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UNITED STATES PATENT OFFICE

- TELEPHONE SYSTEM

Roy W. J ones, Chicage, Ill,, assignor to Associated
Electric. Laboratories, Inc Chicago, ¥, a ‘cor-

poration of Delaware

Applicatit)n November 16, 1940, Serial No. 365,850
(CL 179—27)

24 Claims.

The present invention relates to telephone sys-
tems and, more particularly; to improvements in
call intercepting facilities, provided in telephone
systems of the automatic type, for the purpose
of intercepting calls rotted to certain of the mul-
tiparty subscriber lines of the system.

It is an object of the present invention to prc-
vide improved-call mterceptmg apparatus which -
is of gimple and economlcal arrangement and op-
erates in-a'new and 1mproved manner to inter-
cept calls to one or more of -the substations as~
sociated  with~ a~ multiparty subscriber line and
automatically to route such calls to-an operator’s
position. :

It is another object of the 1nvent10n to prov1de
improved apparatus of the character described,
which is arranged to operate on'a selective code
basis through the provision of code reglster ap-
paratus which is apart from the regular exchange
switching ‘equipment, is contr olled over the talk-
ing leads of the hnes arranged for call 1ntelcep-
tion, and functions to dlstxngmsh between calls
which are to be mtercepted and calls Whl(‘h are
not to be mtercepted ‘

It is a further object of the mventmn to provide
for use in 8 call intercepting arr angement of the
character descrlbed ‘improved call code register-
ing equlpment Whlch functlons to d1st1ngu1sh
between codes having different numbers of ring-
ing pericds of the same or d1fferent lengths and
also to distinguish between codes havmg the same
number of ringing perlods certain of Wthh differ
in length.

The invention is'illustrated in its embodlment

in an automatlc telephone system which com- 3

prises a plurahty of . subscriber lines, several of.
- which are of the multiparty type, together with
automatic . switching equipment for sebting up
connectrons between the lines.: The system fur-

ther comprises ringing apparatus of the selective: «

code type.for selectively signaling the subsiations
served by: the multiparty lines. ~More particu-
larly, this apparatus 1nc1udes a ‘rihging inter-
rupter Whrch functions. to. produce ringing codes
consisting solely: of. different. numbers of short.
rings, and, also: codes consmtmg of :long rings
and codes having included therein a plurality .of
short. rings supplemented by one: or more long
rings. - In. accordance with’ conventional prac-

tlce, this 1mvxng mterrupter functlons 1r\ acy- '

code is 1ndlcated by the productlon of a plckup
pulse, and each code is divided into two. halves,
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the ringing perlods of which are separ ated by a -

relatively long spacing interval. The automatic

switching equipment of the sysiem includes. a
plurality of connector switches having access to
the subscriber lines of the multiparty type. Each
of these connector switches is equipped with im-
pulse responsive ringing control apparatus which
functions to select the ringing code designating
the desired substation, and also to select the side
of the called line over which ringing current is
to. be transmitted 1n signaling the deslred sub-
station.

. In aceordance with the present invention, there
is'provided in-association with each of the multi-
party subscriber lines, with-respect to which calls
are to be intercepted; call intercepting apparatus
which comprises a register cperative in response
to ringing signals transmitted over the line and
having settings individually corresponding to the
differently coded signals. - Additional means con-
trolled. by the register ‘are provided for routing
calls which ‘are to be intercepted to an operator’s
positicn. . The arrangement of the register is such
that différent settings are imparted to the mark--
ing paths controlled thereby, depending upon the
side ‘of ‘the line over which ringing current is
transmitted during & signaling operation. Dif-
ferent settings are also imparted to the marking
paths, dependmg upon whether brldged or di-
vided ringing is utilized during a signaling opera-
tion. - The apparatus which functions to forward
calls to the operators p051t10n is-directly con- .
trolled over one or more of these marking paths.
‘The grrangement of the register is such that it
functions as a countlng device, diffelent settings
bemc imparted thereto, dependmg upon the num-
ber of ringing perlods maklng up a ringing code
used in signaling over the asscciated line. Dif-
ferent settings are also 1mparted to this register,
dependmg upon the length of the individual ring-
ing ‘periods -in the selected code. By virtue of
these various selective’ functions characterizing
the gperation of the register, the apparatus is par-
ticularly ‘useful when used in conjunction with
multiparty lines serving a laz. ge number. of sub-~
stations.

The novel features beheved to be char acteristic
of ‘the invention are set forth with oaltlcularlty
in the ‘appended claims;  The invention, hoth as
to its organization and method. of opcratlon, to-
gether with further objects and advantages there-
of “will best be understood by reference to .the.
specification taken in copnection with the accom-
panying drawings in which Figs. 1, 2,73 and 4,
inclusive, when' laid end to. end in ‘the order
named 111ust1ate an automatic telephone system
having incorporated therein call intercepting ap-




2

paratus characterized by the features of the in-
vention briefly outlined above. More specifically,
a portion of the automatic switching equipment
provided in the system is illustrated in schematic
form in Fig. 1 of the drawings. A call intercept-
ing trunk circuit connected and arranged in ac-
cordance with the present invention is illustrated
in Figs. 2 and 3 of the drawings, and Fig. 4 illus-
trates an intercepting trunk circuit finder and
the apparatus provided at the intercepting op-
erator’s position to which the intercepted calls
are routed.

Referring now to the drawings, the system
there illustrated comprises, in general, an ex-
change, a plurality of single party subscribers’
lines, one of which is indicated at 10, extending
to the exchange, and a plurality of subscriber-
controlled automatic switches including line
switches indicated at {5 and 20, respectively, a
selector switch 25, and a connector switch 30, for
setting up connections between the various sub-
scribers’ lines, The system also includes a plu-
rality of multiparty lines, one of which is indi-
cated at Il as terminating in the line switch 15

and also in the bank contacts of the connector o

switch 30. This line has associated therewith a
plurality of substations B, C and D which indi-
vidually include signal devices in the form of
ringers 12, {3 and 14. More specifically, the

ringer 12 is connected in series with a condenser !

15’ between the negative side of the line i and
ground, the ringer i3 is connected in series with
a condenser 16 between the positive side of the
line t1 and ground, and the ringer 14 is bridged
across the conductors of the line {1 in series with
a condenser 17. The end of the line 10 remote
from the exchange terminates at a subscriber’s
substation A of the usual common battery type.
The line switches 15 and 20 and the other similar

switches of the system are non-numerical. 4

switches in the sense that they are ineffective to
perform anhy line selecting functions cther than
those of selecting idle ones of the selector
switches. The selector and connector switches,
on the other hand, are commonly known as nu-
merical switches in that they are operative to
perform particular line selecting functions in
response to impulses transmitteq thereto. It will
be understood that a - plurality of switches of
each type, namely, a plurality of line switches,
a plurality of selector switches, and a plurality
of connector switches, are provided in the system
for performing the usual line switching func-
tions. The switches of each type are respectively
arranged in groups and, in accordance with uni-
versally followed practice, the number of switches
in each group is determined by the maximum
volume of traffic the particular switch group is
required to handle. Further in accordance with
conventional practice, each of the subscribers’
lines is multiplied between the corresponding
bank contacts of a group of connector switches,
whereby a plurality of such switches are ren-
dered available for setting up connections be-
tween each line and every other line of the sys-
tem. The line switches, on the other hand, are
individually associated with the respective sub-
scribers’ lines.

HEach of the line switches 20, 35, etc., is pref-
erably of the well-known rotary type, of which
there are several commercial embodiments.
Each of the selector and connector switches is
preferably of the well-known Strowger type hav-
ing embodied therein a wiper carriage structure
adapted to be translated vertically to bring the
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wipers thereof to a position opposite a particular
level of bank contacts and then rotated to bring
the wipers into engagement with a particular set
of bank contacts in a selected level; vertical, ro-
tary and release magnets; and control relays
suitably connected and arranged to control the
energization of the various magnets and the line
switching in accordance with the particular
functions of the switch. Obviously, the particu-
lar arrangement of the control apparatus em-
bodied in the switches of different type is differ-
ent in each instance, depending upon the char-
acter of the switch.

In order more clearly to explain the operation
of the circuits to which the invention pertains,
a portion of the relay equipment embodied in
the connector switch 32 has been shown in de-
tail. More particularly, this equipment com-
prises a transfer relay R90, a slow-to-operate
ringing control relay R100, a slow-acting ring
cut-off relay RI10, and a ringing code selecting
switch 120 of the well-known minor type. In
brief, the switch 120 comprises a plurality of sets
of bank contacts, wipers individually associated
with the contact sefs, means comprising an oper-
ating magnet 123 for driving the wipers over the
contacts of the associated contact sets, a release
magnet 124 for causing the wipers to be returned
to normal, and. a pair of off-normal contacts 125
for controlling the operating circuit for the re-
lease magnet 124. The twenty code leads ex-
tending to the contacts of the code selecting
switch 120 may be divided into groups of five
each, with the leads in each group terminated at
different sets of contacts in the code selecting
switch 120. With this arrangement the opera-
tion of the switch 120 to any desired position
serves to select four different codes and in order
to narrow the selection to the particular code
identifying the called substation, an additional
impulse responsive switch either of the rotary or
relay type is provided in the connector switch.
This additional switch may be controlled by the
impulses of the third or fourth digit transmitted
to the connector switch 80. Arrangements of
this character for providing twenty party code
selecting facilities in a connector switch are well-
known in the art and accordingly the details
theerof have not been illustrated in the drawings.
As indicated previously, the line switches indi-
vidually associated with the subscribers’ lines are
of the well-known rotary type. The switch 25
includes a line relay R130 which is illustrated in
the drawings in order to facilitate an explanation
of certain of the circuits referred to hereinafter.

The equipment provided in the line terminat-
ing exchange also comprises a ringing current
generator 40 and a cyclically operating ringing
interrupter 50 which functions to deliver to the
various connector switches a total of twenty dif-
ferently coded ringing signals. The arrange-
ment of the ringing interrupter is such that all
codes are produced during each cycle of opera-
tion of the apparatus and the differently coded
signal voltages are impressed upon different ring-
ing leads which extend to the contacts of the
code selecting switches provided in the connector
switches. The interrupter also includes provi-
sions for transmitting a ground pulse over the
pickup lead C33 during each interval separating
two ringing cycles. More specifically, the ar-
rangement of the interrupter 59 is such that the
major portion of the ringing codes are each di-
vided into two halves which are separated by a
spacing interval. The halves of the various
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codes may comprise. different numbers of :ring-
":ing periods, ‘or ‘the  same number ‘of ringing
periods certain -of “which differ in length.  For
example, the code designating the substation B
may comprise two short ringing periods, a spacing
interval -and one short ‘ringing period; the sub-
~-gtation:C may be designated by a code compris-
ing ‘four shert ringing periods, -a spacing period
and two short ringing periods; and the code
_~designating the substation D may comprise one
long ringing period, a spacing interval-and three
short ringing periods. 'Provisions are:also made
in the interrupter 50 for transmitting a ground
pulse over the control-lead C38 during each short
ringing .period of ‘all: codes. “More: specifically,
the arrangement is such that each pulse trans-
mitted over ‘this lead starts shortly after the cor-
responding short ringing period begins and ends
‘shortly ‘after the termination ‘of ‘the ‘correspond-
ing. short ringing period. ~The interrupter 50
also functions to transmit a-ground pulse -over
the control lead C38 during the spacing interval
separating the two ‘halves of each ringing code.
Physically, the ringing interrupter 58 may be of

the well-known all relay type or of the conven- :

tional motor driven commutator type, the wiring
of the various commutating contacts to provide
the desired . timed relationship of the ringing
neriods, the pickup pulses and the control pulses

transmitted over the control lead C38, being ob- :

tained in accordance -with - well-known - design
principles. ’

The system. further comprises a call intercept-
ing operator's position 410, to which predeter-

mined calls, routed to-certain of the lines of the ¥

system. may automatically be extended through
operation of the improved trunk circuit appara-
tus illustrated in Pigs. 2. 3 ‘and 4 of the draw-
ines.  The apparatus provided at the operator’s
position 419 includes an answer jack 412, through
which  connections are made to the operator’s
cord circuit, and an incoming call signal lamp
ati. ‘

Neglecting for the present the details of the

call ‘interrupting apparatus, the system as.'de- -

scribed above is, in general, entirely ocniventional
in form and its operation is ‘well understood in
the art. In - brief, when a subscriber, such, for
example, as the subscriber at the substation A,

lifts his receiver fromits hook to initiate a call %

intended for a second subscriber’s substation,
such, for example, as the substation B, a loop
circuit is completed for initiating the operation
of the line switch 29 to select a trunk line lead-

ing ‘to an idle ‘selector. switch. Assuming, for -

example, that the selector switch 25 is selected
by the line switch 20, when the trunk line leading
to his selector switch is seized, the calling loop
circuit is extended to this selector switch and the
switch is conditioned to respond to the first series
of “impulses:- dialed at the calling substation,
With the selector switch 25 in this condition, the
usual dial ‘tone signal is" returned: over 'the
established loop circuit to the calling :subscriber
to indicate that the ‘dialing operation may be
started. When the first digit is dialed at the
calling substation;  the -switch - 25 elevates ifs
wipers to a position opposite the level of bank
contacts terminating the trunks leading to the
connector switches having access to the‘called
line {{. Pollowing this operation and during the
interdigit pause between. the first and second
digits. the wipers of the switch 25 are automati-
cally steoped over the contacts of the selected
level until' a trunk line leading to an-idle -con=

e
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‘nector switch of the:selected group is found. i As-

ssuming that ‘the connector switch 30 is the first

available idle connector switch ‘in the -selected
group, when the wipers of the selector switch 25

:are 'stepped -into engagemeént with the contacts
‘terminating the ~trunk line extending to this
-eonnector ‘switch, the subscriber’s loop circuit is

extended to the switch 39, thereby to cause this
connector switch to be ¢onditioned to respond to

‘the second series of impulses dialed at the calling
‘substation. - 'When the connector switch 30 is

séized -in -the manner just described, certain of

‘the “control relays embodied therein, and more
‘particularly the line and hold relays, operate to

complete a path for impressing ground potential
upon' the start conductor C36 extending to the

‘ringing “interrupter 59, thereby to initiate the

cperation of the interrupter in the event it is

not already ‘in operation. - When operation of the

interrupter 50 is initiated, differently coded ring-

‘ing voltages are impressed upon the code leads in
the manner previously explained.

In response to
the dialing of the second digit, the wipers of the

‘connector switch 30 are stepped vertically to a

position ‘opposite ‘the leveél of bank contacts at
which are terminated ‘the lines of the subgroup
inéluding ‘the called line i'l.. Following this digit
and:during the interdigit pause between the sec-
ond and third digits, the connector switch is con-

«ditioned to rotate its wipers step by step in ac-
-cordance. with the impulses of the third digit to
-he -dialed at the calling stubstation. When this

third digit is dialed, the wipers of the switch 30
are operated 'into engagement with the set of
bank contacts terminating the called line If.
During the interdigit pause betwen the third and
fourth digits, circuits are ‘prepared for energiz-
ing ‘the operating magnet or the relays of the

first “code ‘selecting switch, hot shown. This
switch responds ‘to the impulses of the impulses
of bhe fourth digit by selecting the group of five

codes which “includes the code designating the

pause between the fourth and fifth digits dialed

desired ' substation B. During ‘the interdigit

at the calling substation, circuits are prepared

for energizing the operating magnet 123 of the

‘code selecting switch 120-in accordance with the

impulseg of the fifth and final digit. 'The indi~
cated operating magnet responds to the impulses
of the-fifth ‘digit by operating the wiper 122 into

‘engagement with the contact of the contact set

12{ having impressed thereon ringing voltage of
the particular code required to dignal ‘the called
substation B. Depending upon the odd or even
character of the fifth digit, the relay R90 is oper-

ated or remains in-its restored position, thus

selecting the side of the line .11 over which ring-
ing current is to he transmitted. Tf dssired the

code selecting ‘switch 120 may be provided with

an extra contact bank and wiper for the purpose
ot ‘controlling "the relay R990 in ‘accordance with

the odd or even character of the fifth digit. If

ignating the called substation B comprises two
short ringing periods, a spacing intervaliand one
short ringing period, and that ‘the relay R90-is
operated when o fifth digit comprising ‘an -even

number of ‘impulses is transmitted to the con-

nector -switch 89, the fifth digit -dialed at the
wcallihe substation will-comprise two impulses so
that -at the conclusion thereof the wiper {22 will

pe-left standing in engagement: with the contact

terminating the second code lead. During the
‘operation of the switch-120 iand when the wiper
122 is stepped to-its first off-normal position, the
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off-normal springs 125 are closed to prepare an
incomplete circuit for energizing the release
‘magnet 124, this circuit being held open until the
switch 30 is released.

In accordance with conventional practice,
suitable provisions are made for testing the
selected called line 11 to determine the idle or
busy condition thereof, for returning the usual
busy tone signal over the established loop circuit
to the calling subscriber in the event the called
line is busy, and for projecting ringing current
of the selected code over the selected side of the
called line in the event this line is idle at the
time it is selected. Assuming that the called line
is idle, a circuit is prepared, through operation
of certain of the relays embodied in the connec-
tor switch 30, for energizing the lower winding of
the slow-to-operate ringing control relay R100.
This circuit is thereafter completed at the be-
ginning of the next cycle of operation of the
ringing interrupter 50 when ground is impressed
upon the pick-up conductor C36 and may be par-
tially traced as extending from ground by way
of C36, the lower winding of R100, the test wiper
of the connector switch 30, the private conductor
of the line {1, and through the winding of the
cut-off relay conventionally embodied in the line
switch 15 to battery. When this circuit is com-~
pleted, the cut-off relay embodied in the line
switch 15 partially operates to disconnect the
windings of the line relay R130 from the conduc-
tors Ila and I1b of the called line 11, thereby to
clear this line of the shunt impedance repre-
sented by these windings. Completion of the
circuit just traced also results in the energization
and operation of the ringing control relay Ri00.
This relay, upon operating, completes, at its pre-
liminary make contacts 102, a prepared holding
circuit for itself, this holding circuit having been
previously prepared through operation of certain
of the other relays, not shown, but embodied in
the connector switch 30. At its contacts 101 and
103, the relay RI180 completes the prepared cir-
cuit for projecting ringing current of the selected
code over the negative side of the line {1. In the
present case, the circuit traversed by the ringing
current may be traced as extending from the
ungrounded terminal of the generator 40 by way
of the interrupter 50 and the selected code lead,
the second contact of the set 121, the wiper 122,
the wiper and engaged contact of the second code
selecting switech, the contacts 93, 111 and t0I,
the conductor {lq, the condenser I5’, the wind-
ings of the ringer 12, and over a ground return
path to the grounded terminal of the generator
40. Portions of this current are obviously
shunted through the ringers respectively pro-
vided at the other substations associated with the
line Il which are connected between the negative
side of this line and ground. The coded char-
acter of the signals produced by these ringers
indicates, however, that only the substation B is
being called. A portion of the ringing current
is also shunted, in the usual manner, over the
calling end of the connection to energize the re-
ceiver provided at the calling substation, thereby
to indicate to the calling subscriber that the
called substation is being signaled. In the event
the ringer provided at the called substation is
bridged across the conductors of the line {1, the
circuit traversed by the ringing current in sig-
naling the called substation is, with the relay
R90 operated, substantially the same as that
traced above, except that the return portion of
the circuit extends by way of the conductor (15,
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the contacts 103, 115 and 92, the upper winding
of RI18 and the exchange battery to the ground-
ed terminal of the ringing current generator 49.
In the ‘event the ringer provided at the called
substation is bridged hetween the positive side of
the line |1 and ground, a fifth or ringing digit is
dialed at the calling substation which comprises
an odd number of impulses, whereby the relay
R30 remains in its restored position during the
ringing operation. With this relay restored, the
ringing current circuit may be traced as extend-
ing from the ungrounded terminal of the ringing
current generator 40 through the commutating
contacts of the ringing interrupter 50, over the
selected code lead, and by way of the wiper 122,
the wiper and engaged contact of the second code
selecting switch, the contacts 94, 115 and 103,
the conductor 11b, the condenser and ringer pro-

-vided at the called substation, and over a ground

return path to the grounded terminal of the
ringing current generator 40.

The desired conversational cireuit between the
calling and called substations is, in the case under
consideration, fully completed when the call is
answered at the called substation B. More par-
ticularly, when the receiver at the substation is
removed from its supporting hook or cradle, a
direct current conductive bridge is connected
across the conductors {fa and 14b of the line [1,
to complete a circuit for energizing the upper
winding of the slow-acting ring cut-off relay R110.
This circuit, with the relay R99 operated, may be
traced as extending from ground by way of the
ringing current generator 48, the commutating
contacts of the ringing interrupter 58, the selected
code lead, the wiper 122, the wiper and engaged
contact of the second code selecting switch, the
contacts 93, {11 and 181, the conductor Ila, the
bridge established across the conductors of the
line {1 at the called substation, the conductor 1ib,
the contacts 182, 115 and 92, and the upper wind-
ing of RIIG to battery. In the event the relay
R90 occupies its restored position during the ring-
ing operation, the circuit for energizing the upper
winding of the relay RI{0 may be traced as
extending from ground through the ringing cur-

rent generator 40 and the ringing interrupter 59,

and by way of the selected code lead, the wiper
122, the winer and engaged contact of the second
code selecting switch, the contacts 84, 1§5 and 103,
the conductor 11ib, the bridge established across
the conductors of the called line at the called sub-
station, the conductor {la, the contacts 181, {11
and 81, and the upper winding of R110 to battery.
When its upper winding is energized over either of
the circuits just traced, the relay R!i9 operates
to close its preliminary make contacts {12, there-
by to complete a prepared holding circuit for itself.
Thereafter the relay RI10, at its contacts 111 and
115, opens two points in its operating circuit and
two points in the above-traced circuit for project-
ing ringing current over the line 1. At its con-
tacts {13 and 114, the relay R!19 completes the
desired conversational circuit between the calling
and called substations. When the relay RI10
operates, it also functions to open the path, not
shown, by way of which ringing current is pro-
Jjected over the calling end of the connection, thus
terminating ring-back tone signal in the usual
manner. .

Preferably, the control relays of the connector
switch 30 are so arranged that the release of the
operated switch train is entirely under the control
of the calling subscriber at the substation A.
With such an grrangement, when the connection
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is cleared cut at the-calling substation, the loop

circuit extending through to the operated con-

nector switch 30 is interrupted, thus. causing the
release of the line and hold relays: conventionally
embodied in this switch, in the usual manner.
When these relays restore, the line and selector
switches 20 and 25, respectively, are released and
the control apparatus embodied in the connector
switch 30 is restored to normal, all in a manner
well understood in the art.  During the release of
the control apparatus embodied in the connector
switch 80, the previously traced holding circuits
for the relays R90, RI10 and R100; are inter-
rupted;: causing these relays to restore. Also,
ground potential is removed from the private con-
ductor ¢ of ‘the called line, whereby the cut-off
relay embodied in the line switch 45 is released to
reconnect the windings of the line relay R130 to
the conductors tla'and Iibof theline 11, When
ground potential is removed from the privaie con-
ductor of-the line Il; battery potential is- im-
pressed upon this conductor through the windings
of the cut-off relay embodied in the line switch I5,
thereby to mark the lirie as idle in the bank con-
tacts of the connector switches having access
thereto. When the line and hold relays embodied
in the connector switch 30 restore, a circuit is also
completed . for energizing the release magnet of
the Strowger switching mechanism embodied in
this switch, thereby to-cause.the wiper carriage
structure of this mechanism' to ‘be restored to
rotary and vertical-normal. : Similarly, a circuit
is completed by way of the off-normal springs 125,
for energizing the release magnet 124 of the code
selecting switch 120, whereby the wipers of this
gwitch -aré “restored - to normal. ‘When these
wipers attain their normal positions; the off-nor-
mal springs {26 are opened to interrupt the oper-
ating ‘circuit for the release magnet 124, Thus
the switch'train is fully released. )
Referring now niore particularly to the appa-
ratus illustrated in Figs. 2,3 and 4 of the draw-
ings, and provided- to intercept predetermined
calls routed to the line 11, this apparatus com-
prises:a register 305, intercepting trunk finder
apparatus 409, and a group of control relays.
More specifically, the register 305 comprises four
register relays, R330, R340, R350 and R360, and a
marking switch 370 of the well-known minor type.
This switch includes three sets of contacts, 318,
379 and 389, wipers 371, 312 and 313 individually.
associated with the énumerated- contact sets, an
operating magnet 374, a release magnet 3758, and
two sets of off-normal springs 316 and-311.. The
intercepting trunk finder apparatus 400 iricludes
- g finder switch 415 of the well-known rotary type,
a start relay R459, a slow-to-release pulsing-relay
RA30 and a slow-to-release stop relay R440. The
switch 415 also ircludes thrée contact sets 4186,
£1T and &1, wipars 419, 420 and 421 individual to
the enumerated contact sets, and an operating
magnet 422 for driving the wipers over the-con-
tacts of theit associated contact sets under the
control . of the pulsing relay RA430. The relay
equipment provided for controlling the operation
of the register 305 and the finder apparatus 460
‘comprises a cut-off relay R200, a slow-to-operate
switching relay R210; a start relay R220, a mark-
ing circuit transfer relay R230. a control relay
R240, a pickup relay R245, a negative ring relay
R250, a positive ring relay R260, & control relay
R265, an interval transfer relay R210, a control
relay R309, a slow-to-release pulsing relay R310,
and a slow-acting hold relay R320. Thereis also
proyided in the intercepting trunk circuit o cross-
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connecting frame comprising the two sections 325
and 326, whereby the marking conductors C284,
C285 and C286 may be cross-connected -in.any -
desired manner to the marking leads correspond-
ing to the different codes and identified by the
code designations appearing thereon. This
equipment -also ‘includes. control circuits for the
various relays and operating magnets, which cir-
cuits are connected and arranged to be controlled
in the manner described immediately hereinafter.

Call interception

In considering the operation of the call inter-
cepting equipment, it may be assumed that the
substation B has been disconnected from service,
and that a ecall intended for this substation is
routed through the line switch 20, selector switch
25 and the connector switch 30 to the line i, at
a time when this line is idle. It may also be
assumed that the code assigned to the substation

B comprises two short ringing periods, a spacing

interval and one short ringing period. ~With this
code assigned to the substation B, the conductor
C284, which corresponds to the negative side of
the liné 1, is cross-connected through the frames
325 and 326 to the conductor C380 in order to
arrange the intercepting apparatus for the inter-

* ception of calls intended for the substation B.
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Incident to the seizure of the line i1 by the
connector switch 30, the control equipment pro-
vided in this switch furctions to impress ground
potential upon the private conductor lic, in the
manner pointed out above. When this conduc-
tor is grounded, a circuit including the contacts
216 and 201 is completed for energizing the start
relay R220. In operating, the relay R220 closes
its contacts 221 and 222 to prepare the respec-
tive operating circuits for the negative and posi-

tive ring relays R250 and R260, and closes its

contacts 225 to prepare the operating circuit for
the pickup relay R245. At its contacts 224, the
relay R220 opens a point in the operating circuit
for the release magnet 315. At its contacts 226
and 221, the relay R220 completes obvious paths
for impressing ground potential upon -the mark-
ing conductors C285 and C286. At its contacts
223, the relay R220 prepares locking circuits for
the Telays R230, R245 and R285, and com-
pletes a -circuit for energizing the slow-to-re-
lease pulsing relay R310. The last-mentioned
circuit extends from ground by way of the con-
tacts 223, 248, 253 and 262, C218 and the winding
of R310 to battery. When thus energized the
relay R310 operates and closes its contacts 312

5 to complete a circuit for energizing the slow-

acting “hold relay R320, this circuit extending
from ground by way of the contacts 228 and
248, 'C281, the contacts 312 and the winding of
R320 to battery. At its- contacts 313, the relay
R310 opens-a point in the operating eircuit for
the operating magnet 374 of the minor switch
370. At its contacts 311, the relay R310 opens
a-point in the operating circuit for the cut-off
relay ‘R200. The relay R320, upon operating,
closes its contacts 321 to prepare the operating
circuit for the magnet 374, and opens its con=
tacts 322 to prevent the register relays R330,
R340, R350 and R360 from responding to short

‘splashes of ringing current transmitted over the

line - 1. TFollowing the operation of the three
relays, R220, R310 and R328, no further opera-
tion of the intercepting trunk circuit apparatus
occurs until'the ringing. operation: is started.’
‘When the first short splash of ringing current
is transmitted over the negative side of the line




I1, in the manner previously explained, the re-
lay R250 is energized over a circuit including the
condenser 254, the contacts 211 and 221, and the
negative line conductor tla. In the case under
consideration, ringing current is not transmitted
over the positive line conductor 11b and, accord-
ingly, the positive ring relay R260 remains in
its restored position throughout the ringing op-
eration. When energized by ringing current
traversing the circuit just traced, the negative
ring relay R250 operates and opens its contacts
253 to interrupt the above-traced operating cir-
cuit for the pulsing relay R316. At its contacts
252, the relay R250 completes the prepared oper-
ating circuit for the control relay R300, this cir-
cuit extending from ground by way of the con-
tacts 223, 248, 252 and 271, C280 and the lower
winding of R300 to battery. At its contacts 252,
the relay R250 also completes the prepared op-
erating circuit for the control relay R265, this
circuit extending from ground by way of the
contacts 223, 248, 252 and the upper winding of
R265 to battery. At its contacts 25!, the relay
R250 completes an obvious circuit for energizing
the upper winding of the transfer relay R230.
The relay R230, in operating, locks to ground
over a path including the contacts 231 and 223,
and opens its contacts 233 to interrupt the above-
traced path for impressing ground potential upon
the marking lead C285. At its contacts 232, the
relay R230 completes an obvious path for im-~
pressing ground potential upon the marking lead
C284, which corresponds to the negative side of
the line 1. The control relay R265, in operat-
ing, locks to ground over a path including the
contacts 267, 248 and 223, and closes its con-
tacts 266 to prepare the operating circuit for the
interval transfer relay R218. The relay R300,
upon operating, closes its contacts 302 to pre-
pare a circuit for energizing its upper winding.
At its contacts 301, the relay R300 opens a point
in the prepared operating circuit for the inter-
val transfer relay R270.

Shortly following the operation of the coritrol
relay R200, the ringing interrupter 50 functions
to impress ground potential upon the control
lead C38, in the manner previously pointed out.
When this lead is grounded, the upper winding
of the relay R300 is energized over a circuit in-
cluding this lead and the contacts 302. Since
ground potential is maintained upon the lead
C38 for a short time interval after. the short
ringing period expires, the relay R300 is held
operated until shortly after the short ringing
period expires, regardless of the position of the
negative ring relay R250,

The pulsing relay R310 restores shortly follow-
ing the operation of the negative ring relay R259,
and opens its contacts 312 to interrupt the oper-
ating circuit, for the hold relay R320. At its
contacts 3{1, the relay R3{0 reprepares the op-
erating circuit for the cut-off relay R280. Af its
contacts 313, the relay R310 completes the pre-
pared circuit for energizing the operating magnet
374 of the switch 379. This circuit extends from
ground by way of the contacts 223 and 248, C281,
the contacts 313 and 32 and the winding of the
magnet 374 to battery. When the operating
magnet 314 is energized, the associated ratchet
and pawl mechanism functions to advance the
wipers 371, 372 and 373 one step from the normal
position. When these wipers are moved off nor-
mal, the off-normal springs 316 and 317 are re-
spectively operated into engagement. At the
springs 371, the operating circuit for the release

]
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magnet 375 is prepared. At the springs 316, the
previcusly mentioned operating circuit for the
pickup relay R245 is prepared.

At the end of the first short splash of ring.
ing current transmitted over the negative line
conductor Iia, the negative ring relay R250 is
deenergized and restores. In releasing, this re-
lay opens its contacts 251 to interrupt the oper-
ating circuit for the transfer relay R230, opens
its contacts 252 to interrupt the operating cir-
cuits for the relays R265 and R300, and closes
its contacts 283 to.recomplete the operating cir-
cuit for the pulsing relay R310. Shortly fol-
lowing the release of the negative ring relay
R250, the interrupter 58 functions to discon-
nect the control lead C38 from ground, where-
by the control relay R300 is deenergized and re-
stores. When its operating circuit is recompleted
the pulsing relay R310 again operates, and
opens its contact 313 to interrupt the previously
traced circuit for energizing the operating mag-
net 374, At its contacts 312, the relay R310
recompletes the operating circuit for the hold
relay R320. Due to its slow-to-release char-
acteristic, the hold relay R320 remains oper-
ated for the duration of the first short ringing
period.

At the beginning of the second short ringing
period the negative ring relay R250 again oper-
ates to open the operating circuit for the puls-
ing relay R310 and to complete the operating
circuit for the control relay R308. The relay
R300, in operating, again locks through its con-
tacts 302 to the grounded control lead C38, and
opens its contacts 301 to interrupt the operating
circuit for the interval transfer relay R210. The
pulsing relay R340, in restoring, opens its con-
tacts 312 to interrupt the operating circuit for
the hold relay R220, and closes its contacts 313
to recomplete the operating circuit for the mag-
net 374, The magnet 374, in operating, advances
the wipers of the switch 370 to their second off-
normal positions. At the end of the second
short ringing period the relay R258 restores to
open the operating circuit for the control re-
lay R300, and to recomplete the operating cir-
cuit for the pulsing relay R310. The relay R310,
in reoperating, opens the circuit for energizing
the magnet 374 and recompletes the operating
circuit for the hold relay R320. Due to its slow-
to-release characteristic, the relay R328 remains
operated during the second and any succeeding
ringing periods. . When ground potential is re-
moved from the control lead €38, shortly fol-
lowing the end of the second short ringing pe-
riod, the control relay R300 is deenergized and
restores.

As indicated above, the second short ringing
period - is followed by a spacing period, during
which a ground pulse is impressed upon the lead
C38 by the ringing interrupter 50. When the
lead C38 is grounded, the interval transfer relay
R270 is energized over a circuit including this
lead, the contacts 301, C2719 and the contacts 265,
In operating, the relay R2710 opens its contacts
271 further to interrupt the operating circuit
for the control relay R300, and closes its con-
tacts 279 to impress ground potential upon the
conductor C289. In the present case the mo-
mentary operation of the interval transfer re-
lay during the spacing interval separating the
first two short rings and the three short rings is
without effect. In this regard it will be un-
derstood that the relay R210 is deenergized and
restores before the expiration of the spacing in-



2,285,282

terval, and in renponse to:the ‘operation of the
ringing interrupter 59 to dzsconnecu tlie” control‘

lead ' C38 from ground.

When ‘the third short ringiis transmltted over
the negative line conductor' | fa, the relays R25)
and’ R319 - function in ‘the exaet .manner- de-
scribed above; to transmit another-current: pulse
to. the operating magnet” 314; whereby the .wip«

ers. of the switch 370-are. advanced: to engage. .

their associated third ' contacts.
the third short’ ringing period;: the relays R250

and 'R300 sre caused to -restore; and ‘the relay-

R319 is caused to reoperate in the e*{act vnan-
ner pointed out above.

At the beginning of the second code cycle fcl-
lowing seizure of - the line A1 by 'the :connector

~Atvthe: endof !

—
&

switch 30, the ringing interrupter 50 operates to.” :

inipress -a - pickup. ground pulse upon the pick-
up lead: €33.. When' this-lead is econneected to

ground, the pickup relay -R245-is energ1zed aver-

a cireuit' whieh extends by ‘Way-of the grounded

7

from ground by way of the: contacts 443, 451 and
431, -and the-winding of the magnet. 422 to bat-
tery.  When energized over this circuit, the mag-
net. 422 closes -its ‘contacts 423 .to' complete an

‘cbvious circuit for energizing the upper winding
. -of the slow-to-release pulsing relay R439.

The
relay R430, in operating, opens its contacts 431
to interrupt the operating circuit for the mag-
net 422, . When the magnet . 422 'is deenergized
it. operates. to-advance ‘the wipers .of ‘the switch
415 one step, and opens its contacts 423 to in-
terrupt the operating circuit for the pulsing re-
lay R439, causing thelatter relay to restore. The
relay:R438; in releasing, recompletes the operat-

5uing circuit for the magnet 422" The interrelated

cperation of the magnet 422 and the relay R439
continues until the wipers of the switch 415 are
stepped into engagement with the contacts ter-

- minating the conductors of ‘the called line 1.

20

More specifically, when the wiper 428 is operated

- into engagement with its associated first contact,

pickup lead €38, the contacts 225, C283; the off-
normal springs-318, €276, the contacts 2457, and "~

the upper winding -of R245. to"battery.” When
thus energized the relay: R245- closes -its” pre-~
liminary make cohtacts 24116 complete an cbvi=
ous locking circuit: for itself.” - After this--lock-
ing- circuit is-conipleted, the relay “R245 opens
its-contacts 246" to interrupt -its’ otseratmg cir-
cuit, as-traced above,-
relay R245 prepares:the operating circuit fex the
cut-off relay R209, - At its contacts 248;the relay
R245 opens the -operating and-loeking circuits for
the relays R265:- R300,-R319-and R320; causing
the relays R285;, R310.and R320 to restore:
its contacts 248, the relay R245 alse opens & point
in the operating circuit for-the reledse magnet
375, At-its conbacts 249, the relay "R245° com-
‘pletes arcircuit, including the markmg path estab-
lished throtigh theé contacts ‘of the register 395,
for ‘energizing the control relay- R240: In the
present case this-path may be traced as extend-
- ing from ground by way of the'contacts 226 and
232, the marking lead €284, the cross-connection
between the leads €284 and C280 at the frames
325 and 326, C380, the contacts -353- and 383,
the wiper 811 and its ‘engaged third. contact;
€282, thie contacts 24¢ and ‘the winding of R249
to battery. “When. energized over this circuit-the
control relay R240 operates. ~At-its-contacts 242;
the relay R249 opens ‘a point ‘in ‘the operating
circuit -for ‘the cut-off relay R208. -In ‘this re-
gard it is pointed out’ that; due ‘to'the slow-to-
release characteristic of the pulsing relay R39,
the control relay R240 operates to open the oper~
ating circuit for the cut-off relay R200 prior to

the release of the pulsing relay R319. Thus the
cut-off relay R28% is, in this-case wherein the

At its contacts 246, the:

At 3

po13

a circuitis immediately completed for energizing
the lower winding of the -pulsing relay R43§ in
series ‘with the lower winding of the stop relay
R440 and the winding of the relay R288, this cir-
cuit extending from ground by way of the lower
winding of R438, the lower winding of R4490; the

~contacts 434, the wiper 420 and its engaged first

contact, €213, the contacts 244 and the winding
of R216 to battery. When energized over this

circuit,  the ‘relay R420 remains in its -operated

position, to prevent further: erergization of the

. magnet 422, and -the relay R448 operates and
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locks-to ground over a path including the con-
tacts 445 and 424, the lower winding of R440 and

“the lower winding of R#430. At its contacts 443,

the relay R440 opens another point in the cper=
ating circuit for: the magnet 422, At its contacts
442, the relay R440 completes an obvious circuib
for energizing the ihcoming call signal lamp &#1
provided at the operator’s position 418, At its
contacts 44§ and 448, the relay RA40 connects
the line conductors:-{ia and 1D of the.line |
to.the tip and ring contacts of the jack 412.
‘When' the -above-traced circuit for energizing
the relay R210 in series: with:the lower winding of
the pulsing relay R439 is- completed,. the relay
R210 operates and locKs to the grounded private
conductor [ ¢ over a path including the contacts
214 and 215. Af its contacts 214 and 218, the
relay  R210 - also completes a -path for short-

- ‘cireuiting the series connected lower windings:.of
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the relays R438 and R449; and closes a multiple
holding circuit for the relay R448. This shori-

- circuiting ‘path- may be traced as extending by

call is to be intercepted, prevented ‘from ‘oper-

~-ating.” At its contacts 244, the relay R240 com-
pletes a path including the winding of ‘the switch-
ing- relay R21% -for impressing negative battery
potential upen ths marking ' conductor =C213,
thereby to mark the illustrated intercepting trunk
circuit in the finder switch 415 as being occupied
with- a call which is to be-intercepted. At ‘its
contacts ‘241, the relay R240 completes’a path

60

including the contacts 213; for impressing ground -

“potential upon the finder start-lead C274. ‘When

the start lead C274 'isconnecteéd toground; a
circuit including-thislead is completed for ener-
gizing the lower winding of theé start relay R459.

In operating, the relay R450 closes its con-
tacts 451 to complete the prepared operating’ cir=
cuit for-the magnet 422; this circuit. extending
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way of the:grounded private conductor lle, the

“.contacts 215, 214 and 244, C273,the wiper 428, and

itsengaged first contact, the contacts 434, the low-
er winding of R448 and the lower winding of R428
back t¢ ground. It'will be observed that a branch
of ‘this: path extends from the wiper 428 through
the contacts 445 and the upper winding of the re-
lay R248 tobattery, thus providing the above-men-
tioned-multiple locking circuit for the relay R445.
At its contacts 2{1'and 212, the relay R213 opens
the operating circuits for:the negative and posi-
tive ring relays R259 and R260. At ils contacts
213, the relay R210 disconnects the start conduc-
tor C274 from ground, thereby to cause the deen-
ergization and release of the start relay R455. At
its contacts 216, the relay R210 opens the pre-
viously traced operating ecircuit for the start re-
lay ' R220, causing the latter relay. to restore.
Thé relay R220, in releasing, opens its contacts
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223 to interrupt the locking circuits for the re-
lays R230 and R245. At these same contacts,
the relay R220 opens a point in the common por-
tion of the operating and locking circuits for
the relays R265, R300, R3i0 and R320. At its
contacts 2286 and 227, the relay R228 disconnects
the marking leads C284 and C286 from ground,
thereby to deenergize the control relay R248.
Thus the relays R230, R240 and R245 are deen-
ergized and restore in response to the release of
the start relay R228. At its contacts 225, the
relay R2239 opens ancther point in the operating
circuit for the pickup relay R245. At its con-
tacts 224, the relay R220 completes the prepared
operating circuit for the release magnet 375, this
circuit extending from ground by way of the
contacts 224, C271, the off-normal springs 371,
and the winding of the magnet 375 to battery.
When thus energized the magnet 375 attracts its
holding pawl, whereby the wipers of the switch 370
are restored tonormalin the usual manner. When
these wipers reach their normal positions, the off-
normal springs 371 are disengaged to deenergize
the release magnet 375, and the off-normal springs
316 are disengaged to open another point in the
operating circuit for the pickup relay R245.  The
relay ‘R240, upon restoring, opens its contacts
244 to interrupt the above-traced multiple hold-

ing circuit for the relay R440, and closes its con- .

tacts 243 to complete an obvious alternative mul-
tiple holding circuit for the relay R440. Follow-
ing the release of the register 385 in the manner
just explained, no further operation of the ap-
paratus in the intercepting trunk circuit occurs
until the calling party disconnects to initiate the
release of the operated switch train.

When the lower winding of the pulsing relay
R430 is short-circuited in the manner pointed out
above, this relay restores and closes its contacts
431 to reprepare the operating circuit for the
magnet 422. At its contacts 434, the relay R430
opens a point in the path for short-circuiting its
lower winding, and a point in the above-traced
operating circuit for the stop relay R440. The
start relay R489, upon restoring in the manner
explained above, opens its contacts 451 further
to interrupt the above-traced operating circuit
for the magnet 422. Following the release of the
two relays R430 and R440, no further operation
of the finder apparatus 400 occurs until the con-
nection is released at the calling substation.

Assuming that the call is answered at the op-
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erator’s position 410, when the operator inserts

the answer plug terminating her cord circuit in
the jack #12, a direct current bridge is connect-
ed between the tip and ring contacts of this
jack to complete a circuit for energizing the up-~
per winding of the ring cut-off relay Rii{0 em-
bodied in the operated connector switch 30. This
circuit may be traced as extending from ground
by way of the ringing current generator 40, the
commutating contacts of the ringing interrupter
56, the selected code lead, the wiper 122, the
wiper and engaged contact of the second code
selecting switch, the contacts 93, {1f and 101,
the conductor 1la, the wiper 421 and its engaged
first contact, the contacts 446, the bridging path
between the tip and ring contacts of the jack
412, the contacts 441, the wiper 419 and its en-
gaged first contact, the conductor 11b, the con-
tacts 103, 115 and 92, and the upper winding of
RII0 to battery. When this circuit is estab-
lished, the ring cut-off relay RI110 operates to
arrest the ringing operation and to establish the
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desired talking circuit between the calling sub-
scriber and the operator’s position 416. )
The release of the finder apparatus 430 is
under the control of the calling subscriber. The
release of the operated switch train, including
the connector switch 30, is effected in the exact
manner previously explained. During the release
of this switch train, ground potential is removed
from the private conductor 1lc, whereby the
switching relay R210 and the stop relay R440
are deenergized and restore. Following the re-
lease of these two relays all of the equipment
embodied in the illustrated intercepting trunk
circuit and the finder apparatus 400, is fully re-

- stored to normal.

From the preceding explanation it will be ap-
parent that if the register 305 is, during the
ringing operation, operated to a setting which
does not correspond to a marking path that has
been set up by cross-connecting one of the three
leads, C284, C285 and C286 with one of the
marking leads terminating at the frame section
326, no circuit is provided for energizing the con-
trol relay R240 and, accordingly, the call is not
intercepted. - For example, if a ringing signal
comprising two short ringing periods, a spacing
interval and two additional short ringing periods,
is transmitted over the negative side of the line
I 1; the wipers of the switch 370 will be left stand-
ing in engagement with their associated fourth
contacts at the end of the first ringing cycle.
In this case the control relay R240 is not ener-
gized over any of the marking paths controlled
by the register 305 and, hence, remains in its
restored position. At the end of the first ring~
ing cycle, the pickup relay R245 operates to pre-
pare the operating circuit for the cutoff relay

"R200 in the manner pointed out above. In oper-

ating, the pickup relay R245 also opens its con-
tacts 248 to cause the release of the relays R269,
R3i0 and R320. The relay R310, upon restoring,
completes the prepared operating circuit for the
cutoff relay R200, this circuit extending from
ground by way of the contacts 311, C215, the
contacts 246 and 242 and the winding of R200 to
battery. In operating, the relay R200 locks to
the grounded private conductor lic over a path
including the contacts 202 and 216. At its con-~
tacts 201, the relay R208 opens the circuit for
energizing the start relay R220, causing the lat-
ter relay to restore. The relay R220, in releas-
ing, opens its contacts 221 and 222 to interrupt
the operating circuits for the negative and posi-
tive ring relays R250 and R280, respectively, At
its contacts 223, the relay R220 opens the oper-
ating and locking circuits for the relays R230,
R245, R265, R300, R310 and R320. Thus the two
relays, R230 and R245, are caused to restore. At
its contacts 224, the relay R220 completes the
previously traced operating circuit for the release
magnet 375, whereby the register 305 is restored
to normal in the manner pointed out above. Fol-
lowing the release of this register it will be noted
that only the cut-off relay R200 is energized in
the intercepting trunk circuit. This relay is de-
energized and restores when the calling party
disconnects to cause the release of the operated
switeh train, it being pointed out that this relay
is deenergized when ground potential is removed
from the private conductor Ifc.

From the above explanation it will be apparent

. that the illustrated intercepting trunk -circuit
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discriminates between codes designating calls
which are to be intercepted and codes designat-
ing calls which are not to be intercepted, even
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though the ringing signals are transmitted over
the same side, i. e., the negative side; of the line
TR
circuit functions in response to ringing current
transmitted over the positive line conductor 11b
is ‘substantially the same as’set forth-above; it
being ‘noted that in this case the. positive ring
relay R260 is enhergized by the ‘ringing -current
transmitted over the line (. "The’ circuit -for
energizing the relay R260 includes the condenser
263 and. the contacts 222 and 212. Tn this case
the negative ring relay R250 is -not ‘energized
during - the. ringing - operation.: It will also-be
notedthat the relay R260, in operating angd re-
storing, performs all of the functions deséribed
above with-reference to the negative ring relay
R250 ‘except that 'of completing the operating
circiiit for the transfer relay R230: ‘Accordingly,
the relay R230 remains ‘in its restored ‘position
throughout * the ringing -operation. With  this
transfer relay restored, ground potential is main-
tained upon the marking lead C285; correspond-
ing to the positive gide of the line Il, and is not
impressed: upon the marking lead C284, corre-
sponding to the negative ‘side of the. line 4f.
Hence, if the call is to be intercepted, the lead
C285 must be cross-connected at the frame 325,
325 to the marking lead which corresponds to the
code of the ringing current transmitted over the
line conductor 145, ~The mannerinwhich the cali
is intercepted, ot ‘the intercepting: trunk’:¢ircuit
equipment. is released” without mterceptlng the
call'in the event the callis not to be intercepted,
is ‘exactly the-same as described- above. It will
be ‘apparent from the ‘above ‘explanation that
when divided ringing isused, the :same code may.
be utilized to designate two different substations,
one of which i§ in service and is provided with a
ringer ‘connected  between -one ‘side of ‘the line
and ground; and the other ‘of “which i§ out of
gervice but -is normally ‘equipped with “&. ringer

connected between the other side of ‘the line and:

ground. It will-fuither ‘be apparent that in such

cage the transfer-relay R230.as selectlvely con~-

trolled by the negatwe and .positive “ring relays
R25D and R260, controls the marking paths ‘so
that calls to the substation which is out of service
are intercepted,. ‘whereas -calls ‘intended: for the
sibstation which is4A serviee, and which is des-
ignated by the same’-code as the d1sconnected
substation; are hot 1ntercepted o

In the event bridged ringing is “ditilized in sig~
naling a‘called substation, both thé negative and
positive ring- relays R2508 :and R260°are ener-
gized during g ringing- nperatmn “In’this case
the marking. lead €286 is iitilized as’ the'léad
which is cross-conneeted to- the marking leads
terminating at the -framesection 326 “for the
purpése of ‘determining which calls are-to be-in-
tercepted, and the leads €284 and-C288 are not
used. . "The ‘manner in which" the intercenting
trunk - circuit - funetions to: intercent “predeter

The manner in which the intercepting trunk:
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period, the negative ring relay R250 or :the:posi-
tive ring relay R260 remains. operated during this
period to’hold the pulsing relay R310.deenergized.
Such 4 period is in excess of the release period
Accordingly, the relay
R320 . restores .during the long ringing period to
complete aicircuit for energizing the relay R360
or°the relay R360, depending upon the setting :of
the wipers 371, 312 and 313. ‘Thus, if. ‘these
wipers are moved into engagement with their as-
sociated first contacts in response to the release
iof the relay R310 at the beginning. of the long
ringing ‘period; the operating circuit for the re-
1ay R350-is completed. ‘This circuit extends from
ground by way of the contacts 223 and 248, C28I,
the ‘contacts 313 and 322, the wiper 313 and its
engaged first contact, and the upper winding of
R350'to battery. - In operating, the relay R350
locks to ground overa path including its contacts
359, C288 and the contacts 223. It will be-ob-
served from the circuit wiring the relay R350, at

_its contacts 352, 354, 356 and 358, prepares. cer-
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tain of the marking paths which correspond to
codes including .a first.long ringing period.  For

example, the marking path corresponding. to the

code including. two long: ringing periods and the
marking path corresponding to:the code dinclud-

ing one long ringing period, a spacing.interval

and ‘three short: ringing ‘periods,. are prepared.
At its:contacts 351, 353,-355 and 357, the relay

B350 opens certain .of the marking paths that

correspond 1o -codes’ the first ringing periodsof

which are short. :

In the event the long ringing period is not the
first ringing period of the code, the relay R320,
tpon restoring, during-the long ringing:interval, .
completes  the operating “circuit for the relay
360, this circuit extending from ground by way .
of the contaets 223 and 248, C28{, the contacts
343 and 322, the wiper- 318 and its engaged sec-
ond, third, fourth or fifth contact, and the up-
per . winding of R360 to battery. In operating,

‘the relay ‘R360: locks to ground over a path in-

cluding its contacts 369,.C288, and the coniacts
223 At its contacts 361 to 368, inclusive, the re-
lay R368 rearanges the marking paths ¢ontrolled
by the register 305, so that those paths are pre-
pared which correspond to codes containing more
than one‘long ring, or:to codes:in which the long
ring is in each instance dlsposnd in ‘the final
portion of the .code.

Tt will be understood that the operation of one
or-both of the relays R350 and R26$ in no way
intérferes “with ‘the “operation ' of the register
switch 370-to count the number of ringing pe-
fiods of the code; in the manner explained above.

Thus, -when ‘the ‘pulsing relay R3{8 restores at

the beginning of a long ringing period, it com-
pletes the previously-traced-operating circuit for
the magnet 314-s0.that the wipers-of the ‘switch

" 370" are advanced one step, prior to the release of

mined calls routed to aline arranged for bridged

ringing is éxactly the same as described ahove:
As indicated in the intr oductoxy portion of: the

specification, different ‘settings:-‘are imparted. to.

the register 310, depending Uipon’ whether or not
the code of 4 ringing signal transmitted over the
line i | contains a leng ringing period.: When a
long ring constitutes a part or-all 'of the trans-
mitted ringing code, the operation of the inter-
cepting trunk circuit is similar to that-described
above with reference to the transmission of a
code’ consisting 'of shoit rings ‘only.. ‘When, how-

EVELy A tw.nsmltted code includes & long rmgmg

the hold Telay R320." The subsequent- release -of
the hold relay R320 results in the'deenergization

" of the rhagnet: 314 and. the concurrent. operation

of one or the other of the relays R350 and R360.
Further,. at the expiration of the long ringing
period the relays R340 and R320-are sequential-
1y reoperated.in response to.the release of one or

. -both of the negatlve and. posmve ring relays R250

70
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and R260, in a manner. clearly apparent from the
precedmg ‘explanation.” :

As indicated inthe mtroductory portlon of theV :

specification, the arrangement of the register 305
issuch ‘that if the first ‘half of ‘a ringing -code
utilized in sxgnalmg over the Jine 11 comprises
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more than a predetermined number of ringing
periods, the setting of the register is changed ac-
cordingly. More specifically, if the first half of
a transmitted code comprises three or four ring-
ing periods, one of the register relays R340 and
R330 is caused to operate during the spacing in-
terval separating the two halves of the code.
Thus, if the wipers of the register switch 370 are
operated to engage their associated third con-
tacts during the first half of the ringing code,
thereby indicating that the first half of the code
comprises three ringing periods, the relay R340 is
“energized during the spacing interval. The oper-
ating circuit for this relay is completed in re-
sponse to the operation of the interval transfer
relay R210, which occurs during the spacing in-
terval, in the manner explained above. This cir-
cuit extends from ground by way of the contacts
2712, C289, the wipers 372 and its associated third
contact, and the upper winding of R340 to bat-
tery, When thus energized, the relay R340 locks
to ground over a path including the contacts 348,
C288 and the contacts 223. At its contacts 341
to 346, inclusive, the relay R340 rearranges the
marking paths so that all of the paths which
correspond to codes including three ringing pe-
riods in the first halves thereof, are prepared. At
its contacts 3417, the relay R340 opens a point

in the operating circuit for the relay R330. In
" the event the wipers of the switch 870 are oper-
ated to engage their associated fourth contacts
during the first half of the transmitted code,
the relay R330 is energized in response to opera-

tion of the interval transfer relay during the

spacing interval separating the two halves of the
code. The operating circuit for this relay ex-
tends from ground by way of the contacts 212,
C289, the wiper 312 and its associated fourth con-
tact, the contacts 347 and the upper winding of
R330 to battery. In operating, the relay R330
locks to ground over a path including the con-
tacts 335, C288 and the contacts 228. At its con-
tacts 331 to 334, inclusive, the relay R330 rear-
ranges the marking paths so that all paths which
correspond to codes including four ringing pe-
riods in the first halves thereof, are prepared.
From the preceding explanation with refer-
ence to the release of the intercepting trunk cir-
cuit it will be apparent that any operated ones
of the register relays, R330, R340, R350 and
R360, are deenergized and restore in response
to the release of the start relay R220 to discon-
nect the holding lead C288 from ground. By pro-
viding these relays connected and arranged in
the manner just described, a maximum code reg-
istering capacity of the register 305 is attained
with a minimum amount of equipment and with-
out undue complication of the circuits involved.
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 multiparty line,
means for transmitting any one of a plurality
of different ringing signals over said line, a reg-
ister operative in response to ringing signals
transmitted over said line and having different
settings individually corresponding to the dif-
ferent signals, an operator’s position, and means
operative to route a call to said operator’s po-
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sition when said register assumes a predeter-
mined setting.

2. In a telephone system, a multiparty line,
means for transmitting any one of a plurality
of differently coded ringing signals over said line,
a register operative in response to ringing sig-
nals transmitted over said line and having dif-
ferent settings individually corresponding to the
different codes, an operator’s position, and means
operative to route a call to said operator’s posi-
tion when said register assumes a predetermined
setting.

3. In a telephone system, a multiparty line,
cyclically operating ringing apparatus for pro-
viding inferrupted ringing voltage, means for
routing a call to said line from another line of
the system and for impressing ringing voltage
upon said line, a register operative to a prede-
termined setting in response to the ringing volt-
age impressed on said line during one cycle of
operation of said apparatus, an operator’s po-
sition, and means jointly controlled by said reg-
ister and said apparatus for routing the call to
said operator’s position at the end of said one
cycle of operation of said apparatus.

4. In a telephone system, a multiparty line,
cyclically operating apparatus operative to pro-
vide a plurality of different ringing signals dur-
ing each cycle of operation thereof, a register
having different settings individually corre-
sponding to said signals, means for routing a
call to said line from another line of the system
and for transmitting a selected one of said sig-
nals over said line, means responsive to said one
signal for operating said register to the posi-
tion corresponding to said one signal during one
cycle of operation of said apparatus, an opera-
tor’s position, and means jointly controlled by
said register and said apparatus for routing the
call to said operator’s position at the end of said
one cycle of operation of said apparatus.

5. In a telephone system, a multiparty line,
cyclically operating apparatus operative to pro-
vide a plurality of differently coded ringing sig-
nals during each cycle of operation of said ap-
paratus, a register having different settings in-
dividually corresponding to said codes, means
for routing a call to said line from anocther line
of the system and for transmitting a selected
one of said signals over said line, means respon-
sive to said one signal for operating said regis-
ter to the setting corresponding to the code of
said one signal during one cycle of operation of
said apparatus, an operator’s position, and means
jointly controlled by said register and said ap-
paratus for routing the call to said operator’s
bosition at the end of said one cycle of opera-
tion of said apparatus.

6. In a telephone system, a line, ringing ap-
paratus operative to transmit call signals over
said line during call periods of uniform or non-
uniform length, a register operated in accordance
with the call signals transmitted over said line,
means for imparting different settings to said
register depending upon the uniform or non-
uniform length of the call periods, and call inter-
cepbting means controlled in accordance with the
setting of said register to intercept predeter-
mined calls routed to said line.

7. In a telephone system, a line, ringing ap-
paratus operative to transmit over said line cod-
ed ringing signals consisting solely of short ring-
ing periods or call signals comprising at least one
long ringing period, a register controlled in ac-
cordance with the code of the ringing signal
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transmitted ‘over said line, means controlled in -

accordance with the duration of the ringing pe-
riods for in part determining the setting of said
register, and call intercepting means controlled
in accordance with the setting of said register
to intercept predetermined calls routed to said
line. -

8. In a telephone system, a line, ringing appa-
ratus operative ‘to transmit call signals over said
line during ‘call periods of uniform or non-uni-
form length, a register at least partially- con-
trolled in accordance with the length of the pe-
riods during which call sighals ‘are transmitted
over said line; and call intercepting means.con-
trolled by said register to intercept predeter-
mined calls routed to said line.

9. In a telephone system, a line, ringing appa-
ratus operative to provide coded ringing: signals
consisting solely of short rings and coded ringing
signals consisting ‘at least in ‘part ‘of long rings,
means for transmitting a ringing signal of a se-
lected code over said line, a register controlled in
accordance with the character of the selected
code, means operative in the event the selected
code includes a lorg ring: for changing the set-
ting of said register, and call intercepting means
controlled by said register to intercept predeter-
mined calls routed to said line,” : .

10; In a telephone system, a line, ringing appa-
ratus operative to transmit call signals over said
line during call periods having the same ordiffer-
ent ‘lengths, and call ‘intercepting apparatus at
least partially controlled in accordance with:the
lengths of the call periods utilized in the trans-
mission of call signals over- said line.for inter-
cepting predetermined ‘calls routed to: said.line:

11. In a telephone system, aline, ringing appa-
" ratus operative to transmit over said line coded
ringing signals “consisting solely of short rings
and coded ringing signals comprising -at least
one long ring, means for transmitting a selected
ringing signal of a particular code over saidiline,
and call intércepting apparatus controlled by the
transmission’ of ‘said selected ringing: signal.over
said line and operative in different manners.de-
pending upon whether or not the particular code
of the selected signalincludes along ring.

12. In a-telephone system,a line, ringing appa-
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ratus operative to. transmit  ringing’ current

pulses ‘of ‘uniform - or -non-uniform length over
said-line, and call intercepting apparatus opera-

50

tive in one manner in response to the transmis- .

sion of ringing ‘current pulses of uniform length
over said line and in a different manner in re-
sponse to the transmission’ of ringing current
pulses of non-uniform length over said line,

13, In a telephone system, a line, ringing ap-
paratus operative to provide a plurality of differ-
ently coded ringing signals, certain of the codes
including  ringing periods’ of -substantially - uni-
form length and others-of the codes including
at least one ringing period: of -different length,
means for transmitting ringing signals. of a se-
lected code over said line, a register operative in
response to ringingsignals transmitted over said
“line, means: for imparting one ‘setting- to said
register in the -event the seleécted code includes
finging pericds of uniform length ‘and for:im-
parting a different setting to said register in the
event the selected code includes a ringing period
of “said  diffefent length, and- call. intercepting
means controlled in accordance with the setting
of ‘said register to intercept predetermined calls
routed to said line.

14, Tn a telephone

system, 2 ‘multip:arty line,
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cyclically operating apparatus for transmitting a
variable number -of ‘call -signal ptilses over said
line during each cycle of operation thereof, a
register operative to. a different setiing as each
call sighal pulseé is transmitted over said line-dur-
ing one cycle of operation of said apparatus, and
‘eall intercepting apparatus controiled in accord-
ance with the setting of said register and opera-

- tive to intercept predetermined calls routed to

said line,

15. In'a telephone-system, & line, eyclically op-
erating apparatus operative to-transmit a varia-
ble number of call signal pulses over said line, a
device operative to count the number of call sig-
nal pulses transmitted over-said line during ene-
cycle -of ‘operation of said- apparatus, and call
intercepting apparatus controlled in-accordance
with the setting of said device ahd operative. to
intercept predetermined calls routed to said line.

16, In o -telephone system, a line, ringing ap-
paratus operative to produce ringing signalshav-
ing different codes each including two parts sep-
arated by a° spacing -interval, predetermined

“parts of said codes comprising different num-
bers of ringing periods, means for transmitting a
ringing signal of a 'selected code over - Taid line,
a register operative: to register the number ‘of
ringing periodsin said predetermined part of the
selected code;-and means operative to-change the
setting of said register ‘in the-event said prede=«
termined part'of the selected code includes g pre-
determined number of ringing periods.

17. In a telephone system, a line, ringing ap-
paratus operative to produce ringing signals hav-
ing- different codes each:including two parts-sep-
arated by a spacing interval, predetermined parts
of “said codes comprising different numbers" of
ringing periods, means for transmitting a ring-
ing signal of a selected code over said line, a reg-
ister operative to register the number of ring-
ing periods in said predetermined part-of the se-
lected ‘code, means operative to change the set-
ting of said register in the event -said predeter-
mined part of the-selected code includes a ‘pre-
determined number of ringing-periods, and call
intercepting means controlled in accordance with
the setting of 'said register ‘and operative to in-
tercept predetermined calls routed to said line.

18, In a telephone system; a line, ringing appa-
ratus’ operative to’ produce ‘ringing signals hav-
ing - different codes each including “two" parts
separated by a spacing interval, the first parts
of -said codes comprising different -numbeérs of
ringing periods, means for ‘transmitting a ringing
signal of a selected code over said line, a register
operative to register the number of ringing pe-
riods in the first part.of the selected code, and
means. operative to change the setting of said
register during the ‘spacing “interval separating
the two parts of the selected code in the event -
the first part of the selected code includes a pre-.-
determined number of ringing periods.

19. In a telephone systen, a line, ringing -appa-

~ratus operative to prodice ringing signals hav-

ing different codes each including two parts sepa-
rated by a spacing interval, the first parts of said
codes’ comprising different ‘numbers of ringing
‘periods, means for transmitting a ringing -signal
of a selected: code over said line, a register oper-
stive to register the number of ringing periodsin
the first. part of the-selected code, means -opera-
tive to change the setting -of ‘said register during

 the spacing interval separating:the two parts of

T8

the selected code in the event the first part of
the selected code includes a predetermined num-
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ber of ringing periods, and call intercepting
means controlled in accordance with the setting
of said register and operative to intercept pre-
determined calls routed to said line.

20. In a telephone system, a multiparty line,
cyclically operating ringing apparatus operative
to produce ringing signals having different codes
each including two parts separated by a $pacing
interval, the first parts of said codes comprising
different numbers of ringing periods, means for
routing a call to said line from another line of
the system and for transmitting a ringing signal
of a selected code over said line, a register opera-
tive during one cycle of operation of said appa-
ratus to register the number of ringing periods
in the first part of the selected code, means op-
erative to change the setting of said register dur-
ing the spacing interval between the two parts
of the selected code in the event the first part
of the selected code includes a predetermined
number of ringing periods, an operator’s position,
and means operative to extend said call to said
operator’s position at the end of said one cycle
of operation of said apparatus in the event said
register is operated to a predetermined setting
during $aid one cycle of operation of said ap-
paratus.

21, In a telephone system, a multiparty line,
cyclically operating ringing apparatus operative
to produce ringing signals having different codes
each including two parts separated by a spacing
interval, the first parts of said codes comprising
different numbers of ringing periods, means for
routing a call to said line from another line of
the system and for transmitting a ringing signal
of a selected code over said line, a register having
a plurality of different settings and including
marking paths individually corresponding to the
different settings, said register including a device
operative to count the number of ringing periods
in the first part of the selected code and having
control contacts individually corresponding to
different numbers of the counted ringing periods,
means controlled over a circuit including one of
the control contacts of said device for changing
the setting of said register during the spacing
period between the two parts of the selected code
in the event the first part of the selected code
includes a predetermined number of ringing pe-
riods, an operator’s position, and means in part
controlled by said ringing apparatus and in part

- controlled over one of said marking paths for
extending said call to said operator’s position at
the end of said one cycle of operation of-said

ringing apparatus in the event said register is ,

operated to a predetermined setting during said
one cycle of operation of said apparatus.

22, In a telephone system, a line, ringing ap-
paratus operative to produce ringing signals hav-
ing different codes each including two parts
separated by a spacing interval, predetermined
corresponding parts of said codes comprising dif-
ferent numbers of.ringing periods which may
be. of .the same or different lengths, means for
transmitting a ringing signal of a ‘selected code
over said line, a register- operative .to.register
the number of ringing periods in said predeter-
mined part of the selected code, means operative
to change the setting of said register in the
event said predetermined part of the selected
code includes a predetermined number of ringing
periods, and means for imparting different set-
tings to said register depending upon whether
the ringing periods of the selected code -are- of
the same or different lengths, - -- I
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23. In a telephone system, a line, ringing ap-
ratus operative to produce ringing signals hav-
ing different codes each including two parts sep-
arated by a spacing interval, predetermined cor-
responding parts of said codes comprising differ-
ent numbers of ringing periods which may be of
the same or different lengths, means for trans-
mitting a ringing signal of a selected code over
said line, a register operative to register the num-
ber of ringing periods in said predetermined part
of the selected code, means operative to change
the setting of said register in the event said pre-
determined part of the selected code includes a
predetermined number of ringing periods, means
for imparting different settings to said register
depending upon whether the ringing periods of
the selected code are of the same or different
lengths, and call intercepting means controlled
in accordance with the setting of said register
and operative to intercept predetermined ecalls
routed to said line.

24. In a telephone system, a multiparty line,
a source of ringing current, means for selectively
transmitting ringing current from said source
over the two sides of said line in series or over
one side of said line, a register controlled by the
ringing current transmitted over said line, mark-
ing pathg controlled by said register, means for
imparting different settings to said marking
paths depending upon whether said one side or
koth sides of said line. are traversed by the ring-
ing current, and call intercepting means con-
trolled over at least one of said marking paths.

25. In a telephone system, a multiparty line,
a source of ringing current, means for selectively
transmitting ringing current from said source
over the two sides of said line in series or over
orie side of said line, -a register controlled by the
ringing current transmitted over said line, mark-
ing paths controlled by said register, means for
imparting one setting to said marking paths

when ringing current is transmitted over the
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two sides of said line in series, means for im-
parting a different setting to said marking paths
when ringing current is transmitted over said
one side of said line, and call intercepting means
controlled over at least one of said marking
paths. .

26. In a telephone system, a multiparty line,
means for selectively transmitting coded ring-
ing current pulses over one side of said line or
over the two sides of said line in series, a reg~
ister operative to a different setting as each ring-

ing current pulse is transmitted over said line,

marking paths controlled by said register, means
for imparting one setting to said marking paths
when ringing current is transmitted over the two
sides-of said line in series, means for imparting
a different setting to said marking paths when
ringing current is transmitted over said one side
of said line, and call intercepting means con-
trolled over at least one of said marking paths.
27. In a telephone system, a multiparty line,
cyclically operating ringing apparatus operative
to produce differently coded ringing current
pulses during each cycle of operation thereof,
means for transmitting ringing current pulses
of a selected code over the two sides of said
line in series or over one side of said line, mark-
ing paths, a register controlled in accordance
with the number and duration of the pulses con-
stituting said selected code and operative to im-
part a different setting to said marking paths
each time a ringing current pulse is transmitted
over said line during one cycle of operation of
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said apparatus, means for imparting -one settlng .

to said paths in the event said ringing current
pulses are transmitted over the two sides of said
line in series, means for impdarting ‘a different
setting to said paths in the event said ringing
current pulses are transmitted over said one side
of said line, and call intercepting means con-
trolled over at least one of said paths and opera-
tive at the end of said one cycle of operatlon of
said apparatus.

28. In a telephone system a’ multiparty line,
a source of ringing current, means for selectively
transmitting ringing -current from said - source
over either side of said line, a register controlled
by the ringing current transmitted over said
line, marking paths controlled by said register,
means for imparting ‘different settings. to -said
marking paths depending upon: the-side of the
line over which ringing current -is transmitted,
and call intercepting meéans controlled over at
least one of said marking paths.

29. In a telephone system, a multiparty line,

a source of ringing current, means.for selectively
transmitting ‘ringing  current: from  said source
over either side of said line, & register controlled
by the ringing current transmitted over said line,
marking paths controlled by said register, means
for imparting one setting to said marking paths
when ringing currernt is transmitted over one side
of said line, means for imparting a different set-
ting to said marking paths'when ringing cur-
rent is' transmitted over ‘the other side of said
line, and call intercepting means controlled over
at least one of said marking paths.

30. In g telephone system, a multiparty line,
means for- selectively transmitting ‘coded ring-
ing current pulses over either side of said line,
a register operative to a different setting as each
ringing  current :pulse is transmitted over said
line, marking paths-controlled by said register,
means for imparting one setting to said marking
paths when ringing: current is transmitted over
one side of said line, means for imparting a dif-
ferent setting to said marking paths when ring-
ing current is transmitted over the other side of

.- said line, and call interceptihg means controlled

over at least one of said paths,
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31. In a . lelephone system, a mu1t1party 11ne,
cyclically operating ‘ringing apparatus operative
to produce differently - coded  ringing current
pulses during each cycle of operation thereof,
means for transmitting ringing current pulses of
a selected code over either side of said line, mark-
ing paths, a register controlled in accordance with
the number and duration of the pulses constitut-
ing said selected code and operative to impart.a
different setting to said marking paths each time

“a-ringing current pulse is transmitted over said

line during one cycle of operation of said appa-
ratus, means for imparting one setting to said
paths in the event said ringing current pulses are
transmitted over one side of said line, means for
imparting a different setting to said paths in the
event said ringing current pulses are transmitted
over the other side of said line, and call intercept-
ing ‘means controlled over ‘at least one of said
paths and operative at the end of said one cycle
of operation of said apparatus. :

32.In a telephone system, a line, cyclically
operating means for {ransmitting a variable
number of signaling pulses over said line during
éach cycle of operation thereof, and call inter-
cepting means operative in response to the trans-
mission of & predetermined number of signaling
pulses over-said line during one cycle of operation

- of said apparatus.

33. In a’ ‘telephone system, a line, cyclically
operating means for selectively transmitting:sig-
naling pulses 6f uniform or non-uniform length
over said line, and call intercepting means con-
trolled-in accordance with the length of the sig-
naling pulses transmitted over said line to inter-

. cept predetermined calls routed to said line.
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34, In a telephone system, a line, cyclically
operating means. for ‘selectively transmitting a
variable number of signaling pulses of uniform or
non-uniform length over said line during each
cycle of ‘operation thereof, and call intercepting
means selectively controlled in accordance with
the number and length of the signaling pulses
transmitted over said line during one cycle of
operation of “said apparatus for 1ntercept1ng a
call routed fo said line.

ROY W. JONES,




