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This invention appertains to automatic 
telephone systems in general, but more par 
ticularly to automatic toll service trunking 
systems for extending toll connections from 
an operator's switchboard to called sub 
scribers’ lines. 

In toll Service trunking systems most com 
in only used in automatic telephone practice, 
a toll operator completes a toll connection 

o by dialling the directory number of the 
called subscriber, which causes one or more 
selectors, one of which is termed a toll trans 
mission selector, and a connector to succes 
sively operate and extend the connection to 
the called line. If the called line is busy, the 
operator receives a busy signal, but if the 
called line is idle, a supervisory lamp at her 
position lights to apprise her of this fact. 
If the called line is idle as indicated by the 
lighted condition of the supervisory lamp, 
the toll operator initiates the signalling of 
the called subscriber, and when the called 
subscriber answers, the supervisory lamp is 
extinguished to apprise the toll operator ac 
cordingly. 
The object of this invention is the produc 

tion of a new automatic toll service trunking 
system having improved circuit arrange 
ments and operating characteristics. A par 
ticular feature of the invention is that in the 
toll transmission selector the conversion 
from the dialling condition to the talking 
condition is controlled by a relay in the toll 
transmission selector maintained operated 
during the operation of the succeeding 
switches over a circuit including the two 
talking conductors of the extended trunkline 
and the line relay of the switch being oper 
ated in series, each switch having a line re 
lay bridged across its talking conductors in 
series with the exchange battery. 
The invention with its features will be de 

scribed in detail in the following specifica 
tion with the aid of the accompanying draw 
ings comprising Figs. 1 and 2. These draw 
ings, when arranged with Fig. 2 to the right 
of Fig. 1, show by means of the usual circuit 
diagrams a schematic layout of a toll switch 
ing system embodying the principles of this 
invention. - 

Fig. 1 shows the calling end of a toll op 
erator's cord circuit O terminating in the 
plug P and equipped with a listening key K 
and a dialing and ringing key K. The dial 
D. common to the position, may be associated 
with the cord circuit O by operating the key 
K to the right. As many cords are provided 
as are necessary to take care of the service. 
The cord circuit O may be of any suitable 
type and is therefore not shown in full; only 
those elements which concern the invention 
are shown. 
Trunk lines extend from the operator's 

switchboard, which is usually in the most 
centrally located exchange, to each of the 
other exchanges in the system. The trunk 
line comprising conductors 3 and 4 accessible 
at the toll switchboard at jack J and termi 
nating in the toll transmission selector TTS 
at one of the other exchanges is one of these 
trunks. 
The toll transmission selector TTS, me 

chanically, is of the well known vertical and 
rotary type and has access in its bank to a 
number of groups of toll second selectors, a 
separate group being accessible in each level. 
The circuit arrangements of the toll trans 
mission selector TTS forms a particular part 
of this invention and will be described in de 
tail subsequently. 
The toll second selector TS', indicated in 

Fig. 2 by a dotted rectangle, is accessible to 
the toll transmission selector TTS by way of 
trunk conductors 91-94. Mechanically and 
also in circuit arrangements the selector TS' 
may be of the well known vertical and rotary 
type commonly used in automatic exchange 
systems, except that the ringing control con 
ductor of the trunk terminating therein is 
connected to a fourth wiper by the operation 
of the switching relay. 
The selector TS is also equipped with a set 

of eleventh step rotary off-normal springs, 
the purpose of which will be described subse 
quently. In the banks of the toil second 
selectors access is had to a number of groups 
of connbination toll and local connectors, a 
separate group being accessible in each level. 
The combination toll and local connector 

TLC is accessible to the toll second selector 
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TS’ by way of trunk conductors 105-108, 
and is also accessible to a group of local sec 
ond selectors by Way of trunk conductors 
111-113. Mechanically, the toll and local 
connector TLC is of the well known vertical and rotary type, having horizontal rows or 
levels of bank contacts at which access is had 
to subscribers’ lines, such as the line to sub 
station A. The circuit arrangements of the 
toli and local connector TLS forms a par 
ticular part of this invention and will be de 
scribed in detail presently. The ringing 
generator G, the busy tone machine B, and 
the interrupter I, shown in Fig. 2, are com 
mon to the exchange. 
With this general description of the object 

of the invention and the apparatus involved 
in mind, a detailed description of the opera 
tion will now be given. For this purpose, it 
will first be assumed that the toll operator has 
received a toll call for the subscriber at sub 
station A. To complete this connection, the 
toll operator inserts the calling plug of the 
cord used to answer the incolning toll call, 
plug P of the cord O for example, into the 
jack of an idle trunk extending to the ex 
change serving the subscriber at substation A, 
the jack J for example. Inserting the plug iP 
into the jack J places a bridge across trunk 
conductors 3 and 4, thereby closing a circuit 
for the lower winding of line relay 18 which 
extends from ground at contacts 41, through 
resistance R, through the lower left hand 
winding of the repeating coil RC, trunk con 
ductor 3, over the bridge including polarized 
i’elay 2 in the cord circuit, O to trunk conduc 
for 4, contacts 34, through resistance R1, con 
tacts 33, contacts 46, through the lower wind 
ing of line relay 18 to battery. Relay 18 
operates and closes a point in the talking cir 
cilit at contacts (33 and closes the circuit of 
release relay 19 at contacts 64. Relay 19 
operates aid grounds release conductor 90 at 
contacts 66, prepares the impulsing circuit 
it contacts 66, and closes a circuit for the 
lower winding of switch-over-control relay 
11, this latter circuit including contacts 54, 
6(), an: 39. Relay 11 operates and opens a 
point in the circuit of switch-over relay 12 
2Y separating contacts 31. 
After inserting the plug P into the jack 
the toll operator throws the ringing and 

dialling key is to the right thereby discon 
necting theolarized relay 2 from in bridge 
of the trunk coinductors 3 and 4 and substi 
tuting the dial D therefor. The toil opera 
tor then dials the last four digits of the direc 
tory number of the subscriber at substation 
A (oriting the first or exchange designa 
tion digit), after which she again restores the 
kev K to normal. 

Responsive to the first digit dialed, verti 
cal magnet 23 of the toll transmission selector 
TTS operates and steps the wipers 81-84 
Opposite the corresponding level of bank con 
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thcts after which the rotary magnet operates 
under the control of the stepping relay 22 and 
rotates the wipers into engagement with the 
set of bank contacts terminating air idle 
trunk. After the trunk selecting operation). 
switching relay 17 operates, perforning the 
usual circuit changes including the closing of 
points in the talking circuit at contacts 36 
and 56, the connecting of the grounded re 
lease conductor 90 to test wiper 82 by closing 
contacts 58, and in addition, grounds the ring 
control conductor 76 by closing contacts 59, 
opens the initial holding circuit for the lower 
winding of relay 11 by separating contacts 
60, and prepares another circuit for the lower 
winding of relay 11 by closing contacts (31. 
The operation of the toll transmission selec 
tor TTS as regards its vertical and rotary 
movement responsive to the dialling of the 
first digit is the regular selector operation 
well known in the art. A detailed descrip 
tion thereof is therefore deemed unnecessary. 

it is assumed that the trunk selected is the 
one comprising conductors 91-94, termi 
nating in the selector TS'. When the trunk 
line is seized, a circuit for the line relay of 
the selector TS is closed, which includes the 
upper winding of relay 11, contacts 36, the two 
Fight hand windings of the repeater coil RC, 
conductors 5 and 6, and conductor's 91 and 94 
in series. Relay 11 is now held operated over 
this circuit, the initial circuit for its lower 
winding having been opened at contacts (30. 
Relay 11 is made slow-acting to prevent its 
di'Opping back during the short interval after 
the circuit of its lower winding is opened and 
before the circuit including its upper winding 
and the line relay of selector TS is estab 
lished. 

Line relay 18 again operates responsive to 
the dialling of the next digit and at each de 
energization opens the circuit of the line re 
lay of the selector TS at contacts 63. The 
Selector TS operates in the usual manner and 
raises its wipers opposite the level of the bank 
contacts corresponding to the digit dialled 
and then selects an idle trunk in that level. 
A circuit is also closed for the lower winding 
of relay 11 each tine line relay 18 deenergizes, 
this circuit including contacts 65, 66.61 and 
39. Thus relay 11 is energized over its lower 
winding during the intervals when the cir 
cit of its upper winding is opened to operate 
the line relay of selector TS’, and so relay 11 
is maintained energized continuously. 

It is assumed that the trunk selected is the 
O: e colliprising conductors 105-108 termi 
Dating in the foll and local connector TLC. 
When this trunk line is seized, the line relay 
of the selector TS is disconnected from the 
talking conductors (by the operation of the 
switching relay of selector TS) and a new 
circuit is established for the upper winding 
of relay 11 through the windings of the line 
Irelay 122 of the toll and local connector TLC. 
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hus relay 11 in the toll transmission selec 
tor TTS is now maintained energized over its 
upper winding in series with the line relay 
122 of the to and local connector C. Line 
relay 122 also operates over this circuit and at 
contact. 126 closes the circuit for release leiay 
123. Release relay 123 operates and grounds 
the holding conductor 116 at contacts 128 and 
prepares the inpulsing circuit at contacts 149. 

Line relay 18 of the toll transmission selec 
tor TTS again operates responsive to the dial 
ling of the third digit opening the circuit of 
line relay 122 of connector TLC a correspond 
ing number of times, causing the operation 
of the vertical magnet 132 to step the wipers 
of the Switch opposite the corresponding level 
of bank contacts. Series relay 124 operates 
in series with magnet, 132 in the usual way 
and at contacts 152 closes a circuit for the 
ring cut-off relay 126, ring control conductor 
107 being connected to the grounded ring coin 
trol conductor 76 of the toll transmission se 
lector TTS. Relay 26 operates and closes a 
locking circuit for itself to the ring control 
conductor 107 in series with the upper wind 
ing of toll-switching relay 125 at contacts 168, 
and opens points in the ringing circuit at con 
tacts 166 and 12. Relay 125 is energized over 
its upper winding just sufficiently to cause it 
to operate to its first step and close contacts 
160 thereby prepairing an energizing circuit, 
for its lower winding. At the end of this 
series of impulses, relay 124 deenergizes pre 
paring the circuit for the rotary magnet 12: 
in the usual manner by closing contacts 151. 

Responsive to the last digit dialled by the 
toll operator, rotary magnet 134 is operated 
under the control of the line relay i22 in the 
usual manner and rotates the Switch wipers 
into engagement, with the bank contacts ter 
minating the line to substation A. Relay 128 
operates in multiple with rotary magnet 34 
and prepares the testing circuit for relay 12 
it contacts 180. 
If the line to sub-station A is busy at this 

time, test relay 127 operates and in addition 
to performing its usual circuit operation 
including the closing of a locking circuit for 
itself at contacts 174, the opening of a point 
in the impulsing circuit at contacts 177, the 
closing of a point in the busy-signalling cir 
cuit at contacts 178, prepares a circuit for 
the lower winding of two-step relay 125 at 
contacts 175, this circuit being closed as Soon 
as relay 128 deenergizes and closes contacts 
182 which it does at the end of the rotary no 
tion. In energizing over its lower winding, 
two-step relay 125 operates to its second step 
and performs the following circuit changes: 
By the separation of contacts 153 and 165, 
back-bridge relay 121 is disconnected from 
the talking conductors. By the separation 
of contacts 153 and 165' line relay 122 is 
disconnected from the talking conductors, 
By the closure of contacts 154 and 165 points 

in the talking circuit are closed. A point in 
the circuit of release magnet 131 is opened 
by the separation of contacts 155 and the 
release conductor 112 extending to the banks 
of the local selector is grounded directly at 
contacts 156. A locking circuit for the low 
er winding of relay 125 is closed to grounded 
release conductor 106 at contacts 168; and 
at contacts 161 the interrupted ground coin 
ductor 211 from the interrupter i is con 
nected to the upper talking conductor 105 
by way of contacts 169 and 178. 
When line relay 122 is disconnected from 

the talking conductors, the circuit over 
which the upper winding of relay 11 in the 
toll transmission selector TTS is held ener. 
gized is interrupted. This relay thereupon 
deenergizes and completes the circuit for 
relay 12 by closing contacts 31, off-normal 
springs 77 having closed upon the first ver 
tical step of the switch wipers. Relay 12 
energizes and by separating contacts 33 and 
41 and closing contacts 32 and 40 reverses 
the direction of current flow over trunk 
conductors 3 and 4, the lower winding of 
line relay 18 now being connected to the 
trunk conductor 3 and the upper winding 
of line relay 18 now being connected to the 
trunk conductor 4. At contacts 39 a point in 
the circuit of the lower winding of relay 11 
is opened. By the separation of contacts 
36 another point in the circuit of the upper 
winding of relay 11 is opened, and by the 
closure of contacts 37 and 38 the battery 
feed relay 13 is connected via the right hand 
windings of repeating coil RC to the trunk 
conductors 5 and 6. By the separation of 
contacts 34, the short-circuit around the tip 
per left hand winding of repeating coil RC 
is opened, and by the closure of contacts 35 
the upper and lower left hand windings of 
repeating coil RC are connected via the 
condenser. Due to the reversal of current 
flow over the trunk conductors 3 and 4. 
polarized relay 2 in the operator's cord O 
energizes and causes the lighting of the 
lamp L. 

Since ground potential is intermittently 
applied to the trunk conductor 105 at the 
toll and local connector TLC by the inter 
rupter I connected thereto as previously de 
scribed, a circuit is intermittently opened 
and closed for the upper winding of bat 
tery-feed relay 13. Relay 13 therefore op 
erates accordingly and successively opens 
and closes the circuit of relay 14. Each time 
relay 14 energizes, it disconnects the wind 
ings of relay 18 from trunk conductors 3 and 
4 and by separating contacts 46 and 44, and 
thus intermittently opens and closes the cir 
cuit of the polarized relay 2 in the oper 
ator's cord. This causes the lamp L to 
flash which signal indicates to the toll oper 
ator that a busy condition has been en 
countered. During the time that relay 14 
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operates and disconnects the windlings of 
relay 18 from the trunk conductors, it also 
closes a circuit for the two windings of re 
lay 18 in series by closing contacts 45 in 
order to maintain relay 18 energized. 
Upon noting the flashing of the lamp , 

the toll operator removes the plug P from 
the jack J thereby releasing the connection 
as will be described in detail subsequently. 

Let us assume now that when the wipers of 
the toll and local connectors TLC are rotated 
into engagement with the contacts terminat 
ing the line to station. A the line tests idle. 
In this case test relay 127 is not operated, 
Instead, switching relay 129 operates as soon 
as relay 12S releases at the end of the rotary 
motion, being energized over its upper wind 
ing in series with the cut-off relay of the 
called subscriber's lineswitch (not shown). 
in energizing, relay 129 performs its usual 
circuit operations including the closing of 
points in the talking circuit at contacts 184 
and 190, the grounding of the test wiper at 
contacts 186, the closing of a locking circuit 
for its lower winding at contacts 188 to the 
grounded holding conductor 116. By the 
closure of contacts 188 a circuit for the lower 
winding of two-step relay 125 is also closed, 
this circuit including contacts 176 and 160. 
Two step-relay 125 then operates to its sec 
Ond step, performing the circuit changes as 
previously described, including the discon 
nection of the line relay 122 from the trunk 
conductors which results in the deenergiza 
tion of relay 11 in the toll transmission se 
lector TTS held up during the setting up of 
the connection, which in turn causes reversal 
of the direction of current flow over trunk 
conductors 3 and 4 and the lighting of the 
lamp L at the operator's cord circuit O. 
Since in this case there is no interrupted 
ground connected to the upper talking con 
ductor 105, busy relay 127 being deenergized, 
lamp L. lights steadily. The steady lighting 
of the lamp IL indicates to the toll operator 
that the called line has been connected with 
and has been found idle. 
As soon as the toll operator is ready to 

signal the called subscriber, she throws the 
key K to the left to apply ringing current to 
the trunk conductors. Ringing relay 15, 
which is bridged across trunk conductors 3 
and 4, responds to ringing current and 
closes the circuit of relay 16 at contacts 48. 
Relay 16 energizes and by separating con 
tacts 54 disconnects ground from the ring 
control conductor 6 connected via conductor 
93 to ring control conductor 107 to which 
ring cut-off relay 126 is locked. As a result, 
ring cut-off relay 126 deemergizes and by 
permitting contacts 166 and 172 to close. 
starts the regular automatic interrupted 
ringing to signal the called subscriber. Re 
lay 16 in operating also closes a local circuit 
for line relay 18 by closing contacts 51 to 
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maintain relay 18 energized while ringing 
current is applied to the trunk conductors 3 
and 4. (Contacts 50 and 53 are provided to 
enable the operator to apply ringing current 
to the called line conductors to signal a called 
subscriber after he has removed his l'eceive', 
battery feed relay 13 being held operated 
during such signalling over its upper wind 
ing over a circuit closed at contacts 52 from 
ground at contacts 47). 
When the called subscriber answers, ring 

cut-off relay 126 operates, being energized 
over its lower winding over the called line 
loop in the usual manner, again closing its 
locking circuit to conductor 107, and closing 
points in the talking circuit at contacts 167 
and 172. After the ring cut-off relay 126 is 
operated, the battery feed relay 13 in the 
toll transmission selector TTS also energizes 
over the called line loop and at contacts 42 
closes the circuit of relay 14. Relay 14 en 
ergizes and as previously described discon 
nects the windings of the relay 18 from the 
trunk conductors 3 and 4 by separating coln 
tacts 44 and 46, closing a local circuit for re 
lay 18 by closing contacts 45. The discon 
nection of the windings of the relay 18 from 
the trunk conductors 3 and 4 interrupts the 
circuit of polarized relay 2 in the cord cir 
cuit O. Relay 2 thereupon deemergizes and 
extinguishes the lamp L. The extinguish 
ment of the lamp L notifies the toll operator 
that the called subscriber has answered. 
After receiving this signal, the toll operator 
takes the necessary steps to complete the 
talking connection between the calling and 
the called subscribers, after which the two 
may hold conversation. 
When the subscriber at substation A re 

places his receiver at the termination of the 
conversation, the circuit of the battery feed 
relay 13 is interrupted, which thereupon de 
energizes and opens the circuit of relay 14. 
Relay 14, in deemergizing, reconnects the 
windings of line relay 18 to trunk conductors 
3 and 4, thus again establishing the circuit 
for polarized relay 2 in the operator's cord 
circuit O. Relay 2 energizes and lights the 
lamp L. The lighting of the lanp L indi 
cates to the toll operator that the called sub 
scriber has replaced his receiver whereupon 
she will remove the plug P from the jack J. 
Removing the plug P from the jack J opens 
the circuit of line relay 18 which thereupon 
deenergizes and opens a circuit of release re 
lay 19. Relay 19 deemergizes, and discon 
nects ground from release conductor 90 by 
separating contacts 66 thereby opening cir 
cuit of switching relay 17, the switching relay 
of selector TS', and the holding circuits of 
relays 125 and 129 in connector TLC, where 
upon these relays deenergize and restore to 
normal. Relay 17, in restoring, disconnects 
ground from the ring control conductor 76 
by separating contacts 59, The removal of 
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ground from the ring control conductor 76 
connected to conductor 107 opens the hold 
ing circuit of ring cut-off relay 126 of the toll 
and local connector TLC. Relay 125, in re 
storing, closes the circuit of release magnet 
131 which thereupon operates and restores 
the collinector wipers to normal. The release 
of the Switching relay of selector TS’ also 
initiates the release of the wipers of selec 
to TS'. The closure of contacts 6 by the 
release of relay 19 closes the circuit for re 
lease magnet 31, vertical off normal springs 
S5 having closed upon the first vertical step 
of the switch Wipers. Magnet 31 then oper 
ates and restores the switch wipers 81-84 
to normal. All the Switches used in complet 
ing the above described connection are now in 
their normal condition and are ready to be 
used in the establishment of other connec 
tions. 
As previously mentioned, the toll and local 

connector TLC is also accessible in the banks 
of the local selectors and therefore may be 
used in the extension of an ordinary local con 
nection. The operation of the connector TLC 
in the establishment of such a connection, 
however, is identical with the regular con 
nector operation well known to those skilled 
in the art, and for this reason, it is deemed 
that a description thereof is uninecessary. In 
such a connection the two-step relay 125 re 
mains inoperative. It should also be noted 
that when the connector is used in an estab 
lishment of a local connection and is oper 
ated to connect with the busy line, the oper 
ation of the test relay 127 connects the busy 
tone conductor 210 from busy tone machine B 
to the lower talking conductor to give the 
regular busy tone signal to the calling sub 
Scriber in the Well known manner. 

In the description of the establishment of 
the connection from the toll board to the Sub 
scriber at substation A, it was assumed that 
the toll transmission selector TTS and also 

; the toll second selector. TS’ found an idle 
trunk in performing the rotary trunk hunt 
ing movement. Under certain conditions of 
heavy traffic, however, there is a possibility 
of all of the trunks accessible in a selector 
level being busy at the particular time that 
the selecting operation is performed. When 
a selector encounters an all-trunks-busy con 
dition, its wipers are rotated to the eleven rotary position and the toll operator is given 
the busy signal. For example, when the toll 
transmission selector TTS, in performing its 
rotary movement, encounter an all-trunks 
busy condition, it rotates its wipers 81-84 to 
the eleventh rotary position, in which posi 
tion the eleventh-rotary-step off-normal 
springs 78 are closed. Switching relay 17 is 
also operated in the usual manner, since in 
his position, test wiper 82 engages no ground 
ed test contact. Switching relay 17, in oper 
ating, opens the circuit for the lower wind 
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ing of relay ill by separating contacts 60, 
whereupon relay 11 deemergizes and causes 
the energization of relay 12, which in turn re 
verses the connections of the windings of 
line relay 18 to the trunk conductors 3 and 4, 
causing the energization of the polarized re 
lay 2. Relay 12, in operating, also connects 
the Windings of the battery feed relay 13 to 
the trunk conductors 5 and 6. With springs 
S closed, interrupte' is again connected to 
the upper talking conductor and a circuit 
is again established intermittently for relay 
13, which as previously described causes the 
lamp L. in the operator's cord circuit to flash 
(after the operator restores her dialing key 
S). The flashing of lamp L, as before, in 
dicates that a busy condition has been en 
Countered. 
The Operator receives the busy signal in the 

Same Inanner when a toll second selector, such 
as Selector TS", encounters in all trunks busy 
condition. In this case, the relay 11 in the 
toll transmission selector TTS is normally 
held up from current fed through the wind 
ings of the line relay of the selector TS'. 
When the selector TS rotates to the eleventh 
rotary step, the Switching relay is operated, 
thus disconnecting the line relay from the 
talking conductors, which in turn causes the 
deenergization of relay 11 in the toll trans 
mission selector TTS. Interrupter I is again 
connected to the upper talking conductor by 
the closure of eleventh-rotary-step off-nor 
mai Springs 78'. 
This completes the description of the op 

eration of the invention. What is considered 
new and is desired to have protected by Let 
ters Patent is specifically stated in the ap 
pended claims. 
What is claimed is: 
1. In a telephone system, two automatic 

Switches, means for successively operating 
said Switches to extend a connection, a dou 
ble Wound relay in the first switch, means for continuously energizing said relay over a 
local circuit including one of its windings 
responsive to the seizure of and during the 
Operation of the first switch, means for ener 
gizing Said relay over its other winding over 
a circuit extending to the second switch at the 
completion of the operation of the first 
Switch, means including said iocal circuit for 
maintaining said relay energized during the 
operation of the second switch, means in the 
Second Switch for opening said second circuit 
at the completion of the operation of the sec 
Ond Switch, and a signal controlled by said 
relay. 

2. In a telephone system, a switchboard, 
two automatic switches, means for operating 
the first switch to extend a connection fron 
said switchboard to said second switch via 
an interconnecting trunk line, a line relay in 
the second switch bridged across the con 
ductors of said trunk line in series with the 

70 

5 

90 

95 

CO 

05 

5 

3. 

  



3. 

35 

40 

5 

6 

exchange battery, a signal control relay in 
said first switch, means for closing a circuit 
including said line relay and said control re 
lay in series, means for intermittently open 
ing said circuit to operate said line relay, 
means controlled by said line relay for oper 
ating said second switch to extend the con 
nection to a called line, means responsive to 
the completion of the connection for opening 
said circuit to deemergize said signal control 
relay, a signal at said switchboard, and means 
responsive to the deemergization of said sig 
inal control relay for operating said signal. 

3. In a telephone system, a Switchboard, 
two automatic switches, means for operating 
the first switch to extend a connection from 
the switchboard to the second switch, a con 
trol relay in the first switch for controlling a 
signal at said switchboard, means for oper 
ating said relay over a local circuit during 
the operation of the first switch, a line relay 
in the second switch bridged across the talk 
ing conductors thereof in series with the ex 
change battery, means for closing a second 

5 circuit for said control relay in series with 
said line relay at the completion of the op 
eration of the first switch, means for inter 
mittently opening said second circuit to cause 
said line relay to operate the second switch 
to extend the connection to a called line, and 
means responsive to the completion of the 
connection for opening said second circuit to 
deenergize said control relay. 

4. In a telephone system, two automatic 
switches, means for operating the first switch 
to extend a connection from a switchboard 
to the second switch, a double wound relay 
in said first switch for controlling a signal 
at said switchboard, means for energizing 
said relay over a local circuit including one 
of its windings during the operation of said 
first switch, a line relay in said second switch 
for controlling the operation of said second 
switch, means for opening said local circuit 
and for closing a second circuit including 
the other winding of said first relay and said 
line relay in series at the completion of the 
operation of said first switch, means for in 
termittently opening said second circuit to 
calise the second switch to operate and ex 
tend the connection to a called line, means 
for closing another circuit for said one wind 
ing of said first relay each time said second 
circuit is opened to operate said second 
switch, and means in the second switch for 
opening said second circuit at the completion 
of the connection to deeinergize said double 
wound relay. 

5. In a telephone system, in which connec 
tions from a switchboard to a called line are 
established by means of operator controlled 
automatic switches successively operated and 
in which a signal at the switchboard is con 
trolled by a control relay held energized dur 
ing the Setting up of the connection, a line 
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relay in the first switch, contacts on said line 
relay for controlling the operation of the first 
switch, and means for including said contacts 
in a circuit for said control relay during the 
operation of the succeeding switches. 

6. in a telephone system, in which connec 
tions from a switchboard to a called line are 
established by means of successively operated 
automatic switches and in which a signal 
at the switchboard is controlled by a control 
relay in the first switch held energized during 
the setting up of the connection, a line relay 
in the first switch having one set of contacts 
for controlling the operation of the first 
switch and a second set of contacts for repeat 
ing impulses to the succeeding switches, 
means for establishing an initial energizing 
circuit for the control relay when the first 
switch is taken for use, means for establish 
ing another circuit for said control relay in 
cluding said second set of contacts and for 
opening said initial circuit at the completion 
of the operation of the first switch, said 
means for establishing a holding circuit in 
cliading said first set of contacts each time 
said second set of contacts are opened dur 
ing the repeating of impulses to the succeed 
ing switches. 

7. In an automatic telephone system, a 
coinabination toll and local connector, nor 
Imally operating as a local connector, means 
for operating said connector to connect with 
a called line and for then automatically sig 
halling the called party, a ring cut-off relay in 
said connector operative when the called 
party answers for interrupting the signal 
ling, means for operating said ring cut-off 
relay during the operation of the connector to 
prevent the automatic signalling from talk 
ing place at the completion of the connection 
when the connector is used in a toll connec 
tion, a two-step relay in said connector, means 
controlled by said ling cut-off relay when 
said connector is used in a toll connection for 
operating said two-step relay to its first step, 
and means responsive to the completion of 
the connection providing it has been operated 
to its first step for operating said relay to its 
second step for converting the connector from 
local operation to toll operation. 

8. In an automatic telephone system, a 
combination toll and local connector, nor 
mally operating as a local connector, means 
for operating said connector to connect with a 
called line and for then automatically signal 
ling the called party, a ring cut-off relay in 
said connector Operative when the called 
party answers for interrupting the signalling, 
means for operating said ring cut-off relay 
during the operation of the connector to pre 
vent the automatic signalling from taking 
place at the completion of the connection 
when the connector is used in a toll connection, 
a double wound two-step relay in said con 
nector, means controlled by said ring cut-off 
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relay when the connector is used in a toll con 
nection for closing a locking circuit for the 
ring cut-off relay in series with One winding 
of said two-step relay over which said two 
step relay operates to its first step, and means 
responsive to the completion of the connection 
providing the two-step relay has been oper 
ated to its first step for closing a circuit for 
the other winding of said two step relay to 
cause it to operate in its second step and there 
by condition the connector for toll operation. 

9. In a telephone system, toll selectors, reg 
ular selectors, a combination toll and regular 
connector, a double wound line relay in said 
connector, a reversing relay, trunk conductors 
extending from the banks of said regular se 
lectors to said line relay by Way of contacts 
on said reversing relay, and trunk conductors 
extending from the banks of said toll selectors 
to said line relay over paths excluding the 
contacts of said reversing relay. 

10. In a combination toll and regular con 
nector, two sets of incoming talking con 
ductors for use in toll and regular connections, 
respectively, means for connecting a tone 
Source to one of the regular talking conduc 
tors in case the called line is busy when the 
connector is being used to establish a regular 
connection, and means for connecting a flash 
er to the non-corresponding toll talking con 
ductor in case the party called in the estab 
lishment of a toll connection is busy. 

11. In a toll service trunking system, a toll 
transmission selector, a toll selector, and a toll 
connector arranged to be operated in tandem 
to set up a connection, line relays in the toll 
selector and connector bridged across the 
talking circuit in series with the battery, a 
control relay in the toll transmission selector 
held up in series with one or the other of said 
line relays while the connection is being set 
up, means for cutting off the line relay at the 
connector to deemergize the said control re 
lay, and a battery feedbridge at the toll trans 
mission selector connected up responsive to 
the deemergization of said control relay. 

12. In a toll service trunking system, a toll 
transmission selector, a toll selector, and a toll 
connector arranged to be operated in tandem 
to set up a connection, line relays in the toll 
selector and connector bridged across the talk 
ing circuit in series with the battery, a control 
relay in the toll transmission selector held up 
in series with one or the other of said line re 
lays while the connection is being Set up, 
heans for cutting off the line relay at the con 
nector to deemergize the said control relay, a 
trunk line extending from a Switchboard to 
said toll transmission selector, and means re 
sponsive to the deemergization of said control 
relay for reversing the current over said trunk 
line. 

13. In a toll service trunking system, a toll 
transmission selector, a toll selector, and a toll 

for arranged to be operated in tandem 

to set up a connection, line relays in the toll 
Selector and connector bridged across the 
talking circuit, in series with the battery, a 
control relay in the toll transmission selector 
held lip in series with one or the other of said 
line relays while the connection is being set 
up, means for cutting of the line relay at the 
coinector to deenergize the said control relay, 
and a signal responsive to the deemergization 
of said control relay. 

i4. An an autoimatic telephone system, a 
combination toll and local connector for ex 
tending connections to called lines normally 
Operating as a local connector, a busy relay in 
Said connector for giving a signal in case said 
connector is operated to connect with a busy 
line, a switching relay in said connector for 
closing normally open contacts in the talking 
circuit in case said connector is operated to 
connect With an idle ille, and means controll 
ed by either relay when said connector is used 
to extend a toll connection for converting said 
connector from local operation to toll oper 
ation. 

15. In an automatic telephone system, a 
combination toll and local connector for ex 
tending connections to called lines normaily 
operating as a local connector, a busy relay 
i) said connector for giving a signal in case 
Said connector is operated to connect with a 
busy line, a switching relay in said connector 
for closing normally open contacts in the 
talking circuit in case said connector is op 
erated to connect with an idle line, a two-step 
relay in Said connector operated to its first 
step during the operation of said connector 
when operated to extend a toll connection, and 
means controllied by either said busy relay or 
said switching relay for causing said two 
step relay to operate to its second step and 
Convert said connector from local operation 
to tol. Operation, providing said two-step re 
lay has previously been operated to its first 
step. 

16. In a telephone system, an automatic 
Switch, a line relay for controlling said 
Switch, two pairs of talking conductors ex 
tending to said switch and terminating in the 
windings of said relay, a reversing relay, and 
contacts on said reversing relay inseited in 
one of said pairs of talking conductors only. 

17. in a telephone system, an automatic 
Switch, two taking conductors adapted to be 
extended by the wipers of said switch, a re 
lay, a circuit normally connecting said con 
ductors together through the winding of said 
relay, a battery feed relay, a third relay for 
connecting said conductors to the windings 
of said battery feed relay, and a circuit for 
said third relay extending through back con 
tacts of said first relay and off-normal con 
tacts of said switch. 

18. In a telephone system, a toll trunk, a 
local trunk, a combination two-motion toll 
and local connector operable over either, 
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trunk, a two-step relay ill said connector, and 
means for operating said relay to its first step 
while said connector is executing its first 
notion and for operating said relay to its 
second step at the end of the second motion, 
providing said connector is operated over 
said toll trunk, to condition said connector 
for toll operation. 

19. In a telephone system, a two-conductor 
trunk terminating in a selector, a connector 
accessible to said selector, a double-wound 
impulsing relay for the selector, means for 
controlling said relay over a circuit includ 
iing only one winding of the relay and the 
two condictors of the trunk in series to op 
erate the selector and connector, a double 
wound switchover relay for the selector, 
means for energizing said switchover relay 
over a local circuit including one winding 
of the relay during the operation of the selec 
tor, means for energizing the switchover re 
lay over a circuit extending to said connector 
and including the other winding of the relay 
at the completion of the operation of the 
selector, means for opening said second cir 
cuit for the switch-over relay at the comple 
tion of the operation of the coinector, and 
means operative responsive to the deemergi 
zation of said switchover relay for completing 
a holding circuit for said impulsing relay, 
said circuit including the two windings of 
the impulsing relay and the two conductor's 
of the trunk in series. 

20. In a telephone system, a selector and a 
connector, a two-conductor trunk tel'iminating 
in the selector, a double-wound impulsing re 
lay for the selector, a control circuit for said 
relay including one winding of the relay, a 
source of current, and the two conductors of 
the trunk in Series, means including said re 
lay for operating the selector and connector 
to extend a call, a double-wound switchover 
relay for the selector energized over a local 
circuit including one winding during the op 
eration of the selector, a holding circuit for 
the switchover relay extending to said con 
nector and including the other winding of 
the relay effective on the completion of the 
operation of the selector, means for opening 
said holding circuit on the completion of the 
operation of the connector, and means respon 
sive to the deenergization of the switchover 
relay for reversing the direction of current 
flow over said control circuit and for includ 
ing both windings of the impulsing relay in 
that circuit. 

21. In a telephone system, a selector and a 
connector, a double-wound impulsing relay 
for the selector, a trunk comprising two con 
ductors, one conductor extending to one pole 
of a battery, the other conductor extending 
to the other pole of the battery through one 
Winding of said relay, means including sep 
arate contacts of said impulsing relay for 
operating the selector and connector, respec 

tively, to extend a call, a double-wound 
switchover relay for the selector energized 
over a local circuit including one winding 
during the operation of the selectoi', means 
for energizing said switchover relay over a 
circuit extending to said connector and in 
cluding the other winding of the relay at 
the completion of the operation of the Selec 
tor, means for opening said second circuit 
for the switchover relay at the completion 
of the operation of the connector, and means 
responsive to the deemergization of said 
switchover relay for disconnecting said one 
conductor of the trunk from said one pole of 
the battery and for extending it to the other 
pole of the battery through said one winding 
of the impulsing relay and for disconnecting 
said other conductor of the trunk from said 
one winding of the impulsing relay and for 
extending it to said one pole of the battery 
through the other winding of the impulsing 
relay. 

22. In a telephone system, a two-conductor 
trunk terminating in a selector, a connector 
accessible to said selector, a double-Wound 
impulsing relay for the selector, a control 
circuit including only one winding of said 
relay and the two conductors of the trunk in 
series for directively operating the Selector 
and connector to extend a call, a double 
wound switchover relay for the selector ener 
gized over a local circuit including one wind 
ing during the operation of the Selector, 
means for energizing the switchover relay 
over a circuit extending to the connector and 
including the other winding of the relay at 
the completion of the operation of the Selec 
tor, means for opening said last-mentioned 
circuit to deenergize said switchover relay at 
the completion of the operation of the con 
nector, ineans operative responsive to the de 
energization of the switchover relay for com 
pleting a holding circuit for the impulsing 
i.elay including the two windings of that re 
lay and the two conductors of the trunk in 
series, and means responsive when the call 
is answered for disconnecting said impulsing 
relay from the trunk conductors. 

23. In a telephone system, a selector and 
a connector, a trunk comprising two con 
ductors terminating in said selector, a double 
wound impulsing relay for the selector, a con 
trol circuit for said relay including one wind 
ing of the relay, a source of current, and two 
conductors of the trunk in series, means in 
cluding said relay for directively operating 
the selector and connector to extend a call, a 
double-wound switchover relay for the se 
lector energized over a local circuit including 
One winding during the operation of the se 
lector, a holding circuit for the switchover 
relay extending to the connector and includ 
ing the other winding of the relay effective 
on the completion of the operation of the se 
lector, means for opening said holding cir 
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cuit to deenergize said switchover relay on 
the completion of the operation of the con 
nector, means responsive to the deenergiza 
tion of the switchover relay for reversing the 
direction of current flow over said control 
circuit and for including both windings of 
the impulsing relay in that circuit, and means 
responsive when the call is answered for dis 
connecting the impulsing relay from said 
control circuit and for closing a holding 
bridge across the two windings of the relay. 

24. In a telephone system, a trunk com 
prising two talking conductors terminating 
in a selector, a double-wound impulsing re 

- lay for the selector, a control circuit includ 
ing only one winding of said relay and the 
talking conductors of the trunk in series for 
directively operating the selector and con 
nector to extend a call, a double-wound 
switchover relay for the selector energized 
initially over a local circuit including one 
winding and maintained energized over this 
circuit during the operation of the selector, 
means for energizing said switchover relay 

... over a circuit extending to the connector and 
including the other winding of the relay at 
the completion of the operation of the selec 
tor, means for opening said last-mentioned 
circuit to deenergize the switchover relay at 

i... the completion of the operation of the con 
nector, means operative responsive to the de 
energization of the switchover relay for com 
pleting a holding circuit for the impulsing 
relay including the two windings of that re 

: lay and the talking conductors of the trunk 
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in series, and means responsive when the call 
is answered for disconnecting the impulsing 
relay from the trunk conductors and for com 
pleting a local holding circuit for that relay. 
In witness whereof, I hereunto subscribe 

my name this fifth day of October, A. D. 
1927. 

VICTOR. S. THARP. 
In witness whereof, I hereunto subscribe 

... my name this fifth day of October, A. D. 
1927. 

JOHN WICKS. 


