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The present invention relates to telephOne SyS 
tens and has for one of its objects the provision 
of improved apparatus for rendering and Super 
vising toll Services in Such Systern S. 

3 na 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 

10) lines terminate. Usually the toll board Con 
prises 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, these 
groups of operator's positions being adapted to 

5 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 

0 work of the operators at the various operator's 
positions at the toll 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 

5 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 

0 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 to board. In order to accomplish 
these ends, certain of the auxiliary operator's 

its 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. T. R. 
and toll lines terminating at the toll board, in 
addition to access to each of the Operator's posi 

) 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 Operators at the operator's 
positions at the toll board and the operators at 

5 the auxiliary operator's positions. 
It is an object of the present invention to pro 

wide, in a telephone system of the character noted 
including a toll board and a 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, 

SS in a telephone System of the character noted and 

including at least two auxiliary operator's posi 
tions, 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, a 
Switch having access to a plurality of groups of 
lines, an Operator's position provided with appa 
ratUS Successively Operative to perform succes 
Sive control functions to cause the switch to select 
a line in a particular group of lines, 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 assigning 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 a, call. 

It is another object of the invention to pro 
Vide, in a telephone system, a plurality of oper 
ators positions, a distributor for assigning calls 
to be answered by particular idle ones of the 30 
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 40 
in character. 

It is a further object of the invention to pro 
Vide, in a telephone system, a plurality of oper 
ator’s positions, an arrangement for assigning 
incoming calis to be answered to idle ones of 45 
the operator's positions in a predetermined order, 
apparatus at each Operator's position operative 
to initiate an outgoing call 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 

5 

0. 

5 

- 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 55 
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2 
positions, an arrangement operative to select idle 
ones of the operator's Switchboard positions in 
a 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. 

It is a further object of the invention to pro 
vide, in a telephone System, a Switchboard in 
cluding an operator's switchboard position adapt 
ed to route a call therethrough Olin a particular 
incoming line over a particular outgoing line, 
and another operator's position provided with 
innproved apparatus for selectively monitoring a 
connection including the particular operator's 
Switchboard position, 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 telephone 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 may be adequately advised and Supervised 
in order to insure that prompt and efficient 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 a 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 board 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 tiransmitter, 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 Switch and 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 ieast one additional 
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 pel'- 
forming the control functions to which the con 
trol apparatus is responsive. An arrangement is 
associated with the Switch and the chief operat 
tol's position for controlling the Operation of the 
signal at the chief operator's position during the 
interval of time the control appalatuS liS pel'- 
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 switchboald 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 
board positions to be answered. A timer alnd a 
Signal are associated with the chief Operatol's 
position; and an arrangement is provided which 
is controlled by the presence of a call on 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 chief op 
erator's position. 

In accordance with a furthel feature of the 
invention, the telephone System includes a pll 
rality of rate and directory operator's positions, 
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a plurality of trunk lines individually extending 
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 distributo aSSociated With the rate anc (i- 
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 and operative in response 
to the seizure of the assigned trunk line by the 
Switch to assign 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 ex 
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 as 
sociated with a particular operator's position is 
seized for rendering busy 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 

65 



O 

15 

20 

25 

30 

35 

45 

55 

60 

65 

2,200,598 
is associated with the toll board, and an arrange 
ment is provided which is controlled by the oper 
ation of the distributor to selecta, 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 Observing 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 to 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 circuit 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 ill, 
inclusive, illustrate the details of a system hav 
ing incorporated therein the features of the in 
wention as briefly outlined above; and Fig. 12 
illustrates the mode of combining FigS. 2 to 11, 
inclusive, of the drawings to form a unified 
Systern. 

OSCRIPTION OF THE APPARATUS IN CORPORATED IN 
TELE, ELEPHONE SYSTEM 

Referring now more particularly to Fig. 1 of 
the drawings, the telephone system there illus 
trated comprises a local automatic exchange 25 
and two distant automatic exchanges 95 and 

6. The local exchange 25 serves a number of 
local Subscriber Substations including the Sub 
scriber substation indicated at C and aSsociated 
With a Subscriber line 3 extending to the local 
exchange. Similarly, the distant exchanges 105 

3 
and 06 each serve a number of local subscriber 
Substations including the Subscriber substation 
indicated at A and aSSOciated with the Subscriber 
line extending to the distant exchange 05 
and the subscriber substation indicated at B as 
sociated with the subscriber line 2 extending to 
the distant exchange 06. The distant exchanges 
C5 and 06 are respectively connected to the lo 

cal exchange 25 by first and second groups of 
tWO-Way toll lines respectively including the toll 
lines indicated at C 4 and C 5. 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 C and 
C75 at the local exchange 25 being indicated 
in the group of toll line circuits . 
The local exchange 25 includes a local Switch 

train it 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 C 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 5 and are provided with 
local SWitch trains Which may be controlled by 
impulsing apparatus disposed at the local Sub 
Scriber SULbStations in order to Set Up the Wario:US 
connections between the local Subscriber lines in 
the usual manner. Also the local exchange 25 
includes a toll switch train 8 which preferably 
comprises a plurality of groups of selector and 
connector Switches of the Strowger type air 
ranged in the usual manner, and which is utilized 
in a manner more fully described subsequently in 
setting up the Warious toll connections. Sini 
larly, the distant exchanges 95 and 6 are 
provided with toll Switch trains which are utilized 
in Setting Up the Variol?S tOll CON?necti Ons. 
An automatic toll board it is arranged in the 

local eXchange 25 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 
Í07 and í03, respectively. Associated with the 
toll board f is a group of C. T. R. lines acces 
sible to the local switch train , one of the C. 
L. R. lines being indicated at CE 6 and provided 
With a C. L. R. line circuit 9. Position dis 
tributor and common equipment 3 is associated 
With the C. L. R. line circuits and the C. T. R. 
operator's positions in order to assign incoming 
C. L. R. calls to the C. L. R. operator's positions 
in a predetermined order. Positio a distributor 
and common equipment á is associated 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 E has access to 
the local switch train 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 ender inWard and 
through service in a manner more fully described 
Subsequently. 

Associated with the toll board 2, the local 
switch train 07 and the toll switch train 88 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 
rate 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 ; one of the 
Spei” Visory Operator’s positions is indicated at 
f02; 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 4. The chief operator's position f of has 
access to and is accessible to the local Switch 
train 97 by way of a trunk line Cf242, has ac 
cess by way of the trunk line C 247 to the toll 
switch train C8 and is accessible by way of a 
trunk line C. 252 to the toll SWitch train f O8. The 
chief Operator's position 0 has access to the 
supervisory operator's position 02 by way of a 
trunk line C 339 and has access to the rate and 
directory operator's position f(03 by way of a 
turunk line C 264. Furthermore, the chief op 
erator's position ( i has access to each opera 
tor's position at the toll board 60 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 C 258. Finally 
the position distributor and common equipment 
TG4 is associated, by way of the trunk line Cf253, 
with the chief operator's position of for a pur 
pose more fully described subsequently. The 
supervisory operatol's position 02 is accessible 
to the toll Switch train 08 by Way of the trunk 
line C.269. The rate and directory operator's 
position 03 has access to the local switch train 
97 by way of a trunk line C29, is accessible 

to the toll switch train 98 by way of a trunk 
line C2 individual thereto and an auxiliary 
trunk line Cf2) commonly associated With each 
rate and directory operator's position. The toll 
service observing operator's position O4 is as 
sociated with the position distributor and com 
mon equipment 703 and with the position dis 
tributor and common equipment 704 by Way of 
the trunk line C23 and C232, respectively, for 
a purpose more fully described Subsequently. 
Also the toll service observing Operator's position 
f04 is associated with a group busy apparatus 765 
by way of a trunk line Cl222, while the group 
busy apparatus 05 is associated with the toll 
line circuits fle of a particular group of toll 
lines by way of a trunk line C2 for a purpose 
more fully described subsequently. Further 
more, the toll service observing operator's posi 
tion 04 has access to each operator's position 
at the toll board 06 by way of a trunk line in 
dividual thereto, access to the first C. L. FR. Op 
erator's position at the toll board being had by 
way of the trunk line Cf230, and access to the 
first toll operator's position at the toll board be 
ing had by way of the trunk line Cl22. More 
over, the toll service observing Operator's posi 
tion 04 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 Cf226, 
and access to one of the toll line circuits being 
had by way of the trunk line C?2fT. Finally, the 
toll service observing operator's position 04 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 03 by way of the trunk 
line C20, and access being had to the auxiliary 
trunk line C27) associated with the rate and 
directory operator's positions by way of the trunk 
line C38. 

Preferably, the toll board 00, the position dis 
tributor and common equipment 703 and the 
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position distributor and common equipment 704, 
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 9), 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 00 
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 illustrated, the first C. H. R. oper 
ator's position is indicated at 70 and the first 
toll Operator's position is indicated at 02. The 
position distributor and common equipment 703 
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 193 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 one 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 F3 Operates automati 
cally to select another idle C. L. R. operator's 
position having the link-listening 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 one 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 to con 
trol the Operations of the local and the toll 
switch trains 07 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 position distributor 
and Common equipment 4 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 4 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 thereat occupying the one 
position, and Subsequently assigns automatically 
a call on one of the toll lines thereto in response 
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to the creation of a calling condition 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 C4 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 
Call 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 9 and (8, respectively. Group busy ap 
paratuS 05 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 
{{4 When all of the lines in the group extending 
to the distant exchange 05 are busy. 
The chief operator's position 0, 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 330 and a re 
Cliver 33f, a secondary telephone instrument in 
Ciuding a transmitter 350 and a receiver 349, and 
a.in impulsing apparatus 325, the secondary tele 
phone instrument being adapted to be connected 
by Way of the plugs 334 and 338 associated with 
the jacks 342 and 346, respectively, across the re 
Spective terminals of the primary telephone in 
st'ument. Associated with the primary tele 
pilgne instrument are a first repeater 395 and a 
Second repeater 30. A trunk line Cf239 and a 
*iCnitoring plug 360 are provided at the chief op 
erator's position i 0f and an arrangement includ 
ing a switch 388 is provided for controlling the 
aSSociation of the repeaters 305 and 379 with the 
trunk line Cf239 and the monitoring plug 300. A 
control relay R36) is provided for selectively con 
necting the receiver 33 of the primary telephone 
instrument to the repeaters 305 and 370. Two 
control relays R35 and R320 are associated With 
the irr.pulsing apparatus 325 for the purpose of 
completing a bridge path around at least a por 
tion of the irepeater 395, and for interrupting the 
connection of the receiver 33 to the repeater 305 
when the impulsing apparatus 325 is operated, 
thereby respectively to establish a low impedance 
impulsing circuit between the impulsing appara 
tulis 325 and the trunk line C 339, and to prevent 
clicks in the receiver 33. 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 33 occupies its normal position, 
the repeater 3. is connected to the monitoring 
plug 388 and the repeater 305 is connected to the 
trunk line C 239; when the switch 380 occupies 
its ring position, a source of ringing current is 
connected to the monitoring plug 300 and the 
trunk line C 239; and when the Switch 380 occu 
pies its talk position, the monitoring plug 300 
is connected to the repeater 305 and the trunk 
line C 239 is connected to the repeater 305. 
The chief operator's position of has access to 

and is accessible to the local switch train 07 by 
way of the trunk line C 282 and a switch 400 
asSociated thereWith. The Switch 400 has a nor 
Irial position, a right-hand ortalk position and a 
left-hand or hold position. When the switch 400 

5 
is operated to its talk position, the trunk line 
Cf239 is connected to the trunk line C242, and 
When the Switch 400 is operated to its hold posi 
tion a bridge is connected to the trunkline C242, 
thereby to retain the local switch train (7 in op 
erated position. A ring-up relay R460 is asso 
ciated With the trunk line C 282 and is adapted 
to illuminate a lamp. L462 at the chief operator's 
position in order to indicate to an operator there 
at a calling condition of the trunk line C242. 
ASSociated With the Switch 400 and the ring-up 
relay R46) is a plurality of control relays R442, 
R46 and R?5Ü). These control relays are so con 
nected and arranged that an auxiliary bridge is 
connected to the trunk line Ci 222 when the 
Switch 39 is operated from its talk position or 
its hold position, thereby to prevent the release 
of the local switch train , these relays further 
interrupting the auxiliary bridge after a predeter 
inlined tirne interval in the event the Switch 400 
is Operated to its normal position, thereby to re 
lease the local switch train (0. Further, these 
control relays control the disconnection of the 
ring-up relay R463 from the trunk line C. 242 
and, consequently, the illumination of the lamp 
Lé62, Finally, 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 R680 by the 
switching surges of current projected over the 
trunk line C 242 incident to the release of the 
local switch train (7. 
The chief operator's position has acceSS to 

the toll switch train (68 by Way of the trunk iline 
C 247 and a switch 427 associated therewith. 
The switch 32 has a normal position, a right 
hand or talk position and a left-hand Or hold 
position. When the switch 42 is operated to its 
talk position, the trunk line C239 is connected 
to the trunk line C 247 and, when the Switch 427 
is operated to its hold position, two control relays 
R474 and R476 are operated. The control relay 
R476 controls the release of the toll SWitch train 
O8 and the operation of a signal at the toll board 
60. Also, an arrangement including a control 

relay R358 and a lamp L.304 is provided for the 
purpose of indicating to an operator at the chief 
operator's position of the time interval during 
which a selector switch in the toll switch train is 
hunting for a trunk line extending to a connector 
switch having acceSS to the desired toll line. 
The chief operator's position it is accessible 

to the toll switch train 08 by Way of the trunk 
line Cf252 and a switch 33 associated thereWith. 
The switch & 3 has a normal position, a right 
hand or talk position and a left-hand Or hold 
position. When the Switch 43 occupies its talk 
position, the trunk line C 239 is connected to the 
trunk line C252, and when the Switch 43 oc 
cupies its hold position the operation of a con 
trol relay R464 is controlled in order to retain the 
toll switch train í08 in operated position. A con 
trol relay R42 is associated With the trunk line 
C 252 for the purpose of operating a signal lamp. 
L46. When a calling Condition is Created on the 
trunk line C?252. Also, a control relay R468 is 
provided for the purpose of extinguishing the 
lamp L467, the Operation of the last-mentioned 
control relay being under the joint control of the 
control relays R464 and R472. 
The chief operator's position also embodies 

signaling apparatus 480 aSSociated with the toll 
board 00. More particularly, the signaling ap 
paratus 48) is associated with the position dis 
tributor and common equipment 764 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 Og 
erator's position when a toll call in the in Ward 
group of toll trunks at the toll board has a pi's- 
determined delayed answering time. More Sp2 
cifically, the Signaling apparatus 380 Conprises a 
lamp L498, a plurality of control relayS R42 i, 
Rá82, R284, R483 and R496 and a trunk line C 253 
associated with apparatus in the position distrib 
utor and common equipment 34. The arrange 
ment is such that operations of these control re 
lays are initiated in the event that all of the toll 
operator's positions are busy and there is no toll 
operator's position to which an incoming toll call 
may be assigned by the position distributor and 
common equipment 34. These control relayS 
constitute a timer and, after operating a prede 
termined time interval, cause the lamp L393 to 
be illuminated intermittently. 
The monitoring plug 30) is associated with 

first, Seccind 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 being con 
nected to trunk lines extending to the respective 
operator's positions at the toll board to and the 
third group of jacks being connected to trunk 
lines extending to the respective rate and di 
rectory operator's positions. In the arrangement 
illustrated, the jack 605 included in the first 
group is connected by way of a trunk line C 33 
to the Supervisory operator's position 2; the 
jack 60 included in the second group is con 
nected to a trunk line C 258 extending to the 
first toll operator's position 792 at the toll board 

; and the jack S5 is connected to a trunk title 
C 264 extending to the first rate and directory 
operator's position 3. When the monitoring 
plug 309 is inserted into the jack 605, a monitor 
ing connection is automatically established fro1n 
the chief operator's position í 0 í to the super 
visory operator's position 2, and this connection 
may be automatically converted into a two-way 
communication connection therebetween by oper 
ating the switch 38 to its talk position. When 
the monitoring plug 3 is inserted into the jack 
62, a monitoring connection is automatically es 
tablished from the chief operator's position a? to 
the first toll operator's position (2 at the toll 
board 80, and this connection may be auto 
matically converted into a two-way commu:ica 
tion connection therebetween by operating the 
switch 380 to its talk position. When the moni 
toring plug 399 is inserted into the jack 65, a 
monitoring connection is automatically estab 
lished from the chief operator's position to 
the first rate and directory operator's position 
83, and this connection may be alutomatically 

converted into a two-Way Communication con 
nection therebetWeen by Operating the SWitch 
380 to its talk position. 
The jack 69 has a lamp L629 individually a S 

sociated therewith which is controlled jointly by 
the busy or idle condition of the first toll op 
erator's position & 2 at the toll board and a 
master Switch 620 at the chief operator's posi 
tion Of, the master Switch 62 b8ing connected 
and arranged in the circuits for illuminating the 
lamp Lö29 and the other lamps individually as 
sociated with the other jacks corresponding to the 
jack 6 and extending to the other operator's 
positions at the toll board. 
Two lamps T,634 and L635 are individually 3S 

sociated with the jack 65, the lamp L634 being 
connected and arranged to be illuminated when 
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the first rate and directory operator's position 
03 answers a call on the first auxiliary trunk 

line Ci 28, and the lamp L835 being connected 
and arranged to be illuminated when the first 
rate and directory operator's position 03 is 
rendered busy by operating a SWitch 60 thereat. 
The Supervisory operator's position 2, as best 

shown in Fig. 6 to the right of the dashed line, 
comprises a telephone instrument including a 
transmitter 6:8 and a receiver 679, a repeater 693, 
a signal lamp L639, an alarm 68, and an ar 
rangement comprising two plugs 653 and G82 and 
two jacks 666 and 67 for connecting the tele 
phone instrument to the repeater 690. The 
Supervisory operator's position D2 is accessible 
by Way of the trunk line Cl339 to the chief op 
erator's position 0 and accessible by Way of the 
trunk line C 263 to the toll switch train 68. 
The Supervisory operatoi's position i82 also in 
cludes a plurality of control relays R64, R644, 
R652 and R65 and a ring-up relay R653 for con 
trolling the illumination of the lamp L649, for 
controlling the operation of the alarn 680 and 
for controlling the narking of the trunk line 
C 263 as busy to the toll switch train 08. 

ASSociated with the rate and directory opera 
tor's positions, as best shown in Figs. 9 to 11, 
inclusive, is a position distributor 70 which 
COmpriSes 3. plurality of contro relayS R, ), 
R í í í is, R í f :$, 
R. G. This position distributor 73 is connect 
ed and aranged to assign three rate and di 
rectory operator's positions in a predetermined 
crder to the use of the operators at the toll 
board í ff. 
position 193 comprises a telephone instrument in 
cluding a transmitter 013 and a receiver () 4, 
an impulsing apparatus 85, a repeater 99 and 
a plurality of control switches 820, 939, 040 
and 858. The first rate and directory operator's 
position 3 is accessible by way of the trunk 
line C & individual thereto to the toll switch 
train 33 and accessible by way of the trunk line 
C2 commonly associated with each rate and 
directory operator's position to the toll switch : 
train 8. An ai'rangement including two plugs 

i and i 8 í and two jackS ) ? and i? 004 is 
provided for connecting the telephone instru 
ment at the rate and directory operator's posi 
tion 63 to the repeater 90. The switch 40 
is operable betWeen two positions to selectively 
connect the rate and directory operator's posi 
tion 33 to the trunk line C?2T? and the auxiliary 
trunk line C270. A plurality of control relays 
R333, R84 and R985 are associated with the 
rate and directory operator's position 03, and 
So connected 2nd arranged that a Zip-Zip tone 
is produced in the receiver 04 when the toll 
Switch train 38 seizes the trunk line C27 as 
signed to be seized by the distributor 0. Also, 
a contro l'elay R93 is associated With the rate 
and directory operator's position 3 in Order to 
control the marking of this position as busy to the 
toll SWitch train 88 under the control of the 
telephone instrument thereat. The switch 360 
has a normal position, right-hand and left-hand 
positions. When the Switch. 60 occupies a 
right-hand position a signal is operated at the 
toll board G, and when the switch 060 occupies 
a left-hand position the rate and directory oper 
ator's position C3 is rendered busy to the toll 
Switch train 88 and a signal is operated at the 
chief operator's position í0Í. Further a control 
relay R950 is associated with the rate and di 
rectory operator's position 03 which is connected 
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and arranged to control a signal at the chief 
Operator's position of to control the operations 
of the lamps TO36 and Lf 037 at the rate and 
directory operator's position 03, and to control 
the marking of the trunk line C27 as busy to 
the toll switch train 08 when the rate and 
directory operator's position 03 is connected to 
the auxiliary trunk line C2. 

Associated with the auxiliary trunk line Cf270 
are a plurality of control relays R960, R965, R975, 
-R-985 and R995, the control relays R965, R975 and 
R985 also 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 R969, which latter relay 
Controls the operations of the signals at each 
rate and directory operator's position when the 
toll switch train 08 seizes the auxiliary trunk 
line C27 6. 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 R950. In a similar manner, the control 
relays R975 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 
03 has access by way of a trunk line C29 in 

dividual thereto to the local switch train 37, 
and the impulsing apparatus 5 and the re 
peater thereat are connected to the trunk line 
C29 when the Switch 020 is operated from its 
right-hand position to its left-hand position. Al 
so an arrangement including the switch 30 is 
provided for holding the local Switch train 07 
in Operated position independently of the im 
pulsing apparatus 05 and the repeater 90. 
The service observing operator's position 04, 

as best shown in Figs. 2, 5 and 8, comprises a 
receiver set 85 including two receivers 858 and 
859 individually associated with two plugs 894 
and 897, respectively, and two signal current 
amplifiers 85 and 860 which are respectively as 
Sociated with two pairs of jacks 89, 882, and 876, 
888. The amplifier 850 is associated with a switch 
82 connected to a monitoring plug 89 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 895, and When 
the SWitch 33 occupies a left-hand position the 
amplifier 85) is connected to a monitoring plug 
8. The toll service observing operator's posi 
tion G4 is also provided with a plurality of jacks 
individually associated with the toll line circuits, 
a plurality of jacks individually associated with 
the toll operator'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 570 is individual 
ly associated with one of the toll line circuits 0; 
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 39; the jack 585 is individually 
associated with the first C. L. R. operator's posi 
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tion of ; the jack 590 is individually associated 
With the first rate and directory operator's posi 
tion 03; and the jack 525 is individually asso 
ciated with the first auxiliary trunk line C 270 
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 570 and a con 
trol relay R565 is associated with the jack 589. 
Further, a control relay R56 is associated with 
the position distributor 793 and a control re 
lay R550 is a SSociated with the position distrib 
utor 704. A number of lamps L55, L558, L567 
and L568 are respectively associated with the 
control relays R555, R550, R565 and R560. The 
Operation of the control relays R550 and R560 
are under the control of the position distributors 
704 and 733, respectively, and the operation of 
the control relayS R555 and R565 are under the 
Control of one of the toll line circuits 0 and 
one of the C. L. R. line circuits 09, respectively. 
Also, two control relays R522 and R530 are pro 
vided in order to control the operation of the 
control relayS R550 and R555 and tWO contro 
relays R5 and R54) are provided in order to 
control the operation of the control relays R560 
and R585. A control relay R230 is provided which 
is controlled by the operation of the switch 830, 
and two control relays R240 and R250 are pro 
vided which are controlled by the operation of 
the ringing keys at the operator's positions at the 
toll board 09. Two control relays R50 and R505 
are provided in order to control the operation 
of a control relay corresponding to the control 
relay R555. Further the control relays R240 
and R250 control the illumination of a super 
visory disconnect lamp L20 and a supervisory 
ringing lamp L223 at the toll Service observing 
operator's position 04. The operation of the 
various control relays are controlled by a, plu 
rality of switches 205, 29, 2, 5, 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 to may be moni 
tored. Furthermore, the arrangement of the con 
trol relays and the lamps at the toll Service Ob 
serving operator's position O4 is such that an 
operator at the toll service observing operator's 
position 94 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. 

Operation of the apparatus at the toll board 
The toll board () comprises a plurality of 

combined line and recording or C. L. R. opera 
tor's positions and a position distributor 93 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 73 selects sequen 
tially the C. L. R. Operator's 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 
723 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 3. For example, when the posi 
tion distributor 93 operates to Select the first 
C. L. R. operator's position f, ground potential 
in the position distributor 3 is applied to the 
controi conductor C:23 individual to this posi 
tion and extending to the toll Service observing 
operator's position 04. This application of 
ground potential to the control conductor Cl2S 
causes the position iamp L568 at the toll service 
observing operatcr's position 4 and individual 
to the first C. L. R. operator's position it to 
be illuminated under certain operating 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 
70 , in a nanner more fully explained subse 
quently. When the operator at the first C. L. R. 
operator's position 28 answers an incoming C. 
L. R. call assigned thereto by the position dis 
tributor 33, the link-listening key thereat is re 
turned to its busy position and the position dis 
tributor 33 operates automatically to select an 
other C. L. R. operator's position to receive the 
next incoming C. L. R. call. The position dis 
tributor i G3 also operates at this time to remove 
ground potential from the control conductor 
C23, thereby to perform, under the operating 
conditions noted, a function at the SerVice ob 
serving operator's position 35, aS is more fully 
explained subsequently. 
The operator at the first C. L. R. Operator's 

position 2 Oi 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 68 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 í 8 Seizes the 
outgoing toll line C. 4, 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 C7 is to the control conductor C?216 
Of the trunk line C i2 extending to the Service 
observing operator's position i 24, thereby to 
cause, under the operating conditions noted, the 
toll line lamp L55 individual to the toll line C7 f4 
to be illuminated. 

After an outgoing toll line has been seized by 
the toll switch train í 38, the operator at the first 
C. L. R. operator's position operates the ringing 
key at this position, thereby to 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 C229 
of the trunk line C23 individually aSSOciated 
With the first, C. L. R. Operator's position. This 
application of ground potential to the control 
conductor C. 229 of the trunk line C 238 causes, 
under the operating conditions noted, the ringing 
Supervisory lamp L.202 at the toll service observ 
ing operator's position i? 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 7 
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 
Cl229 of the trunk line C?239, thereby to cause, 
under the operating conditions noted, the ringing 
supervisory lamp L202 to be extinguished. In 
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order to release the established connection ex 
tending to the distant exchange, the operator 
at the first C. L. R. Operator's position 9 oper 
ates a release key at her position, causing ground 
potential to be applied through a resistOF to the 
control conductol Cf229 of the trunk line C23, 
thereby to cause, under the operating conditions 
noted, the disconnect Supervisory lamp L20 at 
the toll service observing operator's position 04 
to be illuminated. 
The toll board also comprises a plurality of 

toll operator's positions and a position distributor 
TO4 associated thereWith for the purpose of se 
lecting the positions and assigning incoming toll 
calls thereto. More particularly, the position 
distributor 4 selects Sequentially the toil 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 33 operates 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 f(4. For example, when 
the position distributor 4 operates to select 
the first toll operator's position 72, ground po 
tential in the position distributor 88 is applied 
to the control conductor Cf232 individual to this 
position and extending to the toll service observ 
ing operator's position (4. This application of 
ground potential to the control conductor C232 
causes the position lamp L553 at the toll Service 
observing operator's position i? and individual 
to the first toll operator's position 702 to be illu 
minated, under certain operating conditions, in 
Order to assist the operator at this position in 
observing the service rendered by the operator 
at the first toll operator's position 12, in a man 
mer more fully explained subsequently. When 
the operator at the first toli operator’s position 
702 answers an incoming toll call assigned thereto 
by the position distributor is, the link-listening 
key thereat is returned to its busy position and 
the position distributor 74 operates automati 
cally to Select another toll operator's position to 
receive the next incoming toll call. The position 
distributor fed also operates at this time to re 
move ground potential from the control con 
ductor C232, thereby to perform, under the op 
erating conditions noted, a function at the Serv 
ice observing operator's position 34, as is more 
fully explained subsequently. 
The Operator at the first toll operator's posi 

tion (2 may seize the toll Switch train 23 and 
dial a Series of digits thereinto to cause the tol 
Switch to seize an idle toll line in a particular 
group Of toll lines, thereby to cause, under the 
Operating conditions noted, the toll line lamp 
individual thereto at the toll service observing 
Operator's position 34 to be illuminated as pre 
W1ously explained. 

After an Outgoing toll line has baein seized by 
the toll SWitch train 08, 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$223 of the 
trunk line C22 individually associated with the 
first toll operator's position. This application of 
ground potential to the control conductor Ci 228 
of the trunk line Cf22 causes, under the oparat 
ing conditions noted, the ringing supervisory lamp 
L232 at the toll Service observing operator's posi 
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ator in the distant exchange answers the toll 
call extending thereto, the operator at the first 
toll operator's position 792 operates the ringing 
key at her position to arrest the application of 
ringing current to 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 C22 of the trunk 
line Cf22, thereby to cause, under the operating 
conditions noted, the ringing Supervisory lamp 
L202 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 Cf220 
of the trunk line Cf22, thereby to cause, under 
the operating conditions noted, the disconnect 
Supervisory lamp L20 at the toll service observ 
ing operator's position C4 to be illuminated. 
An arrangement is provided at the toll board 

f08 in order to indicate to the toll service ob 
serving operator's position f 24 when all of the 
toll lines in a particular group at the toll board 
are bulSy. For example, an arrangement is pro 
vided for indicating when all of the outgoing toll 
lines extending to the distant exchange 95 are 
busy, which comprises a group busy apparatus 
75 individually associated by Way of the trunk 
line C72 í with the line circuits of the group of 
outgoing trunk lines extending to the distant ex 
change 05, a control conductor Ci 222 and a 
lamp L579 located at the toll service observing 
operator's position 4. When all of the out 
going toll lines extending from the toll board 99 
to the distant exchange 05 are busy, the group 
busy apparatus 95 individually associated there 
with by way of the trunk line C2 is operated, 
to apply ground potential to the control conductor 
Ci 222, thereby to cause the lamp L579 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 i 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 C253 causes the lamp 
L498 at the chief operator's position 9 to flash 
after a time interval of approximately 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. L. R. Operator's position has ac 
cess to the toll switch train 88 by Way of a group 
of trunk lines including the trunk lines C 8 and 
CS B", and the first toll operator's position 2 
has access to the toll Switch train by Way of a 
group of trunk lines including the trunk line 
C20. Also, the toll Switch train 93 is accessible 
to the chief operator's position it by Way of the 
trunk line C847. The toll SWitch train 3 has 
access by way of the trunkline C 252 to the chief 
Operator's position (), access by way of the 
trunk line C 263 to the Supervisory operator's 
position 32, access by Way of the trunkline C2 

9 
to the rate and directory operator's position f3, 
and access by way of the first auxiliary trunk 
line Cf27 to each of the rate and directory op 
erator's positions. The toll switch train 88 also 
has acceSS by Way of a group of trunk lines in 
cluding the trunk line C9 to the local SWitch 
train 9, and access by way of the trunk lines 
Ci and C33 to the toll line circuits individual 
to the toll lines C 4 and C 5, respectively, in 
cluded in groups of toll lines extending to the 
distant exchanges í 95 and í Pö, respectively. The 
local Switch train is accessible by way of the 
trunk line C242 to the chief operator's position 
of, and accessible by way of the trunk line CS 29 

to the rate and directory operator's position 3. 
Also, the local switch train is accessible to the 
Subscriber's station C by way of the subscriber 
line 3. The local switch train it has access 
by Way of the Subscriber line 73 to the subscrib 
er's Substation C, and access by way of the trunk 
line C242 to the chief operator's position . 
Further, the local switch train G has access by 
way of a group of C. L. R. lines including the 
C. L. R. line C. f6, the line circuits individual 
thereto, and the trunk line C722 to the position 
distributor 793. Each incoming toll line, in 
cluding the toll lines C4 and C5, has access 
by Way of the toll line circuits individual thereto 
and the trunk line C723 to the position distrib 
utor 94. 
In order to extend a call initiated at the sub 

Station A associated with the distant exchange 
5 to the substation B associated with the dis 

tant eXchange 88 and routed by Way of the toll 
board í B6, 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 5 in Order to establish a connection 
to a C. L. R. Operator's position thereat. The 
Operator at the C. T. R. operator's position in the 
distant exchange 65 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, such, 
for example, as the toll line CT 14 extending to 
the toll board B. The incoming toll call on 
the toll line C 4 is routed by way of the toll 
line circuit individual thereto, the trunk line 723, 
and the position distributor 704 to one of the toll 
operator's positions. Assuming that the call is 
routed to the first toll operator's position C2, 
the Operator at this position answers the call and 
receives the information concerning the called 
Substation B. The operator at the toli operator’s 
position 92 then seizes the toll switch train 38 
by Way of the trunk line C128 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 C5 to the toll line C7 f 5. The operator at 
the first toll operator's position 7G2 then operates 
the ringing key thereat to project ringing current 
over the outgoing toll line C7 5, causing the toll 
call to be answered at the distant exchange í 6 
by a toll Operator thereat. The toll operator in 
the distant exchange 06 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 2 to 
be seized. Ringing current is then projected over 
the Subscriber line 2 extending to the substa 
tion B. When the subscriber at the substation 
BanSWerS the call, the toll operator in the distant 
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O 
Xchange S6 connects the subscribel line 2 to 

the toll line C 5. The operator at the first, toll 
Operato's position F2 then connects the to lines 
C S and C ; together. Finally, the C. L. R. 
Operator at the distant exchange 65 connects 
the toll iine C. A to the subscriber line , there 
by to complete all established connection between 
the Substations A. and B. The release of this 
established connection is under the control of the 
C. L. R. Operator in the distant exchange í C5. 

In Older to extend a call initiated at the Sub 
Station A associated With the distant exchange 
í 5 to the SUbstation C associated with the locali 
switch train 8 and routed by way of the first 
toll OperatOr”S positiG at the tol board | 3, 
the call is initiated and extended to the first 
toll operator's position 2, as previously e3:- 
plained. The operator at the first toll operator's 
position then Seizes, by Way of the trunk line 
C2, the toll switch train 98 and dials a pi'Opa!' 
Series of digits thereinto to cause the toll switch 
train to seize the trunk line C9 extending to 
the local Switch train . The operator at the 
first toll operator's position then dials a further 
Series of digits into the local SWitch train to 
cause the local SWitch train to seize the Sub 
scriber line i 3 extending to the substation C. 
The operator at the first toll operator's position 
thell operates the ringing key thereat to project 
ringing current over the Subscriber line 3 ex 
tending to the SubStation C. When the Sub 
Scriber at the SubStation C anSWe:S the call, the 
operator at the first toll Operator's position 762 
connects the tiunk line C2 to the to line 
Ci. Finally, the C. L. R. Operator in the dis 
tant exchange 5 then connects the toll line 
C. A to the Subscriber line , thereby to con 
plete an established connection between the sub 
Stations A and C. The release of this established 
connection is under the control of the C. L. R. 
Operator in the distant exchange 95. 
In order to extend a call initiated at the sub 

Station C associated with the local switch train 
to the SubStation A associated with the dis 

tant eXChange !}5, the SubScriber at the SubSta 
tion C removes the receiver of the telephone in 
Si l'Urnent theireat, frOn itS hook in Ordet to Seize 
the local switch train T and dials a proper Series 
of digits into the local Switch train, thereby to 
cause the local Switch train C to seize the 
C. L. R. line is and to extend the call by way 
of the line circuit individual thereto, the trunk 
line Ci 22 and the position distributor 723 to One 
of the C. L. R. Operator's positions. ASSunning 
that the call is assigned to the first C. L. R. Op 
erator's position 8 by the position distributor 
T3, the operator thereat answers the call and 
receives the information concerning the Substa 
tion A. The operator at the first C. L. R. oper 
atOR”S p(Sition i then Seizes the toli Switch 
train by Way of the trulink line CT 8 and dials a 
p:'Oper SSIriss of digits thereinto to cause the toll 
SWitch train to Seize the trunk line C F and to 
l'Oute the call by Way of the iline circuit individual 
to the til line C | 4 to the toll line C : , The 
Operator at the first C. L. R. Operator's position 
the operates the ringing key thereat to project 
Tinging current over the toll line C4. The toil 
Operatol in the distant exchange is then an 
SWers the call and receives the information con 
Cerning the called SubStation A. The toll oper 
atOr ilii the distant eXchange then diais a proper 
Series of digits into the Switch train thereai, to 
cause the Switch train to seize the subscriber line 
F. Ringing current is then projected over the 
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Subscriber line if extending to the Substatio: 
A. When the subscriber at the substation A 
anSWei's the call, the toll operator in the distant 
exchange !83 connects the subscribe' line í í f 
to the toll line C. i. The operator at the first 
C. L. R. operator's position then connects the 
C. L. R. line C6 to the tink line Ci i8, thereby 
to complete the established connection between 
the Substations C and A. The release of this 
established connection is under the control of 
the operator at the first C. L. R. Operator's posi 
tion . 
The operator's position lí) í may be utilized as 

al C. Lu... R... operatorºs 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 & 
connection between the substation C and the Sub 
station B cuted by Way of the operator's position 

at the toll board O, the operatcr's position 2 
being utilized as a point-to-point operatO'S 

position, the operator at the point-to-point p0Si 
tion 70 seizes, by way of the trunk line C7 8, 
the toll Switch train 8. The operator at the 
point-to-point operator's position if then dials 
a proper series of digits into the toll SWitch train 
to cause the toll Switch train to seize the local 
Switch train D, and then dials a further series 
of digits into the local switch train 0 to cause 
the local Switch train to seize the Subscribe line . 

S extending to the substation C. The operator 
at the point-to-point operator's position then Op 
erates the ringing key thereat to project linging 
current over the Subscriber line 73 to the Sub 

: 

) 

station C; and after the subscribe' at the sub- . . . 
station C answers the call, the operator at the 
point-to-point operator's position holds the 
call extending to the substation C and seizes, by 
Way of the trunk line C8, the toll Switch train 
08 and dials a proper series of digits into the 

tol SWitch train to cause the toll Switch train 
to seize the trunk line 23, which connection is 
extended by way of the toll line circuit individual 
to the toll line C 4 5 to the tol line C 5. ThCe 
operator at the point-to-point operatoi's posi 
tion 7) operates the ringing key thereat, to pro 
ject ringing current over the toll line C 5. The 
toll operator in the distant exchange 36 then 
answers the call and receives the information 
concerning the called Substation B. 
erator in the distant exchange G than dials a 
proper series of digits into the Switch train ther'C- 
at to cause the Switch train to seize the Sub 
Scriber line 7 # 2 eXtending to the SubStation B. 
Ringing current is then projected ovel the Sub 
Scriber line 1 2 to the SubStation B. When the 
Subscriber at the Substation B anSWei's the call, 
the toll operator in the distant exchange 06 
connects the Subscriber inse 2 to the toll line 
CT 5. Finally, the operator at the point-to-point 
operator's position ) connects the trunk line 
C7 f8 to the trunk line C78', thereby to complete 
an established connection between thc Substations 
C and B. The release of this established Conec 
tion is Under the control of the operator at the 
point-to-point operator's position 0. 

Operation of the apparatus at the chief 
Operator's position. 

The chief operator's position. O 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 into 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 f O2 and the first toll 
operator's position 72, the monitoring plug 39 
is inserted into the jack 695 which is connected to 
the trunk line C339 extending to the Supervisory 
operator's position f O2, the established connec 
tion between the first toll operator's position 02 
and the Supervisory operator's position 02 being 
routed by Way of the trunk line C20, the toll 
switch train C8 and the trunk line Cf269. When 
the monitoring plug 300 is inserted into the jack 
605, a connection is established between the 
trunk line C339 extending to the supervisory 
Operator's position 02 and the repeater trans 
former 370, this connection extending from the 
line conductor C323 of the trunk line C 339 by 
Way of the jack tip 606, the plug tip 30 , the con 
ductor Cf3 ! , the Switch springs 392 and 393, 
C37, the Switch Springs 384 and 385, C 309, the 
primary windings 372, 373 and 34 of the trans 
former 370, the condenser 375, C13 f 9, the switch 
springs 386 and 387, C320, the SWitch springs 
399 and 399, the conductor C3f2, the plug ring 
302 and the jack ring 607 to the line conductor 
Cl267 of the trunk line C339. Also, ground on 
the switch spring 355 of the switch 351 is ex 
tended by way of the switch spring 356, C 342, 
the plug sleeve 303 and the jack sleeve 608 to the 
control conductor C324 of the trunk line C339, . 
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 33 f of the primary telephone instrument 
at the chief operator's position is connected 
across the secondary winding 37 of the trans 
former 370, this circuit extending from the up 
per terminal of the winding 37 by way of RC362, 
RA36 f, C i 323', the receiver 33 í bridged across 
C 323' and C324, C324", RA364 and RC365 to 
the lower terminal of the winding 37. Thus, the 
receiver 33 is associated by Way of the trans 
former 370 with the trunk line C339, 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 iO2. The operation of the apparatus at 
the Supervisory operator's position 02, when the 
monitoring plug 300 is inserted into the jack 695, 
is described subsequently. 

Also it is noted that the receiver 349 of the 
F5 secondary telephone instrument at the chief op 

erator's position may be bridged across the Sec 
ondary winding 37 of the transformer 370 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 C325 to 
Cl323, and the other terminal of the receiver 
349 is connected by way of the plug sleeve 340, the 
jack sleeve 348 and C 330 to Cl324'. Also it is 
noted that a uni-directional conducting device 
in the form of a copper oxide rectifier 332 is 
bridged across Cf323' and C324' in order to 
minimize disturbances in the receivers 33 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 2 in order to converse with the 
operators thereat, it is only necessary to operate 
the Switch 380 to its left-hand or talk position. 

11 
When the switch 380 is operated to its talk posi 
tion the conductors C3 and C32 are respec 
tively connected to the conductors C307 and 
C308, and a circuit for energizing the Switch 
ing relay R360 is completed. This circuit ex 
tends from ground at the switch spring 39 by 
Way of the Switch spring 389, Cl32 and the up 
per Winding of R360 to battery. When energized 
over the above-traced circuit the switching relay 
R35 operates to interrupt at RA36, RC362 and 
RA364, RC365, the connection of the receiver 33 
across the Secondary Winiding 3 of the trans 
former 30, and connects at RA36, RC363 and 
RA384, RC366, the receiver 33 across the sec 
Ondary Winding 309 of the transformer 305. At 
this time, one terminal of the receiver 33 is 
connected by way of Cl323, RA36, RC363 and 
the condenser 3 to one terminal of the winding 
369, and the other terminal of the receiver 33 is 
connected by way of C 324, RA366, RC366 and 
RA32 to the other terminal of the winding 309. 
Also the line conductors C323 and C267 of the 
trunk line C339 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 C323 being con 
nected by way of the jack tip 66, the plug tip 
30 , C 3 if, the switch springs 392 and 393, C 37, 
thme Switch springs 384 and 383, C38 and the 
conductor 387 to the upper terminal of the sec 
Ondary winding 308, the line conductor CF2ST be 
ing connected by way of the jack ring 607, the 
plug ring 302, Ci32, the switch springs 399 and 
399, Cl320, the switch Springs 387 and 388. C3 9, 
the Switch springs 395 and 396, C308, the im 
pulse Springs 328 and 329 of the dialing mecha 
nism 325 and C328 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 338 of the primary tele 
phone instrument at the chief operator's position 
is included in an energizing circuit extending 
from ground on C329 by way of the switch 
Springs 323 and 324, the transmitter 330, C326, 
the primary winding 367 of the transformer 305, 
Cl34 and the Winding of the choke coil 3 0 to 
battery. It is noted that the energizing circuit of 
the transmitter 330 may be interrupted by oper 
ating the switch 322, thereby to move the switch 
Springs 323 and 324 into disengagement. Also, 
the transmitter 353 of the secondary telephone 
instrument at the chief operator's position Of 
nay be connected across C 326 and CA329 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 Cf 327 to C329, 
and the other terminal of the transmitter 350 is 
connected by way of the plug tip 339, the jack tip 
34 and C 330 to Cl326. By talking into either 
of the transmitters 330 or 359, signal currents are 
generated in the primary winding 38 of the 
transformer 35, causing corresponding signal 
currents to be induced in the secondary windings 
388 and 309 of the transformer 3.5. The circuit, 
for the signal currents extends from one termi 
nal of the transmitter 33 by way of the switch 
springs 324 and 323, C329, the condenser 3 
bridged across Ci 329 and C!34 , C34 , the pri 
mary winding 38 of the transformer 305 and 
C 326 to the other terminal of the transmitter 
330. The signal currents induced in the second 
ary windings 368 and 328 of the transformer 305 
are impressed upon the line conductors C323 and 
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12 
C 28 of the trunk line C 339 by way of the 
above-traced circuit, and are conducted there 
from to the telephone instrument at the Super 
visory operator's position 92 in a manner more 
fully described Subsequently. 
The release of the cut-in connection between 

the chief operatoi's position 0 and the trunk 
line C339 may be effected by returning the 
switch 389 to its normal position. When the 
SWitch 38 is returned to its inormal position the 
circuit for energizing the Switching relay R360 is 
interrupted at the Switch springs 389 and 399, 
causing this relay to restore. Upon lestoring, the 
switching relay R389 disconnects at RA33 , 
RC363 and RA36, RC366 the receiver 33 
from across the secondary Winding 339 of the 
transfornier 395, and connects at RA36, RCS 
and RA368, RC365 the receiver 33 across the 
secondary winding 3 of the transformer 3 6. 
When the monitoring plug 33) is withdrawn from 
the associated jack 695, ground potential is re 
moved from the control conductor C32A of the 
trunk line C 339, causing the apparatus at the 
Supervisory Operator's position f2 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 particulal 
operator, it is only necessary for the chief Oper 
ator to insert the monitoring plug 303 into the 
particular jackassociated thereWith Which is con 
nected to a trunk line extending to the palticu 
lal 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 360 is inserted into the 
jack 6f) which is connected to the trunk line 
Ci 258 extending to the first toll operator's posi 
tion i C2. When the monitoring plug 300 is in 
serted into the jack 68 a connection is estab 
lished between the trunk line C258 extending to 
the first toll operator's position 702 and the 
transformer 3i), this connection extending from 
the line conductor C$25i of the trunk line CA258 
by way of the jack tip 6f , the plug tip 3), C3, 
the switch Springs S92 and 398, Cí 3 í 1, the SWitch 
springs 384 and 385, C303, the primary windings 
372, 373 and 37 of the transformer 370, the con 
densel 3:5, C3; 0, the switch springs 386 and 387, 
C328, the switch springs 393 and 399', C3 2, 
the plug ring Si2 and the jack ring is 2 to the line 
conductor C 55 of the trunk line C258. Also, 
ground on the switch spring 353 of the switch 35 
is extended by way of the Switch Spring 356, 
C 342, the plug sleeve 303 and the pack Sleeve 
6:3 to the control conductor Ci 256 of the t?unk 
line C2S8. The piesence of ground potential 
upon the control conductor Cl236 of the trunk 
line C í 258 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 C 254 and C 255 of the trunk line C 258 to 
the trunk line across which the toll operator's 
teicphore instrument is connected. As the re 
ceiver 33 of the primary telephone instrument at 
the chief operator's position is connected across 
the Secondary Winding 3: of the transformer 
36, the chief operator may nonitor the setting 
up of a, 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 388 to its talk posi 
tion, as previously explained. The operation of 
the apparatus at the chief operator's position, in 
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cident to the operation of the switch 389 to its 
talk position, is the same as that previously ex 
plained. Also, the release of the cut-ill connec 
tion between the chief operator's position and the 
trunk line C.258 may be effected by returning the 
SWitch 388 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 nonitoring plug 300 is 
withdrawn from the associated jack 60, the re 
lay included in the apparatus at the first toll Op 
ei'ator's position T92 restores to disconnect the 
jiunkine C.258 from the trunk line across which 
the telephone instrument at the first toll Opera 
to's position G2 is connected, thereby to release 
the apparatus at the first toll operator's position. 

Also it is noted that a lamp and a switch alre 
associated with each jack connected to a trunk 
line extending to a corresponding toll operator's 
position. For example, a lamp L:23 and a switch 
G25 are associated with the jack 6. When the 
Operator at the first toll operator's position 702 
Opelates 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 7 D2, ground is removed from the 
Control conductor Cf25. Also, when the Oper 
atol at the first toll operator's position 32 re 
ceives a toll call to be set up, she immediately 
Qgerates the link-listening key at this position to 
its busy position, thereby placing ground poten 
tial upgn the control conductor C 257. Thus, 
110 glound potential appears upcin the control 
Conductor C.25 when the operator at the first 
toll Operator's position 32 is waiting for an in 
Coining toll call to be assigned to her to be set 
up and ground potential appears upon the control 
conductor C$257 while the operator at the first 
toll Operator's position 792 is setting up a 
toll Connection. Also, a common switch 629 is 
provided at the chief operator's position which, 
Wheil Operated, applies battery 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 £25 is operated, battery po 
tential is applied to one terminal of the lanp 
339, this path extending from battery at the 

SWitch Spring 623, by Way of the switch spring 
622 and the Switch Spirings 623 and 627 to one 
terminal of the lanip L529, the other terminal of 
the la Lap 1.329 being connected to the control 
conductor C í 25. At tilhis time, if the operator 
at the first toll cperator's position 7E2 is waiting 
for an incoming toll call to be assigned to ner 
position no ground potential appears upon the 
control conductor CF 35, and the lamp L629 is 
Inot illuminated. On the other hand, if the oper 
ator at the first toll operator's position T32 is 
Setting up a toll connection, ground potential 
appear's tipon the control conductor C í 257, and 
the la)p L.629 is illuminated. Thus, by operat 
ing tha cornmon Switch 25, the chief operator 
call readily ascertain whether the operators at 
the particular toil operator's positions are waiting 
for incorning toll calls to be assigned to the cor 
responding toli Operator's positions, ol' setting 
up toil colonections at the corresponding toll 
Operator's positions. 
The chief Operator has access to each rate and 

directory operator's position and, in order to 
In Onitor an established connection between a 
particular toll Operatoi's position and a particular 
late and directory operator's positicin, it is only 
neceSSary for the chief operator to insert the 

0. 

25 

30 

35 

55 

60 

65 

75 



O 

15 

40 

50 

55 

60 

70 

2,200,598 3. 
monitoring plug 360 into the particular jack paratus at the rate and directory operator's posi 
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 
G3 and any one of the toll operator's positions, 

the monitoring plug 33) is inserted into the jack 
6fs which is connected to the trunk line C28 
extending to the rate and directory operator's 
position 03. When the monitoring plug 3 
is inserted into the jack 65 a connection is 8S 
tablished between the trunk line C26 extending 
to the rate and directory operator's position 3 
and the transformer 37, this connection extend 
ing from the line conductor C 268 of the trunk 
line C 264 by way of the jack tip 6 8, the plug 
tip 3G?, C33 , the switch springs 392 and 393, 
C37, the switch springs 384 and 385, C309, the 
primary windings 372, 3:3 and 374 of the trans 
former 370, the condenser 375, C138, the Switch 
Springs 386 and 387, C329, the switch Springs 
399 and 399, C: 32, the plug ring 392, the jack 
ring 61 to the line conductor C.25 of the trunk 
line C 264. As the receiver 33 of the primary 
telephone instrument at the chief Operator's posi 
tion is connected across the secondary Winding 
3 of the repeater 3, the chief operator may 
monitor the established connection between the 
particular toll operator's position and the rate 
and directory operator's position 3. 
Should the chief Operator desire to cut into the 

established connection between the particular 
to operator's position and the rate and directory 
operator's position 3, it is only necessary to 
operate the switch 380 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 386 to its talk posi 
tion, is the same as that previously explained. 
Also, the release of the cut-in connection between 
the chief operator's position and the trunk line 
C 264 may be effected by returning the Switch 
38 to its normal position. When the cut-in 
connection is released the apparat US 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 connected to a trunk 
line eXtending to a correspondig rate and di 
rectory operator's position. For example, two 
lamps I,834 and L635 and a switch 630 are as 
sociated with the jack 65. One terminal of the 
lamp L635 is connected to battery and the other 
terminal thereof is connected by way of the 
switch springs 633 and 632 of the switch 630 to 
a control conductor C.263 included in the trunk 
line C 264 extending to the rate and directory 
operator's position G3. When the operator at 
the rate and directory operator's position 3 
wishes to signal the chief operator, she merely 
operates a switch to apply ground potential to the 
control conductor C.263, causing the lamp L635 
to be illuminated, whereupon the chief operator 
may insert the monitoring plug 30 into the as 
sociated jack 65 and converse with the operator 
at the rate and directory operator's position 3. 
The lamp LS35 may be extinguished by the chief 
operator by operating the switch 63 to move the 
switch springs 632 and 633 into disengagement. 
One terminal of the lamp L534 is connected to 
battery and the other terminal thereof is connect 
ed to a control conductor C.262 included in the 
trunk lime C 264 eXtending to the rate and di 
rectory operator's position 03. When the ap 

tion G3 is operated in order to establish a con 
nection between the telephone instrument at this 
position and the particular toll operator's position 
by way of the auxiliary trunk line C 28, ground 
potential is applied to the control conductor 
C262 by the operation of the control relay R959, 
thereby to cause the lamp L634 to be iliuminated. 
ihe illumination of the lanp L63 indicates to 
the chief operator that the operator at the rate 
and directory operator's position 23 is to perform 
a service by way of the auxiliary trunk line C2 
for an operator at one of the toll operator's posi 
tions. 
The local switch train 37 has access to the 

chief operator's position and, in order to 
establish a connection between a Subscriber's Sub 
Station aving 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 fron 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 operator’s 
position , the receiver of the telephone in 
strument at the Substation Cis rennoved frorn itS 
associated hook, causing the local Switch train 

to seize the Subscriber line 3 extending be 
tWeen the local Switch train and the Substa 
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tion C. After the subscriber line A 3 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 C242 extending to the chief operator's 
position and to apply ringing current to the line 
conductors C.2s and CA25 of the trunk line 
C242. The application of ringing current to 
the line conductors C 2:30 and C?24f energizes 
the ring-up relay RE60. The circuit for energiz 
ing the ring-up relay R460 extends from one ter 
minal of an A. C. Source of supply, not shown, 
by way of the line conductor Cf23, RC453, 
RA452, the upper winding of R46, the condenser 
463, RA456, RC458 and the line conductor C 24 
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 at 
RA46 a holding circuit for itself extending from 
ground at RA455 by Way of RA68 and the lower 
winding of R46 to battery, and completes at 

35 

50 

RA46 an obvious circuit for illuminating the 
lamp LA 62. In order to answer the call the chief 
operator at the chief operator's position één op 
erates the Switch 4 to its right-hand or talk 
position. When the switch 300 is operated to its 
talk position the line conductors C 235 and 
CA 236 of the trunk line Cf239 are connected to 
the line conductors C24 and C24E, respectively, 
of the trunk line Cf242, the line conductor C: 235 
being connected by Way Of the SWitch SpringS 9 
and 4 to the line conductor Cf26, and the line 
conductor C236 being connected by way of the 
SWitch SpringS 2 and i E to the lire condictor 
C24. Also, the control conductor C23 of the 
trunk line C 239 is connected by Way of the 
Switch springs 408 and 42, C383 and CS346 to 
the conductor CA335, thereby completing a cir 
cuit for energizing the contro relays R328 and 
Rié. This circuit extends from ground at the 
lower terminal of the winding of R.32 by way 
of the winding of R320, RC369, RA367, C i 235, 
the contact springs 468 and 47, C-343, C 346, 
C 335 and the Winding of R442 to battery at the 
upper terminal of the winding of R4/2. When 

55 

60 

65 

70 

75 



0 

2 5 

30 

35 

40 

65 

70 

5 

14 
energized over the above-traced circuit the coin 
trol relays R32 and R43,2 operate, and upon op 
erating, the control relay R323 interrupts at 
RA32 a point in the circuit for connecting the 
receiver 33 across the secondary winding 339 
of the transformer 395 and completes at RA32 
a circuit for energizing the switching relay R369. 
The circuit for energizing the switching relay 
R368 extends from ground at RA32 by way of 
the upper winding of R33 to battery. When 
energized over the above-traced circuit the 
switching relay R388 operates to interrupt at 
RA38 , RC363 and RA364, RC365, the connection 
of the receiver 33 across the secondary Winding 
3 of the transformer 33, and to prepare at 
RA36, RC363 and RA364, RC366 a circuit for 
connecting the receiver 33 across the secondary 
winding 33 of the transformer 385, this circuit 
being open at RA32; ' at this tirne. Also, upon 
operating, the switching relay R339 interrupts 
at RA36 and RC369 the circuit for energizing the 
control relay R323, and completes at RA367 and 
RA368 a holding circuit for itself, the latter cir 
cuit extending from ground at the upper Serminal 
of the lower winding of R35 by Way of the lower 
Winding of R360, RA338 and RA36 to the con 
trol conductor C234. Shortly after the circuit 
for energizing the control relay R32 is inter 
rupted, the control relay R32, being of the slow. 
to-release type, restores to complete at RA32' the 
circuit for connecting the receiver 33 across the 
secondary winding 369 of the transformer 385, 
and to interrupt at RA32 the original circuit for 
operating the switching relay R363. At this time 
the receiver S3 is connected acr'OSS the Secondary 
Winding 383 of the transformer 385, which Sec 
Ondary winding 39 is included in a connection 
bridged across the line conductors C 235 and 
C236 of the trunk line Cf239, this path extend 
ing from the line conductor C235 by way of the 
switch spring 388, C: 3 E3, the switch springs 395 
and 396, C1388, the impulse springs 323 and 329 
of the dialing mechanism 325, C328, the Sec 
Ondary windings 383 and 388 of the transfor her 
365, C (397, CS3 : 6 and the switch springs 39 and 
338 to the line conductor C2.33. Also the trans 
mitter 33 is included in the previously traced 
circuit including the primary winding 38 of the 
transformer 335. Thus, transmitter 333 and the 
receiver 33 of the plimary telephone instrument 
at the chief operator's position () are con 
nected by way of the trunk line C239, the trunk 
line C 242, the local Switch train (1 and the sub 
scriber line i 3 to the Substation C for two-way 
connlunication therebetween. 
Upon operating, the Contl'Ol relay R3 32 inter 

rupts at RAá3 a point in a bridge connection 
across the line conductor C$26i and C23 of the 
trunk line Cit?, and completes at RAtif an 
obvious circuit for energizing the contioi relay 
R?. 46. When energized, the control reliay R? 43 
operates to compiete at RA24 an obvious circuit 
for energizing the control relay R45. Upon 
operating, the control relay R35 prepares at 
RA45 i a point in thse previousy raentioned 
bridge connection a ci'oss the line conductors 
C24) and C2S of the trunk line C 282, inter 
rupts at RA452, RC353 and RAF5S, RC358, points 
in the original cperating circuit of the ring-up 
relay R?.66. Also, the control relay Rigi intei". 
rupts at RA455 a point in the holding circuit of 
the ring-up relay R589, and completes at RA852, 
RC434 and RA:56, RC457, a circuit for charg 
ing the condenser 463 in Series with the upper 
Winding of the ring-up relay R46). This charg 
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ing circuit extends from ground at RC45 by way 
of RA356, the condenser 83, the upper winding 
of R460, RA552, RC:54 and the resistor 462 to 
battery. The condensel 463 is charged by way 
of the above-traced circuit in older to prevent, 
reoperation of the ring-up relay R46 frcra 
switching surges on the line coinductors Ci 260 
and C23 of the trunk line C2E2 incident to 
the release of the established connection be 
tween the chief operator's position 3 and the 
Substation C in a nanner noire fully explainext 
Subsequently. When the original Operating and 
holding circuits of the ring-up relay Ri83 are 
interrupted, this relay l'estores to interript, at 
RA45 a further point in its hoiding circuit and 
to interrupt at RA46 the circuit for illuminat 
ing the lamp 1462, thereby to cause the lamp 
Lé62 to be extinguished. 
Should the chief Operator desire to hold the 

connection to the Substation C and free the pri 
nary telephone instrument at the chief Cper 
ators position : for other use, She may Oper 
ate the SWitch is to its left-hand Ol' hold posi 
tion. When the Switch & 8) is operated from its 
talk position the trunk line C 239 is disconnected 
thereat from the trunk line C 242 in an obvious 
Inanner, causing the control relay R462 and the 
Switching relay R38 to restore. When the 
Switching relay R369 restores the receiver 33 is 
disconnected fl'Om, acroSS, the Seconday windin 
389 of the transforme1 &{}5 and is Cominected 
across the secondary winding 3 of the trans 
former 37 es previously explained. Upºn re 
storing, the control relay R?. 52 conpletes at 
RA43 the previously mentioned bridge connec 
tion aci'CSS 5316 line COnductOï'S Cl241} & ind C à 24 ! 
of the truk line C 282, thereby to retain the 
local Switch train 2) in operated position. This 
bridge connection extends from the jine cordic 
tor C248 by Way of RAA3 and RA243 to the line 
conductor C4. Also, upon restoring, the con 
trol relay R442 interrupts at RA332 the circuit 
for energizing the control relay R345, which re 
lay, being Of the Sow-to-release type, tices not 
immediately restore. Moreover, the control re 
lay R433 is of the slow-to-release type and dices 
not restore until a time intely all after the control 
relay R433 restores. Consequently, there is 
sufficient time for the switch 33 () to be operated 
fron its talk position to its hold position befici'? 
the control relay R450 restores to interrupt at 
FRA 45 the bridge connection acro3s the line 
conductors C24 and C2: of the trunk line 
C 232. When the switch 43 is operated to its 
hold position, ground potential is applied to the 
conductor C 335, causing the count:'ol relay R432 
to be reenergized. This cil'cuit, extends from 
ground at the Switch spring lis; 3 by way of the 
switch spring $35, C 235 and the winding of 
R642 to battery. When energized over the 
above-traced circuit the conti'ol relay R442 re 
operates to interrupt &t, RA 443 the bridge con 
1nection across the line conductor C 230 aid 
C 24 of the trunk line Ci 2:32, and to complete 
at RA444 the circuit for energizing the control 
relay R446. Also, when the switch A23 is oper 
ated to its hold position an alternative bridge 
connection is completed in the Switch 40 across 
the line conductoi's C24C and C2 of tig trunk 
line C242. This last-mentioned bridge connec 
tion extends fron the line conductor C 249 by 
Way of Ci 3??, the Switch scri::gS 2 and (23 
and C!345 to the line conductor C# 263 . Further, 
ground potential is applied to the control con 
ductor C 332 when the switch 4 BG 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 490 occupies its hold position, 
the path for applying ground potential to the 
control conductor. C332 extending from ground 
at the Switch Spring 406 by way of the Switch 
spring 405, Cl346 and the Switch springs 40 and 
402 to the contro conductor C 332. 
Should the chief operator desire to recomplete 

the connection between the primary telephone 
instrument at the chief operator's position 0. 
and the substation C, the Switch 400 is operated 
from its hold position to its talk position. When 
the switch 46) is operated from its hold position, 
the path for applying ground potential to the 
control conductor C 332 and the circuit for 
energizing the control relay R442 are interrupted, 
due to the disengagement between the Switch 
springs 406 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 acroSS the line 
conductors. Cf240 and C24 of the trunk line 
Cl242, which connection is maintained due to 
the slow-to-release characteristics Of the control 
relays R446 and R450 until the trunk line Ci 242 
is reconnected to the trunk line C 239, 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 a tWO-Way 
communication connection to be established, be 
tween the primary telephone instrument at the 
chief operator's position 0 and the substa - 
tion C. 
In order to release the established connection 

between the primary telephone instrument at the 
chief operator's position 0 and the substation C 
the switch 400 is operated to its normal position, 
causing the trunk line Cf239 to be disconnected 
from the trunk line Cf242, and the switching re 
lay R360 and the control relay R442 to restore. 
Upon restoring, the control relay R442 recon 
pletes the first-mentioned bridge connection 
across the line conductors C24 and C24 of 
the trunk line C 282, and interrupts the circuit 
for energizing the control relay R446 as previous 
ly explained. Shortly thereafter, the control re 
lay R446 restores and interrupts at RA44 the 
circuit for energizing the control relay R450. 
Shortly thereafter, the control relay R450 re 
stores to interrupt at RA45, the first-mentioned 
bridge connection across the line conductors 
C 246 and C24 f. Upon restoring, the control 
relay R45 also interrupts at RA452, RC454 and 
RA456, RC45, the circuit for charging the con 
denser 463, and connects at RA452, RC453 and 
RA456, RC458, the upper winding of the ring-up 
relay R460 across the line conductors C 240 and 
C24. When the first-mentioned bridge con 
nection across the line conductors C24 and 
C24 is interrupted the local switch train 
begins to be released, causing Switching Surges 
to be impressed upon the line conductors C24 
and C24 of the trunk line C242. However, 
these switching surges do not cause the false 
operation of the ring-up relay R460 due to the 
charge upon the condenser 463. At this time the 
apparatus involved in the established connection 
between the primary telephone instrument at the 
chief operator's position 9 and the Substation 
C is completely released for further use. 
The chief operator's position has access 

15 
to the local Switch train f7 and, in Order to es 
tablish a connection between the chief operator's 
position and a Substation to which the local 
Switch train le 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 
local Switch train it, thereby to cause the local 
SWitch train it to Select the Subscriber line to 
which the desired substation is connected. For 
example, in extending a connection from the 
chief operator's position to the substation C, the 
Switch 463 is operated to its talk position, the 
trunk line C 239 being connected to the trunk 
line Cf242 by way of the switch 488 as previously 
explained. Also, the control conductor C?234 of 
the trunk line C 239 is connected by way of the 
switch 400 to the conductor C 335, thereby to 
cause the control relayS R32 and R432 to be 
operated. Upon operating, the control relay 
R.32 causes the primary telephone instrument 
at the chief operator's position to be connected 
to the trunk line C 239, and by way of the switch 
46 to the trunk line Cl242 extending to the local 
switch train 407 as previously explained. Upon 
operating, the control relay R442 causes the 
Operation of the control relays R446 and R450 as 
previousy explained. Upon operating, the con 
trol relay R450 prepares the primary bridge con 
nection across the line conductors Cf240 and 
Cf24, 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 C242 to the local SWitch train 
whereupon the local switch train 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 C242 to the local switch train 7, the im 
pulse Springs 328 and 329 thereof are noved into 
disengagement and the contact springs 326 and 
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32 thereof are noved into engagement. The dis 
engagement of the contact springs 338 and 329 
interrupts the loop circuit between the second 
alry windings 38 and 389 of the transformer 35 
and the impulse-responsive apparatus in the 
local Switch train 0, thereby to transmit a 
first pulse to the impulse-responsive apparatus 
in the local switch train fl. When the contact 
springs 326 and 327 are moved into engagement 
an obvious circuit for energizing the control re 
lay R35 is completed, this circuit extending 
from the grounded conductor C? 329 by way of 
the contact springs 32 and 325, and the winding 
of R35 to battery. When energized over the 
above-traced circuit, the control relay R35 oper. 
ates to complete at RA36 an obvious path for 
short-circuiting the Secondary winding 399 of the 
transformer 305, thereby to minimize the imped 
ance of the loop circuit extending to the impulse 
responsive apparatus in the local switch train 
07 so that distinct impulses are transmitted 

thereto. Upon operating, the control relay R35 
also completes at RA36' an obvious circuit for 
energizing the control relay R320, this circuit ex 
tending from ground at the lower terminal of 
the Winding of R320 by way of the Winding of 
R320, RA36' and the resistor 35’ to battery at 
the upper terminal of the winding of R35. 
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the control relay R320 operates to interrupt at 
RA32 a point in the circuit for connecting the 
receiver 33 across the secondary winding 369 of 
the transformer 395, thereby to prevent clicks in 
the receiver 33 corresponding to the impulses 
being transmitted from the dialing inechanism 
325 by way of the trunk line Cl242 to the im 
pulse-responsive apparatus in the local Switch 
train Qi. 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 
C242 to the impulse-responsive apparatus in the 
local switch train 3. At the end of the first 
series of impulses the contact springs 326 and 327 
are moved into disengagement, thereby to inter 
rupt the circuit for energizing the control relay 
R3 5, causing the latter relay to restore. Upon 
restoring, the control relay R36 interrupts at 
RA36 the path for short-circuiting the second 
alry winding 309 of the transformer 35, and in 
terrupts at RA38' 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 before it 
restores upon the reoperation of the control re 
lay R3 5, in the event the dialing mechanism 325 
is again operated to transmit a second Series of 
impulses by way of the trunk line C242 to the 
impulse-responsive apparatus in the local SWitch 
train 9. The dialing mechanism 325 is Oper 
ated to transmit a plurality of series of impulses 
by way of the trunk line C 242 to the local switch 
train f) in order to cause the local Switch train 
f0.7 to select the subscriber line 3 connected 
to the substation C. At the conclusion of the last 
Series of impulses transmitted from the dialing 
mechanism 325, the impulse springs 328 and 329 
are moved into engagement, thereby to establish 
a connection between the primary telephone in 
strument at the chief operator's position and the 
local switch train í d', and the contact springS 
32s and 32 are moved into disengagement, 
thereby to interrupt the circuit for energizing 
the control relay R35, causing this relay to re 
store. Upon restoring, the control relay R35 in 
terrupts at RA3:6 the path for short-circuiting 
the secondary winding 39 of the transformer 
395, and interrupts at RA36' the circuit for en 
ergizing the control relay R323. Shortly there 
after, the control relay R328 restores to complete 
the circuit for connecting the receiver 33 across 
the secondary winding 339 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 () to the substation C and free the primary 
telephone instrument at the chief operator's posi 
tion f for other use, the Switch 46 is operated 
to its hold position, as previously explained. The 
operation of the switching relay R350 and the 
operations of the control relays R442, R446 and 
R45), when the switch. 4) is operated from its 
talk position to its hold position, are the Sane as 
previously described. As previously noted, the 
control relays R442, R446 and R45) operate to 
prevent the release of the local SWitch train foil 
when the Switch () is operated from its talk 
position, and the alternative bridge in the Switch 
400 is completed across the line conductors Cf240 
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and C24 of the trunk line Cf242 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 
400 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 400 to its normal position, thereby to 
cause the apparatus to be released in the mannel 
previously described. 
The chief operator's position Of has access to 

blle toll Switch train 08 and, in Order t0 es 
tablish a connection between the chief operator's 
position and a distant exchange, to which the 
toll SWitch train 08 has access, it is only neces 
Sally for the chief operator to operate the SWitch 
427 to its talk position and then dial at the dial 
ing mechanism 325 a proper series of digits into 
the toll Switch train fo8, thereby to cause the 
toll Switch train 08 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 Cf239 
is connected to the trunk line Cf247 by way of 
the Switch 427, the line conductors C 235 and 
C 236 of the trunk line C 239 being respectively 
connected to the line conductors C 245 and C244. 
of the trunk line C 247. More particularly, the 
line conductor Cl235 is connected by way of the 
SWitch Springs 44 and 439 to the line conductor 
C245, and the line conductor C. 236 is connected 
by Way of the switch springs 437 and 438 to the 
line conductor Cf244. Also the control conductor 
C234 of the trunk line C 239 is connected by way 
of the SWitch springs 435 and 436 to the conductor 
C336, thereby to complete an obvious circuit for 
energizing in series the control relays R320 and 
R44, this circuit extending from ground at the 
lower terminal of the winding of R320 by way 
of the winding R320, RC368, RA367, C234, the 
Switch springs 435 and 436, C336 and the Wind 
ing of R474 to battery. When energized over the : 
above-traced circuit the control relays R320 and 
R874 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 R474 
Completes at RA475 an obvious circuit for en 
ergizing the controll relay R 47 6. Whern ener 
gized, the control relay R46 operates to com 
plete at RA477 a connection between the control 
conductor Cf243 of the trunk line Cf247 and the 
control conductor Cl237 of the trunk line C 239, 
thereby to prepare a circuit, traced hereinafter, 
for energizing the control relay R358. The con 
trol relay R476 also completes at RA478 a path 
for applying ground potential to the control con 
ductor Cf246 of the trunk line C 247, thereby to 
mark the trunk line C 247 in the toll switch train 
8 as a calling line. The toll Switch train O3 

then operates to find the calling trunk line Cf247, 
at which time the impulsing apparatus in the 
toll switch train i 08 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 
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line C 247 a first series of impulses to the toll 
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Switch train 08 in a manner similar to that pre 
viously explained. When the dialing mechanism 
325 is operated the control relays R35 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 08, a selector Switch therein operates to 
Select a group of trunk lines extending to a con 
nector SWitch having access to the toll line C74 
extending to the distant exchange 05. At the 
Conclusion of the first series of impulses this 
Selector switch in the toll switch train 98 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 to the connector 
Switch noted, a series of impulses are transmitted 
by Way of the control conductor Cf243 of the 
trunk line Cl24 to energize the control relay 
R358, thereby to cause intermittent operation 
thereof. This circuit for intermittently energiz 
ing the control relay R358 extends from pulsat 
ing battery in the toll switch train 08 by way 
of the control conductor C243, RA477, the switch 
springs 432 and 434, the control conductor Cf237, 
the switch springs 353 and 352 of the switch 35, 
Cl347 and the winding of R358 to ground. When 
intermittently energized over the above-traced 
circuit, the control relay R350 intermittently 

30 operates to intermittently complete at RA359 an 
obvious circuit for illuminating the lamp L.304, 
thereby to cause the lamp L.304 to flash. This 
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flashing of the lamp L34 indicates to the chief 
operator that the toll switch train 8 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 
t3 finds an idle trunk line extending to the con 
nector switch noted, the circuit for transmitting 
impulses by way of the control conductor C 243 
to energize intermittently the control relay R358 
is interrupted in the toll switch train 8. When 
the circuit for intermittently energizing the con 
trol relay R358 is interrupted, operation of the 
control relay R358 is arrested. Flashing of the 
lamp L3 A4 is then arrested, thereby to indicate 
to the chief operator that the next digit may be 
dialed at the dialing mechanism 325. The chief 
operator then dials one or more successive digits, 
thereby to transmit one or more series of im 
pulses to the toll switch train (8 in order to 
cause the connector Switch mentioned to select 
an idle toll line extending to the distant exchange 
i? 5. Assuming that the toll line CT 4 is the 
toll line Selected by the connector Switch men 
finned, the connection between the toll Switch 
train R and the distant exchange 05 extends 
from the toll switch train 8 by Way of the 
trunk line CT ... the toll line circuit individual to 
the toll line C 4 in the group of toll line cir 
cuits and the toll ljne C 4 to the distant, 
exchange . At this time the call from the 
toll operator's nosition is extended by Way of the 

70 

7. 

trunk line C.239, the switch 427, the trunk line 
C287. the toll switch train 8, the trunk line 
C. , the toll line circuit, individual to the toll 
line CA and the toll line C to the distant 
exchange 5. in order to advice the toll oper 
to at the distant exchange A5 that a 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 5. This is accomplished by operating 
the switch 380 to its right-hand or ring position. 
When the switch 389 is operated to its ring posi 
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tion, ground at the switch spring 394 is con 
nected by way of the switch spring 395, C 39 
and the Switch spring 388 to the line conductor 
Cf235 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 
C236 of the trunk line C 239. This causes a 
ringing current to be projected by Way of the toil 
SWitch train l98 and the toll line C4 to the 
toll operator's position in the distant exchange 
f05. The toll operator in the distant exchange 
A 5 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 f (5 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 
O5. 
Should the chief operator desire to hold the 

Connection extending by way of the toll switch 
train 8 and the toll line C A to the distant ex 
Change 65 and free the primary telephone in 
strument at the chief operator's position for other 
use, the Switch 42 is operated to its left-hand 
or hold position. When the switch 427 is oper 
ated from its talk position, the trunk line C239 
is disconnected from the trunk line C 247 and 
th circuit for energizing in series the switch 
ing relay R360 and the control relay R474 is 
interrupted. The switching relay R36 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 RA45 the circuit for energizing the control 
relay R476. Due to the fact that both of the 
control relays R44 and R476 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 R46 
restores to interrupt at RA478 the path for 
applying ground potential to the control con 
ductor C 246 of the trunk line C 247. Thus, 
the control relay R476 remains in its oper 
ated position to retain ground potential at RA48 
upon the control conductor C246, thereby to 
retain the toll switch train 88 in its operated 
position. When the switch 42 is operated to its 
hold position an obvious circuit for energizing 
the control relay R44 is completed, this circuit 
extending from ground at the switch spring 430 
by way of the switch spring 43 , C 336 and the 
winding of R44 to battery, thereby to retain 
the control relay R44 in its operated position 
while the Switch 427 occupies its hold position. 
Also, when the Switch 42 is operated to its hold 
position, the Switch Springs 428 and 429 are 
moved into engagement, thereby to apply ground 
at the switch spring 43 by Way of the SWitch 
Springs 428 and 429 to the control conductor 
C334. The application of ground potential to 
the control conductor C334 causes an auxiliary 
signal device to be operated, thereby to indicate 
to the chief operator that the SWitch 427 occu 
pies its hold position. Furthermore, when the 
Switch 42 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 
C243 of the trunk line C24. The application 
of battery potential to the control conductor 
C243 completes a circuit for energizing a signal 
device at the toll board 09, 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, RA477, the control con 
ductor Cf243 of the trunk line C 247, the toll 
SWitch train f28, and the signal device at the 
toll board 09 to ground. 

Should 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 5, the Switch 427 is operated from its 
hold position to its talk position. When the 
Switch 42 is Operated from its hold position the 
path for applying ground potential to the control 
conductor C 334 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 position also interrupts the circuit for ener 
gizing the control relay R44. However, this 
relay does not immediately restore, due to its 
slow-to-lrelease characteristic, as previously 
pointed out. When the switch 427 is operated 
to its talk position, the circuit for energizing in 
Series the control relays R.329 and R44 is re 
completed, thereby to cause reoperation of the 
control relay R320 as previously explained and 
to retain the control relay R474 in its operated 
position. Also, the operation of the Switch 42 
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 f(0 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 05, the 
switch 42 is returned to its normal position, 
thereby to disconnect the trunk line C 239 from 
the trunk line Cf247, and to interrupt the circuit 
for energizing in series the Switching relay R360 
and the control relay R474. The Switching relay 
R360 then restores to release the apparatus at 
the chief operator's position as previously ex 
plained, and the control relay R44 restores 
shortly thereafter to interrupt at RA475 the 
circuit for energizing the control relay R46. 
Shortly thereafter, the control relay R476 re 
stores to interrupt at RA477 the circuit for enel 
gizing the signal device at the toll board 60 and 
to remove the application of ground potential is 
ERA38 to the control conductor C í 246 of the 
trunk line C 247. When ground potential is 
removed from the control conductor C246, the 
toll SWitch train 08 is released and the line Cir 
cuit individual to the toll line C7 4 is released. 
At this time the apparatus involved in the estab 
lished connection between the chief operator's 
position and the toll operator in the distant ex 
change 5 is completely released for further 
Se. 
The toll switch train 8 has access to the chief 

operator's position of and, in order to establish 
a connection between a toll line incoming to the 
toll board 3 and the chief operator's position, 
it is only necessary for the toll operator at the 
toll operator's position at the toll board 60 an 
Swering the toll call on the incoming toll line 
first to dial a proper Series of digits into the toll 
switch train 03 in order to cause the toll Switch 
train to seize the trunk line C 252 extending to 
the chief Operator's position, and after the call 
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is anSWered by the chief Operator at the chief 
operator's position, to connect the incoming toll 
line through to the toll switch train í 08. For 
example, in extending a connection from the toll 
line Ci 5 incoming to the toll board O0 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 C2 at the toll board 

0, the toll operator at the first toll operator's 
position 02, after answering the toll call on the 
toll line C7 5, dials a proper series of digits by 
Way of the trunk line C2 into the toll Switch 
train 08, thereby to cause the toll switch train 
to seize the trunk line C252 extending to the 
chief operator's position. When the trunk line 
C252 is seized by the toll switch train 28, 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 R42. This circuit, ex 
tends frolin the grounded control Conductor C25 
by way of the winding of R472 to battery. When 
energized Over the above-tra ced circuit, the con 
trol relay R?. 72 operates to ground at RA474 the 
control conductor C248 in order to operate a 
signal device at the toll board 8). This path 
for grounding the control conductor C 248 ex 
tends from the grounded conductor C 347 by way 
of the Switch springs 39 and 48 and RA474 to 
the control conductor C248. Also, the control 
Felay R412 completes at RA473 a, circuit for illu 
minating the lamp Li67, this circuit extending 
from ground at RA43 by way of RA469 and 
RC47 to one terminal of the lamp, and from the 
other terminal of the lamp to battery. The illu 
nination of the lamp L467 indicates to the chief 
operator that a toll operator at one of the toll 
operator's positions at the toll board 00 is ex 
tending a toll call to the chief operator's position 
f0. In order to answer the call, the chief op 
erator operates the Switch 43 to its right-hand 
or talk position. When the switch is operated to 
itS talk position, the line conductors C í 235 and 
C236 of the trunk line C 239 are connected to 
the line conductors C 25?) and C 249, respec 
tively, of the trunk line Cf232, the line conductor 
C235 being connected by Way of the switch 
springs 426 and 425 to the line conductor Cf250, 
and the line conductor C? 236 being connected by 
way of the switch Springs 423 and 424 to the line 
conductor C 249. Also, the control conductor 
Cf234 is connected by way of the switch springs 
42 and 422 to the conductor C. 237, thereby 
completing an obvious circuit for energizing the 
control relays R.32 and R464. This circuit ex 
tends from ground at the lower terminal of the 
winding of R323 by way of the winding of R320, 
RC369, RA357, Cf234, the switch springs 42 and 
422. Ci 337 and the winding of R464 to battery. 
When energized over the above-traced circuit, the 
control relays R326 and R464 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 RA 465 to the control conductor C25 
of the trunk line C252, and completes at RA466 
a circuit for energizing the control relay R468. 
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 R468 operates to interrupt at RA469 
and RC47 a point in the circuit for illuminating 
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RC40 a holding circuit for itself extending from 
ground at RA43 by way of RA469, RC40 and 
the winding of R468 to battery. Also, when the 
Switch 43 is operated to its talk position, the 
Switch springs 48 and 49 are moved into dis 
engagement, thereby to interrupt the path for 
applying ground potential to the control conduc 
tor C248 of the trunk line Cf252. When ground 
potential is removed from the control conductor 
C248, 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 43 is operated to its talk 
position, the Switch Springs 48 and 420 are moved 
into engagement, thereby to connect the control 
conductor C248 of the trunk line C 252 to the 
control conductor C238 of the trunk line C 239. 
The connection of the control conductor C248 
to the control conductor C238 prepares an al 
ternative path for applying ground potential at 
the SWitch 35 to the control conductor CE 248, 
thereby to operate the signal device at the toll 
board. This path may be completed by operat 
ing the Switch 35 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 C238. Preferably, the 
Switch 35 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 C248. This 
operation of the switch 35 causes the signal de 
vice at the toll board to operate intermittently, 
thereby to indicate to the operator at the first 
toll operator's position 702 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 C 20 connected by way of 
the toll switch train 8 to the trunk line C252. 
At this time the primary telephone instrument 
at the chief operator's position is connected by 
way of the trunk line C 239, the switch 443, the 
trunk line C 252, the toll switch train 8 and 
the trunk line C2 to the telephone instrument 
at the first toll operator's position 92. The op 
erator at the first toll operator's position 92 
may then connect the trunk line C29 to the toll 
line C75, thereby to complete a connection be 
tween the chief operator's position fo and the 
toll operator's position in the distant exchange 
{ 0 6 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 06. 

Should the chief operator desire to hold the 
connection extending by way of the toll switch 
train 8 and the toll line C 85 to the distant 
exchange 06 and free the primary telephone 
instrument at the chief operator's position for 
other use, the Switch 43 is operated to its left 
hand or hold position. When the Switch 4 3 
is operated from its talk position, the trunk line 
C 239 is disconnected from the trunk line C. 252, 
and the circuit for energizing in series the 
Switching relay R360 and the control relay R464 
is interrupted. The SWitching relay R360 then 
restores as previously explained, and the control 
relay R464 restores to interrupt at RA465 the 
path for applying multiple ground potential to 
the control Conductor C325 and to interrupt at 
RA466 the original circuit for operating the con 
trol relay R468. The toll Switch train 98 is not 
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released, however, as the release thereof is un 
der the Control of the toll operator in the distant 
exchange 06. Thus, ground potential remains 
upon the control conductor C.25 of the trunk 
line C252. Thus, the control relay R42 re 
mains in its operated position to maintain the 
holding circuit of the control relay R468 com 
pleted. Accordingly, the control relay R468 re 
mains in its operated position to prevent the 
completion of the circuit for illuminating the 
lamp L467. Also, when the switch 43 is oper 
ated from its talk position, the switch springs 
43 and 49 are again moved into engagement, 
thereby to complete the path for applying 
ground potential to the control conductor C248. 
The application of ground potential to the con 
trol conductor C248 at this time indicates to 
the toll operator at the first toll operator's posi 
tion 92 that the chief operator has operated the 
Switch & 3 from its talk position. When the 
Switch 43 is operated to its hold position, an 
obvious circuit for engaging the control relay 
R464 is completed, this circuit extending from the 
ground conductor C 347 by way of the switch 
Springs 46 and 47, C 337 and the winding of 
R464 to battery. The control relay R464 then 
reoperates to again apply multiple ground po 
tential at RA$65 to the control conductor C.25 ? 
and to recomplete at RA466 the original circuit 
for operating the control relay R468. Also, when 
the Switch 43 is operated to its hold position, the 
Switch Springs f í 4 and 4 15 are moved into en 
gagement, thereby to apply ground potential 
from the grounded conductor C347 by way of 
the SWitch Springs 4 and 4.5 to the control con 
ductor C 333. The application of ground po 
tential to the control conductor C 333 causes an 
auxiliary signal device to be operated, thereby 
to indicate to the chief operator that the switch 
43 occupies its hold position. 
Should 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 it, the switch 4:3 is operated from its 
hold position to its talk position. When the 
Switch ?i 3 is operated from its hold position, 
the path for applying ground potential to the 
control conductor C 333 is interrupted, due to 
the disengagement of the switch springs 4 4 and 
415, thereby to arrest operation of the auxiliary 
signal device. Operation of the Switch 43 from 
its hold position also interrupts the circuit for 
energizing the control relay R464, causing this 
relay to restore, as previously explained. When 
the Switch 43 is operated to its talk position, 
the circuit for energizing in series the control 
relays R.320 and R464 is recompleted, thereby to 
cause reoperation of these control relays as pre 
Viously eXplained. Also, the operation of the 
Switch 43 to its talk position causes the switch 
Springs 4:8 and 39 to be moved into disengage 
Inent, thereby to interrupt the circuit for operat 
ing the Signal device at the toll board. 

In order to release the established connection 
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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 03, and to release the appa 
ratus involved in establishing this connection, it 
is necessary for the chief operator to operate 
the Switch 1 í 3 to its normal position and the toll 
Operator in the distant exchange 6 to inter 
rupt the loop extending from the telephone in 
Stirunent at the toll operator's position in the 
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distant, exchange 36 to the toll switch train 3. 
When the Switch 3 is operated to its normal 
position, the trunk line C 239 is disconnected 
from tih2 ti'unk line C í 25? athd the circuit for 
energizing the control relay R46 is interrupted, 
calising this relay to restore. However, the con 
trol relays Ri88 and R.32 renain in their oper 
at3d p)sitions until the to switch train 8 is 
released by the toll operator at the toll Oper 
ator's position in the distant exchange 86. 
When the toll Operator at the toll operator's 
position in the distant exchange C6 interrupts 
the oo extending to the toll switch titain 58, 
the toil switch train is released, thereby to re 
mcve ground potential from the control conduc 
to C ; 25 of the trunk ling C2 2.52. When the 
ground potential is removed from the control 
conductor C 35 , the circuit for energizing the 
control relay Ri; ; 2 and the holding circuit of the 
control relay R468 are interrupted, thereby to 
cause these control relays to restore. At this 
time, the apparatus involved in the established 
connection between the chief operator's position 
and the toli operator's position in the distant ex 
change 36 is coinpietely released for further use. 

Signal apparatus common to the toll Operator's 
positions at the toll board is 8 is provided at the 
chief operator's position in order to indicate to 
tle chief operator a delayed tirine interval in an 
swering an incoming toll call. The illustrated 
signal apparatus 482 is associated with the in 
ward group of toll lines at the toll board 
and includes a control conductor C 253 con 
nected to the position distributor 194. The po 
sition distributor G4 is so constructed and ar 
ranged that ground potential is applied to the 
control conductor C.253 when the position dis 
tributor i G4 may not operate to assign an in 
coming toll call to one of the toll operator's po 
sitions, due to the fact that all of the toll Oper 
ator's positions are busy and none of the link 
listening keys thereat are operated to cause the 
position distributor 34 to operate to Select the 
corresponding toll operator's position. When 
ground potential is applied to the control Con 
ductor C 253, a circuit is completed for energiz 
ing the control relay R43, this circuit extending 
from the grounded control conductor C 253 by 
way of the lamp L498 and the upper winding of 
R48 to battery. The resistance of this circuit 
is too high to cause the lamp L93 to be illu 
minated, although the control relay R48 is op 
erated. Upon operating, the control relay R48 
completes at RA48' circuits for energizing the 
control relays R384 and R496, the circuit for en 
ergizing the control relay R396 extending from 
ground at RA48' by way of RA493 and the wind 
ing of R434 to battery, and the circuit for en 
ergizing the control relay R493 extending from 
ground at RA48' by way of RA452 and the wind 
ing of R396 to battery. When energized over the 
above-traced circuit, the control relay R.484 op 
erates to move its weighted armature RA 85 into 
engagement with the contact RCA82, thereby to 
complete a circuit for energizing the control re 
lay RA 88, this circuit extending from ground at 
RA68 by way of RA485, RC43, RC49, RA490 
and the Winding of R688 to battery. Simulta 
neously, the control relay R498 operates to com 
plete at RA397 a holding circuit for itself ex 
tending from ground at RA48 f' by way of RA485, 
RC435, RA497 and the winding of R498 to bat 
tery, and interrupts at RA438' 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, 10 u - 
erates as it is of the slow-to-operate type. Upoli 
operating, the control relay R438 completes at 
RA489 and RA490 a holding circuit for itself ex 
teading from ground at RA48f by way of RA489, 
RA49 and the winding of R483 to battery, in 
terrupts at RA490 and RC49 f its Criginal oper 
ating circuit, and prepares at RA894 a point in 
the circuit for energizing the control relay R482. 
Also upon operating, the control relay R488 in 
terrupts at RA492 the original circuit for oper 
ating the control relay R496, and interrupts at 
RA333 the circuit for operating the control re 
lay R484. When the operating circuit of the 
control relay R484 is interrupted, this relay 
restores to cause its weighted armature RA485 
to vibrate into alternate engagements with the 
contacts RC.486 and RC487 for a predetermined 
interval of time. As the Weighted arnature 
RA485 alternately engages the contacts RC486 
and RC487, the holding circuit for the control 
relay RAS 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 885 alternately engages the contacts RC438 
and RC38. After a predetermined time inter 
wal, however, the weighted armature RA485 as 
Sumes an intermediate position between the con 
tacts RC386 and RC487, thereby completely in 
terrupting the holding circuit of the control l'e- 
lay r496. Shortly thereafter, the control relay 
R595 restores to interrupt at RA49 a further 
point in its holding circuit and to complete at 
RA638 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 
RA438', 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 RA483 a circuit for 
energizing the lower winding of the control re 
lay R68? in multiple with the upper winding 
thereof. This circuit extends from the ground 
ed control conductor C 253 by way of the lamp 
L498, RA483 and the lower winding of R48 to 
battery. When the lower winding of the relay 
R48 is energized in multiple with the upper wind 
ing thereof, the lamp L498 is illuminated, due to 
the relatively low resistance of the lower wind 
ing of the control relay R48. On the other 
hand, when the control relay R432 restores, it 
interrupts at RA483 the circuit for energizing the 
lower winding of R48 in multiple with the upper 
winding thereof, and the lamp L498 is extin 
guished, due to the high resistance of the uppar 
winding of R48 , as previously noted. Thus, the 
lamp L498 flashes at a rate of sixty times per 
minute, indicating to the chief Operator that an 
incoming toll call at the toll board ( 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 R484, the slow-to-op 
erate control relay R488 and the slow-to-release 
control relay R496. In the event that the op 
erator at the first toll operator's position 22 an 
swers the incoming toll call after a four-second 
delay, ground potential is removed froin the con 
trol conductor C 253, causing the control relay 
R48 to be deenergized. When the control re 
lay R48 is deenergized it restores to interrupt 
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at RA48f the holding circuit of the control re 
lay R488, which latter relay restores. Upon re 
Storing, the control relay R488 interrupts at 
RA494 the circuit for energizing the control re 
lay R482. At this time, the lamp L498 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 08 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 08 
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 88 in order to cause 
the toll Switch train 98 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 792 to the 
Supervisory operator's position 02, the operator 
at the first toll operator's position 702 seizes the 
toll Switch train 08 and dials a proper Series of 
digits thereinto to cause the toll Switch train 08 
to seize the trunk line C269 extending to the 
Supervisory operator's position 02. When the 
toll switch train 08 seizes the trunk line C269, 
ground potential in the toll switch train 08 is 
applied to the control conductor C.266 of the 
trunk line C 269. The application of ground po 
tential to the control conductor C.269 completes 
an obvious circuit for energizing the control relay 
R640, thereby to cause this relay to operate. 
Upon operating, the control relay R640 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 
RA642 by way of RA646, RC648 and the lamp 
L649 to battery for illuminating the lamp L649, 
and completes at RA643 an obvious path for ap 
plying ground potential at RA652 to the control 
conductor C 268 of the trunk line C.269. 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 702 
that the call has not been anSWered by the Oper 
ator at the supervisory operators. position 02. 
The illumination of the lamp L649 indicates to 
the operator at the supervisory operator's position 
02 that a call is being extended thereto. 
The operator at the first toll operator's posi 

tion T92 applies ringing current extending from 
battery to the line conductor Ci 265 of the trunk 
line Cí269, thereby to cause the ring-Up relay 
R650 to be energized. The circuit for energizing 
the ring-up relay R658 extends from battery by 
way of the line conductor C265, RA64, RA645 
and the winding of R650 to ground. When ener 
gized over the above-traced circuit, the ring-up 
relay R650 operates to complete at RA65f a cir 
cuit for operating the audible alarm device 680 
at the supervisory operator's position 02, this 
circuit extending from the ungrounded terminal 
of a grounded alternating current generator, not 
shown, by way of the conductor C349, RA65, 
the self-interrupting contacts: 68 of the alarm 
device 680, the winding of the alarm device 680, 
the switch springs 675 and 676 of the switch 64 
and the winding of the control relay R652 to 
grounded battery. The alarm device 680 operates 
in an obvious manner to indicate to the Super 
visory operator at the supervisory operator's posi 
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tion 02 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 674 to 
move the Switch springs 675 and 676 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 02 inserts the 
plugs 658 and 662 into the jacks 666 and 670, re 
Spectively. At this time the transmitter 678 of 
the telephone instrument at the Supervisory op 
erator's position 02 is connected in series with 
the answer relay R654 and the primary winding 
692 of the transformer 690, 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 659 to one 
terminal of the transmitter 678, and from the 
other terminal of the transmitter 678 by Way of 
the plug tip 663, the jack tip 6 and the lower 
Winding of R654 to battery. Also, the receiver 
69 of the telephone instrument at the super 
Visory operator's position 02 is connected across 
the secondary winding 694 of the transformer 
690, one terminal of the receiver 679 being con 
nected by Way of the plug ring 660 and the jack 
ring 668 to the lower terminal of the secondary 
winding 694 and the other terminal of the re 
ceiver 679 being connected by way of the plug 
ring 664 and the jack ring 672 to the upper ter 
minal of the Secondary winding 694. At this time 
the telephone instrument at the supervisory oper 
ator's position 02 is connected by Way of the 
transformer 690 to the trunk line C 269 for two 
Way Communication thereover. The signal cur 
rents generated in the transmitter 678 traverse a 
circuit extending from one terminal of the trans 
mitter by way of the plug tip 659, the jack tip 667, 
the primary winding 692 of the transformer 690, 
the condenser 657, the jack tip 67 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 Cl265 and Cl267 of the trunk line C.269, 
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this connection extending from the line conductor : 
Cf265 by way of the secondary windings 693 and 
694 and the condenser 653 to the line conductor 
C267. When the transmitter is connected in the 
above-traced series circuit, the answer relay R.654 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 R652. When the control 
relay R644 is energized, it operates to interrupt 60 
at RA645 the circuit for energizing the ring-up 
relay R650, to interrupt at RA646 and RC648 the 
circuit for illuminating the lamp L649 and to com 
plete at RA646 and RC64 a holding circuit for 
itself. The holding circuit of the control relay 
R644 extends from ground at RA642 by way of is 
RA646, RC647 and the winding of R644 to battery. 
When the ring-up relay R.650 restores, it inter 
rupts at RA65 the circuit for operating the alarm 
device 680, thereby to arrest further operation 

circuit, the control relay R.652 operates to inter 
rupt at RA652 the path for applying ground po 
tential to the control conductor Cf268 of the trunk 
line Cl269, thereby to interrupt the circuit for 

65 

70 
thereof. When energized over the above-traced t 

75 

  



0. 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

22 
operating the signal device at the toll board 00. 
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 792 that the operator at the supervisory 
operator's position 02 has answered the call ex 
tending thereto. 

In order to release the established connection 
between the first toll operator's position 82 and 
the telephone instrument at the Supervisory 
operator's position 02, the supervisory operator 
withdraws the plugs 658 and 662, respectively, 
from the jacks 656 and 673, and the toll Opera 
tor at the first toll operator's position 12 re 
leases the toll switch train í 68. When the plugS 
658 and 662 are withdrawn from the jacks 666 
and 670, the circuit for energizing the anSW er 
relay R654 is interrupted, causing this relay to 
restore. When the answer relay R654 restores, 
it interrupts at RA655 the original circuit for 
operating the control relay R644, and interrupts 
at RA656 the operating circuit of the control 
relay R652, causing this relay to restore. Upon 
restoring, the control relay R.652 prepares at 
RA652 a point in the path for applying ground 
potential to the control conductor Cf268 of the 
trunk line C269. When the toll switch train (8 
is released, ground potential is removed from the 
control conductor Cf286, thereby to interrupt the 
operating circuit of the control relay R646, caus 
ing this relay to restore. Upon restoring, the con 
trol relay R640 interrupts at RA63 a point in the 
operating circuit of the ring-up relay R656, in 

5 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 foi ap 
plying ground potential to the control conductor 
C 268 of the trunk line C.269. Upon restoring, 
the control relay R644 prepares at RA665 a point 
in the operating circuit of the ring-up relay R658, 
interrupts at RA646 and RC64 a further point in 
its holding circuit, and prepares at RA646 and 
RC648 a point in the circuit for illuminating 
the lamp L649. At this time the apparatus in 
volved in establishing the connection between the 
first toll operator's position 792 and the telephone 
instrument at the supervisory operator's posi 
tion 2 is released for further use. 
The chief operator's position f has access 

to the supervisory operator's position 92, and a 
monitoring connection therebetween may be es 
tablished by inserting the monitoring plug 300 
into the jack 695 connected to the trunk line 
Cl339 extending to the supervisory operator's po 
Sition 02, as previously noted. When the moni 
toring plug 30 is inserted in the jack 695, a loop 
circuit is completed between the primary wind 
ings 372, 373 and 374 of the transformer 313 
and the Secondary windings 693 and 694 of the 
transformer 693, this circuit extending from the 
upper terminal of the primary winding 372 by 
way of the Secondary windings 3.2, 373 and 374, 
the condenser 35, C30, the Switch Springs 386 
and 387, C329, the Switch springs 339 and 399, 
C 32, the plug ring 303, the jack ring 607, 
C 267, the condenser 653, the Secondary wind 
ings 694 and 693, C323, the jack tip S66, the plug 
tip 30 f, Cl3, the switch springs 392 and 393, 
Cl31, the switch springs 334 and 385, and C309 
to the upper terminal of the primary winding 372. 
At this time the receiver 33 at the primary tele 
phone instrument at the chief operator's posi 
tion 0 is connected across the secondary wind 
ing 37 l of the transformer 370, thereby to com 
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plete a monitoring connection between the re 
ceiver 33 and the telephone instrument at the 
Supervisory operator's position 02. 
In order for the chief operator at the chief 

operator's position to establish a connection 
between the chief operator's position f2 and the 
Supervisory operator's position f O2, when the 
Supervisory operator's position 2 is idle, the 
Switch 380 is operated to its ring position after 
the monitoring plug 308 is inserted into the jack 
605. When the monitoring plug 333 is inserted 
into the jack 605, ground potential upon the 
Switch spring 355 is applied by way of the switch 
spring 356, C342, the plug sleeve 33 and the 
jack sleeve 608 to the control conductor C (224 
of the trunk line C 339 extending to the Super"- 
visory operator's position f2, thereby to con 
plete a circuit for energizing the control relay 
R640, the upper terminal of the winding of R640 
being connected to the control conductor C: 34 
and the lower terminal thereof being connected 
to battery. When energized over the above-traced 
circuit, the control relay R640 operates to pre 
pare at RA64f a circuit for energizing the ring-up 
relay RS50, and to complete at RA542 the circuit 
for illuminating the lamp L649. When the SWitch 
380 is operated to its ring position, battery at 
the resistor 376 is applied by way of RA369, 
C35, the switch springs 39 and 392, C13 , the 
plug tip 30 and the jack tip 66 to the line con 
ductor C323 of the trunk line C339, thereby to 
complete a circuit for energizing the ring-up relay 
R650, the upper terminal of the winding of R650 
being connected by way of RA345 and RA64 to 
the line conductor C323 and the lower terminal 3: 
of the Winding of R.650 being connected to ground. 
When energized over the above-traced circuit, the 
ring-up relay R650 operates as previously ex 
plained to cause operation of the signal device 
689. The call at the supervisory operator's posi 
tion 02 is answered by inserting the plugs 658 
and 662 into the jacks 666 and 610, thereby to 
cause operation of the remainder of the appa 
ratus at the Supervisory operator's position ( 92 
in the manner previously explained. The chief 
operator retains the switch 380 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 380 to its talk position. The opera 
tion of the apparatus at the chief operator's 
position of in response to the operation of the 
SWitch 380 to its talk position is the same as that 
previously described, thereby to compete a con 
nection for two-way communication between the 
primary telephone instrument at the chief Oper 
ator's position 10 and the telephone instrument 
at the Supervisory operator's position f O2. At this 
time the control relay R640 is held in operated 
position by Way of an energizing circuit extend 
ing from the grounded switch spring 390 by 
way of Cf 322, the Switch springs 382 and 33, 
Cl33, the plug sleeve 363, the jack sleeve 668, 
the control conductor C? 324 and the winding of 
R640 to battery. 

In order to release the established connection 
between the chief Operator's position of and the 
Supervisory Operator's position G2, the chief 
Operator returns the Switch 330 to its normal 
position, thereby to move the switch springs 38 
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 partial release 
of the apparatus at the Supervisory operator's 
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position 92, as previously explained, the re 
mainder of the apparatus at the Supervisory 
operator's position 2 being released when the 
plugs 658 and 662 are withdrawn from the jacks 
686 and 20, 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 of in the man 
ner previously explained. At this time the ap 
paratus involved in establishing the connection 
between the chief operator's position and the 
supervisory operator's position 02 is completely 
released for further use. - 

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

The toll Switch train (8 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 88 and an idle rate and directory opera 
tor's position, it is only necessary for the Oper 
ator at the toil operator's position to dial a proper 
series of digits into the toll switch train (8 in 
order to cause the toil SWitch ti'alim 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 a G2 to an idle rate and directory 
operator's position, the toll operator at the first 
toll operator's position seizes the toll Switch 
train 8 and dials a proper series of digits there 
into to cause the toll Switch train 83 to seize 
a trunk line extending to an idle rate and direc 
tory operator's position. The trunklines extend 
ing to the rate and directory operators' positions 
are assigned by the distributor apparatus ) 
to be seized by the toll switch train (8 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 808 automatically seizes an auxiliary 
trunk line to which each of the rate and directory 
operators’ positions have access in a manner 
more fully explained subsequently. ASSuming 
that the first rate and directory operator's posi 
tion is idle when the cail is initiated at the first 
toll operator's position 2, the toll Switch train 
08 seizes the trunk line C2 extending thereto. 

At this time the plugs 007 and 0.6 associated 
With the telephone instrument at the first rate 
and directory operator's position 3 are in 
serted, respectively, into the jacks 0 and 96, 
thereby to complete an energizing circuit for the 
transmitter C 3 thereof and to complete a bridge 
connection between the receiver C4 thereof and 
the secondary winding 94 of the transformer 9. 
The circuit for energizing the transmitter 03 
extends from ground at the upper terminal of the 
lower winding of the control relay R985 by Way 
of the lower winding thereof, Cl23, the cable 
C 282, Cf273, the jack tip 006, the plug tip fel 2, 
the transmitter ) 3, the plug tip (99, the jack 
tip CC3, C2 2.75, the cable C 282, C, 275, the pri 
mary Winding 92 of the transformer 90 and the 
upper winding of R905 to battery. When ener 
gized over the above-traced circuit, the trans 
mitter 3 is conditioned to transmit signalling 
currents to the primary winding 92 of the trans 
former 9 9; and when the control relay R995 is 
energized over this circuit, it operates. Upon 
operating, the control relay R905 interrupts, at 
RA906 and RC998, a point in a circuit, traced 
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hereinafter, for operating the control relays 
Rf 20 and R. 50, thereby to render the first 
rate and directory operator's position busy. 
Further, the control relay R95 completes, at 
RA906 and RC967, a point in a circuit, traced 
hereinafter, for energizing the control relays 
R. 2 and R. 5) When the trunk line C2 is 
seized by the toll Switch train 93. The signal 
ling currents generated at the transmitter f03 
traverse a circuit extending from one terminal 
of the transmitter by way of the plug tip G 9, 
the jack tip 003, C 275, the cable C. 282, C275, 
the primary winding 92, the condenser 95, 
C23, the cable C 282, C 273, the jack tip 006 
and the plug tip of 2 to the other terminal of the 
transmitter. The bridge connection between the 
receiver Efi and the secondary winding 9 4 of 
the transformer 9 í í extends from one terminal 
of the receiver 04 by way of the plug ring 008, 
the jack ring C32, C 277, the cable C 282, Cf277, 
the condenser 9 , the secondary Winding 94 of 
the transformer 90, C26, the cable C 282, 
C 26, the jack ring 995 and the plug ring eff 
to the other terminal of the receiver 3 4. Also, 
it is noted that two oppositely connected uni 
directional devices in the form of copper oxide 
rectifiers 928 and 99 are bridged across the 
conductors C 26 and CE 2 and consequently 
across the terminals of the receiver 4, there 
by to minimize clicks in the receiver 96 when 
the dialing apparatus 35 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 G3 is idle, a circuit is first completed 
for energizing the control relay R? 49 in the 
distributor apparatus 79, this circuit extend 
ing from ground at RA 6 by way of RA 2 
and the upper winding of R 49 to battery. 
When energized over the above-traced circuit, 
the control relay RA operates to connect 
the upper winding of the control relay R50 
in multiple With the Winding of the control 
relay R. 20, this connection extending from 
the upper terminal of the winding R, 29 by 
Way of RA 4 and the upper winding of R. 58 
to battery. Upon operating, the control relay 
R. 4 also completes, at RA 42, a holding 
circuit for itself extending from the ground 
at RAF 6 by Way Of the Winding of the 
contro relay R. ), RA 53, RA 32 and the 
lower winding of R? 40 to battery. Fur 
ther, the control relay R. 4 interrupts, at 
RAi 43, a point in a holding circuit, traced 
hereinafter, for the control relay R 60. When 
the lower winding of the control relay RE 4 and 
the Winding of the control relay R. are ener 
gized in series, the control relay Rd 42 is held in 
its operating position and the control relay 
Rio is operated. Upon Operating, the control 
relay R. i 16 interrupts, at RAÈ 2, the original 
circuit for operating the control relay R. 48). 
At this time the Windings Of the Control relays 
R, 2 and R 59 are connected in multiple to 
the control conductor C39. Thus, the trunk 
line C2 extending to the first rate and direc 
tory operator's position is a SSigned by the dis 
tributor apparatus to be seized by the toll 
SWitch train 08. 
Accordingly, the toll switch train 98 seizes the 

trunk line C 2 as previously noted, the trunk 
line C2 being marked for Seizure by the toll 
switch train 8 by the application of battery 
at the upper winding of the control relay R. 50 
to the control conductor C30. This path for 
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24 
applying battery to the control conductor C: 3 
extends fron battery at the upper terminal of 
the upper winding of R. 56 by way of the wind 
ing of R 59 and RA ( f, to the control conduc 
tor C3. The resistance of the upper wind 
ing of the control relay RF 58 is sufficiently low 
that the control relay in the toll Switch train 

8 is energized and operates when the trunk line 
C2 is seized, thereby to arrest further oper 
ation of the toll Switch train. The path for en 
ergizing the control relay in the toll Switch train 
08 extends from battery potential as applied to 

the control conductor C3; f, as previously noted, 
by way of Cf272, RA298, RC997, C 359, Cf278, 
the cable C 282, C378, the control conductor 
Cf287 of the trunk line C2, the toil switch 
train 8 and the Winding of the control relay 
in the toll SWitch train 8 to ground. After the 
toll switch train 8 Seizes the trunk line C27, 
ground potential is applied to the control con 
ductor C 287 thereOf in the toll SWitch train. 
This application of ground potentiai to the con 
trol conductor C.287 completes a circuit for en 
ergizing the control relays R; 2) and R. 50, this 
circuit extending from the grounded contro con 
ductor C.287 of the trunk line C27 by way of 
C 278, the cable C 282, C: 278, C 350, RC907, 
RA906 and C 272 to C38 , one branch extending 
from Cl3) by way of the winding of R, 2 to 
battery, and the other branch extending from 
C 38 by way of RA 4 and the upper winding 
of R 50 to battery. When energized over the 
above-traced circuit, the control relay R, 23 op 
erates to apply ground potential at R.A. 2 to 
the control conductor C30, thereby to cause a, 
Zip-Zip tone to be transmitted to the receiver 

4 of the telephone instrument at the first 
rate and directory operator's position 3, in a 
manner more fully described Subsequently. Also, 
upon operating, the control relay R? 20 com 
pletes, at RAF 22, a circuit for illuminating the 
lamp L589 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 RA, 22 by way of C302, 
the control conductor C2 f, the cable C2), 
C2 and the lamp L589 to battery. The ill 
lumination of the lamp T,589 at the tol Service 
observing operator's position 4 indicates to the 
Operator at this position that the toll SWitch train 

8 has seized the trunk line C2 extending 
to the first rate and directory operator's position 
3 and that shortly thereafter the operator at 

this position will render a service for a toll op 
erator. Further, the control relay R. 20 pre 
pares at RAE 23, a point in a chain ground cir 
Cuit for energizing the contro relay R. 5 in a 
manner more fully described subsequently. 
When energized over the above-traced circuit, 

the control relay R? 5 operates to connect the 
upper Winding of the contro relay R. i63 in mul 
tiple with the winding of the control relay R 25, 
these windings being connected to the control 
conductor CF 35 of a trunk line extending to the 
toll Switch train 8 and associated with the 
Second rate and directory operator's position. 
Also, the control relay R 5) completes, at 
RA 52, a holding circuit for itself extending 
from battery at the upper terminal of the lower 
winding of R. 5 by Way of the lower winding of 
Rl 50, RA 52, RA i 63, the Winding of R. i 0 
and RA 5 to ground. Further, the control re 
lay R 50 interrupts, at RA 53, a point in the 
holding circuit of the control relay R? 40, caus 
ing the latter relay to restore. Upon restoring, 
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the control relay R 40 interrupts, at RAff 4?, a 
point in the original operating circuit of the con 
trol relay R ! !50; interrupts, at RA í 4?, a fur 
ther point in itS OWn holding circuit, and pre 
pares, at RA 43, a point in the holding circuit 
of the control relay R? 66. 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 to be seized by the toll 
SWitch train when the next call is initiated to 
be extended to a rate and directory operator's 
position. 
When the trunk line extending to the toll 

SWitch train 8 and aSSociated With the Second 
rate and directory operato's position is seized by 
the tol SWitch train, ground is applied in the tol 
switch train to the control conductor C 35?, 
thereby to complete an obvious circuit for ener 
gizing the control relays R 25 and R? 6. When 
energized, the control relay R. 25 operates to ap 
ply, at RA í 126, ground potential to the control 
conductor C352, thereby to cause a Zip-Zip tone 
to be transmitted to the receiver of the telephone 
instrument at the second rate and directory op 
erator's position. Also, the control relay R25 
applies ground potential at RAf | 27 to the con 
trol conductor C 353, thereby to cause the lamp 
at the toll Service observing Cperator's position 
4 aSSociated With the second rate and direc 

tory operator's position to be illuminated for the 
plurpose preViousy explained. Furtheir, the Con 
trol relay R í 125 prepares at RA ! ! 28 a point in 
the chain ground circuit for energizing the con 
trol relay R 5. 
When energized, the contro relay R. 60 op 

erates to connect, at RA 6, the upper winding 
of the control relay R í 40 in multiple with the 
winding of R. 30, these windings being connected 
to a control conductor C 354. Also, the control 
Irelay R. í 60 CompleteS, at RA í 62, a holding Ciri 
cuit for itself extending fron ground at RA 6 
by way of the winding of R 8, RA: 43, RA, 62 
and the lower Winding of R? 60 to battery. Fur 
ther, the control relay R? 60 interrupts, at 
RA 63, a point in the holding circuit of the con 
trol relay R? 50, and the latter relay restores. 
Upon restoring, the control relay R? 50 inter 
rupts, at RA || 5 l, a point in the original operat 
ing circuit of the control relay R. 60; inter 
rupts at RA 52, a further point in its own hold 
ing circuit; and prepares, at RAF 53, a point in 
the holding circuit of the control relay R. 40. 
When the trunk line extending to the toll 

SWitch train 8 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 control conductor C 354, 
thereby to complete an obvious circuit for ener 
gizing the control relays R. 30 and R. 40. 
When energized, the control relay R? 30 operates 
to apply, at RA3, ground potential to the con 
trol conductor C355, 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 R? 30 
applies ground potential at RA 32 to the con 
trol conductor Cf356, thereby to cause the lamp 
at the toll Service observing operator's position 
04 associated with the third rate and directory 

Operator's position to be illuminated for the pur 
pose previously explained. Further, the control 
relay R 130 prepares at RAf 33 a point in the 
chain ground circuit for energizing the control 
relay R? 5. 
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When energized, the control relay R 40 oper 

ates to connect, at RA 4, the upper winding of 
the control relay R 5 in multiple with the 
Winding of R. 20, these Windings being con 
nected to the control conductor C30. Assum 
ing that the first rate and directory operator's 
position is idle at this time, no ground potential 
appears on the control conductor C 30, and the 
control relay R? 50 is not reoperated. Also, the 
control relay Ri í 40 completes, at RA Í42, its 
holding circuit; and interrupts, at RA43, the 
holding circuit of the control relay R? 60, caus 
ing the latter relay to restore. Upon restoring, 
the control relay R. 60 interrupts, at RA 6, 
the original circuit for operating the control re 
lay Rí í40; interrupts, at RA í ! B2, a further point 
in its own holding circuit; and prepares, at 
RA63, a point in the holding circuit of the 
control relay R? 50. 
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 R, f 60 completes, at 
RA 6, the circuit for operating the control re 
lay R40, which latter relay operates as noted 
above. However, at this time, when the upper 
winding of the control relay.R. 50 is connected 
at RA 4 in multiple with the winding of the 
control relay R? 20, the control relay R 5) is 
energized as ground potential appears upon the 
control conductor CS3. When energized, the 
control relay Rl 50 operates to connect, at 
RAt 5, the upper winding of the control relay 
Ri60 in multiple With the Winding of the con 
trol relay R? 25, these windings being connected 
to the control conductor C35, as previously 
noted. Also, the control relay R5 completes, 
at RA 52, its holding circuit and interrupts, at 
RA 53, the holding circuit of the control relay 
Rf 4, causing the latter relay to restore. Upon 
restoring, the control relay R{ í 40 interrupts, at 
RAl 4, the original operating circuit of the con 
trol relay R 50; interrupts, at RA 42, a fur 
ther point in its own holding circuit; and pre 
pares, at RA í ú3, a point in the holding circuit 
of the control relay R 60. At this time, the 
trunk line associated with the second rate and 
directory operator's position is assigned by the 
distributor apparatus to be seized by the toll 
switch train 3 when the next call is initiated, 
which is to be extended to a rate and directory 
operator's position. 
When the toll Switch train 8 Seizes the trunk 

line associated with the third rate and directory 
operator's position, if both the first and second 
rate and directory operators' positions are busy, 
the chain ground circuit for energizing the con 
trol relay R 5 is completed when the control 
relay R. 39 operates. This circuit extends from 
ground at RA?i 33 by way of RA 28, IRA 23 and 
the winding of R 5 to battery. Shortly after 
the relay R. 5 is energized over the above 
traced chain ground circuit, this relay, being of 
the slow-to-operate type, operates to interrupt 
at RA 6 the circuit for energizing the control 
relay R. in series with the control relays 
R, 40, R, f : 53 and R 68, thereby to interrupt a 
point, in the holding circuit of the control relays 
R, 49, R, f 53 and R. 6 and to cause the slow 
to-release relay R to restore shortly there 
after. Upon restoring, the slow-to-release relay 
RO, prepares, at RA 2, a point in the origi 

25 
nal circuit for operating the control relay 
R 40. 
At this time, the control relay R. 49 is ener 

gized and operates to complete, at RA 4A, the 
original operating circuit of the control relay 
R. 50, which latter relay operates to complete, 
at RAl í5 f, the original operating circuit of the 
control relay R. 6). The control relays R 40, 
RI fi50 and Rt !60 remain in their operated posi 
tions So long as ground potential is applied to the 
control conductors C354, C.30 , C 1351, respec 
tively, of the trunk lines associated with the 
first, second and third rate and directory opera 
tors' positions, respectively. The control relays 
R. 40, R. 50 and R, f is 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 coin 
trol conductor of the trunkline 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 R 5 and to cause the dis 
tributor apparatus to operate in the manner 
previously explained to assign the rate and direc 
tory operators' positions sequentially to be seized 
to the to 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 3 Seizes the 

trunk line C27 individually associated there 
with to cause the control relay R20 to oper 
ate and apply ground potential to the control 
conductor C30, the circuit for energizing the 
control relay R93 is completed. This circuit ex 
tends from ground at RAE 2 by Way of C30, 
RA947, RC949 and the winding of R93 to bat 
tery. When energized over the above-traced cir 
cuit, the control relay R93 operates to discon 
nect, at RA93 and RC$32, the upper terminal 
of the secondary winding 9 3 of the transformer 
9 from the line conductor CF2 is of the trunk 
line C 264 extending to the chief operator's po 
sition f, to connect, at RA93 and RC933, the 
upper terminal of the secondary winding 9:3 of 
the transformer 9 to the dial tone conductor 
C 357 and to connect, at RA936 and RC936, the 
lower terminal of the Secondary winding 94 of 
the transformer 90 to ground, thereby to com 
plete a circuit for energizing the receiver 4 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 C 357, RC943, RA942, RC933, IRA83, the 
secondary winding 93, the condenser 97, C827, 
the cable C 282, Cf27, the jack ring 002, the 
plug ring 008, the receiver 64, the plug ring 
i ( f, the jack ring 65, C 276, the cable C 282, 
Cl26, the condenser 92), the resistor 92 , R.A936 
and RC936' to ground. Upon operating, the con 
trol relay R930 also applies, at RA938, ground po 
tential to the meter lead C358, 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 R-93 
completes, at RA935, an obvious circuit for en 
ergizing the control relay R946. Shortly after 
being energized, the control relay R94), being of 
the slow-to-operate type, Operates to interrupt, 
at RC983 and RA942, a point in the circuit for 
energizing the receiver 3 4 with dial tone cur 
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control relay R95 and the transmitter 3 is 
interrupted, the control relay R905 restores. 
Upon restoring, the control relay R-985 inter 
rupts, at RA906 and RC907, a point in the circuit 
for energizing in multiple the control relays 
R 20 and R 50 by Way of the control con 
ductor C.28 of the trunk line C2 extending 
to the toll switch train 08, when the toll switch 
train seizes the trunk line C2, as previously 
explained. Also, at RA966 and RC96, there is 
interrupted a point in the path for applying bat 
tery potential at the upper winding of R5? to 
the control conductor C.28 of the trunk line 
C27. The removal of battery potential from 
the control conductor C28 of the trunk line 
C127 í prevents the toll switch train í 98 from 
seizing the trunk line C2 extending to the 
first rate and directory operator's position 33. 
Thus, the first rate and directory operator's po 
sition 23 is rendered busy by withdrawing the 
plugs 607 and () from the jacks fict and 008, 
respectively. Also, upon restoring, the control 
relay R905 completes, at RA96 and RC908, a 
circuit for energizing in multiple the control 
relays R 20 and R? 50, this circuit extending 
from ground at RC908 by way of RA906 and 
C 272 to C39 , one branch extending from 
C30 by way of the winding of Rt 20 to bat 
tery, and the other branch extending from C3 
by Way Of RAff 4 and the upper winding of 
R 50 to battery. When energized over the 
above-traced circuit, the control relays R 2 and 
Rf 59 operate as previously explained, thereby to 
cause the distributor apparatus i? 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 8 to a rate and directory oper 
ators position. 
When the operator at the first rate and di 

rectory operator's position i 63 renders the po 
sition busy, as explained above, the key is 
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.263 
extending by way of the trunk line C 264 to the 
chief operator's position f. This path for ap 
plying ground potential to the control conductor 
C 263 extends from ground at the switch spring 
O64 by way of the Switch springs 06 and 0.62 

to the control conductor C 263. The applica 
tion of ground potential to the control conductor 
C 263 causes the lamp LS35 at the chief oper. 
ator's position ºf to be iluminated, this circuit 
for illuminating the lamp L635 extending from 
the grounded control conductor C.263 of the 
trunk line C.264 by way of the Switch springs 
632 and 633 of the switch 630 and the lamp L635 
to battery. The illumination of the lamp L635 
indicates to the chief operator at the chief op 
erator's position that the operator at the 
first rate and directory operator's position 03 
has vacated her position. Also, it is noted that 
the Operation of the SWitch 6 to its left-hand 
position renders the first rate and directory op 
erator's position f3 busy, regardless of whether 
the plugs f and if associated with the tele 
phone instrument, at this position are withdrawn 
from the associated jacks 0 and 04. This is 
accomplished by the application of ground poten 
tial to the control conductor C 362 in the switch 
060. The circuit for applying ground potential to 

the control conductor C 362 extends from ground 
at the Switch Spring 4064 by way of the switch 

27 
spring 063 to the control conductor C 362. This 
application of ground potential to the control con 
ductor C 362 energizes in multiple the control re 
lays R 20 and R. 50 and marks the trunk line 
Cl27 associated with the first rate and directory 
operator's position f3 as busy in the toll Switch 
train 08. The circuit for energizing in multiple 
the control relays R 2 and R, f 50 extends from 
ground at the switch spring 0.64 by Way of the 
switch spring 063, C.362, Cf272, the cable C 282 
and C?2T2 to Cf36, one branch extending from 
Ci38 by way of the winding of R. 20 to battery, 
and the other branch extending from C30 f by 
way of RA 4f and the upper winding of R, 50 to 
battery. When energized over the above-traced 
circuit, the control relays R 20 and R. 50 oper 
ate as previously explained. The path for mark 
ing the trunk line C2 associated with the first 
rate and directory operator's position f O3 as busy 
in the toll switch train G8 extends from ground 
at the Switch spring 0.64 by way of the switch 
spring 63, C 362, C 272, the cable C 282, C1272, 
RA906, RC9G7, C 350, Cf278, the cable C 282, 
C28 and the control conductor C287 of the 
trunk line C2 to the to SWitch train 08. 
When all of the individual trunk lines extend 

ing from the toll Switch train 08 to the rate 
and directory operators' positions are busy, the 
toll Switch train f8 is automatically conditioned 
to seize the first auxiliary trunk line C 270 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 tol Switch 
tlain 8 Seizes the first auxiliary trunk line 
C:29, ground in the toll switch train 8 is 
applied to the control conductor C.296 thereof, 
thereby to complete a circuit for energizing the 
control relay R995, this circuit extending from 
the grounded control conductor C295 by way of 
the winding of R995 to battery. When energized 
over the above-traced circuit. the control relay 
R995 operates to complete, at RA996, a circuit 
for illuminating the lamp L528 at the 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 Cl2 
to the rate and directory 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, at 
RA994, a point in a circuit for illuminating in 
multiple the lamp at each rate and directory 
operator's position; interrupts, at RA997 and 
RC998, a point in a path for applying ground 
potential to the control conductor C3 63 extend 
ing to a meter or the like; prepares, at RA995, 
a point in a holding circuit for one of the control 
relays R965, R975 or R985; and completes, at 
RA997 and RC999, a chain circuit for energizing 
the control relay R989. The chain circuit for 
energizing the control relay R963 extends from 
ground at RA997 by way of RC999, RA986, RC987, 
RA976, RC977, RA966, RC967 and the winding of 
R968 to battery. When energized over the 
above-traced circuit, the control relay R96G oper 
ates to complete, at RA96, the circuit for illu 
minating in multiple the lamp at each rate and 
directory operator's position. For example, the 
lamp Lif38 at the first rate and directory oper 
ator's position is illuminated at this time. The 
circuit for illuminating the lamp Il 636 extends 
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28 
fron ground at RAS34 by way of CF34, RA8, 
C 285, the cable C 283, C 235, RA34, C2E2, the 
cable C 28º, C23, and tine lamp L 3 t0 at 
tory. The lamp L. G35 at the first rate and direc 
tory operator's position G3 is illuminated, aid 
in a Siilitar in anner the laiip at each iate alid 
directory operators position is iluminated, there 
by to indicate to each rate and directory operator 
that, a call upon the first auxiliary trunk iiiac 
C. 2' () is a waiting an answer. Upcil operating, 
tile control relay R9&í also prepares, at RÁS 62, 
RA3 3 and RA964, respectively, point.S. iii the Ci'- 
cuits for operating the cointrol relayS R335, RE: 
31} d FR385, 
As soon as one of the rate and directory Opel 

ators is available, she operates an all::iiiary El'uni 
answer Switch at her positijci in Order to an;WCI 
the call. AsSunne that the operator at the fili’St. 
rate and directory operatoi's position 93 oper 
ates the auxiliary trunk answer Switch , at 
lher position from its normal to its left-hand 
position in order to answer the call. Whe the 
switch 34C is operated to its left-hand position, 
ground potential at the switch Sp'ing í 34,3 iS 
applied by way of the switch spring is 4 to the 
control conductor C 28, thereby to conplete 3. 
circuit for energizing the control relay R365. 
This circuit extends from ground at the Switch 
spring 643 by way of the switch spring fié4, 
C 279, the cable C 282, C i 279, ERA 95, FRC853, 
C 284, C286, Cf284, RA962 and the winding 
of R965 to battery. When energized over the 
above-traced circuit, the control relay RSS3 oper 
ates to complete at RA969 its holding circuit ex 
tending from ground at RA995 by way of C33, 
RA963 and tine Winding of FIFF b0 batbFly. The 
contro relay R.965 also interrupts at RA96? and 
RC96 a point in the chain ground circuit for 
operating the control relay R953, Callsing the 
latter relay to restore; and completes at RA366 
and RC368 a path for applying ground potential 
to the meter lead C 363, this path extending foil 
ground at RA997 by way of RC399, RA383, 
RC981, RA976, RC977, RA966 and RC363 to the 
meter lead Cl363. Further, the control relay R35 
completes at RA90 a circuit for energizing the 
control relay R958, this circuit extending from 
the grounded control conductor C$296 of the first 
auxiliary trunk line C 20 by way of C 366, 
RA90, Ci 283, Cl286, Cf283 and the winding of 
R952 to battery. Further, the control relay 
R.835 connects at RA3' í and RA872 ti18 Secondary 
windings 93 and 9 of the repeater 9 acroSS 
the line conductor's C29 and C 298 of the first 
auxiliary trunk jine C29, the line conductoi." 
C 29, being connected by way of RA9; , C 226, 
C 295, Cf294, the switch springs 1045 and 388, 
C358, the switch springs 325 and 324, C. 27", 
the cable C 282, Cf2l ', C 26), RC932, RAS3 , 
tine seconday windings 93 and 9: , the coin 
denser 92{i, the resistor 92 !, C í 25 í, Cí 2?í, the 
cable C 282, Ci 24, Cl372, the switch springs 
027 and G26, Ci38), the Switch springs 43 

and 405, C í 293, C i 295, C i 223, RA972, to the 
line conductor C 298. The control relay R965 
also connects at RA973 the control conductor 
Cf299 of the first auxiliary trunk line Cf2 to 
the control conductor C36, thereby to permit 
he operator at the first rate and directory 
operator's position $3 to apply ground 20tential 
at the switch f C69 to the control conductor Ci299 
by operating the switch í 868 to its right-hand 
position. When the switch it is operated to its 
right-hand position, a path for applying ground 
potential to the control conductor Ci 299 is coin 

2,200,593 
pleted, this path extendilig from ground at the 
Switcim Spring 06 f. Sy way of the Switch Spring8 

í 3 f, and í G8, C3 í, the Switci spingS i 52 and 
? 3, C i 2, C2, 3, C í 232 aindi i RA373 to the 
Cointrol CGiaductor C? 233. The a}}}}licatioìì Of 
ground potential to the control conductor C.299 
completes a circuit fo;' Operating a signal device 
at the toll board , thareby to indicatc to the 
operator at the toli operator’s position tihat an 
operator at Cine of the rate and directory oper 
aiors' positions wishes to communicate With her. 
as previously explained. 
Upon restoring, the control relay R963 inter 

t'Upts at RA9?i í the circuit for il!Uminating in 
inliltiple the lamp at each late and directory 
Qpeator's positio including the lamp Li ()36 at 
the first rate and directory operator's position 
fi3, and inter;"upts at RA962 a point in the 
Original operating circuit of the control relay 
R365. Upon operating, the control relay R950 
completds a; F.A.532 and RA35 i a holding circuit 
for itSeif eXtending fronn ground at the Switch 
spiring $43 by Way of the switch spring C44, 
C 228, the cable C 282, C123, RA95 , RA952 and 
the Winding of RSE to battery. The control re 
lay R953 also interrupts at RA93 and RC953 a. 
further point in the original operating circuit 
of the control relay R965, interrupts at RA 954 a 
further point in the circuit for illuminating the 
lamp L 38, and completes at RA955 a path for 3 
3, pplying grond potential to the control con 
ductor Ci 282 extending by way of the trunk 
line C2 is to the chief operator's position f O. 
The application of ground potential to the con 
ti'ol çOnductOrº C ! 26? 
illuminating the lamp L$34 at the chief oper 
a tor's positioin, this circuit extending from ground 
at BRA953 by Way of the control conductor C Í 262 
of the trunk line C264, Ci 262 and the lamp 
L634 to battery. The illumination of the lamp 
1634 at the chief operator's position indicates 

to the chief operator that the operator at the 
first rate and directory operator's position 03 
has answered a call initiated by one of the toll 
Operatol'S and routed by Way of the first auxil 
iairy trunk line C2 to the first rate and direc 
tory operator's position and that sho)'tly there 
after the operator at this position will perform 
a service for the toll operator. Further the con 
trol relay R959 applies ground potential at RA956 
to the control conductor C3), thereby to com 
plete a circuit foº energizing in multiple the con 
tro relays R í í26 and Rí 53. This circuit ex 
tends from ground at RA956 by way of C 350, 
RC9807, RA 926 and C4? ! 2 to Cf 30) { , one branch 
extending from Cl3) by way of the upper wind 
ing of R29 to battery, and the other branch 
extending from C 38 by way of R, f f4 and the 
upper winding of RA 58 to battery. When ener 
gized over the above-traced circuits, the control 
relays R, f 28 and R. 58 operate as previously 
eXplained. Also, the control relay completes at 
RA956 the previously traced path for applying 
ground potential to the control conductor C? 237 
of the trunk line C2, thereby to mark the first 
rate and directory operator's position as busy 
in the toll switch train 38. Finally, the control 
relay R95) completes at RA95 a circuit, for illu 
minating the lamp L. 93 at the first rate and 
directory operator's position 3, this circuit ex 
tending from ground at RA95: by way of Cl28i, 
the cable C 282, CF 28 and the lamp L. 937 to 
battery. The illumination of the lamp L. 937 re 
minds the operator at the first late and directory 
operator's position 03 that the auxiliary trunk 
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line answer switch fo40 occupies 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 f8 and the first auxiliary 
trunk line C276 to the tranSformer 93. The 
telephone instrument at the first rate and direc 
tory operator's position is associated with the 
transformer 90 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 position and the first 
rate and directory operator's position 3 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 f3, 
the toll switch train being retained in operated 
position at this time due to the application of 
ground potential at the auxiliary trunk line an 
swer switch 04 at the first rate and directory 
operator's position 3 to the control conductor 
C296 of the trunk line C2). When the switch 
640 is returned to its normal position, the switch 

springs 943 and 44 are moved into disengage 
ment, thereby to remove the application of 
ground potential to the control conductor C29. 
When ground potential is removed from the con 
trol conductor C 279, the holding circuit of the 
control relay R950 and the path for applying 
ground potential to the control conductor C295 
of the trunk line C27 are interrupted, thereby 
to cause the control relay R959 to restore and the 
toll SWitch train 8 to be released. Upon re 
storing, the control relay R95, interrupts at 
RA95 and RA952 a further point in its holding 
circuit, prepares at RA95 and RC953 a point in 
the operating circuit of the control relay R955. 
prepares at RA954 a point in the circuit for 
illuminating the lamp L, 36, interrupts at RA955 
a point in the circuit for illuminating the lamp 
I,634 at the chief Operator's position, interrunts 
at RA956 a point in the operating circuit of the 
control relay Rd 20, and interrupts at RA957 a. 
point in the circuit for illuminating the lamp 
L. 93. When the lamp L. 93 at the first rate 
and directory operator's position is extinguished, 
the rate and directory operator at this position 
is reminded that the Switch. A has been re 
turned to its normal position. Also, when the 
lamp IL634 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 operator'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 3 is released for 
further use. 
From the foregoing description it will be ap 

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 98 and the first auxil 
iary trunk line C 270 to the rate and directory 
operators' positions, the control relay R95 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 

29 
Switch folio at the first rate and directory oper 
ator's position. The control relay R975 would 
have been energized over a circuit extending from 
ground at the auxiliary trunk line answer Switch 
by way of the control conductor C36, RA963 
and the winding of R975 to battery. The circuit, 
controlling functions of the control relay R975 
are similar to those of the control relay R965 
described above. Also, attention 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 rate and directory 
operators' positions by way of the first auxiliary 
trunk line C 270, the control relay R985 in 
dividual 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 R95. 
The chief operator's position of has access to 

the first rate and directory operator's position 
23 and a monitoring connection therebetween 
may be established by inserting the monitoring 
plug 300 into the jack 65 connected to the trunk 
line C.264 extending to the first rate and direc 
tory operator's position f O3, as previously noted. 
When the monitoring plug 300 is inserted into 
the jack 65, a loop circuit is completed between 
the primary windings 372, 373 and 374 of the 
transformer 370 and the secondary windings 93 
and 94 of the transformer 90, this circuit ex 
tending from the upper terminal of the primary 
Winding 32 by Way of the primary windings 372, 
373 and 374, the condenser 375, C30, the 
Switch Springs 386 and 387, Cl320, the switch 
springs 399 and 399, Cl3f2, the plug ring 302, 
the jack ring 67, the line conductor C26 of 
the trunk line Cf264, Ci 26, the resistor 92, the 
condenser 920, the Secondary windings 94 and 
9 3 of the transformer 90, RA93, RC932, the 
line conductor C.260 of the trunk line C 264, 
C 268, the jack tip. 66, the plug tip 30, C3, 
the switch springs 392 and 393, C37, the switch 
springs 384 and 385 and C 309 to the upper ter 
minal of the primary winding 372. At this time 
the receiver 33 of the primary telephone instru 
ment at the chief operator's position of is con 
nected across the Secondary Winding 3 of the 
transformer 30, thereby to complete a monitor. 
ing connection between the receiver 33 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 í07 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 i 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 0 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. 
For 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 03 first operates the dial switch 020 to 
its left-hand position. When the dial Switch 
{ 020 is operated to its left-hand position, the 
line conductors C 302 and C303 of the trunk 
line Cl29, extending to the local switch train 
407, are connected to the transformer 9 O, the 
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the switch springs (23 and 624, C27, the 
cable C 282, C2 , C. 26), FRC932, RA93f, the 
secondairy windings 9.f3 and 9:4 of the transform 
er 9 !}, C!2'; $, the cable C! 282, C í 273, the con 
tact Springs 9 and 9 of the dialing appara 
tus (35, C 372, the Switch Springs i927 and 

28, and C368 to the line conductor C303. 
Thus, a bridge circuit is completed across the 
line conductors C302 and C303 of the trunk 
line C23 extending to the local SWitch train 

i which causes the local Switch train to be 
Seized. When the dial Switch 02 is operated to 
its left-hand position, ground potential at the 
switch spring $622 is applied to the control con 
ductor C S , thereby to complete a circuit for 
energizing in multiple the control relays R 20 
and R, f 53. This circuit extends from ground at 
the Switch spring 922 by way of the switch Spring 
G2 Ci 222, the cable C 282 and C 272 to Cl30 f, 

One branch extending from C30? by Way of the 
winding of R, 23 to battery, and the other branch 
extending from C3 by way of RA 4 and the 
upper winding cf Rs 50 to battery. When ener 
gized over the above-traced circuit the control 
relays R; 28 and R 5) operate, as previously 
explained. Also, ground potential at the Switch 
spring 22 is applied by way of the switch spring 
? (2 : C 22, the cable C 282, Cl272, RA90S, 
RC3G, C: 259, C 278, the cable C 282 and C 278 
to the control conductor C 28 of the trunk line 
C 3: , this trunk line being individual to the 
first rate and directory operator's position and 
extending to the toll switch train (8. This ap 
plication of ground potential to the control con 
ductor C2ST of the trunk line Cl27 marks the 
first rate and directory operator's position 3 as 
busy in the toll Switch train 08. 
After the local SWitch train has been Seized, 

the operator at the irst rate and directory op 
ei'ator's position operates the dialing apparatuS 
95 thereat, thereby to transmit a first series of 

impulses to the local switch train. The dialing 
apparatus is 5 is operated to its off-normal posi 
tion and released in order to cause the impulse 
contacts 9 and 09' to be moved intermit 
tently into disengagement, thereby to cause a 
Series of impulses to be transmitted to the local 
switch train by way of the trunk line C:29. 
When the dialing apparatus 5 is operated to 
its off-normal position, the contact springs 026, 

and is 8 are moved into engagement With 
each other and remain in this position through 
out the inpulsing period. The engagement be 
tWeen the contact springs & S and 0 i com 
pletes a path for short-circuiting the receiver 

( ; 3 of the telephone inst:ument at the first rate 
and directory operator's position, thereby to pre 
went click produced by the dialing apparatus 

3 from being transmitted thereto. This cir 
cuit extends from one terminal of the receiver 
24 by way of the plug ring 338, the jack ring 
i (32, CE 37, the contact springs 6 and foll, 
C! 369, the jack ring í {}is and the plug ring í f í í 
to the other terminal of the receiver 4. The 
engagement between the contact springs 3 i and 

8 completes a bridge connection across the 
line conductors C32 and C33 of the trunk 
}ine C í 29 í including the impulse springs 1919 
and S', thereby short-circuiting the secondary 
Windings 3:3 and 94 of the transformer 90 in 
Order to exclude these Windings from the impuls 
ing circuit. This bridge connection across the 
line conductors C32 and C393 extends from 
the line conductor C32 by Way of the SWitch 
Springs 23 and 24, C3. , the contact springs 
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A 98 and 7, the impulse Springs to 9 and f) 9', 
C32, the switch springs 27 and 1028 and 
C368 to the line conductor C33. At the end 
of the first series of impulses, the contact Springs 
! 9 !! 6, A 0 Ti and CC 48 are moved into disengage 
ment, thereby to interrupt the path for short 
circuiting the receiver of 4 and the path for 
short-circuiting the secondary windings 93 and 
9 4 of the transformer 90. The dialing appara 
tus 35 is operated a number of times, as de 
scribed above, in order to cauSe a series of digits 
to be dialed into the local Switch train 07, 
thereby to cause the local switch train to Seize 
the subscriber line 7 3 extending to the substa 
tion C ilin the uSuai mallinner. After the Sub 
scriber line 3 is seized by the local switch train 

7, 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 
C in the event that it is idle. After the subscriber 
at the substation C anSWel's the call, a loop is 
completed therefi'cm by way of the Subscriber 
line T3, the local Switch train and the trunk 
line Cl29 to the transformer 30, 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 C3 desire to hold the 
established connection to the substation C, and 
free 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 C392 and C303 
of the trunk line C 29. This bridge connection 
extends from the line conductor C32 by Way of 
the switch springs 32, 333, 334 and 0.35 to 
the line conductor C393. After the hold switch 
63) is operated to its left-hand position, the dial 

switch (2 may be returned to its normal posi 
tion, thereby to disconnect the transformer 9 fo 
from the trunk line Cf29? and to remove at the 
switch springs 922 and 02 ground potential 
from the control conductOS C3 and C 28. 
The removal of ground potential from the con 
trol conductor C 30 causes the control relay 
R. 2 to restore, as previously explained, thereby 
to cause the distributor apparatus f.) to oper 
ate as previously explained. In the course of 
operation of the distributor apparatus f 70 the 
trunk line Cf2 individual to the first rate and 
directory operator's position and extending to the 
toll Switch train 38 will be assigned to be seized 
by the toll switch train. Also, when the hold 
switch 33) is operated to its left-hand position, 
ground potential is applied to the Switch spring 
03, thereby to complete a circuit for illuminat 

ing the lamp L 037, this circuit extending from 
the grounded SWitch Spring 23 f' by way of the 
Switch Spring 93 and the lamp LO37 to bat 
tery. The illumination of the lamp Lf 37 re 
minds the operator at the first rate and direc 
tory operator's position 3 that the hold switch 
030 occupies its left-hand position. 
Should the operator at the first rate and direc 

tory Operator's position Wish to reconnect the 
transformer 92 to the trunk line C 294, the dial 
switch G2 is operated to its left-hand position 
and then the hold switch 238 is operated to its 
normal position. At this tinne the repeater 9 O 
is connected to the trunk line C29 and the 
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directory operator's position, and extending to 
the toll switch train 08 is rendered busy as pre 
viously explained. Further the first rate and 
directory operator's position is marked as busy in 
the distributor apparatus in the manner 
previously described. 
The release of the established connection be 

tween the first rate and directory operator's posi 
tion 03 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. 926 to its normal position, thereby to dis 
connect the transformer 90 from the trunk line 
C29. When the transformer 90 is discon 
nected from the trunk line C29, the loop circuit 
between the transformer 9 and the local Switch 
train 07 is interrupted, thereby to cause the 
local Switch train to be released. When the local 
SWitch train foil is released, the connection to the 
Subscriber line 3 extending to the Substation C 
is released. At this time the apparatus involved 
in the established connection between the first 
rate and directory operator's position and the 
Substation C is completely released for further 
Se. 
The rate and directory operators' positions are 

accessible to the toll service observing operator's 
position | 04. For example, the first rate and di 
rectory operator's position 3 is accessible to the 
toll Service observing operator's position 54 by 
way of the trunk line C?2fO and each of the rate 
and directory operator's positions is accessible by 
way of the trunk line C38 to the toll service 
observing operator's position S4. As previously 
noted, when the trunk line C227 individual to 
the first rate and directory operator's position is 
seized by the toll Switch train 08, the control 
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relay R. 20 is operated. Upon operating, the 
control relay R, 20 applies at RA 22 ground po 
tential to the control conductor C32 which is 
extended by way of the control conductor C2 
of the trunk line Cf2O to the lamp L589 at the 
toll service observing operator's position 04, 
thereby to cause this lamp to be illuminated. 
Also, when the first auxiliary trunk line C2) is 
seized by the toll switch train 8, the control 
relay R995 operates to apply at RA996 ground 
potential to the control conductor C303 of the 
trunk line CS06 which is extended by Way of the 
trunkline C306 to the lamp L528 at the toll serv 
ice observing operator's position 4, 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 iO4 that the trunk line C2 f individual 
to the first rate and directory operator's position 
has been seized by the toll switch train 8, 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 (4 that the first auxiliary 
trunk line Cf20 has been seized by the toll switch 
train (8, and that shortly thereafter an oper 
ator at one of the late and directory operators' 
positions will render a service to one of the toll 
Operators. 
When the lamp L589 is illuminated, should the 

operator at the toll service observing operator's 
position 4 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 

31 
of the plugs 80? 805 or 8.0 in a 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 
Cf27. It is noted that the jack tip 59 f is con 
nected by way of the conductor C22 of the 
trunk line Cf2 to the line conductor Cf289 of 
the trunk line C27 and the jack ring 592 is con 
nected by Way of the conductor C23 of the 
trunk line C20 to the line conductor C290 of 
the trunk line C27. 
When the lamp L528 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 
auxiliary trunk line Cf270, 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 
auxiliary trunk line C20. It is noted that the 
jack tip. 526 is connected by way of the conduc 
tor C3 of the trunk line C306 to the line 
conductor CA297 of the first auxiliary trunk line 
C:29, and the jack ring 527 is connected by way 
of the conductor Cl365 of the trunk line C306 
to the line conductor Cf298 of the first auxiliary 
t'unk line C 270. 

Operation of the apparatus at the toll Service 
Observing Operator's position 

The Service observing operator's position. O4 is 
provided With a receiver set 857 associated with 
an amplifying arrangement at this position, in 
Uluding two vacuum tube amplifiers 853 and 86 G. 
The Vacuum tube amplifiers 850 and 860 are asso 
ciated with three monitoring plugs 86, 805 and 
8 () 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 í 64 to monitor the established 
toll connection. The amplifying arrangement 
including the vacuum tube amplifiers 859 and 
860 is utilized in order to prevent an appreciable 
amount of voice current from being shunted from 
the established toil 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 859 
Which are adapted to be respectively associated 
With the ears of the operator. The receivers 858 
and 859 are connected respectively to two plugs 
894 and 89. The plug 894 is associated with 
tWo multiple connected jacks 870 and 882 While 
the plug 89 is a SSociated with two multiple con 
nected jacks 876 and 688. When the plugs 894 
and 897 are inserted into the jacks 882 and 888, 
respectively, the receiver 858 is connected to the 
amplifier 830 and the receiver 859 is connected 
to the amplifier 860. More particularly, one 
terminal of the receiver 858 is connected by way 
of the plug ring 895 and the jack ring 88 to the 
conductor C853, and the other terminal of the 
receiver 858 is connected by way of the piug tip 
896, the jack tip 885, the jack contact 874 and 
the jack tip 873 to the conductor C854, the con 
ductors C853 and C85i being connected to the 
Output terminals of the amplifier 850. One ter 
minal of the receiver 859 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 tipº 879 to the conductor C864, the con 
ductors C863 and C864 being connected to the 
output terminals of the amplifier 86. Also, when 
the plug 894 is inserted into the jack 882 the 
power input circuit of the amplifier 85 is conn 
pleted due to the movement of the jack springs 
383 and 384 into engagement. This circuit ex 
tends from the grounded jack spring 833 by way 
of the jack Spring 884, C858, the positive power 
input terminal of the amplifier 850 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 89 is inserted into 
the jack 888 the power input circuit of the ann 
plifier 85) is completed due to the movement of 
the jack springs 889 and 398 into engagement. 
This circuit extends from the grounded jack 
spring 889 by way of the jack spring 390, C866, 
the positive power input terminal of the ampli 
fier 860 through the apparatus in the amplifier, 
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 350 

is adapted to be connected by Way of the SWitch 
820 to the monitoring plug 88. The control 
input circuit of the amplifier 850 is short-cir 
cuited when the Switch 820 Occupies its normal 
position, the conductor C85 being connected by 
way of the switch springs 822, 823, 824 and 825 
to the conductor C852. When the Switch 32 is 
operated to its right-hand position the switch 
Splings 822 and 825 are respectively moved into 
disengagement with the switch springs 823 and 
824 and into engagement with the Switch Springs 
82 and 826. At this time the conductor C35 
is connected by Way of the Switch springs 822 
and 82 to the plug tip 802, and the conductor 
C852 is connected by way of the Switch Springs 
825 and 326 to the plug ring 83. The control 
input circuit of the amplifier 85) is adapted to 
be selectively connected by Way of the Switch 
839 to the monitoring plugs 305 and 8). The 
control input circuit of the amplifier86) is short 
circuited when the Switch 830 occupies its nor 
mal position, the conductor C86 being connected 
by way of the switch springs 839, 840, 832, 833, 
833, 834, 84 and 842 to the conductor C862. 
When the Switch 838 is operated to its light 
hand position, the control input circuit of the 
amplifier 860 is connected to the monitoring plug 
805, the conductor C86 f being connected by way 
of the Switch springs 839 and $38 to the plug tip 
836 and the conductor C352 being connected by 
way of the switch springs 862 and 343 to the 
plug ring 867. On the other hand, when the 
Switch 830 is operated to its left-hand positicin the 
control input circuit of the amplifier SS3 is coil 
nected to the monitoring plug 8.0, the conductor 
C86 being connected by way of the switch 
Springs 838, 840, 832 and 83 to the plug tip 8: , 
and the conductor C862 being connected by way 
of the switch springs 842, 3, , 834 and 835 to the 
plug ring 82. 
The service observing operator's position 04 

has access to each toll line incoming to the toll 
board 00 and to each toll operator's position at 
the toll board. When the Operator at the toll 
service observing operator's position 04 desires 
to observe inward and through toll service at 
the toll board í00 the switch 2 í d is operated to 
its right-hand position, thereby to apply ground 
potential to the control conductors C2 f2 and 
C 2.93. The application of ground potential to 
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the control conductor C 202 completes an ob 
vious circuit for energizing the control relay 
R52, and the application of ground potential 
to the control conductor Cf293 prepares a cir 
cuit traced hereinafter for energizing the con 
trol relay R53). When energized, the control 
relay F52{' operates to connect at RA52 í battery 
potential by way of the resistor 5 , RA52 and 
RA53 to the control conductor C.200, thereby 
to prepare a circuit traced hereinafter for en 
C1'gizing the control relay R555. The control 
relay R325) also applies at RA522 ground poten 
tial by way of the switch springs 28, 209 and 
207, 296, Cl23 and RA522 to the control con 
ductor C32, thereby to prepare holding cir 
cuits traced (ereinafter for the control relays 
R558 and R335. Further the control relay R520 
applies, at RA523, ground potential by Way of 
the switch springs 2 2 and 23, C 203, RA534, 
RC533, the lower winding of R536 and FA523 to 
the control conductor C 37 f, thereby to prepare 
a circuit traced hereinafter for Operating the 
control relay R53 C. Finally, the control relay 
R52) applies at RA522 battery potential by way 
Cf the resistor 537, RA536 and RA524to the con 
trol conductor C 372, thereby to prepare a cir 
cuit traced hereinafter for operating the control 
relay R553. 
Each toll Operator's position at the toll board 

t?0 is provided With a link-listening key Which 
is op&rative to cause the position distributor 704 
to Select the toll operator's position as the posi 
tion to which the next incoming toll call is to 
be 3.SSigned. As previously noted, the position 
distributor 84 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 94 operates to select a particul 
lar toll operator's position, ground potential in 
the position distributor S4 is applied to the con 
trol conductor individuali to the toli operator’s 
position extending to the toll service observing 
Operator's positicn (). For example, when the 
position distributor 784 operates to select the 
first toll operator's position 32, ground poten 
tial in the position distributor 134 is applied to 
the control conductor C 232 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 C232 completes a circuit for ener 
gizing the control relay R550, this circuit ex 
tending from the grounded control conductor 
CS232 by Way of the upper winding of R550, 
C3:2, RA524, RA536 and the resistor 537 to 
battery. When energized over the above-traced 
circuit the control relay R550 operates to com 
plete at FA552 a circuit for illuminating the 
position amp L558 and foi' holding itself in its 
operated position, this circuit extending from 
ground at the switch spring 298 by way of the 
switch spring 293, Cf2O, RA522, C370, the lower 
winding of R35, RA552 and L553 to battery. 
The illumination of the position lamp L558 in 
dicates to the operator at the toll service observ 
ing operator's position that the first toll oper 
ator's position 32 has been selected by the posi 
tion distributor 704 to receive the next incoming 
toll call. The control relay R550 also completes 
at RA55 a path for short-circuiting the lower 
winding of the control relay R53), this circuit 
extending from the grounded control conductor 
C232 by way of RA55, C3, RA523, the lower 

This 

5 

30 

35 

60 

75 



O 

5 

2,200,598 
winding of R536, RC533, RA534, CI 203 and the 
switch springs 23 and 22 to ground. 
The operator at the toll service observing 

operator's position inserts the monitoring plug 
805 into the jack 55 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 2 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 86 is connected across the 
line conductors of the trunk line at the first 
toll operator's position 22. More specifically, 
one control input terminal of the amplifier 36 
is connected by way of C86, the switch springs 
839 and 838, the plug tip 86, the jack tip. 576, 
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and the conductor C 28 Of the cable C22 to 
one of the line conductors of the trunk line ii 
coming to the first toll operator's position. The 
other control input terminal of the amplifier 
86) is connected by way of C862, the switch 
springs 842 and 843, the plug ring 82, the jack 
ring 577, and the conductor C2 f 3 of the cable 
Cl22? 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 C22. 
of the cable C{22í, the jack sleeve 578, the plug 
sleeve 88 and the switch springs 865 and 844 
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to the control conductor C1238, thereby to pre 
pare a circuit traced hereinafter for energizing 
in series the control relays R24 and R253. Fur 
thernore, operation of the switch 33 to its 
right-hand position completes a circuit for en 
ergizing the control relay R23, this circuit ex 
tending from the grounded switch spring 83 
by way of the switch spiring 836, C268, RA244 
and the winding of R230 to battery. When en 
ergized over the above-traced circuit the control 
relay R23 operates to prepare a circuit traced 
helreinafter for applying battery potential to the 
control conductor C20. 
When the next toll call is extended to the 

toll board f it will be assigned by the position 
distributor 74 to the first toll operator's posi 
tion is 2 to be answered. ASSuining that the toll 
cal is extended to the toll board by way 
of a toll line associated with the trunk line C2 
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 circuit of the toll 
line to the control conductor C326 of the trunk 
line C 27. This applicatiOn Of ground poten 
tial to the control conductor C26 completes a 
circuit for energizing the control relay R555, this 
circuit extending from the grounded control 
conductor CA3 by Way Of the upper winding of 
R555, Cf2O, RA53 , RA52 and the resistor 5. 
to battery. When energized over the above 
traced circuit, the control relay R555 operates to 
complete at RA556 a circuit for illuminating the 
toll line lamp L55, and for holding R555 in its 
operated position. This circuit extends from 
ground at the Switch springs 23 and 208 by way 
of the switch springs 266 and 209, C2 , R.A522, 
C37), the lower winding of R555, RA556 and 
L55; to battery. The illumination of the toll 
line lamp L557 indicates to the operator at the 
toll service observing operator's position 4 that 
the toll call assigned to the first toll operato's 
position 732 is routed thereto by way of the 
toli line with which the trunk line C2 is indi 
vidually associated. Due to the fact that the 

33 

trunk line Cf22 is connected across the trunk 
line at the first toll operator's position 2, the 
Operator at the toll service observing Operator's 
position may monitor the connection. This 
monitoring connection includes the trunk line 
C 22, the jack 575, the plug 235, the switch 33, 
the amplifier 869, the jack 888, the plug 897 and 
the receiver 859. When the operator at the first toll operator's 
position 792 answers the toll call, the link-listen 
ing key is returned to its busy position and the 
position distributor 4 operates automatically to 
select another toll operator's position to receive 
the next incoming toll call. The position dis 
tributor 93 also operates to remove ground po 
tential from the control conductor C232, thereby 
to interrupt a point in the path for short-circuit 
ing the lower winding of the control relay R530. 
At this time a circuit for energizing the control 
relay R53) is completed, this circuit extending 
from the grounded switch spring 2 2 by way of 
the switch spring 23, C 203, RA534, RC533, the 
lower winding of R538, RA523, CA 37 , the upper 
winding of R550, C 372, RA524, RA536 and the 
resistor 537 to battery. When energized over the 
above-traced circuit, the control relay R538 op 
erates to complete at RA532 and RA534 a hold 
ing circuit for itself extending from the grounded 
control conductor C 203 by way of RA534, RA532 
and the upper winding of R53 to battery. The 
control relay R53E also interrupts at RA534 and 
RC533 a point in its original operating circuit, 
interrupts at RA53 a point in the path for ap 
plying battery potential to the control conductor 
Cl2O), and interrupts at RA536 a point in the 
path for applying battery potential to the control 
conductor C32. The removal of battery po 
tential from the control, conductor CA29) pre 
vents any of the other control relays correspond 
ing to the control relay R555 and associated with 
the other trunk lines corresponding to the trunk 
line Cl2 it 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 f 84 is 
monitoring the toll service being rendered by the 
operator at the first tol operator’s position 702. 
Also, the removal of battery potential from the 
control conductor C 3:2 prevents any of the other 
relays corresponding to the relay R55) and asso 
ciated with the other trunk lines corresponding 
to the trunkline C232 from being operated when 
the position distributor . A selects the next toll 
operator's position to assign the next incoming 
to call thereto, while the operator at the toll 
Service observing operator's position 3 is mon 
itoring the toll service being rendered by the toll 
operator at the first toll Operator's position 2. 
The control relays R550 and R555 remain in 

their operated positions and the lamps L557 and 
L558 remain illuminated until the switch 205 is 
operated to its right-hand position, thereby to 
remove ground potential from the control con 
ductor C2 f. The removal of ground potential 
from the control conductor Cí20 causes the con 
trol relays R550 and R555 to restore. Upon re 
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storing, the control relay R556 interrupts at 
RA55 a further point in the original circuit for 
operating the control relay R53), and interrupts 
at RA552 a further point in the circuit for ill 
luminating the lamp L558. Upon restoring, the 
control relay R555 interruptS at RA556 a further 
point in the circuit for illuminating the lamp 
L557. At this time the control relays R550 and 
R555, and the other control relays corresponding 
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34 
thereto, occupy their restored positions and re 
main in these positions until the switch 2f is op 
erated to its normal position to cause the control 
relayS R52) and R538 to restore in a manner more 
fully described Subsequently. 
The operator at the first toll operator's position 

702 extends the toll cai to an outgoing toll line 
by dialing a proper Series of digits into the toll 
Switch train fo8, thereby to cause the toll Switch 
train to seize an outgoing trunk line extending 
to the desired distant exchange. When the toll 
Switch train 08 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 circuit for oper 
ating the relay corresponding to the relay R555 
associated with the trunk line. For example, 
assume that the trunk line Cf2 is individually 
associated with the Outgoing trunk line seized by 
the toll switch train G8 at this time, instead of 
being individually associated With the inconing 
toll line to the first toll operator's position 62, 
as previously assumed. In this event, when the 
toll switch train f 8 seizes the outgoing trunk 
line, ground potential is applied therein to the 
control conductor C26 of the trunk line Cf2 i, 
thereby to prepare a circuit traced hereinafter 
for Operating the control relay R555. The oper 
ator at the first toli operator’s position 2 then 
operates the ringing key at this position, thereby 
to cause ground potential to be applied to the 
control conductor Cl22) of the trunk line C22 
associated With the first toll operator's position. 
The application of ground potential to the con 
trol conductor Ci 220 completes a circuit for en 
ergizing in Series the control relays R24) and 
R250, thereby to cause these relays to operate. 
This circuit, extends from the grounded control 
conductor Cf22 by way of the jack sleeve 58, 
the plug sleeve 808, the contact springs 845 and 
844, Ci 208, the upper winding of R240 and the 
winding of R250 to battery. Upon operating, the 
contro relay R250 interrupts at RA25 and RC252 
a point in a circuit traced hereinafter for illumi 
nating the disconnect supervisory lamp L26, 
prepares at RA25 and RC253 a point in a circuit 
traced hereinafter for illuminating the ringing 
Supervisory lamp L22, prepares at RA254 a point 
in a circuit traced hereinafter for applying bat 
tery potential to the control conductor Ci 260, 
prepares at RA355 a point in a circuit traced 
hereinafter for energizing the control relay R50, 
and interrupts at RA256 a point in the holding 
circuit of the control relay R?40. Upon operat 
ing, the control relay R240 completes at RA24 
a point in a path for applying battery potential 
to the control conductor C20, this path extend 
ing fron battery at the resistor 232 by way of 
RA23, RA24 and RA25 to the control con 
ductor Ci 228. This application of battery pp 
tential to the control conductor C 288 completes 
a circuit for operating the control relay R555, 
this circuit extending from battery potential on 
the control conductor C2) by way of the upper 
winding of R555 to ground potential on the con 
trol conductor C2 6 of the trunk line C2 
individually associated with the seized outgoing 
trunk line as just assuined. When energized over 
the above-traced circuit, the relay R555 operates 
to prepare at RA556 a point in the circuit for ill 
luminating the toll line lamp. 557 and for hold 
ing the control relay R555 in its operated posi 
tion. The control relay R24 also completes at 
RA242 a point in a circuit for illuminating the 
ringing Supervisory lamp 1202, this circuit ex 
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tending from ground at RA242 by way of RA25, 
RC253 and L2 (2 to battery. The illumination of 
the lamp L22 advises the operator at the toll 
Service observing operator's position that ringing 
current is being projected over the outgoing toll 
line. The control relay R240 also completes at 
RA262 a circuit for energizing the control relay 
R5, this circuit extending from ground at 
RA242 by Way of RA255, C204 and the winding 
of R593 to battery. When energized over the 
above-traced circuit, the controi relay R5:00 op 
erates to move the Weighted armature RA50f into 
engagement with the contact RC503, the latter 
contact being moved into engagement with the 
contact RC52, thereby to complete a circuit for 
energizing the control relay R505 and to prepare 
a point in a circuit for holding the control relay 
R55 in its operated position, The circuit for en 
ergizing the control relay R505 extends from the 
gi'Ounded arnature RAF by way of RC593, 
RC532 and the winding of R505 to battery. When 
energized over the above-traced circuit, the con 
trol relay R55 operates to complete at RA508 
a point in its holding circuit, this holding circuit 
extending fron: ground at RA50 by way of : 
RC63, RA528 and the winding of R505 to bat 
tery. Further, the control relay R505 applies at 
RA56 multiple battery potential to the control 
Conductor Cf29, thereby to complete a multiple 
circuit for energizing the control relay R555. : 
This circuit extends from battery by Way of the 
resistor 5 ! !, RA588, C í 288 and the upper winding 
of R555 to the grounded control conductor C 2 6 
of the trunk line Cf2 . Finally the control relay 
RS65 completes at RA58 the circuit for holding ;;. 
the Conti'oi relay R555 operated and for illumi 
nating the toll line lamp L557, this circuit ex 
tending from ground at RA537 by way of C: 378, 
the lower winding of R555, RA556 and L557 to 
battery. The illumination of the toll line lamp 
T35; indicates to the operator at the toll service 
observing Operator's position f 04 that the outgo 
ing toli line, with which the trunk line C 2 ( 7 is 
individually associated, is the toll line over which 
the outgoing toll call is being extended. Further, 
the control relay R24 prepares at RA243 a point 
in its own holding circuit and interrupts at RA244 
a point in the operating circuit of the control re 
lay R239. The contro relay R230, being of the 
slow-to-release type, restores shortly thereafter ; 
to interrupt at RA23 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 
R55. 
When the toll operator in the distant exchange 

answers the toll call extending thereto, the op 
erator at the first tol operator’s position 702 
operates the ringing key at her position to arrest 
the application of Tinging current to the outgo 
ing toil line extending to the distant exchange. 
When this ringing key is thus operated ground 
potential is l'enoved fron the control conductor 
Ci 228 of the trunk line Cf22 extending to the 
first toil Cperator's position 702, thereby to in 
terrupt the Circuit for energizing in series the 
control relays R240 and R250, causing the control 
relay R380 to restore immediately. Upon restor 
ing, the control relay R248 interrupts at RA24 
a further point in the original path for applying 
battery potential to the control conductor Cf2O0, 
22d interrupts at RA283 a point in the circuits 
for illuminating the ringing supervisory lamp 
L22 and for operating the control relay R500. 
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RA243 a point in its own holding circuit and 
completes at RA24 a point in the operating cir 
cuit of the control relay R230. When the ringing 
Supervisory lamp L22 is extinguished, the op 
erator at the toll service observing operator's po 
sition 04 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 RA23f a point in the original path for 
applying battery potential to the control Con 
ductor Cf280. Shortly after the circuit for ener 
gizing the contro relay R250 is interrupted, the 
latter control relay, being of the slow-to-release 
type, restores. Upon restoring, the control relay 
R250 prepares at RA25t and RC252 a point in 
the circuit for illuminating the disconnect Su 
pervisory lamp L2 f, interrupts at RA25 and 
RC253 a further point in the circuit for illuminat 
ing the ringing Supervisory lamp L202, interrupts 
at RA254 a further point in the path for apply 
ing battery potential to the control conductor 
C20, interrupts at RA255 a further point in the 
operating circuit of the contro relay R500 and 
prepares at RA256 a point in the holding circuit 
of the contro relay R240. 
When the operating circuit of the control relay 

R5) is interrupted, this control relay restores, 
thereby to release its weighted armature RA50 
and to interrupt at RC502 and RC53 a point in 
the original operating circuit of the control relay 
R505. The weighted armature RA50 vibrates 
between the contacts RC593 and RC504 and into 
alternate engagement therewith, thereby to in 
termittently complete the holding circuit of the 
control relay R595. After a predetermined time 
interval, the weighted armature RA50, assumes 
an intermediate position between the contacts 
RC5 G3 and RC54, thereby to completely inter 
rupt the holding circuit of the control relay R505. 
Shortly thereafter, the control relay R595, being 
of the slow-to-release type, restores to interrupt 
at RA506 a point in the path for applying bat 
tery potential to the control conductor C.200, 
thereby to interrupt the operating circuit of the 
control relay R555. The control relay R505 also 
interrupts at RA597 a point in the circuit for 
illuminating the toll line lamp L557 and for hold 
ing the control relay R555 in its operated posi 
tion, causing the latter control relay to restore, 
and interrupts at RA508 a further point in its 
own holding circuit. Upon restoring, the control 
relay R555 interrupts at RA556 a further point 
in the circuit for illuminating the toll line lamp 
L55'. The weighted armature RA50 of the 
control relay R590 and the slow-to-release relay 
R55 have suitable characteristics such that the 
toll line 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 L55 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 
80 l into the jack 5 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 869, 
the switch 330, the plug 805 and the jack 575 
to the trunk line C22 extending to the first toll 
operator's position 792. More particularly, one 
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control input terminal of the amplifier 850 is 
connected by way of C85, the switch springs 822 
and 82 f, the plug tip 802, the jack tip 57 and 
the line conductor C24 of the trunk line Cf27 
to one line conductor of the outgoing trunk line 
and the other control input terminal of the am 
plifier 85) is connected by way of C852, the switch 
Springs 825 and 826, the plug ring 803, the jack 
ring 52 and the line conductor C.25 of the 
trunk line C2? to the other line conductor of 
the outgoing trunk line. Also, a circuit is com 
pleted for illuminating the lamp L8 f4, this circuit 
extending from the grounded control conductor 
C 26 of the trunk line CA27 by way of the jack 
sleeve 573, the plug sleeve 804 and L84 to bat 
tery. The illumination of the lamp L8 4 indi 
Cates to the operator at this position that the 
OUitg Qing toli line With which the trunk line 
Cf2 T is individually associated is a busy toll 
line. At this time, if the outgoing toll line, with 
which the trunk line C27 is individually asso 
ciated, is the outgoing toll line to which the first 
toll operator's position 72 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 
Cf2 f is individually associated, is not the out 
going toll line to which the first toll operator's 
position T 2 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 outgoing toll line, to which the 
first toll operator's position 702 is connected, is 
Verified. After verifying the outgoing toll line to 
which the first toll operator's position 702 is 
connected, the operator at the toll service ob 
Serving Operator's position 4 withdraws the 
plug 84 from the jack 570 and inserts the plug 
8 into the jack 50. 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 830, the plug 8 C, the jack 570 
and the trunk line C2' to the outgoing toll line 
extending to the distant exchange. 
When the operator at the toll service observing 

operator's position 94 observes that the connec 
tion between the first toll operator's position 792 
and the distant eXchange is to be released, she 
operates the switch. 83 from its left-hand position 
to its right-hand position, thereby to connect the 
receiver 859 by way of the amplifier 360, the 
switch 330, the plug 8.5, the jack 575 and the 
trunk line C22 to the trunk line at the first toll 
operator's position. 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 control conductor Cf220 of the 
trunk line C22 extending to the toll service 
observing operator's position f$4, thereby to con 
plete a circuit for energizing the control relay 
R246. This circuit extends from the grounded 
control conductor C220 by Way of the jack sleeve 
578, the plug sleeve 868, the switch springs 845 
and 844, C28, the upper winding of R24) and 
the winding of R250 to battery. When energized 
over the above-traced circuit, the control relay 
R24 operates. However, the control relay R250 
does not operate due to the high series resistance 
of this circuit. Upon operating, the control relay 
R24 ) completes at RA242 a circuit for illuminat 
ing the disconnect supervisory lamp L20 f, this 
circuit extending from ground at RA242 by way of 
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Cf206 and Cf2O7. The application of ground 
potential to the control conductor C2C com 
pletes an obvious circuit for energizing the con 
trol relay R55) and the application of ground 
potential to the control conductor C 206 prepares 
a circuit traced hereinafter for energizing the 
control relay R53. When energized, the control 
relay R50 operates to connect at RA5 battery 
potential by way of the resistor 5í8, RA5í í and 
RA54 to the control conductor C 380, thereby to 
prepare a circuit traced hereinafter for ener 
gizing the control relay R.565. The contro relay 
R50 also connects at RA52 ground potential 
by way of the switch springs 222, 22 and 223, 
224, Cf205 and RA52 to the control conductor 
C38i, thereby to prepare holding circuits traced 
hereinafter for the control relays R55) and R385. 
Further, the control relay R5 is connects at 
RA5F3 and RA54 ground potential by way of the 
switch springs 227 and 226, Cf206, RA513, RA543, 
RC542, the lower Winding of R54 and RA5 
to the control conductor C f382, thereby to pre 
pare a circuit traced hereinafter for operating 
the control relay R549. Finally, the control relay 
R50 connects at RA545 battery potential by way 
of the resistor 545, RA544 and RA55 to the Con 
trol conductor Ci383, thereby to prepare a cir 
cuit traced hereinafter for energizing the control 
relay R560. 
Each 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 13 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 83 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 
3 operates to select a particular C. L. R. op 

erator's position, ground potential in the position 
distributor 03 is applied to the control conductor 
individual to the C. L. R. operator's position ex-. 
tending to the toll service observing operator's 
position 4. For example, when the position 
distributor 93 operates to select the first C. L. R. 
operator's position , ground potential in the 
position distributor 93 is applied to the control 
conductor C23 individual to the first C. L. R. 
operator's position extending to the toll service 
observing operator's position 4. This applica 
tion of ground potential to the control conductor 
Cl23 completes a circuit for energizing the 
control relay R560, this circuit extending from 
the grounded control conductor C23 by way of 
the upper winding of R56, C333, RA55, RA544 
and the resistor 565 to battery. When energized 
over the above-traced circuit, the control relay 
R560 operates to complete at RA562 the circuit 
for illuminating the position lamp 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 22, C123, RA52, 
C38, the lower winding of R566, RA562 and 
L568 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 C. L. R. operator's position has been 
selected by the position distributor 3 to receive 
the next incoming C. L. R. call. The controi 
relay R560 also completes at RA562 a path for 
short-circuiting the lower winding of the control 
relay R54G, this circuit extending from the 
grounded control conductor C23 by way of 
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RA56, C1382, RA5f 4, the lower winding of R540, 
RC542, RA543, RA53, Cf206 and the switch 
Springs 226 and 22 to ground. 
The operator at the toll service observing op 

erator's position inserts the monitoring plug 805 
into the jack 585 and operates the switch 830 
to its right-hand position in the event she wishes 
to monitor the C. L. R. Service to be rendered 
by the Operator at the first C. L. R. operator's 
position T3 when the next incoming C. L. R. 
Cali is a SSigned to the first C. L. R. operator's 
position D. At this time the input circuit of 
the amplifier 85 is connected by Way of the 
Switch 830, the plug 805, the jack 585 and the 
trunk line C233 across the line conductors of the 
trunk line at the first C. L. R. operator's posi 
tion . 
When the next C. L. R. call is extended to the 

toll board it it will be assigned by the position 
distributor 3 to the first C. L. R. operator's 
position 3 to be answered. Assuming that the 
C. L. R. call is extended to the toll board foo by 
Way of a toll line associated with the trunk line 
Ci 228 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 C 225 of the trunk line C 226. This ap 
plication of ground potential to the control con 
ductor C225 completes a circuit for energizing 
the control relay R585, this circuit extending from 
the grounded control conductor C.25 by Way of 
the upper winding of R565, C1388, RA54, RA5 
and the resistor 56 to battery. When energized 
over the above-traced circuit, the control relay 
R565 operates to complete at RA586 a circuit for 
illuminating the C. L. R. line lamp L56, and for 
holding R565 in its operated position. This cir 
cuit extends from ground at the switch springs 
222 and 22 by way of C 295, RA512, C38 , the 
Jower winding of R565, RA556 and L56 to bat 
tery. The illumination of the C. L. R. line lamp 
56 indicates to the operator at the toll Service 

observing operator's position 94 that the C. L. R. 
line assigned to the first C. L. R. operator's posi 
tion 9 is routed thereto by Way of the C. L. R. 
line with which the trunk line C 226 is indi 
vidually associated. Due to the fact that the 
trunk line C23 is connected acroSS the trunk 
line at the first C. L. R. operator's position. , 
the operator at the toll Service observing opera 
tor's position nay monitor the connection. This 
monitoring connection includes the trunk line 
C 230, the jack 585, the plug 385, the switch 838, 
the amplifier 860 and the receiver 859. 
When the operator at the first C. L. R. opera 

tor's position 7 answers the C. L. R. call, the 
link-listening key is returned to its busy position 
and the position distributor 03 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 C23, thereby to interrupt a point in the 
path for short-circuiting the lower winding of 
the control relay R450. At this time a circuit for 
energizing the control relay R54) is completed, 
this circuit extending from the grounded Switch 
spring 227 by way of the switch spring 226, C206, 
RA53, RA543, RC542, the lower winding of 
R548, RA54, Cl382, RA56, the upper winding of 
R560, C1383, RA55, RA544 and the resistor 545 
to battery. When energized over the above 
traced circuit, the control relay R540 operates to 
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for it.Sei extending from the grounded control 
conductor CF 236 by way of RA5 3, RA543, RA542 
and the upper winding of RS4 to battery. The 
control relay R542 also interrupts at RA543 and 
RC42 a point in its original operating circuit, 
interrupts at RA5, a point in the path for ap 
plying battery potential to the control conductor 
C38, and interrupts at RA534 a point in the 
path for applying battery potential to the control 
conductor Ci383. The removal of battery poten 
tial from the control conductor C 388 prevents 
any of the other control relays corresponding to 
the control relay R565, and associated with the 
Other trunk lines corresponding to the trunk line 
Ci 228, 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 (4 is monitoring the C. L. R. 
Service being rendered by the operator at the first 
C. L. R. operator's position 78 f. Also, the re 
moval of battery potential from the control con 
ductor C 383 prevents any of the other relays 
corresponding to the relay R360, and associated 
with the other trink lines corresponding to the 
trunk line Cl233, from being operated when the 
position 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 í84 is 
mcnitoiting the C. L. R. service being rendered 
by the C. L. R. operator at the first C. L. R. opera 
tor’s position 70 . 
The control relays triSE and R565 remain in 

their operated positions and the lamps L567 and 
I,568 remain illuminated until the Switch 22 is 
Operated to itS right-hand position, thereby to 
renove ground potential from the control con 
ductor C 205. The removal of ground potential 
from the control conductor Cl 25 causes the con 
trol relays R56) and R585 to restore. Upon re 
storing, the control relay R360 interrupts at 
RA58 a further point in the original circuit for 
operating the control relay R54), and interrupts 
at RA582 a further point in the circuit for ill 
luminating the lamp L568. Upon restoring, the 
control relay R5:5 interrupts at RA566 a further 
point in the circuit for illuminating the lamp 
L58. At this time the control relays R560 and 
R565, 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 position to cause the con 
trol relays R5 and R54 to restore in a manner 
more fully described subsequently. 
The Operator at the first C. L. R. operator's 

position f extends the C. L. R. call to an out 
going toll line by dialing a proper series of digits 
into the toii switch train 58, thereby to cause the 
toll SWitch train to seize an outgoing trunk line 
extending to the desired distant exchange. 
When the toll switch train í 98 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 CA2 is individually associated 
with the outgoing trunk line seized by the toll 
Switch train í G8 at this time instead of being in 
dividually associated with an incoming toll line 
to the toll board i (), as previously assumed. In 
this event, When the toll Switch train 08 seizes 
the Cutgoing trunk line, ground potential is ap 
plied therein to the control conductor C26 of 
the trunk line C2, thereby to prepare a circuit 
traced hereinafter for operating the control relay 
R533. "Tine operator at the first C. L. R. opera 

2,200,593 
tor's position 7 Of then operates the ringing key at 
this position, thereby to cause ground potential 
?o be applied to the control conductor Cf229 of 
the trunk line Cá23 associated with the first 
C. L. R. operator's position. The application of 
ground potential to the control conductor Cl229 
completes a circuit for energizing in series the 
control relays R268 and R250, thereby to cause 
these relays to operate. This circuit extends 
from the grounded control conductor Ci 229 by 
way of the jack sleeve 588, the plug sieeve 808, 
the contact Springs 845 and 844, C 298, the upper 
winding of R248 and the winding of R250 to bat 
tery. The control relays R28 and R250 operate 
to cause the control relay R23 to restore, to 
cause the ringing Supervisory lamp L.202 to be ill 
luminated, to cause the control relay R500 to op 
erate and to cause the control relay R555 to be 
operated in the manner previously described. 
Also, the control relay R500 causes the control 
relay R505 to be operated, which latter relay 
causes the toll line lamp L537 to be illuminated 
as previously explained. The illumination of the 
toll line lamp L55 indicates to the operator at 
the toll service observing operator's position 4 
that the C. L. R. call is being extended by way of 
the toll life With which the trunk line C27 is 
individually associated and the illumination of 
the ringing Supervisory lamp L22 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 renoved from the con 
trol conductor C229 of the trunk line Cf230 
extending to the toll service observing operator's 
position, thereby to interrupt the circuit for en 
ergizing in series the control relays R240 and 
R250, causing the control relay R240 to restore 
immediately, and the control relay R250 to re 
Store shortly thereafter. The restorations of the 
control relays R240 and R250 are effective to 
cause the control relay R230 to reoperate, to 
cause the ringing Supervisory lamp L.202 to be 
extinguished and to cause the control relay R500 
to restore in the rihannel previously described. 
Upon restoring, the control relay R500 causes 
the control relay R555 to restore approximately 
ten Seconds thereafter, thereby to cause the con 
trol relay R555 to restore and the toll line lamp 
L55 to be extinguished as previously explained. 
When the ringing Supervisory lamp L.202 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 L557 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 
86 into the jack 50 and operates the switch 
820 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 Cf2 to the outgoing trunk line, the 
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of the amplifier 860, the Switch 830, the plug 
805 and the jack 585 to the trunk line C 230 
extending to the first C. L. R. operator's posi 
tion 70. Also, the previously-traced circuit for 
illuminating the lamp L8 4 is completed when 
the plug 80 is inserted into the jack 570, there 
by to indicate to the operator at the toll Service 
observing operator's position that the outgoing 
toll line with which the trunk line C27 is indi 
vidually associated is a busy toll line. At this 
time, if the outgoing toll line with Which the 
trunk line C2 is individually associated is the 
outgoing toll line to which the first C. L. R. oper 
ator's position (i 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 C27 is indi 
vidually associated is not the outgoing toll line 
to which the first C. L. R. operator's position 70 
is 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. T. R. 
operator's position 7 is connected, is verified. 
After verifying the outgoing toll line to Which 
the first C. L. R. operator's position T) is con 
nected, the operator at the toll service observing 
operator's position 04 withdraws the plug 89 f 
from the jack 57 and inserts the plug. 3) into 
the jack 50. The switch 820 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 859 by way of the amplifier 
860, the switch 830, the plug 80, the jack 57 ) 
and the trunk line C2 to the outgoing toll 
line extending to the distant exchange. 
When the operator at the toll service observ 

ing operator's position 4 observes that the 
connection between the first C. L. R. operator's 
position 7 and the distant exchange is to be 
released, she operates the switch 830 from its 
left-hand position to its right-hand position, 
thereby to connect the receiver 859 by way of 
the amplifier 86, the switch 830, the plug 895, 
the jack 585 and the trunk line Cf23 to the 
trunk line at the first C. L. R. operator's posi 
tion. When the operator at the first C. T. 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 C.229 of the trunk line Cl230 
extending to the first C. L. R. Operator's posi 
tion, thereby to complete a circuit for energiz 
ing the control relay R240. This circuit extends 
from the grounded control conductor C.229 by 
way of the jack sleeve 588, the plug sleeve 808, 
the switch springs 845 and 844, Cf208, the upper 
winding of R240 and the winding of R250 to 
battery. When energized over the above-traced 
circuit, the control relay R230 operates. How 
ever, the control relay R250 does not 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 L2( f, thereby to indicate that the 
established connection between the first C. T. R. 
operator's position and the distant exchange has 
been released and completes its own holding cir 
cuit as previously explained. 
In order to completely release the apparatus 

at the toll service observing operator's position 
04, the switch 830 is returned to its normal po 

sition, the Switch 225 is operated to its left-hand 
position and the switch 25 is operated to its 
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right-hand position. When the switch 830 is 
operated to its normal position, the Switch Springs 
864 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 tirne due to its completed holding circuit. 
When the Switch 225 is operated to its left-hand 
position, the operating circuit of the control relay 
R.5i and the holding circuit of the control relay 
R5i are interrupted, causing these relays to 
restore. Upon restoring, the control relay R50 
interrupts at RA5f a point in the path for ap 
plying battery potential to the control conduc 
tor Cí 888, interrupts at RA512 a point in the 
path for applying ground potential to the Con 
trol conductor C38, interrupts at RA53 and 
RA5 4 points in the path for applying ground 
potential to the control conductor C382, and 
interrupts at RA55 a point in the path for 
applying battery potential to the control con 
ductor C383. Upon restoring, the control relay 
R540 prepares at RA54, 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 RA583 and RC542 a point in the path for 
applying ground potential to the control con 
ductor C 382 and prepares at RA544 a point in 
the path for applying battery potential to the 
control conductor C383. When the Switch 25 
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 
restoring, the control relay R240 interrupts at 
RA24 a point in the path for applying battery 
potential to the control conductor C.200, inter 
rupts at RA242 the circuit for illuminating the 
disconnect supervisory lamp L20, interrupts at 
RA263 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 L20 i is extinguished, 
the operator at the toll service observing oper 
ator's position operates the SWitch 220 to its left 
hand position, thereby to apply ground potential 
to the control conductor C.205. At this time the 
apparatus at the toll service observing operator's 
position 4 is completely released for further use. 
In the event that tWO incoming C. L. R. calls 

are assigned by the position distributor 703 to the 
first and another C. L. R. operator's positions in 
rapid succession, and before the operator at the 
first C. L. R. operator's position may operate her 
link-listening key to cause the control relay R540 
to operate as previously explained, the control 
relay R565 associated with the trunk line Cl226 
individual to the C. L. R. line assigned by the 
position distributor 293 to the first C. L. R. oper 
ator's position operates to cause the C. L. R. line 
lamp L56 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 83 to the other C. L. R. operator's posi 
tion 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 73 to the first 
C. L. R. operator's position 79, the operator at 
the toil service observing operator's position 04 
inserts the plug 80 into the jack 580 and oper 
ates the switch 328 to its right-hand position as 
previously explained. If the C. L. R. line With 
which the trunk line Ci 228 is associated is the 
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C. L. R. line assigned by the position distributor 
783 to the first C. L. R. operator's position 7 Of, 
the operator at the toll service observing oper 
ator's position 4 hears one conversation in the 
receivers 858 and 859, as previously explained. 
Thus, the Operator at the toll service observing 
Operator's position Verifles the C. L. R. line as 
Signed by the position distributor G3 to the first 
C. Lu... R... Operatorº's position ! O l in this event. 
In Order to observe the point-to-point service 

lendered by an operator at any one of the point 
to-point operator's positions, the operator at 
the toll Service observing operator's position 03 
inserts the monitoring plug 8 8 into the jack 
Connected by a trunk line to the desired C. L. R. 
Operator's position and operates the switch 83 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 if, the plug 8 it is inserted into 
the jack 585 connected by Way of the trunk line 
C23 to the point-to-point operator's position 
70 and the Switch 839 is operated to its left 
hand position. At this time, the receive 859 is 
connected by Way of the amplifier 86), the Switch 
830, the plug 80, the jack 585 and the trunk line 
C230 across the trunk line at the point-to 
point operator's position ). Thus, the oper 
ator at the toll service observing operator's po 
sition f 4 may monitor every service rendered 
by the operator at the point-to-point operator's 
position 72. 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 C8, the toll switch train 38, 
the trunk line C79, the local switch train 07 
and the subscriber line 73, may be readily mon 
itored by the operator at the toll service ob 
serving operator's position f 84. Also, an estab 
lished connection extending between the point 
to-point operator's position 7 and a toll oper 
ator's position at the distant exchange 95, and 
routed therebetween by Way of the trunk line 
C7f8, the toll switch train f3, the trunk line 
C. and the toll line C, may be readily mon, 
itored by the operator at the toll Service observ. 
ing operator's position í0 í. 
The toll service observing operator's position 
04 has access to each rate and directory oper 

ator's position and access to each auxiliary trunk 
line associated with the late and directory Oper 
ator's positions as previously noted. More spe 
cifically, the toll service observing operator's 
position 4 has access to the rate and directory 
operator's position 33 by way of the trunk line 
Cf2 and access to the first auxiliary trunk line 
asSociated with the rate and directory operator's 
positions by Way of the trunk line C 33. As 
previously noted, when the distributor apparatus 

l assigns a call from one of the toll oper 
ator's positions to the late and directory oper 
ator's position 3, the control relay R. 2 oper 
ates to apply ground potential to the control con 
ductor C 302 which is connected to the control 
conductor CF2 of the trunk line Cf2ff, thereby 
to cause the lamp L589 to be illuminated. In a 
Similar mannel", when the operator at the rate 
and directory operator's position 3 answers a 
call from One of the toll operator's positions ex 
tending by Way of the first auxiliary trunk line 
Cf27) to the rate and directory operator's posi 
tions, the control relay R995 operates to apply 
ground potential to the control conductor C303 
of the trunkline Ci306, thereby to cause the lamp 
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L528 to be illuminated. The illumination of the 
lamp L589 indicates to the operator at the toll 
Service observing operator's position 94 that the 
Operator at the rate and directory operator's po 
Sition 3 has answered a call extending there 
to by Way of the trunk line C2 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 
I,528 indicates to the operator at the toll service 
observing operator's position 04 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 C2) 
from one of the toll operator's positions, and will 
shortly thereafter render a Service in connection 
there with. Should the operator at the toll Serv 
ice observing operator's position desire to moni 
tor the established connection extending by way 
of the trunk line Cf2 between the toll oper 
atCr's position and the rate and directory oper 
ator's position G3, the monitoring plug 80 is 
inserted into the jack 59 and the Switch 830 is 
operated to its left-hand position, thereby to 
complete a nonitoring connection extending 
froin the trunk line Cf2 by Way of the trunk 
line C2 8, the jack 590, the plug 80, the switch 
838 and the amplifier 860 to the receiver 859. 
Similarly, should the operator at the toll Serv 
ice observing operator's position desire to moni 
tor the established connection extending by way 
of the first auxiliary trunk line Cl21C between 
the toil Operator’s position and the rate and di 
rectory operator's position, the monitoring plug 
8 is iserted into the jack 525 and the switch 830 
is operated to its left-hand position, thereby to 
complete a monitoring connection extending 
from the first auxiliary trunk line C20 by Way 
of the trunk line CF308, the jack 525, the plug 
89, the switch 830 and the amplifier 860 to the 
receiver 859. 
An arrangement is provided at the toll Service 

observing operator's position fA in Order to 
indicate when all of the toll lines in a particulat' 
group at the toll board G0 are busy. For exam 
ple, an arrangement is provided for indicating 
When all of the outgoing toll lines from the toll 
board (6 extending to the distant exchange 
f)5 are busy, which comprises a group busy ap 
paratus (5 individually associated by way of 
the tl'unk line C72 with the line circuits of the 
group Of Outgoing trunk lines extending to the 
distant exchange 05, a control conductor Ci 222 
and a lamp L579 located at the toll service ob 
Serving operator's position 04. When all of the 
toll lines extending from the toll board 100 to 
the distant exchange fo5 are busy, the group busy 
apparatus 1:5 individually associated there with 
by Way of the trunk line C72 f is operated to apply 
ground potential to the control conductor Ci 222. 
The application of ground potential to the con 
trol conductor Cf222 completes an obvious circuit 
for illuminating the lamp L579. The illumination 
of the lamp L59 indicates to the operator at 
the toll Service observing operator's position 04 
that the condition mentioned above prevails. 
Othel' altrangements of this character may be as 
Sociated With the other groups of toll lines at the 
toll board 68 in order to indicate to the operator 
at the toil Service observing operator's position 
an all-busy condition of these groups of toll lines. 

(CONCLUSIONS 

From the foregoing it is apparent that a tele 
phone System is provided which comprises an au 
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2,200,598 
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 a 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 position, 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 
controlled 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 ?ine 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 switch 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 controlling the operation of 
said relay to cause said 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, aid 
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 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 repeat 
erS to said line, means operative to connect said 
receiver to said first repeater when said first re 
peater is connected to said line, thereby to coin 
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 a 
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 said 
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 a 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 
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42 
to Seize said line, means at said operator's switch 
board position for controlling the operation of 
'Said Switch, 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 
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 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, 
a trunk line extending between said positions, 
means at said second operator's position for seiz 
ing said trunk line, means responsive to the seiz 
lure 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 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, 
a trunk line extending between said positions, 
means at Said Second operator's position for Seiz 
ing said trunk line, means responsive to the seiz 
lure of said trunk line for operating said first 
signal device, means at said second operator's po 
Sition for projecting linging current over said 
trunk line, means 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 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, a 
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 
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 first 
Operator's position for connecting the telephone 
instrument thereat to Said trunk line, a relay, 
Operating and holding circuits for said relay, 
means controlled by the connection of Said tele 
phone instrument to Said trunk line for com 
pleting Said Operating circuit, 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 reieasing said trunk line, means 
responsive to the release of Said trunk line for 
interrupting Said holding circuit, means respon 
Sive to the disconnection of said telephone in 
strument from said trunk line for interrupting 
Said Operating circuit, and neans controlled by 
the restoration of Said relay for reindering said 
Signal devices operative. 

il. In a telephone system, a first operator's 
position having a telephone instrument thereat, 
a line extending to said first operator's position, 
an automatic SWitch having access to Said line 
and operative to route a call by Way of said line 
to Said first Operator's position, first and Secondi 
signal devices at 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, means 
responsive to the Seizure of Said trunk line fol' 
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 current 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 trul. 
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 fron 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 to 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 
ators position for connecting the telephone in 
Strument thereat to said trunk line, and means 
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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 switch having ac 
cess to Said trunk line, means at Said operator's 
SWitchboard position for causing Said Switch to 
Seize said trunk line, means controlled by the 
Seizure of Said trunk line for Operating said sig 
nas, a telephone instrument at Said Second Oper 
ator's position, means at 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. 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 Oil. One 
of said lines thereto, a 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 telephone 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 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, a Second Oper 
ator's position having a 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 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 op 
eratorº'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 
mentioned 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 therewith, 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 operator'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 a 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, a 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 
a 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 said operator's switchboard posi 
tions, an operating circuit 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 

5. 

10. 

5 

20. 

25. 

30: 

35. 

40. 

45 

50, 

55 

60 

65 

70 

75 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

65 

70 

s 

44 
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 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 
rendered busy when said trunkline or said bridge 
is connected thereto, and means responsive to a 
busy condition of said second line for retaining 
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 instrument 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 dise 
connecting said trunk line and said first 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 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 
tl'unk line when said trunk line is connected to 
Said Second line and to cause said first 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 controlled 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 position. 

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 said 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 a 
busy condition of said second line for retaining 
Said Switch in operated position, and means for 
preventing the switching surges of current pro 
jected 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 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 and to project 
A. C. ringing current thereover, a ring-up relay 
having a winding, a bridge including said wind 
ing and a condenser, said bridge being normally 
connected to said second line, whereby said ring 
up relay is energized and opeiated 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, alutomatic 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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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 
Said repeater to said line, thereby to seize Said 
Switch, automatic means controlled by Said last 
ninentioned 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 impulsing 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. 
3. 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 
controllied 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 appalatus 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 Opelrator'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. N 

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, 
control 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 control 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 contro function Should 
not be performed until a later time. 

37. In a telephone System, a Switchboard hav 
ing a plurality of lines associated therewith, a 
signal at said switchboard, a 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 at 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 
nal 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 a telephone System, a 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 a 
plurality of operating positions, a slow-acting 
relay, an operating circuit 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. 

39. 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 signal at Said 
second operator's position, a trunk. line extend 
ing between Said positions, a Switch, means Un 
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der the Control of an operator at said operator’s 
switchboard position for causing said switch to 
Seize said trunk line, a first relay, means respon 
sive to the seizure of said trunkline 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, 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 having 
a signal thereat, and means controlled 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, 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 a signal thereat, a timer, means controlled 
by the presence of a 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 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 ide 
one of said Operator's SWitchboard positions to be 
answered, another operator'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 SWitchboard positions are busy for 
causing operation of Said tirer, a relay, means 
controlled by the operation of Said tinner a pre 
determined time interval for operating inter 
mittently said relay, and means controlled by the 
operation of Said relay for operating said signal. 

43. 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 a SSign 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 a signal thereat, a relay having a first wind 
ing of relatively high impedance and a 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 second circuit is 
completed and said relay...being operated when 
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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 alre busy for completing Said first cir 
cuit, a timer, means controlled by the operation 
of Said l'elay for causing Operation of Said tinner, 
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 a signal thereat, means controlled 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, 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 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 
ei'ator'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 trunkline 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 
reSpOn,Sive 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 
eratol'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 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 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 
trunkline 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 telephone 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 
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 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 
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 first-men 
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connected to said auxiliary trunk line for arrest 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-in entioned 
trunk line individual thereto and to said auxiliary 
trunk line, and means controlled When the tele 
phone instrument at each of Said operator's 
positions is connected to said auxiliary trunk line 
for rendering busy the first-mentioned trunk 
line individually extending thereto. 

53. In a telephone system, a plurality of opci'- 
ator's positions, a telephone instrument at each 
operator's position, a local telephone circuit in 
dividually associated with each telephone instru 
ment, a plurality of trunlik 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 calise the receiver of the tele 
phone instrument at said one operator's position 
to emit Sound intermittently. 

54. In a telephone system, a plirality of Oper 
ators positions, a, telephone instrument at each 
Cperator's position, a repeater individually asso 
ciated with each telephone instrument. a pill 
rality 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 
Said SWitch to seize idle ones of Said trunk lines 
in a predetermined order, a conductor associated 
With each of said repeaters and connected to 3. 
source of tone current, automatic means respon 
sive to the seizure of one of said trunk lines for 
intermittently connecting the conductor to the 
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 at said one operator's posi 
tion to enit Sound intermittently. 

55. In a telephone system, a plurality of oper. 
ator's positions, each having a signal thereat, a 
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 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 pre 
determined order, 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 busy for causing said 
switch to seize said auxiliary trunk line, means 
responsive to the seizure of Said auxiliary trunk 
line for operating the signal at each operator's 
position, 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, 
and means controlled when the telephone in 
strument at one of Said operator's positions is 
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ing the operations of said signals. 
56. In a telephone system, a plurality of oper 

ator's positions, a plurality of trunk lines in 
dividually extending to Said operator's positions, 
an auxiliary tirunk line commonly a SSociated 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, another operator's position, 
a, plurality of signals at Said other operator's 
positicin and individually corresponding to Saidi 
first-mentioned trunk lines, another signal at 
said other operator's position and corresponding 
to said auxiliary trunk line, means for causing 
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Said Switch to seize idle ones of Said first-men- . 
tioned trunk lines in a predetermined Crder, 
means responsive to the seizure of one of said 
first-mentioned trunk lines for operating the cor 
}'esponding 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, a plurality of oper. 
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ators positions, a telephone instrument at each 
Operator's position, 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, dis 
tributor neans 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-mentioned 
Operator's positions, aid means at 2ach of said 
first-mentioned operator's positions for causing 
Operation of the signal individual thereto and 
for rendering busy the trunk line individual 
thereto. 

58. In a telephone system, a plurality of oper 
atoi's positions, a telephone instrument at each 
operator's position, a plurality of trunk lines 
individually extending to said operator's posi 
tions, an auxiliary trunk line commonly asso 
ciated with Said operator's positions, a switch 
having access to said trunk lines and operative 
to seize One of Said trunk lines, distributor neans 
for causing said SWitch to seize idle Ones of said 
first-mentioned trunk lines in a predetermined 
Order, means controlled 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 selectively connecting the 
telephone irh Strument, thereat to the first-Rhein 
tioned trunk line individual thereto 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, neans con 
trolled jointly by the seizure of said auxiliary 
trunk line and the connection 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 
position is connected to said auxiliary trunk line 
for rendering busy the first-mentioned trunk line 
individual thereto. 

59. In 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 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 said 
Operator's positions to the one of Said Second 
mentioned trunk lines individually associated 
thereWith for rendering busy the one of said first 
mentioned trunk lines individually extending 
thereto. 

67. In a telephone system, a plurality of oper 
ators 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 operator's positions 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 
mentioned 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, a second switch, 
a plurality of trunk lines extending to said second 
Switch and individually associated with said oper 
ators 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 theireWith 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-nentioned 
trunk lines individually extending thereto. 

68. In a telephone systern, 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 to said operator's positions, 
a first Switch having access to said trunk lines 
and operative to seize an idle one of said t: unk 
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 thereat to the one of 
said Second-mentioned trunk lines individually 
aSSociated thereWith, means controlled by the 
operation of said last-mentioned neans 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 one operator's position for rendering ineffec 
tive the receiver of the telephone instrument 
thereat and for completing 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 Second Switch. 

69. In a telephone system, a switchboard hav 
ing a plurality of lines a SSociated therewith, a 
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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 cailing 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 a, plurality of lines associated therewith, a 
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 
Switchboard positions, 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 at said other operator's position indi 
vidually corresponding to 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 
said assigning 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 said 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 idile ones cf said opera- é 
tor's switchboard positions in a predetermined 
order, means operative to assign a calling one of 
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said lines to a selected One of Said operator's 
switchboard positions, another operator's position, 
a first group of Signals at said other operator's 
position individually COrrespOnding to Said op 
erator's switchboard positions, a second group of 
signals at said other operator’s position individ 
ually corresponding to said lines, a device under 
the control of an operator at Said other opera 
tor's position, means under the joint control of 
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said device and the operation of said selecting 
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 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 to assign a 
particular calling one of Said line:S to said se 
lected particular Operator's SWitchboard position 
for operating the One of the signals in said sec 
ond group corresponding to said particular line. 

72. In a telephone system, 2 switchboard hav 
ing a plurality of lines associated therewith, a 
plurality of operator's switchboard positions, 
means Operative to Seiect 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 position, 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 a SSign 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 a 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 
transmitting 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 operator's position, a first group of 
Signals 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 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 assign 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 switchboard 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 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 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 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 switchboard position, 
means controlled by the operation of said assign 
ing means to a SSign 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. 

77. 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 a 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 a 
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 switchboard hav 
ing a group of incoining lines and a group of out 
going lies 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, a first group of signals at said 
other Operator's position individually correspond 
ing to Said OperatGr’s Switchboard positions, a 
Second group of Signals at said other operator's 
position individually corresponding to said in 
Coning 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 said selecting means to select a 
particular operator's Switchboard position for 
controlling the Operation of the one of the signals 
in said first group corresponding to said particul 
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 incCInning line and a particular out 
going line for controlling the operation of one of 
the signals in said third group corresponding to 
said particular outgoing line. 

79. 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 an idle 
operator's switchboard position, means operative 
to assign a calling One of said incoming lines to 
said selected operator's switchboard position, 
means controlled by the Operation of Said aS 
signing neans for causing sald Selecting means 
to operate to select another idle operator's 
switchboard position, means at each operator's 
switchboard position for controling the opera 
tion of said Switching means, another operator's 
position, means controlled by the operation of 
Said Selecting in eans to Select a pairticular op 
erator's Switchboard position for transmitting 
to said other operator's position a signal char 
acteristic to said particular operator's position, 
in eais corticled by the Operation of said as 
signing eans to 3.SSign 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 signal char 
acteristic to Said particular incoming line, and 
lileans controlled by the operation of said Switch 
ing means to route the call between said partic 
ulai' incCling 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, a switchboard 
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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 
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 po 
sitions, neans at each operator's switchboard po 
Sision for contolling the operation of Said Switch 
in S in eans, another operator's position, means 
controlled by the operation of said selecting 
means to select a particular operator's switch 
board position for transmitting to Said other op 
erator's position a signal characteristic to said 
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particular operator's switchboard position, means 
Controlled by the operation of said assigning 
Gleans to assign a particular calling one of said 
incoming lines to Said Selected particular op 
ei'ator'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 cali between said particular incom 
ing line and a particular outgoing line for trans 
Initting to said other operator's position a signal 
characteristic to said particular outgoing line, and 
means at Said other operator's positions for se 
lectively nonitoring a connection including said 
particular operator's Switchboard position, a con 
nection including said particular incoming line 
and a connection including said particular out 
going line. 

81. En a telephone system, a switchboard hay 
ing a group of incorning lines and a group of 
Outgoing lines associated therewith, switching 
nears operative to route a call between a line in 
Said incoining group and a line in said outgoing 
group, a pillrality 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 operatol's switchboard positions, 
naeans at each operator's switchboard position 
for controlling 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 a signal characteristic to said particular 
operator's Switchboard position, means controlled 
by the operation of said assigning means to as 
sign a particular calling one of said incoming 
iines to said selected particular operator's SWitch 
board position for transmitting to said other op 
ei'ator's position a signal characteristic to said 
particular incoming line, means controlled by the 
Operation of Said SWitching means to route the 
call between said particular incoming line and 
a paliticular 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 
ineans, means comprising said first receiver and 
Said first amplifying means for monitoring a con 

including Said particular operator's 
SWitchboard position, and means comprising said 
Second receiver and Said second amplifying means 
for Simultaneously monitoring a connection in 
cluding saidi particular outgoing line. 

82. In a telephone System, a Switchboard hav 
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ing a group of incoming lines and a group of out 
going lines associated therewith, switching 
neans 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 ide 
Ones of Said operator's Switchboard positions in 
a predetermined ordar, 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 controlling the operation of said 
switching means, a first device at each oper 
ator's Switchboard position operative to cause 
ringing current to be projected over an out 
going line over which a call is to be routed, 
a Second device at each Operator's Switchboard 
position 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 Operator'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 switchboard po 
Sition cperative to answer a call on one of said 
incoming 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 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 
operator'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 group to be 
operated, and means controlled by 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 
inlined 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 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 individually 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 ill Said Second group, means 
controlled by the operation of the first device at 
Said particular operator's Switchboa)'d 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 operatoi'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 controlling the Operation of said switching 
means, another operator's position having a 
signal thereat, and means responsive to a busy 
condition of all of the lines in one of said groups 
for controlling the operation of said signal. 

THOMAS FREDERICK CROCKER. 
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