RA244 a point in the holding
circuit of the control relay R230. When the
disconnect supervisory lamp 1201 is extinguished,
the operator at the toll service observing oper-
ator’s position operates the switch 220 to ifs left-~
hand position, thereby to apply ground potential
to the control conductor C1265. At this time the
apparatus at the toll service observing operator’s
position 184 is completely released for further use.

In the event that two incoming C. L. R. calls
are assigned by the position distributor 703 o the
first and another C. L. R. operator’s positions in
rapid succession, and before the operator at the
frst C. L. R. operator’s position may operate her
iink-listening key to cause the control relay R540
to operate as previously explained, the control
relay R85 associated with the trunk line C1226
individual to the C. L. R. line assigned by the
position distributor 103 to the first C. L. R. oper-
ator’s position operates to cause the C. L. R. line
iamp L5867 to be illuminated. Also, a control re-
lay corresponding to the control relay R565 and
associated with a trunk line which is individual
to the C. L. R. line assigned by the position dis-
tributor 192 to the other C. L. R. operator’s posi-
ticn is operated to cause the C. L. R. line lamp
associated therewith to be illuminated. In or-
der to ascertain which of the C. L. R. lines is as~
signed by the position distributor 783 to the first
C. L. R. operator’s position 101, the operator at
the toll service observing operator’s position 104
inserts the plug 801 into the jack 580 and oper-
ates the switch 826 to its right-hand position as
previously explained. If the C. L. R. line with
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C. L. R. line assigned by the position distributor
163 to the first C. L. R. operator’s position 101,
the operator at the toll service observing oper-
ator’s position {84 hears one conversation in the
receivers 888 and 859, as previously explained.
Thus, the operator at the toll service observing
operator’s position verifies the C. L. R. line as-
signed by the position distributor 163 to the first
C. L. R. operator’s position 101 in this event.

In order to observe the point-to-point service
rendered by an operator at any one of the point-
to-point operator’s positions, the operator at
the tell service observing operator’s position {04
inserts the monitoring plug 818 into the jack
connected by a trunk line to the desired C. L. R.
operator’s position and operates the switch 838 to
its left-hand position. For example, in order to
monitor the point-to-point service being ren-
dered by the operator at the point-to-point oper-
ator’s position 701, the plug 8i0 is inserted into
the jack 585 connected by way of the trunk line
C1238 to the point-to-point operator’s position
18! and the switch 830 is operated to its left-
hand position. At this time, the receiver 853 is
connected by way of the amplifier 889, the switeh
830, the vlug 810, the jack 585 and the trunk line
CH230 across the trunk line at the point-to-
point operator’s position 701. Thus, the oper-
ator at the toll service observing operator’s po-
sition 124 may monitor every service rendered
by the operator at the point-to-poing operator’s
position T8{. For example, an established con-
nection extending between the point-to-point
operator’s position 70 and the subscriber sub-
station C, and routed therebetween by way of
the trunk line C7{8, the toll switch train 188,
the trunk line €718, the local switch train {07
and the subscriber line 73, may be readily men-
itored by the operator at the toll service oh-
serving operator’s position 184, Also, an estab-
lished connection extending between the point-
to-point operator’s position 781 and a toll oper-
ator’s position at the distant exchange 185, and
routed therebetween by way of the trunk line
CT718, the toll switch train 188, the trunk line
CT17 and the toll line CTi4, may be readily mon-
itored by the operator at the toll service observ-
ing operator’s position 781,

The toll service ohserving operator’s position
104 has access to each rate and directory oper-
ator’s position and access to each auxiliary trunk
line associated with the rate and directory oper-
ator’s positions as previously noted. More spe-
cifically, the toll service ohserving operator’s
position 184 has access to the rate and directory
operator’s position {42 by way of the trunk line
C1218 and access to the first auxiilary trunk line
associated with the rate and directory operator’s
positions by way of the trunk line CI13835. As
previously noted, when the distributor apparastus
1170 assigns a call from one of the toll oper-
ator’s positions to the rate and directory oper-
ator’s position {43, the control relay R{120 oper~
ates to apply ground potential to the control con-
ductor CI1382 which is connected to the control
conductor Ct2i1 of the trunk line C12{8, thereby
to cause the lamp L5389 to be illuminated. In a
similar manner, when the operator at the rate
and directory operstor’s position 183 answers a
call from one of the toll operator’s positions ex-
tending by way of the first auxiliary trunk line
C1279 to the rate and directory operator’s posi-
tions, the control relay R895 operates to apply
ground potential to the control conductor Ci303
of the trunk line C1308, thereby to cause the lamp
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L3528 to be illuminated. The illumination of the
lamp L1588 indicates to the operator at the toll
service observing operator’s position 184 that the
operator at the rate and directory operator’s po-
sition {53 has answered a call extending there-
te by way of the trunk line CI27{ from one of
the toll operator’s positions and will shortly
thereafter render a service in connection there-
with. Similarly, the illumination of the lamp
1.528 indicates to the cperator at the toll service
observing operator’s position 184 that an oper-
ator at one of the rate and directory operator’s
positions has answered a call extending thereto
by way of the first auxiliary trunk line CI{272
from one of the toll operator’s positions, and will
shortly thereafter render 2 service in connection
therewith. Should the operator at the toll serv-
ice cbserving cperator’s position desire to moni-
tor the established connection extending hy way
of the trunk line CI2Y{ between the toll oper-
ater's pesition and the rate and directory oper-
ator’s position 62, the monitoring plug 810 is
inserted into the jack 590 and the switch 830 is
operated to its left-hand position, thereby to
coirplete @ monitoring connection extending
from the trunk line C127} by way of the trunk
line C#218, the jack 580, the plug 810, the switch
830 and the amplifier 860 to the receiver 859,
Similarly, should the cperator at the toll serv-
ice observing operator’s position desire to moni-
tor the established connection extending by way
of the frst auxiliary trunk line CI1278 between
the toil operator’s position and the rate and di-
rectory operator’s position, the monitoring plug
818 is iserted into the jack 525 and the switch 830
is operated to its left-hand position, thereby to
complete a moniforing connection extending
from the first auxiliary trunk line C{270 by way
of the trunk line C1308, the jack 525, the plug
818, the switch 828 and the amplifier 860 to the
receiver 859,

An arrangement is provided at the toll service
observing operator’s position 194 in order to
indicate when all of the toll lines in g particulor
group at the toll board 180 are busy. For exam-
ple, an arrangement is provided for indicating
when all of the outgoing toll lines from the toll
board J€0 extending to the distant exchange
{85 are busy, which comprises a group busy ap-
paratus 78§ individually associated by way of
the trunk line C12! with the line circuits of the
group of outgoing trunk lines extending to the
distant exchange £83, a control conductor Cl1222
and a lamp L5879 located at the toll service oh-
serving operator’s position {04. When all of the
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toll lines extending from the toll board 180 to

the distant exchange 185 are busy, the group busy
apparatus 788 individually associated therewith
by way of the trunk line CT21 is operated to apply
ground potential to the control conductor Cl22z2.
The application of ground potential to the con-
trol conductor C1222 completes an obvious circuit
for illuminating the lamp L5713, The ilumination
of the lamp L578 indicates to the operator at
the toll service observing operator’s position 104
that the conditicn mentioned above prevails.

ther arrangements of this character may be as-
sociated with the other groups of toll lines at the
toll hoard {68 in order to indicate to the operator
at the toll service observing operator’s position
an all-busy condition of these groups of ftoll lines.

CONCLUSIONS

From the foregoing it is apparent that a tele-
phone system is provided which comprises an ay-
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tomatic toll board including a number of opera-
tors’ positions of the usual types for performing
the various toll services in an efficient manner,
and a number of auxiliary operators’ positions as-
sociated with the toll board in such a manner
that the operators at the toll board may be ade-
quately advised and supervised in order to insure
that prompt and efficient toll services are ren-
dered.

While there has been described what is at pres-
ent considered to be the preferred embodiment
of the invention, it will be understood that vari-
ous modifications may be made therein, and it is
intended 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 first operator’s po-
sition having a line extending thereto, means for
routing a call by way of said line to said first op-~
erator’s position, a second operator’s position hav-
ing a receiver and a transmitter thereat, first and
second repeaters, means for associating said
transmitter with said first repeater, means under
the control of an operator at said second opera-
tor’s position for associating said first repeater
with said line and for associating said receiver

with said first repeater, thereby to complete a’

two-way communication connection between said
second operator’s position and said line, and
means under the control of an operator at said
second operator’s position for associating said sec~
ond repeater with said line and for associating
said receiver with said second repeater, thereby
to complete 2 monitoring connection between said
second operator’s position and said line.

2. In a telephone system, a first operator’s po-
sition having a line extending thereto, means for
routing a call by way of said line to said first op-
erator’s positicn, a second operator’s position
having a receiver and a transmitter thereat, first
and second repeaters, means for associating said
transmitter with said first repeater, an operator
controiled switch at said second operator’s posi-
tion and having a plurality of operating posi-
tions, means controlled by the operation of said
switch to one position for associating said first
repeater with said line and for associating said
receiver with said first repeater, thereby to com-
plete a two-way communication connection be-
tween said second operator’s position' and said
line, and means controlled by the operation of
said switeh to another position for associating
said second repeater with said line and for as-
sociating said receiver with second repeater,
thereby to complete a monitoring connection be-
tween said second operator’s position and said
line. : ' )

3. In a telephone system, a first operator’s po-
sition having a line extending thereto, means for
routing a call by way of said line to said first
operator’s position, a second operator’s position
having a receiver and a transmitter thereat, first
and second repeaters, means for connecting said
transmitter to said first repeater, means includ-
ing a relay for selectively connecting said receiver
to said first and second repeaters, an operator
controlled switch at said second operator’s posi-
tion and having a plurality of operating positions,
means controlled by the operation of said switch
to one position for connecting said first repeater
to said line and for controiling the operation of
said relay to cause sald relay to connect said
receiver to said first repeater, thereby to complete
a two-way communication connection between
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said second operator’s position and said line, and
means controlled by the operation of said switch
to another position for connecting said second
repeater to said line and for controlling the op-
eration of said relay to cause said relay to. con-
nect said receiver to said second repeater, thereby
to complete a monitoring connection between
said second operator’s position and said line.

4. In a telephone system, a first operator’s po-
sition having a line extending thereto, means
for routing 2 call by way of said line to said first
operator’s position, a second operator’s position
having a receiver and a transmitter thereat, first
and second repeaters, means for connecting said
transmitter to said first repeater, means for se-
lectively connecting said first and second repeat-
ers to said line, means operative to connect said
receiver to said first repeaber when said first re-
peater is connected to said line, thereby to com-
plete a two-way communication connection be-
tween said second operator’s position and said
line, and means operative to connect said receiver
to said second repeater when said second repeater
is connected to said line, thereby to complete &
monitoring connection between said second oper-
ator’s position and said line.

5. In' a telephone system, a first operator’s
position having a line extending thereto, means
for routing a call by way of said line to said first
operator’s position, a second operator’s position
having a receiver and a transmitter thereat, first
and second repeaters, means for connecting said
transmitter to said first repeater, means for se-
lectively connecting said first and second re-
peaters. to said line, and automatic means con-
trolled by said last-mentioned means for con-
necting said receiver to said first repeater when
said first repeater is connected to said line,
thereby to complete a two-way communication
connection between said second operator’s posi-
tion and said line, and for connecting said re-
ceiver to said second repeater when said second
repeater is connected to said line, thereby to
complete a monitoring connection between said
second operator’s position and said line.

6. In a telephone system, a switchboard, a
plurality of lines associated with said switch-

“board, an operator’s switchboard position for set-

ting up and routing connections . between said
lines, a second operator’s position having a re-
ceiver and a transmitter thereat, a trunk line
extending between said positions; first and sec-
ond repeaters, means for associating said trans-
mitter with said first repeater, means under the
‘control of an operator at said second operator’s
‘position for associating said first repeater with
'said trunk line and for associating said receiver
with said first repeater, thereby to complete a
two-way communication connection between said
second operator’s position and a connection rout-
ed over any one of said first-mentioned lines
by way of said operator’s switchboard position,
means under the control of an operator at sald
second operator’s position for associating said sec-
ond repeater with said trunk line and for asso-

“ciating said receiver with said second repeater,

thereby to complete a monitoring connection be-
tween, said second operator’s position and a con-
nection routed over any one of said first-men-
tioned lines by way of said operator’s switch-
‘board position.

7. In 2 telephone system, a first operator’s
position having a line extending thereto, a switch-
board, an operator’s switchboard position, a
switch having access to said line and operative

10

156

20

25

30

35

40

45

80

b5

60

65

70

75




10

15

20

25

30

35

40

T 4b

50

66

60

65

70

75

42

to seize said line, means at said oberator’s switch-
board position for controlling the operation of
said switch, a second operator’s position having
8 recelver and a transmitter thereat, first and
second repeaters, means for connecting said
transmitter to said first repeater, means for
selectively connecting said first and second re-
peaters to said line, means operative to connect
'said receiver to said first repeater when said first
repeater is connected to said line, thereby to
complete a two-way communication connection
between said second operator’s position and a
‘connection between said first operator’s position
and said operator’s switchboard position, and
means operative to connect said receiver to said
second repeater when said second repeater is
‘connected to said line, thereby to complete a mon-
itoring connection between said second opera-
tor’s position and a connection between said first
operator’s position and said operator’s switch-
board position.

8. In a telephone system, a first aperator’s
position having a telephone instrument thereat,
first and second signal devices af said first op-
erator’s position, a second operator’s position,
a trunk line extending between said positions,
means at said second operator’s vosition for seiz~
ing said trunk line, means responsive to the seiz-
ure of said trunk line for operating said first
signal device, means at said second operator’s po-
sition for projecting ringing current over said
trunk line, meang responsive to the projection
of ringing current over said trunk line for operat-
ing said second signal device, means at said
first operator’s position for connecting the tele-
phone instrument thereat to said trunk line,
means responsive to the connection of said tele-
phone instrument to said trunk line for arrest-
ing the operations of said signal devices and for
rendering said signal devices inoperative, means
at said second operator’s position for releasing
said trunk line, and means jointly responsive to
the release of said trunk line and to the dis-
connection of said telephone instrument from
said trunk line for rendering said signal devices
operative.

9. In a telephone system, a first operator’s
position having a telephone instrument thereat,
first and second signal devices at said first op-
erator’s position, a second operator’s position,
3 trunk line extending between said positions,
means at said second operator’s position for seiz-
ing said trunk line, means responsive to the seiz-
ure of said trunk line for operating said first
signal device, means at said second operator’s po-
sition for projecting ringing current over said
trunk line, means responsive to the projection
of ringing current over said trunk line for cperat-
ing said second signal device, means at said first
operator’s position for connecting the telephone
instrument thereat to said trunk line, a relay,
means responsive to the connection of said tele-
phone instrument to said trunk line for causing
operation of said relay, means controlled by the
operation of said relay for arresting the opera-
tions of said signal devices and for rendering said
signal devices inoperative, means at said second
operator’s position for releasing said trunk line,
means jointly responsive to the release of said

trunk line and to the disconnection of said tele-.

phone instrument from said trunk line for caus-
ing said relay to restore, and means controlled
by the restoration of said relay for rendering
said signal devices operative.

10. In a telephone system, a first operator’s
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position having a telephone instrument thereat,
first and second signal devices at said first oper-
ator’s position, a second operator’s position, 2
trunk line extending between said positions,
means at said second operator’s position for seiz-
ing said trunk line, means responsive to the seiz~
ure of said trunk line for operating said frst
signal device, means at said second operator’s
position for projecting ringing current over said
trunk line, means responsive to the projection of
ringing current over said trunk line for operating
said second signal device, means at said frst
operator’s position for connecting the telephone
instrument thereat to said trunk line, a relay,
operating and holding circuits for said relay,
means conirolled by the connection of said tele-
phone instrument to said trunk line for com-
pleting said operating ecircuit, means controlled
by the operation of said relay for arresting the
operations of said signal devices, for rendering
said signal devices inoperative and for completing
said holding circuit, means at said second oper-
ator’s position for releasing said trunk line, means
responsive to the release of said trunk line for
interrupting said holding circuit, means respon-
sive to the discennection of said telephone in-
strument from said trunk line for interrupting
said operating circuit, and means controlled by
the restoration of said relay for rendering said
signal devices operative,

il. In a telephone system, a first operator’s
position having a telephone instiument thereas,
a line extending to said first operator’s position,
an automatic switch having sccess to said line
and operative to route a call by way of said line
to said first operator’s position, first and second
signal devices &t said first operator’s position,
a second operator’s position, a trunk line extend-
ing between said positions and connected to said
first-mentioned line, means at said second oper-
ator’s position for seizing said trunk line, rmeans
responsive to the seizure of said trunk line for
marking said first-mentioned line as busy to
said switch and for operating said first signal
device, means at said second operator’s position
for projecting ringing cwrrent over said trunk
line, means responsive to the projection of ring-
ing current over said trunk line for operating
said second signal device, means at said first
operator’s position for connecting the telephone
instrument thereat to said trunk line, means re-
sponsive to the connection of said telephone in-
strument to said trunk line for arresting the oper-
ations of said signal devices and for rendering
said signal devices inoperative, means at said
second operator’s position for releasing said trunlk
line, means responsive to the release of said trunk
line for marking said first-mentioned line as idle
to said switch, and means jointly responsive to
the release of said trunk line and to the discon-
nection of said telephone instrument from said
trunk line for rendering said signal devices oper-
ative.

12. In a telephone system, a switchboard hav-
ing a signal thereat, an operator’s switchboard
position, a second operator’s position having a
telephone instrument thereat, a trunk line ex-
tending fo said second operator’s position, a
switch having access to said trunk line, means
at said operator’s switchboard position for caus-~
ing said switch to seize said trunk line, means
controlled by the seizure of said trunk line for
operating said signal, means at said second oper-
ator’s position for connecting the telephone in-
strument thereat to said trunk line, and means

10

15

25

30

40

50

60

65

70

76



10

15

20

25

30

40

45

50

55

60

65

75

2,200,593

controlled by the connection of said telephone-

instrument to said trunk line for arresting the
operation of said signal.

13. In a telephone system, a switchboard hav-
ing a signal thereat, an operator’s switchboard
position, a second operator’s position having a
signal thereat, a trunk line extending to said
second operator’s position, a switeh having ac-
cess to said trunk line, means at said operator’s
switchboard position for causing said switeh to
seize said trunk line, means controlled by the
seizure of said trunk line for operating said sig-
nals, a telephone instrument at said second oper-
ator’s position, means ab said second operator’s
position for connecting the telephone instrument
thereat to said trunk line, and means controlled
by the connection of said telephone instrument
to said trunk line for arresting the operations of
said signals.
~ 14. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, an
operator’s switchboard position, means operative
to assign a call on one of said lines to said oper-
ator’s switchboard position to be answered, a de-
vice at said operator’s switchboard position oper-
able to one position to cause said assigning means
to operate to assign a call on one of said lines
thereto and operable to another position after
said assigning means has assigned a call on one
of said lines thereto, a second operator’s position
having a signal thereat, a device at said second
operator’s position, and means under the joint
control of said devices for controlling the oper-
ation of said signal.

15. Tn a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, an
operator’s switchboard position, means operative
to assign a call on one of said lines to said oper-
ator’s switchboard position o be answered, a de-
vice at said operator’s switchboard position oper-
able to one position to cause said assigning means
to operate to assign & call on one of said lines
thereto and operable to another position after
said assigning means has assigned a call on one
of said lines thereto, & second operator’s position
having a signal thereat, means responsive to the
operation of said device to said other position for
conditioning said signal to be operated, and
means at said second operator’s position for oper-
ating said signal in the event, that said signal has
been previously conditioned to be operated, there-
by to indicate to an operator at said second oper-
ator’s position that said assigning means has
operated to assign a call to said operator’s switch-
board position. .

16. In a telephene system, a switchboard hav-
ing a plurality of lines associated therewith, an
operator’s switchboard position, means operative
to route a call on one of said lines to said oper-
ator’s switchboard position, a device at said oper-
ator’s switchboard position and having a plu-
rality of operating positions, means responsive
to the operation of gaid device to one position for
conditioning said routing means to be operative,
means responsive to the jnitiation of a call on one
of said lines for causing said routing means tO
operate and route the call on the one line to said
operator’s switchboard position, a second oper-
ator’s position having & signal thereat, means at
said second operator’s position adapted to oper-
ate said signal, and means responsive to the oper-
ation of said device to said one position for ren-
dering said last-mentioned means ineffective to
operate said signal, thereby to indicate to an
operator at said second operator’s position that
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said routing means is.conditioned to route a call
to said operator’s switchboard position.

17. In a telephone system, a switechboard hav-
ing a plurality of lines associated therewith, an
operator’s switchboard position, means operative
to route a call on one of said lines to said oper-
ator’s switchboard position, a device at said op-
erator’s switchboard position and having a plu-
rality of operating positions, means responsive
to the operation of said device to one position for
conditioning said routing means to be operative,
means responsive to the initiation of a call on
one of said lines for causing said routing means
to operate and route the call on the one line
to said operator’s switchboard position, said de-
vice being operated to another position after said
routing means has operated to route a call on the
one line to said operator’s switchboard position,
a second operator’s position having a signal
thereat, and means at said second operator’s
position adapted to operate said signal, said last-
rentioned means being ineffective to operate said
signal in the event said device occupies said one
position, thereby to indicate to an operator at
said second operator’s position that said routing
means is conditioned to route a call to said op-
erator’s switchboard position, and being effec-
tive to operate said signal in the event said device
occupies said other position, thereby to indicate
to an operator at said second operator’s position
that a call is routed to said operator’s switch-
board position.

18. In a telephone system, a switchboard hav-

ing a plurality of lines associated therewifh, a.

plurality of operator’s switchboard positions,
means operative to assign calling ones of said
lines to said operator’s switchboard positions in
a predetermined order, a device at each operaior’s
switchboard position, means controlled by the
operation of each of said devices for controlling
the operation of said assigning means to assign
a calling one of said lines to the corresponding
operator’s switchboard position, a second opera-
tor’s position having & plurality of signals thereat
individually corresponding to said operator’s
switchboard positions, a device at said second op-
erator’s position, and means under the joint con-
trol of said last-mentioned device and corre-
sponding ones of said first-mentioned devices for
controlling the operations of corresponding ones
of said signals.

19. In a telephone system,a switchboard having
a plurality of lines associated therewith, a plu-
rality of operator’s switchboard positions, means
for routing calls on said lines to said operator’s
switchboard positions, & device at each operator’s
switchboard position having a plurality of oper-
ating positions, each of said devices being opera-
tive to a first position to render idle the associated
operator’s switchboard position and operative to
2 second position to render busy the associated
operator’s switchboard position, a second opera-
tor’s position, a plurality of signal devices at said
second operator’s position individually corre-
sponding to sald operator’s switchboard posi-
tions, an operating cireuit for each of said signals,
means responsive to the operation of each of said
devices to a predetermined one of said positions
for preparing a point in the operating circuit of
the corresponding signal, and operator controlled
means at said second operator’s position opera-
tive to prepare another point in the operating cir-
cuit of each of said signals, whereby the signals
associated with operator’s switchboard positions
having devices occupying said predetermined one
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positions are operated in order to indicate to an
operator at said second operator’s position the
conditions of said operator’s switchboard posi-
tions,

20. In a telephone system, an operator’s posi-
tion having a telephone instrument thereat, a
trunk line at said coperator’s position, a second
line extending to said operator’s position, an au-
tomatic switch having access to said second line,
means for operating said switch to cause said
switch to seize said second line, a bridge, means
for selectively connecting and disconnecting said
trunk line and said bridge to said second line,
automatic means for connecting said telephone
instrument to said trunk line when said trunk
line is connected to said second line and for dis-
connecting said telephone instrument from said
trunk line when said trunk line is disconnected
from said second line, said second line being
rendered busy when said trunk line or said bridge
is connected thereto, and means responsive to a
busy condition of said second line for retainine
said switch in operated position.

21. In a telephone system, an operator’s posi-
tion having a telephone instrument thereat, a
trunk line at said operator’s position, a second
line extending to said operator’s position, an au-
tomatic switch having access to said second line,
means for operating said switch to cause said
switch to seize said second line, a bridge, means
for selectively connecting and disconnecting said
trunk line and said bridge to said second line,
automatic means for connecting said telephone
instrument to said trunk line when said trunk
line is connected to said second line and for dis-
connecting said telephone instrument from said
trunk line when said trunk line is disconnected
from said second line, said second line being ren-
dered busy when said trunk line or said bridge
is connected thereto, additional means for ren-
dering said second line busy for a predetermined
time interval after said trunk line or said bridge
Is disconnected from said second line, and means
responsive to a busy condition of said second line
for retaining said switch in operated position.

22. In a telephone system, an operator’s posi-
tion having a telephone instrumept thereat, a
trunk line at said operator’s position, a second
line extending to said operator’s position, an auto-
matic switch having access to said second line,
means for operating said switch to cause said
switch to seize said second line, first and second
bridges, means for selectively connecting and dis«
connecting said trunk line and said first bridge to
said second line, automatic means for connecting
sald telephone instrument to said trunk line when
sald trunk line is connected to said second line
and for disconnecting said telephone instrument
from said trunk line when said trunk line is dis-
connected from said second line, means respon-
sive to the disconnection of said trunk line or said
first bridge from said second line for connecting
said second bridge to said second line, means re-
sponsive to the connection of said trunk line or
said first bridge to said second line for discon-
necting said second bridge from said second line,
additional means for disconnecting said second
bridge from said second line after a predeter-
mined time interval, said second line being ren-
dered busy when said trunk line or one of said
bridges is connected thereto, and means respon-
sive to a busy condition of said second line for
retaining said switch in operated position.

23. In a telephone system, an operator’s posi-
tion having a telephone instrument thereat, a
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trunk line at said operator’s position, a second
line extending to said operator’s position, an
automatic switch having access to said second
line, means for operating said switch to cause
said switch to seize said second line, first and
second bridges, a device for selectively connecting
and disconnecting said trunk line and said first
bridge to said second line, means including a first
relay operative to control the connection of said
telephone instrument to said trunk line, means
controlled by said device for controlling the op-
eration of said first relay to cause said first relay
to connect said telephone instrument to said
trunk line when said trunk line is connected to
said second line and to cause said fArst relay to
disconnect said telephone instrument from said
trunk line when said trunk line is disconnected
from said second line, a slow-acting relay, means
controlled by said device for connecting said sec-
ond bridge to said second line when said trunk
line or said first bridge is disconnected from said
second line and for controlling said slow-acting
relay, means controlied by said slow-acting re-
lay for disconnecting said second bridge from
said second line, said second line being rendered
busy when said trunk line or one of said bridges
is connected thereto, and means responsive to a
busy condition of said second line for retaining
said switch in operated rosition.

24. In a telephone system, an operator’s posi-
tion having a telephone instrument thereat, a
trunk line at said operator’s position, a second
line extending to said operator’s position, an au-
tomatic switch having access to sald second line,
means for operating said switch to cause said
switch to sieze said second line and to project
A. C. ringing current thereover, a ring-up relay,
said ring-up relay being operated when. the ring-
ing current is projected over said second line, a
signal at said operator’s position, means respon-
sive to the operation of said ring-up relay for
operating said signal, a device for connecting and
disconnecting said trunk line to said second line,
means controlled by said device for causing said
ring-up relay to restore when said trunk line
Is connected to said second line, thereby to cause
the operation of said signal to be arrested, said
second line being rendered busy when said trunk
line is connected thereto, means responsive to g
busy condition of said second line for retaining
said switch in operated position, and means for
breventing the switching surges of current pro-
Jjected over said second line by said switch inci-
dent to the release thereof from causing reopera-
tion of said ring-up relay.

25. In a telephone system, an operator’s posi-
tion having a telephone instrument thereat, a
trunk line at said operator’s position, a second
line extending to said operator’s bosition, an au-
tomatic switch having access to said second line,
means for operating said switch to cause said
switch to seize said second line and to project
A, C. ringing current thereover, a ring-up relay
having a winding, a bridge including said wind-
ing and a condenser, saig bridge being normally
connected to said second line, whereby said ring-
up relay is energized and operated when the
ringing current is projected over said second line,
a signal at said operator’s position, means re-
sponsive to the operation of said ring-up relay
for operating said signal, a device for connecting
and disconnecting said trunk line to said second
line, automatic means for connecting said tele-
phone instrument to said trunk line when said
trunk line is connected to said second line and
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for disconnecting said telephone instrument from
said trunk line wheh said trunk line is discon-
nected from said second ling, a source of D. C.
supply, means controlled by said device for dis-
connecting said bridge from said second line and
for connecting said bridge to said source of D. C.
supply when said trunk line is connected to said
second line, thereby to charge said condenser,
said ring-up relay restoring after said bridge is
disconnected from said second line, thereby to
cause the operation of said signal to be arrested,
said second line being rendered busy when said
trunk line is connected thereto, means responsive
to a busy condition of said second line for re-
faining said switch in operated position, and
means controlled by said device for disconnect-
ing said bridge from said D. C. source of supply
and for connecting said bridge to said second line
when said trunk line is disconnected from said

- second line, said condenser being so connected

and arranged that the charge thereon prevents
the switching surges of current projected over
said second line by said switch incident to the
release therecf from causing reoperation of said

» ring-up relay.

26. In a telephone system,; an operator’s posi-
tion having a telephone instrument thereat, a
trunk line at said operator’s position, a second
line extending to said operator’s position, an
sutomatic switch having access to said second
line, means for operating said switch to cause
said switch to seize said second line and to pro-
ject A. C. ringing current thereover, a ring-up
relay having a winding, a bridge including said
winding and a condenser, said bridge being nor-
mally connected to said second line, whereby
said ring-up relay is energized and operated
when the ringing current is projected over said
second line, a holding circuit for said ring-up
relay, a signal at said operator’s position, means
responsive to the operation of said ring-up relay
for completing said holding circuit and for oper-

ating said signal, a device for connecting and

disconnecting said trunk line to said second line,
automatic means for connecting said telephone
instrument to said trunk line when said trunk
line is connected to said-second line and for dis-
connecting. said telephone instrument from said
trunk line when said trunk line is disconnected
from said second line, a source of D. C. supply,
means controlled by said device for interrupting
said holding circuit, for disconnecting said
bridge from said second line and for connecting
said bridge to said source of D. C. supply when
said trunk line is connected to said second line,
thereby to charge said condenser, said ring-up
relay restoring after said bridge is disconnected
from said second line, thereby to cause the op-
eration of said signal to be arrested, said sec-
ond line being rendered busy when said trunk
line is connected thereto, means responsive to
2 busy condition of said second line for retain-
ing said switch in operated position, and means
controlled by said device for disconnecting said
bridge from said D. C. source of supply and for
connecting said bridge to said second line when
said trunk line is disconnected from said second
line, said condenser being so connected and
arranged that the charge thereon prevents the
switching surges of current projected over said
second line by said switch incident to the release
thereof from causing reoperation of said ring-up
relay. . v )
27. In a telephone system; an operator’s posi-

tion having a telephone instrument- thereat; a

45
trunk line at said operator’s position, a second
line extending to said operator’s position, an
aitomatic switch having access to said second
line, means for operating said switch to cause
said switch o seize said second line and to pro-
ject A. C. ringing current thereover, a ring-up
relay, said ring-up relay being operated when
the ringing current is projected over said second
line, a signal at said operator’s position, means
responsive to the operation of said ring-up relay
for operating said signal, a bridge, a device for
selectively . connecting and disconnecting said
trunk line and said bridge to said second line,
autcmatic means for connecting said telephone
ingtrument to said trunk line when said trunk
line is connected to said second line and for
disconmecting said telephone instrument from
said trunk line when said trunk line is discon-
nected from said second line, means controlled
by said device for causing said ring-up relay to
restore when said trunk line is connected to
said second line, thereby to cause the operation
of said signal to be arrested, said second line
being rendered busy when sald trunk line is con-
nected thersto, means responsive to a busy con-
dition of said second line for retaining said
switeh in operated position, and means for pre-
venting the switching surges of current pro-
jected over said second line by said switch inci-
dent to the release thereof from causing reoper-
ation of said ring-up relay.

28. In a telephone system, an operator’s posi-
tion having a telephone instrument and im-
pulsing - apparatus thereat, an impulse respon-
sive switch, a line extending between said oper-
ator’s position and said switch, & repeater, means
operative to connect said impulsing apparatus
and said repeater to said line, thereby to seize
said switch, automatic means controlled by said
last-mentioned means for connecting said tele-
phone instrument to said repeater, and means

controlled by the operation of said impulsing

apparatus for completing 2 bridge path around
at least a portion of said repeater, whereby a low
impedance impulsing circuit is established by
way of said line between said impulsing appa-
ratus and said switch, said last-mentioned means
being controlled after the operation of said im-~
pulsing apparatus is arrested to interrupt said
bridge path. -

29, In a telephone system, an operator’s posi-
tion having a telephone instrument and impuls-
ing apparatus thereat, an jimpulse responsive
switch, a line extending between said operator’s
position and said switch, a repeater, means op-
erative to connect said impulsing apparatus and
said repeater to said line, thereby to seize said
switch, automatic means controlied by said last-
mentioned means for connecting said telephone
instrument to said repeater, and means con-
trolled by the operation of said impulsing appa-
ratus for completing a bridge path around ab
least a portion of said repeater, whereby a low
impedance impulsing circuit is established by
way of said line between said impulsing appa-
vatus-and said switch, and for disconnecting the
receiver of said telephone instrument from said
repeater, thereby to eliminate clicks in the re-
ceiver incident to the operation of said impulsing
apparatus, said last-mentioned reans being con-
trolled after the operation of said impulsing ap-
paratus is arrested to interrupt said bridge path
and to reconnect the receiver of said telephone
instrument to said repeater. i

30. In a telephone system, an operator’s posi-
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tion having a telephone instrument and impuls-
ing apparatus thereat, an impulse responsive
switch, a line extending between said operator’s
position and said switch, a repeater, means op-
erative to connect said impulsing apparatus and
sald repeater to said line, thereby to seize said
switch, automatic means controlled by said last-
mentioned means for connecting said telephone
instrument to said repeater, a first relay, means
controlled by the operation of said impulsing ap-
paratus for operating said first relay, a slow-
acting relay, means controlled by the operation
of said first relay for completing a bridge path
around at least a portion of said repeater, where-
by a low impedance impulsing circuit is estab-
lished by way of said line between said impuls-
ing apparatus and said switch, and for operating
said slow-acting relay, and means responsive to
the operation of said slow-acting relay for dis-
connecting the receiver of said telephone instru-
ment from said repeater, thereby to eliminate
clicks in the receiver incident to the operation of
said impuising apparatus, the operation of said
first relay being controlled after the operation of
said impulsing apparatus is arrested to cause
said bridge path to be interrupted, the operation
of said slow-acting relay being controlled by
the last-mentioned operation of said first relay
to reconnect the receiver of said telephone in-
strument to said repeater subsequent to the in-
terruption of said bridge path.

31. In a telephone system, an operator’s posi-
tion having a telephone instrument and impuls-
ing apparatus thereat, an impulse responsive
switch, a line extending between said operator’s
position and said switch, a repeater, a device at
said operator’s position having a plurality of
operating positions, means controlled by the op-
eration of said device to one position for con-
necting said impulsing apparatus and said re-
peater to said line, thereby to seize said switch,
automatic means controlled by said last-men-
tioned operation of said device for connecting
said telephone instrument to said repeater, means
controlled by the operation of said impulsing
apparatus for completing a bridge path around
at least a portion of said repeater, whereby a low
impedance impulsing circuit is established by
way of said line between said impulsing appara-
tus and said switch, said last-mentioned means
being controlled after the operation of said im-
pulsing apparatus is arrested to interrupt said
bridge path, a bridge, and means controlled by
the operation of said device to another position
for disconnecting said impulse apparatus and
said repeater from said line and for connecting
said bridge to said line, thereby to retain said
switch in operated position.

32. In a telephone system, an operator’s posi-
tion having a telephone instrument and impuls-
ing apparatus thereat, an impulse responsive
switch, a line extending between said oprator’s
position and said switch, a repeater, a device for
establishing a monitoring connection between
the receiver of said telephone instrument and a
circuit, means for connecting the receiver of
said telephone instrument to said device, means
for connecting the transmitter of said telephone
instrument to said repeater, means operative to
connect said impulsing apparatus and said re-
peater to said line, thereby to seize said switch,
automatic means controlled by said last-men-
tioned means for disconnecting the receiver of
said telephone instrument from said device and
for connecting it to said repeater, and means con-
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trolled by the operation of said impulsing ap-
paratus for completing a bridge path around at
least a portion of said repeater, whereby a low
impedance impulsing circuit is established by
way of said line between said impulsing appara-
tus and said switch, and for disconnecting the
receiver of said telephone instrument from said
repeater, thereby to eliminate clicks in the re-
ceiver incident to the operation of said impuls-
ing apparatus, said last-mentioned means being
controlled after the operation of said impulsing
apparatus is arrested to interrupt said bridge path
and to reconnect the receiver of said telephone
instrument to said repeater.

33, In a telephone system, an exchange hav-
ing a plurality of groups of lines associated there-
with and extending to different distant ex-
changes, a switch having access to said lines, con-
trol apparatus operative in response to a first
control function to perform an intermediate op-
eration which consumes an interval of time and
operative in response to at least one additional
control function subsequent to the performance
of said intermediate operation for causing said
switch to select a line in a particular one of said
groups of lines, an operator’s position having a
signal thereat, apparatus at said operator’s po-
sition for performing said control functions, and
means for controlling the operation of said sig-
nal during the interval of time said control ap-
paratus is performing said intermediate opera-
tion, :

34. In a telephone system, an exchange hav-
ing a plurality of groups of lines associated there-
with and extending to different distant ex-
changes, a switch having access to said lines,
coentrol apparatus operative in response to a first
series of impulses to perform an intermediate
operation which consumes an interval of time
and operative in response to at least one ad-
ditional series of impulses subsequent to the per-
formance of said intermediate operation for caus-
Ing said switch to select a particular one of said
groups of lines and then to select an idle line in
the selected group of lines, an operator’s posi-
tion having a signal thereat, an impulsing ap-
paratus at said operator’s position operative to
transmit a series of impulses to said control ap-
paratus, and means for controlling the operation
of said signal during the interval of time said
control apparatus is performing said intermedi-
ate operation.

35. In a telephone system, an exchange hav-
ing a plurality of groups of lines associated there-
with and extending to different distant ex-
changes, a switch having access to said lines,
control apparatus operative in response to a first
control function to perform an intermediate op-
eration which consumes an interval of time and
operative in response to at least one additional
control function subsequent to the performance
of said intermediate operation for causing said
switch to select a line in a particular one of said
groups. of lines, an operator’s position, appara-
tus at said operator’s position for performing said
control functions, and means controlled during
the interval of time said control apparatus is per-
forming said intermediate operation for indi-
cating to an operator at said operator’s posi-
tion that said additional econtrol function should
not be performed until a later time.

36. In a telephone system, an exchange hav-
ing a plurality of groups of lines associated there-
with and extending to different distant ex-
changes, a switch having access to said lines, con~
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trol apparatus operative in response to a first
control function to perform an intermediate op-
eration which consumes an interval of time and
operative in response to at least one additional
control function subsequent to the performance
of said intermediate operation for causing said
switch to select a line in a particular one of said
groups of lines, an operator’s position having a
signal thereat, apparatus at said operator’s posi-
tion for performing said control functions, and
means for operating said signal during the in-
terval of time said control apparatus is perform-
ing said intermediate operation, thereby to in-
dicate to an operator at said operator’s posi-
tion that said additional control function should
not be performed until a later time. ’

37. In & telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
signal at said switchboard, & switch having ac-
cess to said lines, an operator’s position having
a telephone instrument thereat, a trunk line ex-
tending between said operator’s position and said
switch, a device ab said operator’s position and
having a plurality of operating positions, a slow-
acting relay, means responsive to the operation
of said device to one position for associating said
telephone instrument with said trunk line and for
operating said relay, means responsive to the
association of said telephone instrument with
said trunk line for seizing said switch, means
responsive to the operation of said relay for re-
taining said switch in operated position, means
responsive to the operation of said device to an-
other position for retaining said relay operated,
and means operated when said device is operat-
ed from said one position for operating said sig-
nsl and for disassociating said telephone instru-
ment from said line, said relay remaining oper-
ated during the time interval said device is op-
erated from said one position to said other posi-
tion, thereby to retain said switch in operated
position.

38. In g telephone system, & switchboard hav-
ing a plurality of lines associated therewith, a
signal at said switchboard, an operating circuit
for said signal, a switch having access to said
lines, an operator’s position having a telephone
instrument thereat, a trunk line extending be-
tween said operator’s position and said switch, a
device at said operator’s position and having &
plurality of operating positions, a  slow-acting
relay, an operating cireuit for said relay, means
responsive to the operation of said device to
one position for associating said telephone instru-
ment with said trunk line and for completing said
second-mentioned operating circuit, means re-
sponsive to the association of said telephone in-
strument with said trunk line for seizing said
switch, means responsive to the operation of said
relay for retaining said switch in operated posi-
tion and for preparing said first-mentioned op-
erating circuit, and means operated when said
device is operated from said one position to an-
other position for completing said first-men-
tioned operating circuit and for interrupting said
second-mentioned operating circuit, said relay
restoring shortly thereafter to cause said switch
to be released and to interrupt said first-men-
tioned operating circuit. :

30. In a telephone system, a switchboard hav-
ing a signal thereat, an operator’s switchboard
position, a second operator’s position having 2
telephone instrument thereat, a signal at said
second operator’s position, a trunk - line extend-
ing: hetween said positions, a switch, - means -un-
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der the control of an operator at said operator’s
switehboard position for causing said switch to
seize said trunk line, a first relay, means respomn-
sive to the seizure of said trunk line for operating
said first relay, means controlled by the opera-
tion of said first relay for operating both of said
signals, a device at said second operator’s posi-
tion and having a plurality of operating positions,
a second relay, means controlled by the opera-
tion of said device to one position for associating
said telephone instrument with said trunk line,
for operating said second relay and for arresting
operation of said first~-mentioned signal, means
controlled by the operation of said second relay
for arresting operation of said second-mentioned
signal, and means controlled jointly by the op-
eration of said device to another position and
the release of said switch for causing said sec-
ond relay to restore, thereby to prepare said sec-
ond-mentioned signal to be again operated.

40. In a telephone system, & switchboard hav-
ing a plurality of lines associated therewith and
extending to a distant exchange, a plurality of
operator’s switchboard positions, means opera-
tive to assign a call on one of said lines to an idle
one of said operator’s switchboard positions to
be answered, another operator’s position having
a signal thereat, and means controiled by the
presence of a call on one of said lines when all
of said operator’s switchboard positions are busy
for operating said signal.

41. In a telephone system, & switchboard hav-
ing a plurality of lines associated therewith and
extending to a distant exchange, a plurality of
operator’s switchboard positions, means opera-
tive to assign a call on one of said lines to an
idle one of said operator’s switchboard positions
o be answered, another operator’s position hav-
ing a signal thereat, a timer, means controlled
by the presence of & call on one of said lines
when all of said operator’s switchboard posi-
tions are busy for causing operation of said timer,
and means controlled by the operation of said
timer a predetermined time interval for oper-
ating said signal.

42. In a telephone system, a switchboard hav-
ing a plurality of lines asscciated therewith and
extending to a distant exchange, a plurality ef
operator’s switchboard positions, means opera-
tive to assign a call on one of said lines to an idle
one of said operator’s switchboard positions to be
answered, another cperator’s position having a
signal thereat, a timer, means controlled by the
presence of a call on one of said lines when all of
said operator’s switchbeard positions are busy for
causing operation of sald timer, a relay, means
controlled by the operation of said timer a pre-
determined time interval for operating inter-
mittently said relay, and means contrclled by the
operation of said relay for operating said signal.

43. In a telephone system, & switchboard hav-
ing a plurality of lines associated therewith and
extending to a distant exchange, a plurality of
operator’s switchboard positions, means opera-
tive to assign a call on one of said lines to an
idle one of said operator’s switchbeard positions
o be answered, another operator’s position hav-
ing a signal thereat, a relay having a first wind-
ing of relatively high impedance and & second
winding of relatively low impedance, a first cir-
cuit including said signal and the first winding of
said relay, a second circuit including said signal
and the second winding of said relay, said signal
being operated only when said seconid circuit is
completed. -and’ said relay--being operated -when

10

15

20

25

30

35

‘40

45

‘50

55

‘60

65

70

76




10

15

20

30

35

40

45

50

55

60

75

4148

either one of said circuits is completed, means
controlled by the presence of a call on one of
said lines when all of said operator’s switchboard
positions are busy for completing said first cir-
cuit, a timer, means controlled by the operation
of said relay for causing operation of said timer,
and means controlled by the operation of said
timer a predetermined time interval for com-
pleting said second circuit,

44. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith and
extending to a distant exchange, a plurality of
operator’s switchboard positions, means opera-
tive to assign a call on one of said lines to an
idle one of said operator’s switchboard positions
to be answered, another operator’s position hav-
ing 2 signal thereat, means controlled by the
bresence of & call on one of said lines when all of
said operator’s switchboard positions are busy
for operating said signal, and means controlled
by the operation of said first-mentioned means to
assign the call on the one of said lines to an idle
one of said operator’s switchboard positions for
arresting the operation of said signal.

45. In a telephone system, a plurality of op-
erator’s positions, a plurality of trunk lines in-
dividually extending to said operator’s positions,
a switch having access to said trunk lines and
operative to seize one of said trunk lines, a dis-
tributor operative to assign one of said trunk
lines extending to an idle one of said operator’s
positions to be seized by said switch, means for
causing said switch to seize said assigned trunk
line, and means responsive to the seizure of said
assigned trunk line for causing said distributor
to assign another one of said trunk lines extend-
ing to an idle one of said operator’s positions to
be seized by said switch.

46. In a telephone system, a Pblurality of op-
erator’s positions, a plurality of trunk lines in-
dividually extending to said operator's positions,
an auxiliary trunk line commonly associated with
said operator’s positions and to which each op-
erator’s position has access, a switch having ac-
cess to said trunk lines and operative to seize one
of said trunk lines, means for causing said switch
to seize idle ones of said first-mentioned trunk
lines in a predetermined order, and means con-
trolled when all of said operator’s positions are
busy for causing said switch to seize said auxiliary
trunk line.

47. In a telephone system, a plurality of op-
erator’s positions, a plurality of trunk lines in-
dividually extending to said operator’s positions,
an auxiliary trunk line commonly associated with
said operator’s positions and to which each op-~
erator’s position has access, a switch having ac-
cess to said trunk lines and operative to seize one
of said trunk lines, a distributor operative to as-
sign one of said first-mentioned trunk lines ex-
tending to an idle one of said operator’s positions
to be seized by said switch, means for causing said
switch to seize said assigned trunk line, means
responsive to the seizure of said assigned trunk
line for causing said distributor to assign another
one of said first-mentioned trunk lines extending
to an idle one of said operator’s positions to be
seized by said switch, and means controlled when
all of said operator’s positions are busy for caus-
ing said switch to seize said auxiliary trunk line.

48. In a telephone system, a plurality of op-
erator’s positions, a plurality of trunk lines in-
dividually extending to said operator’s positions,
an auxiliary trunk line commonly associated with
said operator’s positions and to which each op-
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erator’s position has access, a switch having ac-
cess to said trunk lines and operative o seize one
of said trunk lines, means for causing said switch
to seize idle ones of said first-mentioned trunk
lines in a predetermined order, means responsive
to the seizure of one of said first-mentioned trunk
lines for transmitting a signal to the correspond-
ing operator’s position, means controlled when all
of said operator’s positions are busy for causing
said switch to seize said auxiliary trunk line, and
means responsive to the seizure of said auxiliary
trunk line for transmitting a signal to each of said
operator’s positions.

49. In a telephone system, a plurality of op-
erator’s positions, a telephone instrument at each
operator’s position, a local telephone circuit in-
dividual to each telephone instrument, means at
each operator’s position for controlling the con-
nection of the telephone instrument thereat to
the local felephone circuit individual thereto, a
plurality of trunk lines individually extending to
said operator’s positions, a switch having access
to said trunk lines and operative to seize one of
said trunk lines, distributor means for causing
sald switch to seize idle ones of said trunk lines
in a predetermined order, and means responsive
to the disconnection of the telephone instrument
at one of said operator’s positions from the local
telephone circuit individual thereto for rendering
busy the trunk line individual to said one op-
erator’s position.

50. In a telephone system, a plurality of oper-
ator’s positions, a telephone instrument at each
operator’s position, a repeater individual to each
telephone instrument, means at each operator’s
position for controlling the connection of the
telephone instrument thereat to the repeater in-
dividual thereto, a plurality of trunk lines indi-
vidually extending to said operator’s positions, a
switch having access to said trunk lines and oper-
ative to seize one of said trunk lines, distributor
means for causing said switch to seize idle ones
of said trunk lines in a predetermined order, and
means responsive to the disconnection of the
telephone instrument at one of said operator’s
positions from the repeater individual thereto
for rendering busy the trunk line individual to
said one operator’s position.

51. In a telephone system, a plurality of oper-

ator’s positions, a telephone instrument at each :

operator’s position, a plurality of trunk lines in-
dividually extending to said operator’s positions,
an auxiliary trunk line commonly associated with
said operator’s positions and to which each oper-
ator’s position has access, a switch having access
to said trunk lines and operative to seize one of
said trunk lines, means for causing said switch
to seize idle ones of said first-mentioned trunk
lines in a predetermined order, means controlled
when all of said operator’s positions are busy for
causing said switch to seize said auxiliary trunk
line, and means at each operator’s position for
selectively connecting the telephone instrument
thereat to the first-mentioned trunk line indi-
vidual thereto and to said auxiliary trunk line.
52. In a telephone system, a plurality of oper-
ator’s positions, a telephone instrument at each
operator’s position, a plurality of trunk lines in-
dividually extending to said operator’s positions,
an auxiliary trunk line commonly associated with
sald operator’s positions, a switch having access
to said trunk lines and operative to seize one of
said trunk lines, distributor means for causing
said switch to seize idle ones of said first-men-
tioned trunk lines in g predetermined order,
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means controlled when all of said operator’s posi-
tions are busy for causing said switch to seize
said auxiliary trunk line, means at each oper-
ator’s position for selectively connecting the tele-
phone instrument thereat to the first-mentioned
trunk line individual thereto and to said auxiliary
trunk line, and means controlied when the tele-
phone instrument at ecach of said operator’s
positions is connected Lo said auxiliary trunk line
for rendering busy the first-mentioned trunk
line individually extending thereto.

53. In g telephone system, 2 plurality of opcr-
ator’s positions, a telephone instrument at each
operator’s position, & local telephone circuit in-
dividually associated with each telephone instru-
ment, a plurality of trunk lines individually ex-
tending to said operator’s positions, a switch
having access to said trunk lines and operative
to seize one of said trunk lines, distributor means
for causing said switch to seize idle ones of said
trunk lines in a predetermined order, a.-conductor
associated with each of said local telephone cir-
cuits and connected to a source of tone current,
and automatic means responsive to the seizure of
one of said trunk lines for intermittently con-
necting the conductor to the local telephone cir-
cuit associated with the telephone instrument at
the corresponding one of said operator’s posi-
tions, thereby to cause the receiver of the tele-
phone instrument at said one operator’s position
to emit sound intermittently.

54, Tn a telephone system, a plurality of oper-
ator’s positions, a telephone instrument at eack
operator’s pesition, a repeater individually asso-
ciated with each telephone instrument. a plu-
rality of trunk lines individually eztending to
said operator’s positions, a switeh having access
to said trunk lines and operative to seize one of
spid trunk lines, distributor means for causing
said switch to seize idle ones of said trunk lines
in a predetermined order, a conductor associated
with each of said repeaters and comnnected 1o 2
source of tone current, automatic means respon-
sive to the seizure of one of said trunk lines for
intermittently connecting the conductor to fthe
repeater associated with the telephone instru-
ment at the corresponding one of said operator’s
positions, thereby to cause the receiver of the
telephone instrument st said one operator’s posi-
tion to emit sound intermittently. .

55. In a telephone system, a plurality of cpser-
ator’s positions, each having a signal thereat, 2
telephone instrument at each operator’s position,
a plurality of trunk lines individually extending
to said operator’s positions, an auxiliary trunk
line commonly associated with said operator’s
positions and to which each operator’s position
has access, a switch having access to said trunk
lines and overative to seize one of said trunk
lines, means for causing said switch to ssize idle
ones of szid fArst-mentioned trunk lines in a pre-
determined crder, means responsive to the seiz-
ure of one of said first-mentioned trunk lines for
operating the signal at the corresponding oper-
ator’s position, means controlled when all of said
operator’s positions are pusy for causing said
switch to seize said euxiliary trunk line, means
responsive to the seizure of said auxiliary trunk
line for cperating the signal at each operator’s
position, means at each operator’s position for
selectively connectinig the telephone instrument
thereat to the first-mentioned trunk line indi-
vidual thereto and to said auxiliery trunk line,
and means controlled when the telephonie in-
strument at one of said operator’s positions is
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" connected to said auxiliary trunk line for arrest-
ing the operations of said signals. )

56. In a telephone system, a plurality of oper-
ator’s pesitions, a plurality of trunk lines in-
dividually extending to said operator’s positions,
an auxiliary trunk line commonly asscciated with
said operator’s positions and to which each oper-
stor’s position has access, & switch having access
to said trunk lines and operative to seize one
of said trunk lines, another operator’s position,
s plurality of signals at said other operator’s
positicn and individually corresponding to sald
firgt-mentioned trunk lines, another signal at
szid other operator’s position and corresponding
to said auxiliary frunk line, means for causing
ssid switeh to seize idle ores of said first-men-
tioned trunk lines in a predetermined crder,
means respensive to the geizure of one of said
first-mentioned trunk lines for operating the cor-
responding one of said first-mentioned signals,
means controlled when all of said operator’s po-
sitions are busy for causing said switch to seize
said auxiliary trunk line, and means responsive
to the seizure of said auxiliary trunk line for
operating said other signal.

57. In a telephone system, & plurality of oper-
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ator’s positions, a felephone instrument at each

operator’s position, a plurality of trunk lines in-
dividually extending to said operator’s positions,
o switeh having access to said trunk lines and
operative to seize one of gaid trunk lines, dis-
fributor means for causing said switch to. seize
idle ones of said trunk lines in a predetermined
order, another operator’s position, a plurality of
signals at said other operator’s position and in-
dividually corresponding to said first-menticned
operator’s positions, and means at-each of said
first-mentioned operator’s positions for causing
overation of the signal individual thereto and
for rendering husy the trunk line individual
thereto.

58. In a telephone system, a plurality of oper-

ator’s positions, a telephone instrument at each
operator’s position, a plurality of trunk lines
individually extending to said cperator’s posi~
tions, an auxiliary trunk line commonly 28s0-
ciated with said operator’s positions, a switch
having access to sald trunk lines and operative
to seize one of said trunk lines, distributer means
for causing said switch to seize idle ones of said
first-mentioned trunk lines in a predetermined
order, means controlied when all of said oper-
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ator’s positions are busy for causing said switch .

to seize said auxiliary trunk line, means at each
operator’s position for gelectively connecting the
telephone instrument thereat to the frst-men-
tioned trunk line individual therete and to said
auxiliary trunk line, another operator’s position,
a plurality of signals at said other operator’s po-
sition and individually corresponding to said
first-mentioned operator’s positions, means con-
trolled jointly by the seizure of said auxiliary
trunk line and the counnection of the telephone
instrument at one of said first-mentioned oper-
ator’s positions to said auxiliary trunk line for
operating a corresponding one of said signals,

and means controlled when the telephone in--

strument at said one first-mentioned operator’s
poesition is connected o said auxiliary trunk line
for rendering busy the first-mentioned trunk line
individual thereto.

59. Tn a telephone system, a. switchboard hav-
ing a signal thereat, an operator’s switchboard
position, a plurality of other operator’s posi-
tions, a plurality of trunk lines individually ex-
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tending to said other operator’s positions, a
switch having access to said trunk lines and op-
erative to seize one of said trunk lines, means at
said operator’s switehboard position for causing
the operation of said switch, distributor means
for causing said switch to seize idle ones of said
trunk lines in a predetermined order, a further
operator’s position, a plurality of signals at said
further operator’s position and individually cor-
responding to said other operator’s Dpositions, z
device at each of said other operator’s positions
and having a plurality of operating positions,
means controlled by the operation of the device
at one of said other operator’s positicns to one
position for causing operation of said first-men-
tioned signal, and means controlled by the oper-
ation of the device at said one other operator’s
position to another position for causing opera-
tion of the one of said second-mentioned signals
individual to said one other operator’s position
and for rendering busy the trunk line individual
thereto.

60. In a telephone system, a switchboard, a
plurality of operator’s switchboard positions, a
plurality of other operator’s positions, a plurality
of trunk lines individually extending to said
other operator’s positicns, an auxiliary trunk
line commonly associated with said other oper-
ator’s positions and tc which each of said other
operator’s positions has access, a switch having
access to said trunk lines and operative to seize
one of said trunk lines, means at each of said
operator’s switchboard positions for operating
said switch, means for causing said switch to
seize idle ones of said first-mentioned trunk lines
in a predetermined order, and means controlled
when all of said cther operator’s positions are
busy for causing said switch to seize said auxil-
iary trunk line.

61. In a telephone system. a switchboard, a
plurality of operator’s switchboard positions, a
plurality of other opsratoer’s positions, a plu-
rality of trunk lines individually extending to
said other operator’s positions, an auxiliary
trunk line commonly associated with said other
operator’s positions and to which each of said
other operator’s positions has access, a switch
having access to said trunk lines and operative
to seize one of said trunk lines, means at each of
said operator’s switchboard positions fer oper-
ating said switch, means for causing said switch
to seize idle ones of said first-mentioned trunk
lines in a predetermined order, means respon-
sive to the seizure of one of said first-mentioned
trunk lines for transmitting a signal tc the cor-
responding other cperator’s position, means con-
trolled when all of said other operater’s posi-
tions are busy for causing said switch to seize
said auxiliary trunk line, and means responsive
to the seizure of said auxiliary trunk line for
transmitting a signal to each of said other oper-
ator’s positions.

62. In a telephone system, a switchboard, a
plurality of operator’s switchboard positions, a

5 blurality of other operator’s positions, a plu-

rality of trunk lines individually extending to
said other operator’s positions, a switch having
access to said trunk lines and operative to seize
one of said trunk lines, means at each of said
operator’s switchboard positions for operating
said switch, a distributor operative to assign one
of said trunk lines extending to an idle one of
said operator’s positions to he seized by said
switch, and means responsive to the seizure of
said assigned trunk line for causing said dis-
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tributor to assign another one of said trunk lines
extending to an idle one of said operator’s posi-
tions to be seized by said switch.

63. In a telephone system, a switchboard, a
plurality of operator’s switchboard positions, a
plurality of other operator’s positions, a plu-
rality of trunk lines individually extending to
said other operator’s positions, an auxiliary
trunk line commonly associated with said other
operator’s positions and to which each of said
other operator’s positions has access, a switch
having access to said trunk lines and operative
to seize cne of said trunk lines, means at each of
said operator’s switchhoard positions for oper-
ating said switch, a distributor operative to as-
sign one of said trunk lines extending to an idle
one of said other operator’s positions to be seized
by said switch, means responsive to the seizure
of said assigned trunk line for causing said dis-
tributor to assign another one of said trunk
lines extending to an idle one of said other opar-
ator’s positions to be seized by said switch, and
means controlled when all of said other oper-
ator’s positions are busy for causing said switch
to seize said auxiliary trunk line.

64. In a telephone system, a plurality of oper-
ator’s positions, o plurality of trunk lines indi-
vidually extending to said operator’s positions, a
first switch having access to said trunk lines and
operative to seize cne of said trunk lines, means
for causing said first switch to seize idle ones
of said trunk lines in a predetermined order, a
second switch, a plurality of trunk lines extend-
ing to said second switch and individually asso-
ciated with said operator’s positions, means at
eaclh: operator’s position operative to seize the
second-mentioned trunk line individually associ-
ated therewith, and means controlied when the
second-mentioned trunk line individually asso-
ciated with one of said operator’s vositions is
seized for rendering busy the one of the first-
mentioned trunk lines individually extending
thereto.

65. In a telephone system, a plurality of oper-
ator’s positions, a plurality of trunk lines indi-
vidually extending to said operator’s positions,
a first switch having access to said trunk lines
and operative o seize one of said trunk lines,
distributor means for assigning one of said trunk
lines extending to an idle one of said operator’s
positions to be seized by said first switch, a second
switch, a plurality of trunk lines extending to
said second switch and individually associated
with said operator’s positions, means at each
operator’s position operative to seize the second-
mentioned trunk line individually associated
therewith, and means contrelled when the second-
mentioned trunk line individually associated with
said one operator’s position is seized for causing
sald distributor means to assign another of said
first-mentioned trunk lines extending to an idle
operator’s position to be seized by said first
switch.

66. In a telephone system, a plurality of oper-
ator’s positions, a telephone instrument at each
operator’s position, a plurality of trunk lines indi-
vidually extending to said operator’s positions, a
first switch having access to said trunk lines and
operative to seize an idle one of said trunk lines,
a second switch, a plurality of trunk lines extend-
ing to said second switch and individually asso-
ciated with said operator’s positions, means at
each operator’s position for selectively connecting
the telephone instrument thereat to the one of
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tending thereto and to the one of said second-
mentioned trunk lines individually associated
therewith, and means controlled by the connec-

tion of the telephone instrument at one of sald

operator’s positions to the one of said second-
mentioned trunk lines individually associated
therewith for rendering busy the one of said firsi-
mentioned trunk lines individually extending
thereto.

67. In a telephone system, a plurality of oper-
ator’s positions, a telephone instrument at each
operator’s position, a plurality of trunk lines indi-
vidually extending to said operator’s positions,
an auxiliary trunk line commonly associated with
said cperator’s positicns and to which each oper-
ator’s position has access, a first switch having
access to said trunk lines and operative to seize
any one of said trunk lines, means for causing
said first switch to seize idle ones of said first-
mertioned trunk lines in a predetermined order,
means controlled when all of said first-mentioned
trunk lines are busy for causing said first switch
to seize said auxiliary trunk line, & second switch,
a, plurality of trunk lines extending to said second
switch and individually associated with said oper-
ator’s positions, means at each operator’s :posi-
tion for selectively connecting the telephone in-
strument thereat to the one of said first-men-
tioned trunk lines individually extending thereto,
to the one of said last-mentioned trunk lines
individually associated therewith and to said
auxiliary trunk line, and means controlled by
the connection of the telephone instrument at
one of said operator’s positions to the one of said

- last-mentioned trunk lines individually associated

therewith- or to said auxiliary trunk line for
rendering busy the one of the first-mentioned
trunk lines individually extending thereto.

68. In a telephone system, a plurality of oper-
ator’s positions, a telephone instrument and an
impulsing apparatus at each operator’s position,
a repeater individually associated with each tele-
phone instrument, a plurality of trunk lines in-
dividually extending fo said operator’s positions,

. 4 first switch having access to said trunk lines

and operative to seize an idle one of said trunk
lines, a second switch, a plurality of trunk lines
extending to said second switch and individually
associated with said operator’s positions, means
at each operator’s position operative to connect
the repeater individually associated with the tele-
phone instrument thereat to the one of said first-
mentioned trunk lines individually extending
thereto, means at each operator’s position opera-
tive to connect the impulsing apparatus thereat
and the repeater individually associated with
the telephone instrument theveat to the one of
said second-mentioned trunk lines individually
associated therewith, means controlled by the
operation of said last-mentioned means at one
of said operator’s positions for rendering busy
the one of said first-mentioned trunk lines indi-
vidually extending thereto, and means controlled
by the operation of the impulsing apparatus at

-~ said gne operator’s position for rendering ineffec-

tive the receiver of the telephone instrument
thereat and for comipleting a path around at

least a portion of the repeater associated with the -

telephone instrument thereat, thereby to com-
plete a low impedance impulsing circuit by way
of the one of said second-mentioned trunk lines
individually associated therewith between the im-
pulsing apparatus thereat and said sescond switeh.

60. In a telephone system, a switchhoard hav-
ing a plurality of lines associated therewith, a

51

plurality of operator’s switchboard positions,
means operative to select idle ones of said oper-
ator’s switchboard positions in a predetermined
order, means operative to assign a calling one
of said lines to a selected one of said operator’s
switchboard positions, another operator’s position,
means controlled by the operation of said select~
ing means to select a particular operator’s switch-
board position for transmitting to said other op-
erator’s position a signal characteristic to said
particular operator’s switchboard position, and
means controlled by the operation of said assign-
ing means to assign a particular calling one of
said lines to said selected particular operator’s
switchboard position for transmitting to said
other operator’s position a signal characteristic
to said particular line.

70. In a telephone system, a switchboard hav-
ing @ plurality
plurality of operator’s ~switchboard positions,
means operative to select idle ones of said op-
erator’s switchboard positions in a predetermined
order, means operative to assign a calling one
of said lines to a selected one of said operator’s
switehboard pesitions, another operator’s posi-
tion, a first group of signals at said other opera-
tor’s position individually corresponding to. said
operator’s switchboard positions, a second group
of signals ot said other operator’s position indi-
vidually corresponding fo said lines, means con-
trolled by the operation of said selecting means
to select a particular operator’s switchboard po-
sition for controlling the operation of the one
of the signals in said first group corresponding
to said particular operator’s switchboard posi=
tion, and means controlled by the operation of
caid sssigning means to assign a particular call~
ing one of said lines to said selected particular
operator’s switchboard position for controlling
the operation of the one of the signals in said sec-
ond group corresponding to sald particular line.

71. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of - operator’s switchboard positions,

means operative to select idle ones cf said opera- .4

tor’s switchboard positions in a predetermined
order, means operative to assign a calling one of
said lines to a selected one of said operator’s
switchboard positions, another operator’s position,
s first group of signals at said other cperator’s
position individually corresponding. to said op-
erator’s switchboard positions, a second group of
signals at said other operstor’s position individ-
nally corresponding o said lines, & device under
the control of an operator at said other opera-
tor’s position, means under the joint control of

of lines associated therewith, a
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means to select a particular operator’s switch-
board position for operaiing the one of the sig-
nals in said first group corresponding to said par-
ticular operator’s switchboard position, and means
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under the joint control of said device and the -

operation of said assigning means fo assign a
particular calling one of said lines to said se-
lected particular cperator’s switchboard position
for operating the one of the sighals in said sec-
ond group corresponding to said particular line.

79. In & telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of operator’s switchboard positions,
means operative to select idle ones of said opera-
tor’s switchboard positions in a predetermined
order, means operative to assign a calling one of
said lines to a selected one of said operator’s
switchboard positions, means at each operator’s
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switchboard position operative to answer a call
on one of said lines assigned thereto, another
operator’s positicn, a first group of signals at said
other operator’s position individually correspond-
ing to said operator’s switchboard positions, a
second group of signals at said other operator’s
position individually corresponding to said lines,
means controlled by the operation of said select-
ing means to select a particular operator’s switch~
board position for operating the one of the sig-
nals in said first group corresponding to said
particular operator’s switchboard position, means
controlled by the operation of said assigning
means to assign a particular calling one of said
lines to said selected particular operator’s switch-
board position for operating the one of the signals
in said second group corresponding to said par-
ticular line, and means controlled by the opera-
tion of the answering means at said particular
operator’s switchboard position for preventing the
subsequent operations of said selecting means
and said assigning means from causing opera-
tions of other of said signals.

73. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of operator’s switchboard positions,
means operative to ,select an idle operator’s
switchboard position, means operative to assign
a calling one of said lines to said selected opera-
tor’s switchboard position, means controlled by
the operation of said assigning means for caus-
ing said selecting means to operate to select an-
other idle operator’s switchboard position, an-
other operator’s position, means controlled by the
operation of said selecting means to select par-
ticular operator’s switchboard position for trans-
mitting to said other operator’s position a signal
characteristic to said particular operator’s switch-
board position, and means controlled by the op-
eration of said assigning means to assign a par-
ticular calling one of said lines to said selected
particular operator’s switchboard position for
fransmitting to said other operator’s position a
signal characteristic to said particular line.

74. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of operator’s switchboard positions,
means operative to select an idle operator’s
switchboard position, means operative to assign
a calling one of said lines to said selected opera-
tor’s switchboard position, means controlled by
the operation of said assigning means for causing
said selecting means to operate to select another
idle operator’s switchboard position, means at
each operator’s switchboard position operative to
answer a call on one of said lines assigned there-
to, another cperator’s position, a first group of
signals at said other operator’s position individy-
ally corresponding to said operator’s switchboard
positions, a second group of signals at said other
operator’s position individually corresponding to
said lines, means controlled by the operation of
said selecting means to select a particular opera-
tor’s switchboard position for operating the one
of the signals in said first group corresponding to
said particular operator’s switchboard position,
means controlled by the operation of said assign-
ing means to assiesn a particular calling one of
said lines to said selected particular operator’s
switchboard position for operating the one of the
signals in said second group corresponding to
said particular line, and means controlled by the
operation of the answering means at said particu-
lar operator’s switchhoard position for preventing
the subsequent operations of said selecting means
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and said assigning means from causing operations
of other of said signals.

75. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of operator’s switchboard positions,
means operative to select idle ones of said opera-
tor’s switchboard positions in a predetermined
order, means operative to assign a calling one of
said lines to a selected one of said operator’s
switchboard positions, another operator’s posi-
tion, means controlled by the operation of said
selecting means to select a particular operator’s
switchboard position for transmitting to said
other operator’s position a signal characteristic
to said particular operator’s switechboard position,
means controlled by the operation of said assign-
ing means to assign a particular calling one of
said lines to said selected particular operator’s
switchboard position for transmitting to said
other operator’s position a signal characteristic
to said particular line, and means at said other
operator’s position for selectively monitoring a
connection including said particular operator’s
switchboard position and a connection including
said particular line.

76. In a telephone system, a switchboard hav-
ing a plurality of lines associated therewith, a
plurality of operator’s switchboard positions,
means operative to select idle ones of said opera-

tor’s switchboard positions in a bredetermined :

order, means operative to assign a calling one of
said lines to a selected one of said operator’s
switchboard positions, another operator’s posi-
tion, means controlled by the operation of said
selecting means to select a particular operator’s
switchboard position for transmitting to said
other operator’s position a signal characteristic
to sald particular operator’s switchboard position,
means controlled by the operation of said assign-
ing means to assign a particular calling one of
said lines to said selected particular operator’s
switchboard position for transmitting to said
other operator’s position a signal characteristic
to said particular line, and means at said other
operator’s position for monitoring simultaneously
a connection including said particular operator’s
switchboard position and a connection including
said particular line.

T7. In a telephone system, a switchboard hav-
ing a group of incoming lines and a group of out-
going lines associated therewith, switching means
operative to route a call between a line in said
incoming group and a line in said outgoing group,
a plurality of operator’s switchboard positions,
means operative to select idle ones of said opera-
tor’s switchboard positions in a predetermined
order, means operative to assign a calling one of
said incoming lines to a selected one of said op-
erator’s switchboard positions, means at each
operator’s switchboard position for controlling
the operation of said switching means, another
operator’s position, means controlled by the op-
eration of said selecting means to select g par-
ticular operator’s switchboard position for trans-
mitting to said other operator’s position a signal
characteristic to said particular operator’s
switchboard position, means controlled by the op-
eration of said assigning means to assign a par-
ticular calling one of said lines to said selected
particular operator’s switchboard position for
transmitting to said other operator’s position g
signal characteristic to said particular incoming
line, and means controlled by the operation of
said switching means to route the call between
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outgoing line for transmitting to said other oper-
ator’s position a signal characteristic to said par-
ticular outgoing line.

78. In a telephone system, a switechboard hav-
ing a group of incoming lines and a group of out-
going lines agsociated therewith, switching means
operative to route & call between a line in said
incoming group and 2 line in said outgoing group,
a plurality of operator’s switchboard positions,
means operative to select idle ones of said opera-
tor’s switchboard positions in a predetermined
order, means operative to assign a calling one of
said incoming lines to a selected one of said op-
erator’s switchboard positions, means at each
operator’s switchboard position for controlling
the operation of said switching means, another
operator’s position, a first group of signals at said
other operator’s position indivigually correspond-
ing to said operator’s switchboard positions, a
second group of signals at said other cperator’s
position individually corregponding to said in-
coming lines, a third group of signals at said
other operator’s position individually correspond-
ing to said outgoing lines, means controlled by
the operation of sald selecting means to select a
particular operator’s switchioard position for
controlling the operation of the one of the signals
in said first group corresponding to said particu-
lar operator’s switchboard position, means con-
trolled by the operation of said assigning means
to assign a particular calling one of said incom-
ing lines to said selected particular operator’s
switchboard position for controlling the opera-
tion of the one of the signals in said second group
corresponding to said particular incoming line,
and means controiled by the operation of said
switching means to route the call between said
particular incoming line and a particular out-
going line for controliing the gperation of one of
the signals in said third group corresponding to
said particular outgoing line.

79. Tn a telephone system, & switechboard hav~
ing a group of incoming lines and -a group of
outgoing lines associated therewith, switching
means operative to route a call between 2 line
in sald incoming group snd a line in said out-
going group, a . plurality of operator’s switch-
board positions, means operative to select an idle
operator’s switchboard position, means operative
to assign a calling one of said incoming lines to
said selected operstor’s switchboard  position,

means controlled by the operation of said as-

signing ‘means for causing sald selecting means
tc operate to select another idle operator’s
switchboard position, means at each operator’s
switchboard position for controiling the opera-

tion- of said switching means, ancther operator’s

position, means controlled by the operation of’

said selecting means to select a particular op-
erator’s switchiboard position for transmitting
to said other operator’s position a signal char-
acteristic to said particular operator’s position,
means controlled by the operation of - said as-
signing means to assign a particular calling one
of said incoming lines to said selected particular
operator’s switchboard position for transmitting
to said other operator’s position a signel char-
acteristic to said particular incoming line, and
means controlled by the operation of said switch-
ing means to route the call between said partic-
wlar incoming line and a particular outgoing
line for transmitting to said other operator’s
position a signal characteristic to said particular
outgoing line.

80. In a telephone system, & switchboard

_nection

53

having a group of incoming lines and a group of
outgoing lines associated therewith, switching
means operative to route a call between a line
in said incoming group and a line in said out-
going group, a plurality of operator’s switch-
hoard positions, means operative to select idle
ones of said operator’s switchboard positions in
s predetermined order, means operative to as-
sign - a calling one of said incoming lines to a
selected one of said operator’s switchboard po-
sitions, means at each operator’s switchkoard po-
sition for contolling the operation of said switch-
ing means, another operator’s position, means
controlled by - the operation of said selecting
means to select a particular operator’s switch-
hoard vosition for transmitting to said other op-
erator’s position a siznal characteristic to said

&
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rarticular operator’s switchboard position, means

controlled by the operation of said assigning

means to assign a perticular calling one of said

incoming lines to said selected particular op-
erator’s switchboard position for transmitting to
said other operator’s position a signal character-
istic to said particular incoming line, means con-
trolled by the operation of said switching means
to route the call between said particular incom-~
ing line and a particular outgoing line for trans-
mitting to sald other operator’s position a signal
characteristic to said particular outgoing line, and
means at sold other operator’s positions for se-
lectively monitoring a connection including said
particular operator’s switchboard position, a con-
nection inciuding said particular incoming line
and & connection including said particular out-
going line.

21. Tn s tclephone system, a switchbeard hav-
ing a group of incoming lines and ‘a group of
outgoing lines associated therewith, switching
means operative to route a call between a line in
said incoming group and a line in said outgoing
group, a plurality of operator’s switchboard po-
sitions, means operative to .select idle ones of
said operator’s switchboard positions in a prede-
termined order, means operative to assign a
calling one of said incoming lines to a selected

‘one of said cperator’s switchboard positions,

means at each operator’s switchboard position
for conirolling the operation of said switching

means, another operator’s position, means con-

trolled by the operation of said selecting means
to select a particular operator’s switchboard po-
sition for transmitting to said other operator’s
position s signal characteristic to said particular
operator’s switchboard position, means controlled

by the operation of said assigning means to as-

sign' 2 particular calling one of said incoming
iines to said selected particular operator’s switch~
hoard position for transmitting to said other op-
erator’s position a signal characteristic to said
particular incoming-line, means controlled by the

cperation of said switching means to route the.

call between. said particular incoming line and
a particular outgoing line for transmitting to
said other operator’s position a signal character-
istic to said particular outgoing line, a first and
a second receiver at said other operator’s posi-
tion, a first and a second current amplifying
means, means comprising said first receiver and
said first amplifying means for mohitoring a con-
including said particular operator’s
switchiboard position, and means comprising said
second receiver and said second amplifying means
for simultanecusly monitoring a connection in-
cluding said particular outgoing line.

82. Tn a teléephone system, a switchboard hav-
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ing a group of incoming lines and a group of out-
going lines associated therewith, switching
means operative to route a call between a line
in said incoming group and a line in said out-
going group, s plurality of operator’s switch-
board positions, means operative to select idle
ones of said operator’s switchboard positions in
a predetermined order, means operative to as-
sign a calling one of said incoming lines to a
selected one of said operator’s switchboard posi-
tions, means at each operator’s switchboard po-
sition for contrclling the operation of saig
switching means, a first device at each oper-
ator’s switchboard position operative to cause
ringing cwrent to be projected over an out-
going line over which a call is to be routed,
a second device at each operator’s switchboard
Dosition operative to release a connection routed
by way of said switching means between an in-
coming line and an outgoing line, another oper-
ator’s position, a first and a second signal
at said other operator’s position, means con-
trolled by the operation of the first device at a
predetermined one of said operator’s switchboard
positions for controlling the operation of said
first signal, and means controlled by the opera-
tion of the second device at said predetermined
operator’s switchboard position for controlling
the operation of said second signal.

83. In a telephone system, a switchboard hav-
ing a group of incoming lines and a group of out-
going lines associated therewith, switching
means operative to route a call between a line in
said incoming group and a line in said outgoing
group, a plurality of operater’s switchboard posi-
tions, means operative to select idle ones of said
operator’s switchboard positions in a predeter-
mined order, means operative to assign a calling
one of said incoming lines to a selected one of
said operator’s switchboard positions, means at
each operator’s switchboard position for con-
trolling the operation of said switching means,
a first device at each operator’s switchbhoard po-
sibion cperative tc answer a eall on one of said
incoming lines assigned thereto, a second device
at each operator’s switchboard position operative
to cause ringing current to he projected over
an outgning line over which a call is to be routed,
another operator’s position, a first group of sig-
nals at said other operator’s position individu-
ally corresponding to said operator’s switchboard
positions, a second group of signals at said
other operator’s position individually correspond-
ing to said incoming lines, a third group
of signals at said other operator’s position indi-
vidually corresponding to said outgoing lines,
means controlled by the selection of a particular
operator’s switchboard position for operating the
corresponding signal in said first group. means
controlled by the assignment of a particular call-
ing one of said incoming lines to said particular
onerator’s switchboard position for operating the
corresponding signal in said second group, means
controlled by the operation of the first device
at said particular operator’s switchboard position
for preventing the operations of other signals in
said first and second groups, means controlled by
the selection of a particular outgoing line over
which the call is to be routed for preparing the
corresponding signal in said third sroup to be
operated, and means controlled hy the operation
of the second device at said particular operator’s
switchboard position to cause ringing current to
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be projected over the selected outgoing line for
operating the prepared signal in said third group.

84. In a telephone system, a switchboard hav-
ing a group of incoming lines and a group of out-
going lines associated therewith, switching
means operative to route a call between a line in
said incoming group and a line in said outgoing
group, a plurality of operator’s switchboard posi-
tions, means operative to select idle ones of said
operator’s switchboard positions in a predeter-
mined order, means cperative to assign a calling
one of said incoming lines to a selected one of said
operator’s switchboard positions, means at each
operator’s switchboard position for controlling
the operation of said switching means, a first de-
vice at each operator’s switchboard, position
operative to answer a call on one of said incom-
ing lines assigned thereto, a second device at
each operator’s switchboard position operative
to cause ringing current to be projected over an
outgoing line over which a call is to be routed,
another operator’s position, a first group of sig-
nals at said other operator’s position individually
corresponding to said operator’s switchboard po-
sitions, a second group of signals at said other
operator’s position individuaily corresponding to
said incoming lines, a third group of signals at
said other operator’s position individually cor-
responding to said outgoing lines, means .con-
trolled by the selection of a particular operator’s
switchboard position for operating the corre-
sponding signal in said first group, means con-
trolled by the assignment of a particular calling
one of said incoming lines to said particular

operator’s switchboard position for operating the *

corresponding signal in said second group, means
contrelled by the overation of the first device at
said particular operator’s switchboard position
for preventing the operations of other signals in
said first and second groups, means controlled by
the selection of a particular outgoing line over
which the call is to be routed for preparing the
corresponding signal in said third group to be
operated, means controlled by the operation of

the second device at said particular operator’s 4.

switchboard position to cause ringing current
to be projected over the selected outgoing line
for operating the prepared signal in said third
group, and means controlled by the operation of

the second device at said particular operator’'s &

switchboard position to cause the projection of
ringing current over the selected outgoing line
to be arrested for causing the operation of the
signal in said third group to be arrested after
a predetermined time interval.

85. In a telephone system, a switchboard hav-
ing a group of incoming lines and a group of
outgoing lines associated therewith, switching
means operative to route a call between a line
in said incoming group and a line in said out-
going group, a plurality of operator’s switch-
board positions, means operative to select idle
ones of said operator’s switchboard positions in
a predetermined order, means operative to assign
a calling one of said incoming lines to a selected
one of said operator’s switchboard positions,
means at each operator’s switchboard position
for confrolling the operation of said switching
means, another operator’s position having g
signal thereat, and means responsive to a husy
condition of all of the lines in one of said groups
for controlling the operstion of said signal.

THOMAS FREDERICK CROCKER.
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