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The present invention relates to telephone sys-
tems, and more particularly to improvements in
apparatus for providing call intercepting service
in an automatic telephone system.

In telephone systems of the automatic type it
is frequently desirable to provide facilities
whereby, when one or more of the substations

associated with a multiparty subscriber’s line of

the system is taken out of service or disconnected,
calls intended for the disconnected substation are
automatically routed to an operator’s position so
that the calling subscribers may be informed that
the called substation is no longer in service. Call
intercepting service of this character is also de-
sirable in other instances where calls to substa-
tions actually in service are to be intercepted and
routed to an operator’s position.

It is an object of the present invention to pro-
vide improved call intercepting apparatus of the
character indicated, which is of simple and eco-
nomical arrangement, is positive and reliable in
its operation to intercept calls intended for pre-
determined lines or substations of the system and
is so arranged that it cannot be falsely operated.

It is another object of the invention to provide
improved call intercepting apparatus of the char-
acter described, which is arranged to be used in
the interception of calls to predetermined sub-
stations served by the multiparty lines of the sys-
tem, is primarily controlled by the ringing equip-
ment common to the lines of the systein, and
requires a minimum of equipment individual to
the lines which are served thereby.

It is a further and more specific object of the
invention to provide improved call intercepting
apparatus of the character described, which only
operates to intercept & call to one of the. asso-
ciated lines after ringing voltage of the code or
frequency designating a call to be intercepted has
been applied to the line for a predetermined time
interval defined by one complete operating cycle
of the ringing interrupter embodied in the asso-
ciated ringing apparatus.

The invention is illustrated in its embodiment
in an automatic telephone system which com-
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prises a plurality of subscribers’ lines, several of -

which are of the multiparty type, together with
automatic switching equipment for setting up
connections between the lines. The system fur-
ther comprises ringing apparatus of the coded
ringing type which is common to the lines of the
system and is arranged to be used in selectively
signaling the substations associated with the
multiparty lines of the system. More specifically,
this apparatus comprises a pickup lead and a plu-
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rality of ringing code leads, together with cycli-.
cally operating apparatus for impressing differ-
ently coded ringing voltages upon the varlous
ringing leads during each cycle of operation
thereof; and for impressing a pickup pulse upon
the pickup lead at the beginning of each code
cycle. This Interrupting equipment is arranged
to control a group of relays individually corre-
sponding to the ringing codes and each operative
during each ringing interval of the correspond--
ing code. The automatic switching equipment of
the system comprises directively controlled selec-
tor and connector switches, each of the connector
switches being equipped with a code selecting
switch which is directively controllable to select
the code of the ringing current to be transmitted
over a called one of the multiparty subscribers’
lines. Each connector switch is also equipped
with a ringing relay which operates in response
to a pickup pulse applied to the pickup lead and
functions to impress ringing voltage of the se-
lected code upon the selected line. After a call
has been routed through this apparatus to a
called line arranged for cgll interception, appara-
tus jointly controlled by the application of ring-
ing voltage to the selected line, the operation of
a predetermined one of the code relays, and the
application of a second pickup pulse to the pick-
up lead, functions to intercept the call only in the
event ringing voltage is impressed upon the se-
lected line concurrently with the operation of
a predetermined one of the code relays during
the cycle of operation of the ringing interrupter
defined by the first and second pickup pulses ap-
plied to the pickup lead. In the event the ap-
plication of ringing voltage to the selected line
is not concurrent with the operation of this par-
ticular code relay, the call intercepting apparatus
is positively prevented from responding to ring-
ing current impressed upon the selected line dur-
ing further cycles of operation of the ringing in-
terrupter. .

Purther features of the invention pertain to
the particular arrangement of the circuit ele-
ments whereby the above and additional operat-
ing features are obtained.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation, to-
gether with further objects and advantages
thereof, will best be understood by reference to
the specification taken in connection with the
accompanying drawings in which Figs. 1 and 2,

(1) When placed end fo end in the order named, illus-




-

2 : : 2,268,424

trate an automatic telephone system having em-
bodied therein the features of the invention
briefly outlined above.

Referring to the drawings, the system there
illustrated comprises an exchange at which are
terminated a plurality of subscribers’ lines of the
single party type, one of which is indicated at 10,
and a plurality of subscribers’ lines of the multi-
party type, one of which is indicated at 1. As
illustrated in the drawings, the line {0 is ar-
ranged to serve the substation A and the line 1
is arranged to serve a plurality of substations in-
cluding the three substations B, C and D. In the
system illustrated, provisions are made for
bridged and divided ringing, as indicated by the
fact that the ringer 12 provided at the substation
B is bridged between the. positive line conductor
fla of the line 11 and ground in series with a con-
denser 15; the ringer 13 provided at the substa-
tion C is bridged between the negative line con-
ductor 11b of the line I and ground in series
with a condenser 16; and the ringer 14 provided
at the substation D is bridged across the conduc-
tors lla and 11D of the line {1 in series with a
condenser 171, ) .

For the purpose of setting up connections be-
tween the various lines of the system, there is
provided, in the exchange terminating these
lines, automatic switching equipment which com-
prises a pair of line switches 15 and 20, individ-
ually associated -with the lines 10 and (f and
having access to a plurality of selector switches,
one of which is indicated at 25. This equipment
further comprises a plurality of connector
switches, one of which is indicated at 30 as being
accessible to the selector switch 25 and as hav-
ing access to the multiparty subscriber’s line 1.
It will be understood that a plurality of selector
and connector switches, corresponding to the
switches 25 and 30, respectively, are provided for
serving the subscribers’ lines of the system, the
number of switches of each type depending upon
the traffic which the exchange is required to han-
dle. The line switches of the system are, on the
other hand, individual to the various subscribers’
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ence of a biasing element, not shown. For the
purpose of controlling the release magnet (34,
the switch is provided with a pair of off-normal
contacts 138 which are arranged to be operated
into engagement when the wiper 132 is stepped
from its normal position to a position in engage-
ment with one of the contacts of the contact
set 131. Although the two line switches I8 and
20 have been only schematically 1llustrated, it is
pointed out in the interests of clarifying the fol-
lowing description, that each of these switches
comprises line and cut-off relays, in addition to
the usual rotary trunk selecting switch. Thus,
the line switch 20 is illustrated as comprising a
line  relay RI40 having windings normally
bridged across the conductors of the line I
through the restored contacts of an associated
cut-off relay, which is not shown but is arranged
to be energized over a circuit including the pri-
vate conductor {ic of the associated line I1.

In order to develop the differently coded ring-

" ing voltages which are utilized in selectively sig-

40

lines of the system. Preferably, the line switches

are of the well-known rotary type, although any
desired commercial form of this switch may be
used. Similarly, the selector and connector
switches of the system may be of any desired
commercial arrangement, although preferably
these switches are of the well-known Strowger
type. In order more clearly to explain the oper-

ation of certain of the circuits to which the pres-

ent invention pertains, a portion of the control :

equipment embodied in the connector switch 30

has been shown in detail. More particularly, this-

equipment comprises a slow-to-operate ringing
control relay RI00, a slow-acting ring cut-off
relay Ri10, and a third relay RI20, which is
provided for the purpose of determining the side
of a selected line over which ringing current is

€0

to be projected. The equipment further com- -

prises a ringing code selecting switch 130 which
is directively controllable from a calling substa-
tion to select the code of the ringing current to
be transmitted over a selected called line. This
station selecting switch is of the well-known
minor type and comprises a single set of contacts
131 at which the ringing leads are terminated, a
wiper 132, a motor magnet 133 for driving the

w0

wiper over the contacts of the contact set 131, -

and a release magnet 138 which is operative to
release the wiper 132 so that this wiper may be
restored to its normal position under the infly-

naling the subscribers served by the multiparty
subscribers’ lines, ringing apparatus is provided
which includes a ringing current generator §0
and a ringing code interrupter 58. These pleces
of apparatus are common to the entire exchange
and may be of any desired type and construc-
tion. Accordingly, they have been only schemat-
ically illustrated in the drawings. It is pointed
out, however, that in accordance with conven-
tional practice, operation of this apparatus is in-
itlated in response to the application of ground
potential to the ringing apparatus start conduc-
tor C109. After operation of the ringing appa-
ratus is thus initiated, the ringing interrupter 55
operates in a cyclic manner to impress different-
ly coded ringing voltages upon the five ringing
leads, C203 to C201, inclusive, during each cycle
of operation thereof. More particularly, the
coded voltage pulses respectively impressed upon -
these leads are repeated during each cycle of op~
eration of the interrupter. Also in accordance
with conventional practice, the ringing inter-
rupter 89 is arranged to impress a pickup pulse of
ground potential upon the pickup lead C208 at
the beginning of each cycle of operation there-
of, the purpose of these pulses being to control
the ringing relays of the various connector
switches so that these relays will only be oper-
ated to impress ringing voltage on the line se-
lected by the associated switch at the beginning
of a ringing cycle. The transmission of muti-
lated ringing codes over selected called lines is
thus prevented. '

For the purpose of intercepting calls intended
for predetermined lines or substations of the
system, there is provided call intercepting appa-
ratus which comprises an intercepting operator’s
position 45, and a call intercepting circuit 40, the
operator’s position 45 terminating one end of an
intercepting trunk 46 by way of which the inter-
cepting calls are routed to this position. Since
the trunk circuit apparatus terminating the trunk
46 at the operator’s position 45 may be of any
conventional arrangement, this apparatus has
been only schematically illustrated in the draw-
ings. ‘Briefly described, the call intercepting cir-
cuit 40 comprises a plurality of code relays, two
of which are indicated at R200 and R208’, which
are individual to the five codes developed through
operation of the ringing interrupter 55. Each of
these code relays is arranged to be energized in
response to the application of ringing voltage to
the associated ringing lead. As indicated by the .
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circuit connections illustrated, the relays R2080
and R200’ are individual to the codes 1 and 5,

these two relays being respectively energized in

series with condensers 202 and 202’ over the
ringing leads C203 'and C201. Each of these
code relays is arranged to control an assoclated
slave relay which performs various circuit con-
trol operations described hereinafter, the slave
relay R220 being individually controlled by the
code 1 relay R200, and the slave relay R220’ be-
ing individually controlled by the code 5 relay
R200’. The intercepting circuit 40 further com-
prises a plurality of slow-to-operate lockout re-

lays which are individual to the lines arranged.

for call. intercepting service. Each of these re-
lays. corresponds to a particular code, the relays
R210 and R2106’ being provided in conjunction
with the multiparty subscriber’s line {1 and in-
dividually corresponding to the codes 1 and 5,
respectively. The individual line equipment of
the intercepting circuit further includes from one
to three alternating current relays in association
with each line arranged for call intercepting
service, the number of relays in each instance
being determined by the character of the ring-
ing utilized in signaling the substations for which
call intercepting service is provided. Thus there
is provided a relay R230 in association with the
line {1 which is bridged between the negative
line conductor 1ib and ground in series with a
condenser 234, so that it will respond to ringing
current projected over the negative side of the
line when divided ringing is utilized in signal-
ing the substation C, for example. If the cir-
cuit is to be arranged for the interception of
calls intended for the substation B, for example,
a second relay R230’, corresponding to the re-
lay R230 and bridged between the positive line
conductor (la and ground, is required. Further,
if -calls intended for a substation arranged for
bridged ringing and associated with the line 1
are to be interrupted, a third relay, bridged be-
tween the conductors of the line {1 in series with
a condenser, is required. The intercepting cir-
cuit 40 also includes a line switching relay R240
associated with the line {1, similar relays being
provided which are individually associaiged with
the other lines arranged for call intercepting
service. For the purpose of selecting the lines
occupied with calls which should be intercepted,
a finder switch 2170 is provided. This switch
comprises a switching mechanism of the well-
known rotary type, a slow-to-operate start re-
lay R250, and a combined line test and line
switching relay R260. More specifically, the
rotary finder switch comprises three sets of bank
contacts, 271, 212 and 2713, wipers 2714, 215 and
216 individually associated with the enumerated
contact sets, and means comprising a rotary
magnet 211 for driving the wipers over the con-
tacts of their respective associated contact sets.

In considering the operation of the system it
may be assumed, for example, that a call in-
tended for the substation B associated with the
line 11, is initiated at the telephone station A.
When the call is initiated a loop circuit is com-
pleted which includes the two conductors of
the line 10 and extends to the line switch i5.
The completion of this loop circuit results in
operation of the line switch {5 to select a trunk
line leading to an idle one of the selector
switches, and the marking of the calling line
10 as busy in the bank contacts of the connec-
tor switches having access thereto. Assuming
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switch 185, certain of the control relays embodied
in this selector switch operate to condition the
switch to respond to-the first series of impulses
dialed at the calling substation. These relays,
in operating, also function to complete a circuit
for transmitting the usual dial tone signal over
the established calling loop circuit for the pur-
pose of informing the calling subscriber that
the dialing operation may be started.

When the first digit of the directory number
designating the called substation B is dialed at
the calling substation, the switch 25 elevates its
wipers to a position opposite the level of bank

_contacts terminating the trunks leading.to the

connector switches having access to the.desired
line 1{. Following this operation and during the
inter-digit pause between the first and second
digits, the wipers of the switch 25 are automati-
cally stepped over the contacts of the selected

29 level until s trunk leading to an idle connector

25

i

30

35

switch of the selected group is found. Assuming,
for example, that the connector switch 30 is the
first available idle connector switch in the se-
lected group, when the wipers of the selector
switch 25 are positioned on the contacts termi-
nating the trunk line extending to this connec-
tor switch, the subscriber’s loop circuit is ex-
tended to. the switch 30 and operation of the
selector switch is arrested in the usual manner.
When the calling loop circuit is cut through to
the connector switch 30 in the manner just ex-
plained, certain of the relays embodied in the
selector switch 25 operate to interrupt the dial
tone signal circuit, and certain of the control-
relays embodied in the connector switch 30 op-
erate to complete a circuit extending by way of
the private conductor of the trunk incoming to
this switch for holding the preceding switches 25
and 15 operated. More specifically, the private

40 or release conductor of the trunk incoming to

the connector switch 30 is grounded in response
to operation of the line and hold relays embodied
in this switch when the calling loop circuit is ex-
tended to the switch. These relays also function

45 to complete a path for impressing ground poten-

50

tial upon the ringing apparatus start lead C109,
thereby to initiate operation of the generator 50
and the ringing interrupter 55 in the event this
apparatus is not already in operation. Follow-
ing the operations just described, the connector
switch 30 is conditioned to respond to the three
remaining digits of the directory number desig-
nating the desired substation B. In response to
the dialing of the second digit at the calling sub-

55 station A, the wipers of the connector switch 30

are stepped vertically to a position opposite the
level of bank contacts at which are terminated
the lines of the ten-line subgroup including the
called line 1. Following this digit, and during

60 the inter-digit pause between the second and

65

third digits, the connector switch 30 is condi-
tioned to rotate its wipers step by step in ac-
cordance with the impulses of the third digit of
the directory number designating -the substation
B. When this third digit is dialed, the wipers of
the switch 30 are operated into engagement with
the set of bank contacts terminating the conduc-
tors of the line 11. During the inter-digit pause
between the third and fourth digits, circuits are

70 prepared for energizing the operating magnet

that the selector switch 25 is seized by the line 7

133 of the ringing code selecting switch 130, and
for determining the position of the relay R{20,
all in accordance with the impulses of the fourth
and final digit. The arrangement of the circuits
for controlling the switching relay R{20 may be
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such that this relay is energized in response to
the dialing of a code-selecting digit having an
odd number of impulses such, for example, as
one, three or five impulses, and is not energized
in response to the dialing of a code-selecting
digit having an even number of impulses. With
such an arrangement, if a code-selecting digit
comprising one impulse is dialed at the calling
substation, the relay RI128 will be energized at
the end of the digit, and ringing voltage having
the code 1 will be selected through operation of
the switch 130 so that ringing voltage of-the
code 1 will be impressed upon the negative line

10

conductor {i{b. In the case under consideration, -

however, wherein the ringer (2 provided at the
substation B is bridged between the positive line
conductor {la and ground, ringing current must
be transmitted over this positive line conductor
in order to energize the ringer §2 and thus signal
the substation B. Accordingly, the code-se-
Jlecting digit designating this substation will,
with the arrangement described, comprise an
even number of impulses. Assuming, for ex-
ample, that the code-selecting .digit designating
the substation B is the digit 4, the wiper 132
will be operated to engage its associated fourth
contact during the dialing of this digit and will
be left standing in engagement with the second
of the two contacts terminating the ringing lead
C204 at the end of the digit. More specifically,
the -impulses of the code-selecting digit are
transmitied to the operating magnet {33 of the
switch 130 so that the wiper 132 is operated one

step in response to each impulse of the digit.

When this wiper is moved off normal, the off-
normal contacts {35 are operated into engage-
ment to prepare a circuit for energizing the re-
lease magnet 134. Also, the relay RI26 is, in
the case assumed, not energized and remains in
its restored position at the end of the code-se-
lecting digit.

15

20

25

30

35
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In accordance with conventional practice,

suitable provisions are made in the connector
switch 30 for testing a selected line, in this case
the line {1, for the purpose of determining the
idle or busy condition thereof. In the event the
line tests busy, the usual busy tone signal is re-
turned over the established connection to in-
form the calling subscriber that the desired con-
nection cannot immediately be obtained. On
the other hand, if the called line {i tests idle,
ringing current of the selected code is transmitted
over the selected side of the line for the purpose
of energizing the ringer provided at the called
substation. More specifically, if the called line
is idle, certain of the relays embodied in the
connector switch 30 operate to prepare a eircuit
for energizing the slow-to-operate ringing con-
trol relay Ri008. This circuit is thereafter com-
pleted at the beginning of the next cycle of
operation of the ringing interrupter 55 when
ground potential is impressed upon the pickup
lead C208, and extends by way of the grounded
lead C208, the upper winding of R100, the private

wiper of the switch 30, and through the winding

of the cut-off relay embodied in the line switch
23 to battery. When energized over this cireuit,
the relay R100 operates to close its preliminary

make contacts 103, thereby to complete a pre--

pared circuit for energizing its lower winding.
Thereafter, the relay RI080 completes its opera-
tion further to prepare a talking circuit between
the calling and called substations, and to com-
plete a path for transmitting ringing current of

45
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the selected code over the selected side .of the
line 1. Following the operation of the relay
R100, a path is completed for impressing ground
potential upon the private wiper of the connector
switch 30, thereby directly to. energize the cut-
off relay embodied in ‘the line switch 20. This
relay now operates to disconnect the windings
of the line relay R{40 from across the conductors
of the line {(, thereby to clear this line of the
shunt impedance represented by the line relay
windings. With the relay R180 operated, ringing
current is caused to traverse the windings of the
ringer 2 provided at the substation B over a
circuit which extends by way of the selected
ringing lead C204, the wiper 132, the contacts
121, 111 and 181, the positive line wiper of the
connector switch 38, the conductor 11ia, the con-
denser 1§, and the windings of the ringer 12 to -
the grounded terminal of the ringing current
generator. This current is, of course, interrupted
in accordance with the No. 2 code and accordingly"
the subscriber at the substation B is informed
that a call intended for his substation has been
routed to the line {1 and should be answered.
Portions of the ringing current transmitted over
the crcuit traced above are obviously shunted
through the ringers respectively provided at the
other substations associated with the line 11
which are bridged between the positive line con-
ductor fla and ground. The coded character
of the ringing current, as reproduced by these
ringers, indicates to the other substation users,
hewever, that the call is intended for the sub-
station B. A portion of the ringing current is
also transmitted over the calling end of the
connection in the usual manner, thereby to signal
the calling subscriber that the called substation
is being signaled.

The desired conversational circuit between the
calling and called substations is fully completed
when the call is answered at the called substa-
ticn B. More particularly when the receiver at
this substation is removed from its supportihg
hook or cradle, a direct current conductive bridge
is conducted across the conductors fia and 11b
of the line 11 to complete a circuit for energizing
the upper winding of the ring cut-off relay
RI110. This circuit may be traced as extending
from ground by way of the ringing lead C204,
the wiper 132, the contacts (21, §i1 and (01,
the conductor Ila, the bridge across the con-
ductors of the line tl, the conductor 11b, the
contacts 102, 113 and (23, and the upper winding
of the relay RII0 to battery. When its upper
winding is energized over this circuit, the relay
R110 operates to close its preliminary make con-
tacts 11§, thereby to complete a prepared circuit
for energizing its lower winding. Thereafter, the
relay RI10 at its contacts 111 and 113, opens two
points in its own operating circuit, and two
points in the above traced circuit for transmit-
ting ringing curernt over the line 1. At its
contacts {12 and ii4, the relay Ri10 completes
the desired conversational circuit between the
calling substation A and the called substation

~B. When the relay Ri10 operates, it also func-

tions to open the path, not shown, by way of
which ring-back tone current is projected over
the calling end of the connection, thereby to ter-
minate the ring-back tone signal in the usual
manner.

As indicated above, if the ringer provided at a
called substation is bridged between the negative
conductor of the associated line and ground, the
switching relay R120 will be operated at the end
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of the code-selecting digit dialed at the calling
substation. For example, if the substation C is
being called and the code designating this suk-
station is the code 4, the wiper 132 of the code-
selecting switch 130 will be left standing in en-
gagement with its associated seventh contact at
the end of the code-selecting digit, and the re-
. lay' R120 will be operated. In such case, the path
traversed by the ringing current extends by way
of the ringing lead C206, the wiper (32, the con-
tacts 122, 113 and 102, the line conductor 11b,
the condenser 16, and the windings of the ringer
{3 to the grounded terminal of the ringing cur-
rent generator 50. Further, when the call is an-
swered at the called substation C, the upper wind-

10

15

ing of the ring cut-off relay R110 is energized -

over & circuit extending by way of the ground-
ed ringing lead C206, the wiper 132, the contacts
122, 113 and {02, the conductor {1b, the bridge
across the conductors of the line (!, the con-
ductor lia, the contacts 10f, {1f and 124, and
the upper winding of Ri{0 to battery. Thus, it
will be seen that the ring cut-off relay R{10 is
energized regardless of whether the relay R120 is
energized or deenergized at the time the call is
answered. In the event the desired substation
such, for example, as the substation D, is ar-
ranged for bridged ringing, the code designating
this substation may be selected by dialing either
the odd or the even-numbered digit designating
the code corresponding to this substation. In
such case, the return path for the ringing current

20

30

extends by way of the upper winding of the ring

cut-off relay R110 and the exchange battery to
the grounded terminal of the ringing current
source. Thus, it will be seen that provisions are
made for both divided and bridged ringing, and
that the ring cut-off relay R110 is.caused to oper-
ate in response to the answering of a call routed
through the switch 30 regardless of the type of
ringing utilized or the side of the selected line
over which ringing current is projected. .

Preferably, the control equipment of the con-
nector switch is so arranged that the release of
the operated switch train is entirely under the
control of the calling party at the substation A.
With such an arrangement, when the connection
is cleared out at the calling substation, the loop
circuit extending through the switches 15 and 25
to the connector switch 390 is interrupted to cause
the release of the line and hold relays embodied
in this switch, in the usual manner. When these
" relays restore, holding ground potential is discon-
nected from the private or release conductor of
the trunk incoming to the connector switch 30 so
that the line and selector switches {5 and 25, re-
spectively, are released. When these relays re-
store, the control apparatus embodied in the con-
nector switch 30 is restored to normal or in a
manner well understood in the art. During the
release of the control apparatus embodied in the
connector switch 30, the previously described
holding circuits for the relays RI10 and R100,
and the operating circuit for the relay R120, are
interrupted causing these relays to restore. Also,
ground potential is removed from the private con-
ductor {ic of the called line i1, whereby the cut-
off relay embodied in the line switch 20 is released
to reconnect the windings of the line relay RI140
across the conductors of this line. When ground
potential is removed frow the private conductor
of the line {1, battery potential is impressed upon
this conductor through the winding of the cut-
off relay embodied in the line switch 20, thereby
to mark the line as idle in the bank confacts of

40
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the connector switches having access thereto.
When the line and hold relays embodied in the
connector switch 30 restore, a circuit is also com-
pleted for energizing the release magnet of the
Strowger switching mechanism embodied in this
switch, thereby to cause the wiper carriage struc-
ture of this mechanism to be restored to rotary
and vertical normal. Similarly, the prepared op-
erating circuit for the release magnet 134 is com-
pleted, whereby the wiper 132 is restored to its
normal position. When this wiper is restored to
normal, the off-normal springs {35 are disen-
gaged to open the circuit for energizing the mag-
net 134. Thus, the apparatus involved in setting
up the connection is fully released.

Referring now more particularly to the opera-

‘tion of the call intercepting circuit 40 to inter-

cept a call routed by way of the connector switch
30 to the line {1, it may be assumed, for example,
that a substation normally designated by the
code 1, and including a ringer bridged between
the negative line conductor 11b and ground, has
been disconnected from service. In order to in-
tercept calls intended for this substation, the re-
lays R210, R230 and R240 are provided, which
relays are connected in the manner illustrated,
and the conductors of the line Il are connected
through the normally open contacts 241 and 242
of the relay R240 to an available set of blank con-
tacts in the finder switch 270. Further, the op-
erating circuit for the lockout relay R210 is con-
nected to be controlled by the No. 1 code slave
relay R220. o

With the circuit arranged in this manner, if
ringing current of the code 1 is projected over
the negative side of the line Il in thé manner
just explained, a portion of the current is caused
to traverse the condenser 234 and the winding
of the relay R2308. The relay R230 will thus op-
erate at the beginning of the first ringing inter-
val which follows the operation of the ringing
relay R{60 embodied in the connector switch 30.
In operating, the relay R230 completes, at its
contacts 231, a primary operating circuit for the
lower winding of the line switching relay R240,
this circuit extending by way of the grounded
private conductor flc, the contacts 212 and 231,
and the lower winding of R240 to battery. When
its lower winding is energized over this circuit,
the relay R240 partially operates to close its X
contacts 243, 245, 249 and 249’ only. At its con-
tacts 245, the relay R240 completes an obvious
circuit for maintaining its lower winding ener-
gized independently of the relay R230. At its
contacts 243, the relay R240 prepares & circuit
for energizing its upper winding. At its contacts
249, the relay R240 prepares two alternative op-
erating circuits for the lockout relay R210. At its
contacts 249’, the relay R240 similarly prepares
two alternative operating circuits for the lockout
relay R210’. If calls intended for substations as-
sociated with the line {i and designated by one
or more of the remaining three codes are to be
intercepted, the relay R240, in partially operating,
also prepares a. pair of operating circuits for
each of the additional lockout relays individually
corresponding to the other codes. In this regard
it will be understood that the circuits provided
for any required additional lockout relays are
identical with those provided in association with.
the two relays R210 and R210’,

During each period whein ringing current is
passed through the winding of the relay R230,
a portion of the current is transmitted by way
of the lead C203 and the condenser 202 to en-
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ergize the winding of the No. 1 code relay R208.
This code relay, in operating, completes at its
contacts 201, an obvious circuit for energizing the
associated slave relay R220. Thus, the control
device or slave relay R220 and the relay R239
are concurrently operated during each tinging
period of the selected code No. 1. The relay
R220. in operating, opens, at its contacts 221,
one of the prepared operating circuits for the
relay R210 and prepares; at its contacts 222, a
second operating circuit for the relay R210. Con-
currently with these operations, the relay R230
opens; at its contacts 233, the second operating
circuit for the relay R210, and prepares, at its

contacts 232, the first mentioned operating cir-.

cult therefor. Thus, the operating circuit for
the relay R2{0 is held open due to the concur-
rent operation of the two relays R220 and R230.

The concurrent operation of the relays R220 and -

R230 to maintain the operating circuit for the
relay R21i0 interrupted, continues throughout
the cycle of operation of the ringing interrupter
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55 which follows operation of the ringing relay .

R100 embodied in the operated connector switch
30. In this regard it will be noted that the re-
lay R210 is of the slow-to-operate type and, ac-
cordingly. will not operate if one of the oper-
ating circuits therefor- is inadvertently closed
for short time intervals occasioned by a differ-
ence in the operating periods of the relays R220
and R230.

30

During this first cycle of operation of the ring- -

Ing interrupter 55, the lockout relays associated
with the line i, and individual to the codes
other than the code 1, are all caused to operate.
Thus, in the case under consideration, ringing
current is not projected over the positive side of

the line {1, and accordingly the relay R230’ is

not energized. When, therefore, the code 5 re-
lay R200’ first operates to complete, at its con-
tacts 201’, the operating circuit for the relay
R220’, the latter relay functions to complete one
of the prepared operating circuits for the code 5
Jockout relay R210’. This operating circuit ex-
tends from ground by way of the contacts 248’,
249, 233’ and 222’, and the winding of the relay
R210 to battery. The ringing interval during
which the relay R210’ is energized over this cir-
cuit is sufficiently long to permit the operation
of this relay. Upon operating, the relay R2108’
completes a locking circult for itself, this cir-
cuit extending by way of the grounded private
conductor 1i1c, the contacts 211’, and the wind-
ing of R2I% to battery. After this circuit is
completed, the relay R2I8’ opens one of the
multiple circuits for energizing the lower wind-
ing of the line switching relay R240 at the con-
_ tacts 212°. Thus, the lockout relay R218’ cor-
responding to the code 5 is locked up for the
duration of the call. In a similar manner, the
other lockout relays individually corresponding
to the codes 2, 3, and 4, if provided in associa-
tion with the line {1, are locked up for the dura-
tion of the call. In this regard it will be ap-
parent that if any one of the lockout relays is
controlled by the relay R230, which is being en-
ergized by ringing current of the code 1 trans-
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mitted over the line I, this latter relay will be

nonconcurrently operated or restored at a time
when the code relay corresponding to the lock-
out relay is not operated or restored. Accord-
ingly, the lockout relay controlled by the relay
R230 will operate and lock to the grounded pri-
vate conductor {ic. Thus, all of the lockout re-

70

lays with the exception of tne relay R218, which 73

" per winding of R240 to battery.
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corresponds to the code of the ringing current
being transmitted over the line 11, will be ener-
gized and locked up during the cycle of opera-
tion of the ringing interrupter 55 which follows
operation of the relay R{88.

At the end of this cycle of operation of the
ringing interruvter 53, and during the initial
portion of the succeeding cycle of operation of

-this interrupter, a second ground pulse is im-

pressed upon the pickup lead C208, thereby to
energize the upper winding of the relay R240.
The circuit for energizing this winding extends
by way of the grounded pickup lead C208, the
contacts 243 and 244’, and the upper winding of
R2498 to battery. When its upper winding is en-
ergized over this secondary operating circuit the
relay R240 completes its operation, and in so
doing closes a locking circuit -for itself which
extends by way of the grounded private con-
ductor ile¢, the contacts 212 and 244, and the up-
After this cir-
cuit is completed, the relay R240 disconnects the
pickup lead C288 from its upper winding terminal
at the contacts 244°. At its contacts 241 and
242, the relay R240 connects the conductors of
the line ti to one set of line contacts in the
banks of the finder switch 218. At its contacts
246, the relay R240 prepares a test circuit over

‘which the test relay R288 is operated when the

wipers of the finder switch 210 have been posi-
tioned on the contacts terminating the conduc-
tors of the line 11. At its contacts 248, the relay
R248 opens a point in each of the two circuits
for energizing the relay R210, whereby the last-
mentioned relay is prevented from operating
during -succeeding cycles .of operation of the
ringing interrupter §5. At its contacts 248’, the
relay R248 opens a point in the two operating
circuits for the code 5 lockout relay R210’. In
a similar manner, the operating circuits for the
other lockout relays provided in conjunction with
the line i1 are opened in response to the oper-
ation of the line switching relay R240. At its
contacts 241, the relay R240 completes an ob-
vious circuit for energizing the slow-to-operate
finder start relay R250. When thus energized
the relay R2568 operates further to prepare, at
its contacts 251, the operating circuit for the
test relay R268. At its contacts 252 the relay
R250 completes a circuit for energizing the oper-
ating magnet 211 of the finder switch. 'This
circuit extends from ground by way of the con-
tacts 263, 252 and 218, and the winding of the
magnet 271 to batlery. Due to the circuit in-
terrupting action of the magnet controlled con-
tacts 218, this magnet operates buzzer fashion
and in cooperation with its associated ratchet
and pawl mechanism operates to drive the wipers
214 to 218, inclusive, over the contacts of their
respective associated contact sets until the line
i1 is found. More specifically, when the wiper
218 engages the test contact corresponding to
the line {1, the above-mentioned circuit for en--
ergizing the test relay R268 is completed. 'This
circuit extends by way of the grounded private
conductor ilc, the contacts 212 and 246, the
wiper 218, the contacts 251, and the winding of
R268 to battery. When energized over this cir-
cuit, the relay R268 immediately operates to open,
at its contacts 263, the above-traced operating
circuit for the magnet 217, whereby the stepping
operation of the finder switch is arrested. At
its contacts 261 and 262, the relay R268 con-
nects the conductors of the line 11 to the con-
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ductors of the trunk 46 extending to the in-
tercepting operator’s position 45.

Following the operation of the relay R260, and

during continued operation of the ringing inter-
rupter 55, coded ringing current is transmitied
over the line ({, through the operated contacts
241 and 242, the wipers 274 and 215, the operated
contacts 261 and 262, and over the conductors
of the trunk 46 to the trunk circuit terminating
the distant end of this trunk. This ringing cur-
rent as thus transmitted to the operator’s posi-
tion 45, may be utilized to control a signal device
in the form of a drop or signal lamp, whereby
the operator attending this position is informed
that a call is present on the trunk 46 which
should be answered. When the call is answered
at this operator’s position, a direct current con-
ductive bridge is connected across the conductors
of the trunk 46, thereby to complete one of the
previously traced operating circuits for the ring
cut-off relay RI116. This relay in operating com-
pletes a talking circuit which extends from the
calling substation to the telephone set in use at
the operator’s position 45, whereby the operator

attending this position may converse with the

calling subscriber and dispose of the call in the
usual manner by informing the subscriber that
the called substation has been taken out of serv-
ice or that the desired party may be reached by
dialing another number.
intercepting circuit 40 is entirely under the con-
trol of the calling subscriber. More specifically,
when the control equipment of the connector
switeh 30 operates in the manner described above
to disconnect the private conductor Ilc of the
line {1 from ground, all of the operated relays,
namely the relasys R240, R250, R260 and the
operated lockout relays R210°, etc., are deener-
gized and restore. When these relays restore,
the call intercepting circuit 40 is fully released
and is prepared for further operation. In this
regard it is pointed out that the finder switch
- 210 is of the non-homing type, i. e., the wipers
thereof are left standing in engagement with the
contacts corresponding to the line { | until further
operation thereof is initiated in response to the
rouging of another call to the intercepting cir-
cuit. .
In the event the above-traced call routed to
the line 11 is not intended for a substation ar-
ranged for call interception, the call intercepting
circuit 40 will be prevented from operating re-
gardless of the side of the line over which ring-
ing current is projected during the ringing period.
In such case the called substation will necessarily
be designated by a ringing code other than the
code I. Accordingly, if the ringing current is
transmitted over the negative line conductor Iib
to energize the ringer provided at a called sub-
station and incidental thereto the relay R230,
this relay will be nonconcurrently operated with
the No. 1 code relay R200 during one or more
intervals of the first cycle of operation of the
ringing interrupter 55 which follows the opera-
tion of the ringing relay Ri00. When the relay
R230 first operates in response to ringing cur-
rent transmitted over the line i1, it functions
to complete the previously traced circuit for ener-
gizing the lower winding of the relay R240. The
Telay R240 is thus caused partially to operate to
prepare the respective operating circuits for the
lockout relays R210, R210’, etc. When, there-
after, the relay R230 is operated during an in-
terval when the relay R220 is restored, or vice

The release of the call &
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versd, one of the two operating circuits for the
relay R210 is completed. This circuit may ex-
tend from ground by way of the contacts 248,
249, 232 and 221, and the winding of the relay
R210 to battery, or alternatively from ground by
way of the contacts 248, 249, 233 and 222, and
the winding of R210 to battery, depending upon
which of the two relays R230 and R220 is oper-
ated. When energized over one of the two cir-
cuits just traced, the relay R210 operates after a
short interval to complete a locking circuit for
itself, this circuit extending by way of the
grounded private conductor (lc, the contacts 2t1,
and the winding of R2{0 to battery. After this
circuit is completed, the relay R210, at its con-
tacts 212, opens one of the parallel locking cir-
cuits for the relay R240. In.a manner similar
to that just described, the other lockout relays
associated with the line {1 and corresponding to
the other ringing codes are energized in response
to nonconcurrent operation of the code and
ringing relays by which they are respectively con-
trolled. Each of these lockout relays, in operat-
ing, locks to the grounded private conductor tlc
of the called line il. Since all of the lockout
relays associated with the line f{ are held ener-
gized over the grounded private conductor ilc
of the line {{, it will be apparent that these
relays are only released in response to the release
of the switch frain through which the call .is
routed to the line {1. In other words, the lock-
out relays are held operated for the duration of
the call. With these relays operated the inter-
cepting circuit 40 is positively prevented from
intercepting or otherwise interfering with the call
which has been routed to one of the substations
associated with the line 11. Thus, with all of
the lockout relays R210, R210’, etc., energized,
the primary operating circuit for the relay R249
is opened at the contacts 212, 212’, etc., so that
this relay is fully released. When the connec-
tion involving the line 1l is subsequently released
and the control equipment operates to disconnect
the private conductor {lc from ground, the oper-
ated lockout relays are deenergized and restore.
The call intercepting circuit 40 is thus fully re-
stored to normal.

From the foregoing explanation it will be ap-
parent that if ringing voltage of the code 5 is
impressed upon the positive line conductor lla
to energize the ringing relay R230’ and thus
cause the partial operation of the line switching
relay R240, the ringing relay R230’ by concur-
rently operating with the No. 5 code relay R200’
will hold the operating circuit for the code 5
lockout relay R210’ open at the contacts 221,
222’, 232" and 233’. Al of the other lockout re-
1ays associated with the line 11 will be energized
in & manner clearly apparent from the preced-
ing description. With the relay R210’ deener-
gized, however, the primary circuit for energiz-
ing the lower winding of the line switching relay
R248 is not interrupted. Accordingly, at the end
of the ensuing cycle of operation of the ringing
interrupter, when ground potential is again
impressed upon the pickup lead C208, the line
switching relay R240 will be caused to complete
its operation whereby the call is intercepted and
routed to the operator’s position 45. In a similar
manner, calls intended for substations associated
with the line 11 and designated by ringing cur-
rents of the other three codes may be intercepted
through the provision of additional lockout re-
lays.
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If desired, each of the lines arranged for call
intercepting service may be terminated in a line
circuit individual to the line and provided at the
intercepting operator’s position 45, thus permit-
ting the lines occupied with intercepted calls to
be identified by the operator. This mode of
arranging the circuit is indicated by the dash-
line trunk 46a, the conductors of which extend
from the contacts 241 and 242 of the line switch-
ing relay R240 directly to a line jack provided at
the operator’s position 45. In this case, the
finder switch 270 and the circuits for controlling
this switch may be dispensed with. More spe-
cifically, if the finder switch 270 is omitted and
g straight connection.d6a to the intercepting
operator’s position 45 is used, the contacts 246
and 247 embodied in the relay R240 may be omit-
ted from this relay. Otherwise, the circuit
arrangement will be exactly as disclosed.

From the foregoing explanation it will be un-

derstood that the intercepting circuit 40 is so
arranged that operation of this circuit inadvert-
ently to intercept calls routed to the lines served
thereby, is positively prevented. 'This is true for
the reason that the ringing voltage impressed
on a line arranged for intercepting service is,
during the first code cycle of each voltage, uti-
lized for test purposes. If the character of the
ringing voltage impressed on the line during this
first ringing period indicates that the call is not
to be intercepted, the call intercepting appa-
ratus individual to that line is locked up and
positively prevented from operating to route a
connection to the operator’s position 45. On the
- other hand, if the call is to be intercepted, the
. intercepting operation is performed in response
to the pickup pulse applied to the pickup lead
C208 at the end of the first ringing cycle. This,
of course, means that the interception of the
call is only delayed for a short time interval.

‘While there has been described what is at pres-
ent considered to be the preferred embodiment
of the invention, it will be understood that vari-
ous modifications may be made-therein and it is
contemplated to cover in the appended claims
all such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. In a telephone system, a line, an operator’s
position, cyclically operating ringing apparatus
for developing one or more pulses of ringing volt-

- age during each cycle of operation thereof, a con-
trol device operative in accordance with said volt-
age pulses, means for routing & call to said line
from another line of the system and for impress-
ing said ringing voltage pulses upon said line, a
control relay energized - by .ringing voltage im-
pressed upon said line, a line switching relay par-
tially operative in response to operation of said
control relay, means for causing said line switch-
ing relay to complete its operation in the event
said control device and said control relay are
stvbstantially concurrently operated during one
cycle of operation of said apparatus, and means
responsive to the complete operation of said line
switching relay for extending a connection from

" said line to said operator’s position. :

2. In a telephone system, a line, an operator’s
position, cyclically operating ringing apparatus
for developing one or more pulses of ringing volt-
age during each cycle of operation thereof, a con-
trol device operative in accordance with said volt-
age pulses, means for routing a call to said line
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ing said ringing voltage pulses upon said line, a
control relay energized by ringing voltage im-
pressed upon said line, a line switching relay par-
tially operative in response to operation of said
gontrol relay, means for causing said line switch-
ing relay to complete its operation in the event
said control device and said controf relay are sub-
stantially concurrently operated during one cycle
of operation of said apparatus, means responsive
to non-concurrent operation of said control relay
and said control device during said one cycle of
qperation of said apparatus for deenergizing said
line switching relay, and means responsive to the
complete operation of said line switching relay for
extending a connection from said line to said op-
erator’s position.

3. In a telephone system, a line including talk-
ing conductors and a private conductor, an opera-
tor’s position, .cyclically operating ringing appa-
ratus for developing one or more pulses of ringing
voltage during each cycle of operation thereof,
a control device operative in accordance with said
voltage pulses, an automatic switch having access
to said line and-including means for impressing
said ringing voltage upon said line, means includ-
ing said switch for routing a call to said line
from another line of the system, a control relay
energized by ringing voltage Impressed upon said
line, a line switching relay, a primary operating
circuit for said line switching relay, said primary
operating circuit including said private conductor
and being completed to cause the partial opera-
tion of said line switching relay in response to
seizure of said line by said switch and the opera-
tion of said control relay, a secondary operating
circuit for said line switching relay, said second-
ary operating circuit being prepared in response
to the partial operation of said line switching re-
lay, means for completing said secondary operat-
ing circuit to cause said line switching relay to
complete its operation in the event said control
device and said control relay are substantially
concurrently operated during one eycle of opera-
tion of said apparatus, and means responsive to
the complete operation of said line switching re-
lay for extending a connection from said line to
said operator’s position.- '

4. In a telephone system, a line including talk-
ing conductors and a private conductor, an op-
erator’s position, cyeclically operating ringing ap-
p;aratus for developing one or more pulses of
ringing voltage during each cycle of operation
thereof, a control device operative in accordance
with said voltage pulses, an automatic switch
having access to said line and including means
fpr impressing said . ringing voltage upon said
line, means including said switch for routing a
call to said line from another line of the system,
a_ control relay energized by ringing voltage im-
pressed upon said line, a line switching relay, a
primary operating circuit for said line switching

.relay, said primary operating circuit including

said private conductor and being completed to
cause the partial operation of said line switching
relay in response to seizure of said line by said
switch and the operation of said control relay, a
secondary operating circuit for said line switch-
ing relay, said secondary operating circuit being
prepared in response to the partial operation of
said line switching relay, means for completing
said secondary operating circuit to cause said line
switching relay to complete its operation in the
event said control device and said control relay
are substantially - concurrently operated during
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one cycle of operation of said apparatus, means
responsive to non-concurrent operation of said
control relay and said control device during said
one cycle of operation of said apparatus for de-
energizing said line switching relay, and means
responsive to the complete operation of said line
switching relay for extending a tonnection from
said line to said operator’s position -~

5. In a telephone system, & line including talk-
ing conductors and a private conductor, an op-
erator’s position, cyclically operating ringing ap-
paratus including a pickup lead, means for im-
pressing a pickup pulse upon said lead at the be-
ginning of each cycle of operation of said appa-
ratus and means for developing one or more
pulses of ringing voltage during each cycle of
operation of said apparatus, a control device op-
erative in accordance with said voltage pulses,
an automatic switch having access to said line,
means including said switch for routing a call
to said line from another line of the system, said
switch including means operative in response
t6 a first pickup pulse impressed upon said lead
“to impress said ringing voltage upon said line, a
control relay energized by ringing voltage im-
pressed upon said line, a line switching relay,
a primary operating circuit for said line switch-
ing relay, said primary operating circuit includ-
ing said private conductor and being completed
to cause the partial operation of said line switch-
ing relay in response to seizure of said line by
said switch and the operation of said control re-
lay, a secondary operating circuit for said line
switching relay, said secondary operating circuit
including said pickup lead and being-completed
to cause said line switching relay to complete
its operation in response to the partial operation
of said line switching relay followed by the appli-
cation of a second pickup pulse to said lead only
in the event said control device and said ¢ontrol
-relay are substantially concurrently operated dur-
ing the cycle of operation of said apparatus de-
fined by said first and second pickup pulses, and
means responsive to the complete operation of
said line switching relay for extending a connec-
tion from said line to said operator’s position.

6. In a telephone system, a line including talk-
ing conductors and a private conductor, an op-
erator’s position, cyclically operating ringing ap-
paratus including a pickup lead, means for im-
pressing a pickup pulse upon said lead at the
beginning of each cycle of operation of said ap-
paratus and means for developing one or more
pulses of ringing voltage during each cycle of
operation of said apparatus, a control device op-
erative in accordance with said voltage pulses,
an aubtomatic switch having access to said line,
means including said switch for routing a call
to said line from another line of the system, said
switch including means operative in response to
a first pickup pulse impressed upon said lead to
impress said ringing voltage upon said line, a
control relay energized by ringing veltage im-
pressed upon said line, a line switching relay,
a primary operating circuit for said line switch-
ing relay, said primary operating circuit including
said private conductor and being completed to
cause the partial operation of said line switching
relay in response to -seizure of said line by said
switch and the operation of said control relay,
a secondary operating circuit for said line switch-
ing relay, said secondary operating circuit includ-
ing said pickup lead and being completed to

9

operation in response to the partial operation of
said line switching relay followed by the appli-
cation of a second pickup pulse to said lead only
in the event said control device and said control
relay are substantially concurrently operated dur-
ing the cycle of operation of said apparatus de-

" fined by said first and second pickup pulses,
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means responsive to non-concurrent operation of
said control relay during said one cycle of oper-
ation of said apparatus for deenergizing said line
switching relay, thereby to prevent the complete
operation of said line switching relay in response
to said second pickup pulse, and means respon-
sive to the complete operation of said line switch-
ing relay for extending a connection from said

" line to said operator’s position.

20

7. In a telephone system, a line adapted to have
a plurality of substations associated therewith,
cyclically operating ringing apparatus including
means for developing a plurality of differently
coded ringing voltages during each cycle of op-
eration thereof, control relays individually cor-
responding to the ringing codes and each oper-

. ative during each ringing interval of the corre-
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cause said line switching relay to complete its 78.

sponding code, means for routing a call to said
line from another line of the system and for im-
pressing ringing voltage of a selected code upon
said line, and means jointly controlled by the
application of ringing voltage to said line and
the operation of a predetermined cne of said
relays for intercepting said call only in the event
the operation of said one relay is concurrent with
the application of ringing voltage to said line for
one complete cycle of operation of said ringing,
apparatus. .
. 8. In a telephone system, a line adapted to
have a plurality of substations associated there-
with, cyclically operating ringing apparatus in-
cluding means for developing a plurality of dif-
ferently coded ringing voltages during each cycle
of operation thereof, control relays- individually
corresponding -to the ringing codes and each op-
erative during each ringing interval of the corre-
sponding code, means for routing a call to said
line from another line of the system and for im-
pressing ringing voltage of a selected code upon
said line, means jointly controlled by the appli-
cation of ringing voltage to said line and the op-
eration of a predetermined one of said relays for
intercepting said call only in the event the oper-
ation of said one relay is concurrent with the

"application of ringing voltage to said line for one

complete cycle of operation of said ringing ap-
paratus, and means operative in response to op-
eration of said one relay at a time when ringing
voltage is not impressed upon said line or to the
application of ringing voltage to said line at a
time when said one relay is not operated for pre-
venting the operation of said last-named means.
9. In a telephone system, a line adapted to

“have a plurality of substations associated there-

with, cyclically operating ringing apparatus in-
cluding a pickup lead, means for impressing a
pickup pulse upon said lead at the beginning of
each cycle of operation of said apparatus and
means for developing differently coded ringing
voltages during each cycle of operation of said
apparatus, control relays individually corre-
sponding to said codes and each operative during
each ringing interval of the corresponding code,
line switching apparatus for routing a call to said
line from another line of the system and includ-
ing means operative in response to a first pickup
pulse applied to said lead for impressing ringing




10

voltage of a selected code upon sald line, and
means jointly controlled by the application of
ringing voltage to said line, the operation of a
predetermined one of said relays, and the appli-
cation of a second pickup pulse to said lead for
intercepting said call only in the event the oper-
ation of said one relay is concurrent with the
application of ringing voltage to said line during
the cycle of operation of sald apparatus defined
by said first and second pickup pulses.

10. In a telephone system, a line adapted to
have a plurality of substations assoclated there-
with, cyclically operating ringing apparatus in-
cluding a pickup lead, means for impressing a
pickup pulse upon said lead at the beginning of
each cycle of operation of said apparatus and
means for developing differently coded ringink
voltages during each cycle of operation of said
apparatus, control relays individually corre-
sponding to sald codes and each operative dur-
ing each ringing interval of the corresponding
code, line switching apparatus for routing a call
to said line from another line of the system and
including means operative in response to a first
pickup pulse applied to said lead for impressing
ringing voltage of a selected code upon said line,
means jointly controlled by the application of
ringing voltage to said line, the operation of a
predetermined one of said relays, and the appli-
cation of a second pickup pulse to said lead for
intercepting said call only in the event the oper-
ation of said one relay is concurrent with the
application of ringing voltage to said line dur-
ing the cycle of operation of said apparatus de-
fined by said first and second pickup pulses, and
means operative in response to operation of said
one relay at & time when ringing voltage is not
impressed upon said line or to the application of
ringing voltage to said line at a time when said
one relay is not operated for preventing the op-
eration of said last-named means.

11. In a telephone system, a multiparty line,
cyclically operating ringing apparatus including
a pickup lead, means for impressing a pickup
pulse upon said lead at the beginning of each cy-
cle of operation of said apparatus and means for
developing differently coded ringing voltages dur-
ing each cycle of operation of said apparatus,

2,268,424

10

15

20

25

30

35 -

40

45

line switching apparatus for routing a call to said -

line from another line of the system and includ-
ing means operative in response to a pick-up
bulse applied to said lead for impressing ringing
voltage of a selected code upon said line, a code
marking path individual to one of said codes and
to which ringing voltage of said one code is ap-
plied by said ringing apparatus, and means op-
erative in response to the application of a suc-
ceeding pickup pulse to said pickup lead for in-
tercepting said call only in the event the code of
the ringing voltage applied to said multiparty
line matches the code of the ringing voltage ap-
- plied to said marking path. .

12. In a telephone system, a multiparty line,
cyclically operating: ringing apparatus including
a pickup lead, means for impressing a pickup
pulse upon said lead at the beginning of each
cycle of ‘operation of said apparatus and means
for developing differently coded ringing voltages
during each cycle of operation of said apparatus,
line switching apparatus for routing a call to said
line from another line of the system and includ-
ing means cperative in response to a pickup pulse
applied to said lead for impressing ringing volt-
age of a sélected code upon said line, a code
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means-including at least a portion of said ring-
ing apparatus for transmitting signals of said
one code over sald marking path, and means
operative in response to the application of a suc-
ceeding pickup pulse to said pickup lead for in-
tercepting said call only in the event the code
of the ringing voltage applied to said multiparty .
line matches the code of the signals transmitted

‘over sald marking path.

13. In a telephone system, a multiparty line,
cyclically operating ringing apparatus including
a pickup lead, means for impressing a pickup
pulse upon sald lead at the beginning of each
cycle of operation of said apparatus and means
for developing differently coded ringing voltages
during each cycle of operation of said apparatus,
line switching apparatus for routing a call to
said line from another line of the system and
including means operative in response to a pick-
up pulse applied to said lead for impressing
ringing voltage of a selected code upon said line,
a code marking path individual to one of said
codes, means including at least a portion of said -
ringing apparatus for transmitting signals of
sald one code over said marking path, and means
operative in response to the application of a
second pickup pulse to said pickup lead for inter-
cepting said call only in the event the code seg-
ments of the ringing voltage applied to said
multiparty line match tne code segments of the
signals transmitted over said marking path dur-
ing the cycle of operation of sald ringing sppa-
ratus which is defilned by said first and second
pickup pulses.

14. In a telephone system, a multiparty line,
an automatic switch having access to said line
through its outlet contacts, cyclically operating
ringing apparatus including a pickup lead, means
for impressing a pickup pulse upon said lead at
the beginning of each cycle of operation of said
apparatus and means for developing differently
coded ringing voltages during each cycle of oper-
ation of sald apparatus, means including said
switch for routing a call to said line from an-
other line of the system, sald switch including
means operative in response to the application
of & pickup pulse to sald lead for impressing
ringing voltage of a selected code on said multi-
party line, a code marking path individual to
one of said codes, means including at least a
portion of said ringing apparatus for transmit-
ting signals of said one code over sald marking
path, and means jointly controlled over the out-
let contacts of sald switch and over sald mark-
ing path and operative in response to the appli-
cation of a succeeding pickup pulse to sald pick-
up lead for intercepting said.call only in the
event the code of the ringing voltage applied to
said multiparty line' matches the code of tne
signals transmitted over said marking path. .

15. In a telephone system, a multiparty line,
an automatic switch having access to sald line-
through its outlet contacts, cyclically operating
ringing apparatus including a pickup lead, means
for impressing a pickup pulse upon said lead
at the beginning of each cycle of operation of
sald apparatus and means for developing differ-
ently coded ringing voltages during each cycle
of operation of said apparatus, means including
said switch for routing a call to said line from
another line of the system, said switch including
means operative in response to the application
of a pickup pulse to sald lead for impressing
ringing voltage of a selected code on said multi-

marking path individual to one of said codes, 78 party line, & code marking path individual to one
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of said codes, means including at least a portion
of said ringing apparatus for transmitting signals

of said one code over said marking path, means

operative in response to the application of a
succeeding pickup pulse to said pickup lead for
intercepting said call, and means controlled
jointly over said marking path and througn the

outlet contacts of said switch for preventing said
call from being intercepted.in the event the code
of ithe ringing voltage applied to said multi-

party line fails to match the code of the signals
5 transmitted over said marking path.

WILLIAM H. RYAN.



