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Application filed October 10, 1927, Serial No. 225,083,

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-
monly used in automatic telephone practice,
a toll operator completes a toll connection
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-

5 cordingly.

The object of this invention is the produe-
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 trunk line
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-
seribed 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.

Renewed March 21, 1930.

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 circuat 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 cireuit arrangements the selector TS’
may be of the well known vertical and rotary
fype 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 T'S’ 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 toll second
selectors access is had to 2 number of groups
of combination 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 condvdors 105—108,
and is also accessible to a group of local sec-
ond selectors by way of trunk conductors
111—113. M GChl’llC‘lLV the toll and local
connector TLC is of he well known vertical
and rotary type, having horizontal rows or
le'\'ela of bank contacts at which access is had
to su )<c1 1be1‘ " lines, such as the line to Kub-
station A. The circuit arrangements of the
toll & nd Iocal connector TLS forms a par-
thlll‘ll‘ part of this invention and will be de-
seribed in detail presently. The ringing
generator G, the busy tone machine B, “and
the 111ferruplel 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 assunied 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 plag of the
cord used to answer the incoming toll eall,
plug P of the cord O for example, into the
jack of an idle trunk extending to the ex-
change serving the vasu‘lber at substa awtion A,
the]ach J forexample. Inserting the plug P
into the jack J ph"ﬂ a bridge across trunlk
conductors 8 and 4, thereby du@mw a cireuit
tor the lower Wmdmo of line rel: ay 18 which
extends from ground at contacts 41, through
resistance R, throucrh the lower left hand
winding of the r repeating coil RC, trunk con-
ductor 3 over the mldwo including polarized
relay 2 in the mrd civetit O to trunk conduc-
tor 4, contacts 84, through resistance R1, con-
ac t: 32‘ conta th 4\) tln‘mwh the lower \*qnd—
ing of line I'PLIV 18 to lﬂuer“ Relay 18

operates and closes a Domt in the talking cir-
cuit at centacts 63 and closes the circuit of
velease relay 19 at contacts 64. Relay 19
oper: tes and grounds release conductor $0 at
prepares the ]‘llpﬂ]S]HO cireuit

bde oot

contacts 667,
st contacts no, and cleses a circuit for the
Towo'- winding of switch-over-control relay

11, this latter cireuit including contacts 54,
60. and 39, Relay 11 operates and opens a

L

peint in the cireuit of switch-over relay 12
by separating contacts 31.
o L

After ms‘ertn‘ﬁ the plug P into the jack

J, the toll operator throws the ringing and
(11.111111" key i\ to the right ther ebv djsr’ou-
nech‘” the polarized relay 2 from in bridge
of the trunk conductors 3 and 4 and substi-
tuting the dial D therefor. The toll opera-
tor then dials the last four digits of the direc-
tory nmnbr\r (;'E the subscriber at substation
A (omitting the frst or exchange designa-
tion dlmu) . after which she again restores the
kev K $o normal.

Responsive Lo the first digit dialled. verti-
cal ma fmo{ 23 of the toll+ u‘mmmsblon selector
TTS operates and steps the mpers 81—84
OppOQltG the corresponding level of bank con-

1,786,041

‘rxctcs arter which the rotary maenet overates
under the control of the stepping relay 22 and
rotates the wipers into engagement with the
set of bank contacts terminating an idle
trunk.  After the trunk svlec‘{mn operation,
switching relay 17 operates, performing thn
usual cirenit ch:mfres Jn(:‘ndmn the c]mmo ot
points in the Kﬂkmn cu'uut at contacts 56
and 56’, the conunec Lmo of the grounded re-
lewso conductor 90 to test wiper 82 by closing
contacts 58, and in addition, 01'01111(1% the ring
control conductor 76 by closmo cmlm('ts a()
opens the initial holdlno cireuit for t the lower
winding of relay 11 by separating contacts
60, and prepares another cireuit for the lower
v*mdmo ot re]‘ﬁy 11 by closing contacts 61.
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 kuown in the art. A detailed descrip-
tion thereof is therefore deemed unnecessary.

It is assumed that the trunk selected is the
one compm sing  conductors 91—94, termi-

rating in the selector TS’ When tlle trunk
an 1s seized, a urcuu for the line relay of
the smocm TS’ is closed, which includes the
upper winding of relay 11 contacts 36, the two
right hand ‘Vlndmgs of the repeater coil RC,
cenductors & and 6, and conductors 91 and 94
in series. Rohy 11 s now held operated over
this cireuit, the initial circuit for its lower
winding havmn been opened af contacts 0.
Relay 11 is made slow -acting to prevent its
dre npnm‘b“ol\ during the short interval after
the cireuit of its lower winding is opened and
)efm*ﬂ the circuit including its upper winding
and the line relay of selecuor TS’ is estab-
lished.

Line relay 18 again operates responsive to
the dmlhnq of the next digit and ﬂt cach de-
energization opens the circuit of the line re-
lav of the selector TS at contacts 63. The
Qexodor TS operates in the usual manner and

aises its wipers opposite the level of the hank
contacts corresponding to the (]101’5 dialled
and then QeTecfs an 1dle trunk in tha{ level.
A cireuit is also closed for the lower winding
of relav 11 each time line relay 18 dee*)nrrrl/es.
this cirenit including contacts 65, 66. 61 ¢ and
39. Thus relay 11 is energized over its lower
winding (7‘111‘10 the intervals when the cir-
cait of its upper s winding is onnnerl to operate

the line relay of selector TS . and so relay 11
1s 'nmnfamed evergized ('(‘ﬂ(lﬂl&Oll@]V

Tt is assumed that the trunk selecfed is the
one (‘OH‘“I‘I‘JI]‘T (‘ond‘ ctors 105—108 termi-
nating in the toll and local connector TLC.
When this trunk hne is seized, the line relay
of the selector TS’ is disconnected from the
talking conductors (by the operation of the
switehing relay of selector TS’) and a new
cnmut is established for the upper winding
of relav 11 through the windings of the ]me
relay 122 of the toll and local connector TLC.
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hus relay 11 in the toll transmission selec-
tor TTS is now ma.inmined ensrgized over its
upper winding in series with the line relay
122 of the toll and loca 1 connector TLC. Line
relay 122 also operates over this circuit and at
contact 126 closes the circuit for release Leia)
123. Release velay 123 operates and grounds
the Aoldmc‘* conch ctor 116 at contacts 128 and
prepares the im pulsmo cireuit at contacts 149
Line relay 18 of the toll transmission selec-
tor TTS again operates responsive to the ci al-
ling of the third digit opeamo the circuit of
line relay 122 of connector TLC a correspond-
ing number of times, causing the opera’mon
of the vertical magnet 132 to step the wipers
of the switch opposite the corresponding level
of bank contacts. Series relay 124 opemtea
in series with magnet 182 1n the 1sua1 way
and at contacts 152 closes a circnit for the
ring cut-off relay 126, ring controel conductor
107 being connected to the orounded ring con-
trol conductor 76 of the toll transmission se-
lector TTS. Relay 126 operates and closes a
locking circuit for itself to the ring contrel
condiictor 107 in series with the upper wind-
ing of toll-switching relay 125 at contacts 168,
an d opens pomts in the ringing circuit at con—
tacts 166 and 172. Relay 195 is enermzed over
its upper winding just sufficiently to cause it
to oper ‘Lte to its first step and close contacts
160 the ereby preparing an energizing circui$
for its lower winding. At the end of this
series of impulses, relay 124 deenergizes pre-
paring the circuit for the rotary magnet 124
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 122 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 muitiple with rotary magnet 184
and prepares the testing circuit for relay 127
at 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 cireuit operation
including the closing of a locking circuit for
itself at contacts 174, the opening of a point
in the impulsing eircuit 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 128 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 mo-
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

release conductor 106 at contacts 168;

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 ext tending to the banks
of the local selector is grounded directly at
contacts 156. A locking circuit for the low-
er winding of relay 125 s closed to grounded
and
at contacts 161 the interrupted ground con-
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 TT'S is held ener-
gized is interrupted. This relay thereupon
deenerowes and completes the circuit for
relay 12 by closing contacts 81, 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 82 and 40 reverses
the direction of current flow over trunk
conductors 8 and 4, the lower winding of
line relay 18 now being connected te 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 88 the battery

. feed relay 138 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 arcund the up-
per left hand winding of repeating coil RC
1s opened, and by the closure of contacts 85
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 8 and 4,
polarized relay 2 in the operator’s cord Q
energizes and causes the lighting of the
lamp T

Since ground po*enti al is intermittently
applied to the trunk conductor 105 at the
toll and local connector TLLC by the inter-
rupter I connected thereto as previously de-
seribed, ‘a ecircuit is intermitfently ovened
and closed for the upper winding of hat-
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 XL 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 windings of
relay 18 from the trunk conductors, it also
closes a circuit for the two windings of ve-
lay 18 in series by closing contacts 45 in
order to maintain relay 18 energized.

Upon noting the flashing of the lamp 1,
the toll operator removes the plug P from
the jack J thereby releasing the connection
as will be described in detail subsequentiy.

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 128 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 140.
Two step-relay 125 then operates to its sec-
ond step, perforining 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 T'T'S held up during the setéing up of
the connection, which in turn causes reversal
of the direction of current flow over trunk
conductors 8 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 decenergized,
lamp L lights steadily. The steady lighting
of the lamp L 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 76 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 deenergizes 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

1,786,041

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 receiver,

hattery 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 contacfs 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 con-
tacts 44 and 46, closing a local circuit for re-
Iay 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 Q. Relay 2 thereupon deenergizes and
extinguishes the lamp L. The extinguish-
ment cf the lamp L notifies the toll operator
that the called subscriber has answered.
Adfter 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 18 is interrupted, which thereupon de-
energizes and opens the circuit of relay 14.
Relay 14, in deenergizing, 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 lamp 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 deenergizes, 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 connector wipers to normal. The release
of the switching relay of selector TS’ also
initiates the release of the wipers of selec-
tor T, The closure of contacts 67 by the
release of relay 19 closes the cireuit. for re-
lease magnet 31, vertical off normal springs
85 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 banlks
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 unnecessary.” 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
toene conductor 210 from busy tone machine B
to the lower talking conductor to give the
regular busy tone signal to the calling sub-
seriber 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

3 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-

5

ing of relay 11 by separating contacts 60,
whereupon-relay 11 deenergizes 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 8 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
78 closed, interrupter I is again connected to
the upper talking conductor and a circuit
is again established intermittently for relay
18, which as previously described causes the
lamp L in the operator’s cord circuit to flash
{after the operator restores her dialing key
K). The flashing of lamp L, as before, in-
dicates that a busy condition has been en-
ceuntered.

The operator receives the busy signalin the
same manner when a toll second selector, such
as selector TiS’, encounters in all trunks busy
condition. TIn this case, the relay 11 in the
toll ‘transmission selector T'TS 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 T'TS. Interrupter I is again
connected to the upper talking conductor by
the closure of eleventh-rotary-step off-nor-
mal springs 78’.

This completes the description of the op-
eration of the invention. Whatis 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 local circuit for
maintaining said relay energized during the
operation of the second switch, means in the
second switch for opening said second cireuit
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 from
said switchboard to said second switeh via
an interconnecting trunk line, a line relay in
the second switch bridged across the con-
ductors of said trimk line in series with the
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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 cireuit to deenergize said signal control
relay, a signal at said switchboard, and means
responsive to the deenergization of said sig-
nal 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 cireuit 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 circult 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 cireuit to
cause 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
cireunit 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 deenergize 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
switeh 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 cireuit in-
cluding 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
combination toll and local connector, nor-
mally cperating as a local connector, means
for operating said connector to connect with
a called line and for then automatically sig-
nalling 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 tak-
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 ring 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
sald 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 cireunit for
the other winding of said two step relay to
cause it to operate 1n its second step and there-
by condition the connector for toll operation.

9. In s 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 te 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 circuif 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 deenergize the said control re-
lay, and a battery feed bridge at the toll trans-
nission selector connected up responsive to
the deenergization 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
$0 set up a connection, line relays in the toll
selector and connector bridged across the talk-
ing cireuit 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,
means for cutting off the line relay at the con-
nector to deenergize the said control relay, a
trunk line extending from a switchboard to
said toll transmission selector, and means re-
sponsive to the deenergization of said control
relay for reversing the current over said trunk
line.

18. In a toll service trunking system, a toll
transmission selector, a toll selector, and a toll
¢tor 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
counector to deenergize the said control relay,
and a signal responsive to the deenergization
of said control relay.

i4. In 2n automatic 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 line, 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
in said connector for giving a signal in case
said connector is opevated to conmect 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 idie line, a two-step
relay in sald connector operated to its first
step during the operation of said connector
when operated to extend a toll connection, and
means controlied 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 toll 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 inserted in
one of said pairs of talking conductors onty.

17. In a telephone system, an automatic
switch, two talking conductors adapted to be
extended by the wipers of said switch, a re-
Iay, o 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 switeh.

18. In a telephone system, a toll trunk, a
local trunk, a combination two-motion toll

and loca! connector operable over either.
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trunk, a two-step relay in said connector, and
means for operating said relay to its Arst
while said connector is executing its first
motion and for operating said relay to ifs
second step at the end of the second motien,
providing said connector is operated over
said toll trunk, to condition said connector
for toll operation.

19. In a telephone system, a two-conductor

step

‘trunk terminating in a selector, a connector

accessible to said selector, a double-wound
impulsing relay for the selector, means for
4

controlling said velay over a cirenit includ-
g only one winding of the relay and the

V

“two conductors 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 mecluding one winding

of the relay during the operation of the selec-

tor, means for energizing the switchover re-
Iay cver 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 connector, and
means operative responsive to the deenergi-
zation of said switchover relay for completing
2 holding cireuit for said impulsing relay,
sald cireuit including the two windings of
the impulsing relay and the two conductors
of the trunk in series.

20. In a telephone system, a selector and a
connector,a two-conductor trunk terminating
i the selector, a double-wound impulsing re-
lay for the selector, a control cireuit for said
relay including one winding of the relay, a
source of current, and the two conductors of
the trunlk in series, means including said re-
lIay for operating the selector and connector
to extend a call, a double-wound switchover
relay for the selector energized over a local
cireuit including one winding during the op-
eration of the selector, a holding cirenit 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-
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tively, to extend a call, a double-wound
switchover relay for the selector energized
over a loeal circuit including one winding
during the operation of the selector, means
for energizing said switchever 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 eircuit
for the switchover relay at the completion
of the operation of the connector, and means
responsive to- the deenergization 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 {or 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.

24. 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, 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 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 cireuit 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

o 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

... 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-

i lay and the talking conductors of the trunk

60

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.
L]

1927.
VICTOR S. THARP.
In witness whereof, I hereunto subscribe

c> my name this fifth day of October, A. D.

1927.
JOHN WICKS.




