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The present invention relates to communicat-
ing systems and more particularly to improved
apparatus particularly adapted for use in tele-
phone systems to indicate the presence of calls
incoming to one or more of the substations of
the system.

In certain communicating systems it is desir-
able to provide at predetermined substations of
the system incoming calls signaling apparatus
which functions to indicate the character of dif-
ferent types of calling substations. Thus, in
Patent No. 2,187,902, R. H. Herrick, granted Janu-
ary 23, 1940, for example, there is disclosed a
system of the executive direct line type wherein
an executive is given access to certain subordinate
lines through the provision of key controlled auto-
matic switching apparatus individual to the exec-
utive substation and having direct access to the
subordinate lines. The subordinate lines also ter-
minate in private branch exchange switching
equipment so that the subordinate substation ap-
paratus may also be utilized in handling regular
PBX calls. 'In a system of this character it is
particularly desirable to provide at the subordi-
nate substations signaling equipment which is
selectively operable to indicate whether incoming
calls are regular PBX calls or originating at the
executive substation.. It is also desirable to so
arrange the incoming call signaling apparatus at
the subordinate stations  that calls routed to
these substations from the executive substation,
but not answered, are visually indicated, whereby
the subordinates are informed that they have
been called from the executive substation.

- Tt is an object of the present invention, there-
fore, to provide in a system of the character
described, -improved call indicating apparatus
which is simple in arrangement and is selectively

operable to distinguish between different types of .

calls routed to the substations at which it is
located. '

It is another object of the invention to provide,

improved incoming call signaling apparatus of
the character described which, when operated,

remains in its operated position, thereby visually -

to indicate its response to a-call of predetermined
character, until manually restored to normal.

- It-is a further object of the invention to pro~
vide an improved and exceedingly simple signal
control network which is so arranged that the
signal device thereof is only operated when signal
voltage of a predetermined character is impressed
upon the circuit.

In the illustrated embodiment of the invention
there are provided a plurality of subordinate sub-
station lines which individually extend to differ-
ent subordinate substations and commonly termi-
nate in the automatic swifching apparatus of a
private branch exchange,  The arrangement of
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this automatic switching apparatus is such that
in setting up connections between any two of the
lines or between these lines and the other lines
of the system interrupted ringing current is uti-
lized for the purpose of operating the ringers or
signal devices conventionally provided at the sub-
stations. "The system further comprises an execu-
tive substation together with automatic switching
apparatus Individual to this substation and hav-
ing direct access to each of the subordinate lines
whereby the executive may, by certain key oper-
ations, set up a connection to any one of the
subordinate lines without resorting to the ex-
pedient of dialing the directory nhumber desig-
nating the desired subordinate substation. The
automatic switching apparatus which is individ~
ual to the executive substation is provided with
ringing equipment which functions to transmit
ringing current over any selective subordinate
line continuously until the call is abandoned or
is answered at the called substation. In accord-
ance with the present invention there is provided
at each subordinate substation an incoming call
signal network which is connected in parallel
with the substation ringer and includes a signal
device of the visual type which is energized and
operates in response to ringing current contin-
uously transmitted over the associated line. This
circuit as provided at each subordinate station
further comprises means for preventing the vis-
ual signal device embodied therein from respond-

‘ing to ringing current intermittently transmitted
‘over the associated line at less than a predeter-

mined rate. Thus provisions are made in the
network whereby the signal device thereof is only
operated to indicate an incoming call when the
call originates - at- the -executive substation.
More specifically, -each network comprises an
electric discharge device of the gaseous type

" which is serially included in the operating circuit

for the associated signal device. These two ele~
ments, namely, the signal device and the series
connected electric discharge device are connected
in parallel with a resistor and a capacitor which

. prevent the voltage impressed across the termi-

nals of the discharge device from rising to a
value exceeding the breakdown voltage of the
discharge device unless ringing voltage is con-
tinuously applied to the network or is applied
thereto infermittently at a rate which is above
a predetermined value.

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 accompanying drawing in which Fig. 1 illus-
tra.tes_’a, communicating system having embodied
therein a signaling network connected and are




2

ranged in accordance with the present invention,
and Fig. 2 graphically illustrates the mode of
operation of the signaling network illustrated in
Fig, 1.

Referring to the drawing, the automatic tele-
phone system there illustrated is of the type fre-
quently used to provide telephone facilities be-
tween the offices of a large manufacturing or-
ganization. Briefly described, the system com-
prises a plurality of substation lines, two of which
are indicated at 10 and {1, and automatic switch-
ing apparatus schematically indicated at 12 for
setting up connections between the various lines.
This automatic switching apparatus may be of
any conventional arrangement although prefer-
ably it is of the well-known Strowger type having
embodied therein finder-connector links, a link
distributor, and power and supervisory apparatus
for. providing the usual operating and signaling
currents.. The power and supervisory apparatus
includes a source of alternating ringing current
13 and a ringing interrupter {4 which is opera-
tive intermittently to apply the voltage of the
source 14 to the-conductors of a selected called
line-in series with the exchange battery £§ in the
usual manner.

The lines 0. and {I respectively extend to a
subordinate substation B and an executive sub-
station A, substation apparatus of conventional
arrangement being provided at these substations
to terminate the associated lines. In order to
facilitate the routing of calls from the executive
substation A to any one of a number of subordi-
nate substations, additional automatic switching

-apparatus 16 is provided which is individual to 37

the executive substation A and has direct access
to each of the subordinate substation lines.
Thus the switching apparatus 6 is illustrated as
having direct access to the subordinate line I9.
For the purpose of transmitting ringing current
over- a. subordinate line selected through opera-
tion of the automatic switching apparatus 16, the
ringing current source {3 is arranged to be con-
nected across the conductors of any selected one
of .the subordinate lines in series with the ex-
change battery 15. It will be noted that the
ringing interrupter 14 is excluded from the ring-
ing current circuits established through opera-
tion.of the switching apparatus 18 so that when
the ringing current source 13 is connected to a
selected one of the subordinate lines ringing cur-
rent is continuously transmitted over the selected
‘line. Preferably the automatic switching appar-
atus 16 is of the character disclosed and claimed
in the above cited Herrick Patent No. 2,187,902,
As . explained in this patent, control of the auto-
matic switching apparatus 16 is effected through
the provision of a plurality of call keys provided
at- the. executive substation A which individually
correspond to the various subordinate lines.
These keys and the. other control elements pro-
vided at the executive substation A are connected
to the switching apparatus 16 through the con-
duetors of a cable 9:

For the purpose of signaling the subordinate 7

attending the substation B when a call is extend-
ed to the subordinate line 10, there is provided
at this -substation @ ringer {7 which is bridged
across the conductors of the line {0 in series with

a. condenser $8. This signal device is arranged to =

respend to ringing current transmitted over the
line {0 from the source {3 regardless of whether
the. line. 10 is seized through the regular auto-
matic- switching apparatus 12 or the automatic
switehing apparatus- {6 individual to the execu-
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tive substation A. In order visually to indicate
calls routed to the subordinate substation B from
the executive substation A, there is further pro-
vided at the subordinate substation an incoming
call signal network which is connected in par-
allel with the ringer {7. This network comprises
a drop {9 having an operating armature 19¢ and
a flag 19b. The operating circuit for the drop
{9 serially includes an electric discharge device
26 of the gas-filled type and a rectifying element
21. Preferably the discharge device 20 is in the
form of a neon lamp. A lamp of this type pos-

‘sesses the characteristic of being nonconductive

until a predetermined voltage commonly known
as the breakdown voltage is impressed across the
terminals thereof, at which time the lamp is ren-
dered conductive and the resistance thereof is
reduced from an excesdingly high value to a rela-
tively small value. Affer a lamp of this character
is rendered conductive, the voltage across the
terminals thereof must be reduced to a value
somewhat less than the breakdown value before
the lamp is extinguished and again rendered
nonconductive. The auxiliary signal network
further comprises a resistor 22 which is connect-
ed in parallel with a capacitor 23 across the op-
erating circuit for the drop 19 to limit the volt-
age developed across the discharge tube 28.
Briefly to consider the operation of the system,
if a call intended for the subordinate substation
B and initisted at the executive substation A in
the usual manner, is routed to the automatic
switching apparatus {2 over the line 1, the finder
portion of an assigned one of the finder-connec-
tor links embodied in this apparatus operates to
seize the calling line. In response to this opera-
tion the usual dial tone signal is transmitted to
the. calling executive, The executive may upon
receipt of the dial tone signal, dial the digits of
the directory number designating the desired sub-
station B, whereby the wipers of the connector
portion of the assigned link are positioned on the
terminals to which the conductors of the line 10
are connected. Following this operation the
called line (8 is tested in the usual manner to
determine the idle or busy condition thereof, and
if busy, the usual busy tone signal is returned to
the calling executive. If the line 10 is idle, a
ringing relay of the assigned link is caused to
operate to connect the ringing current source 13
across the conductors of the line 10 in series with
the interrupter {4 and the exchange battery 15
so that interrupted ringing current is projected
over the line {8. The circuit traversed by the
ringing current may be traced as extending from
the upper terminal of the ringing current gen-
erator 13 through the conductive segment of the
interrupter {4 and the operated contacts of cer-
tain of the relays embodied in the link in use, and
by way of the negative side of the line [0, the
condenser I8, the windings of the ringer {1, the
positive side of the line 10, certain additional op-
erated contacts of the relays embodied in the Jink
in use, and the exchange battery {5 to the lower
terminal of the generator 13. Each time the in-
terrupter 14 operates to complete this circuit, the
ringer |7 is energized and operates to emit g sig~
nal indicative of the presence of a call on the line
18. The interrupted character of the signal
serves to inform the subordinate attending the
substation B that the call is a regular PBX call.
‘When the call is answered at the called substa-
tion, a direct current bridge is established be-
tween the conductors of the line {0 which results
in operation of the ring cut-off relay conven-
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tionally embodied in the link in use. When this
relay operates, the ringing circuit is interrupted
and the desired talking circuit is established be-
tween the calling executive station A and the
called subordinate station B. The link embodied
in the automatic switching apparatus 12 and
utilized in setting up the connection is released
in the usual manner when the connection is
cleared out at the called and calling substations.

If the executive for whose service the auto-
matic switching operation 1§ is alone provided,
desires, he may route the connection directly to
the subordinate substation B by operating the
call ‘key individually corresponding to this sub-
station. In response to this operation the auto-
matic siwtching apparatus 16 operates to select
the line i0, to test this line for the purpose of
determining the idle or busy condition thereof,

.and to return the usual busy tone sighal to the
calling executive if the line 10:is busy. If the
called subordinate line 10 is idle at the time it is
thus selected, the ringing relay embodied in the
apparatus 16 operates to connect the ringing
current source I3 across the conductors of this
line in series with the exchange battery 5. In
this case, since the ringing interrupter 14 is ex-
cluded from the circuit traversed by the ringing
current, the ringer 71 is continuously enhergized
and continuously operates, thus informing the
subordinate attending the substation B that a
call originating at the executive substation A is
present upon the line 10, When the call is an-
swered at the called substation B, the ring cut-
off relay embodied in the switching apparatus 16
operates to arrest the ringing operation and to
establish the desired talking circuit between the
substations A and B.

As indicated above, the arrangement of the
auxiliary incoming call signal network connected
in shunt with the ringer {17, is such that the drop
i9 only responds to ringing voltage continuously
impressed between the conductors of the line (0
through operation of the automatic switching
apparatus 16. The mode of operation of this cir-
cuit will best be understood by reference to Fig. 2
of the drawing, wherein the voltages appearing
across the electric discharge device 20 when dif-
ferent forms of ringing voltages are impressed
across the conductors of the line 10, are plotted
as a function of time. Assuming that the inter-
rupter 14 is arranged for ringing intervals of one
second to be followed by silent intervals of four
seconds, the voltage of the ringing current source
13 is impressed upon the conductors of line (0
for only one second.out of each five seconds.
The current traversing the line 10 during each
ringing interval causes a. voltage to build up
across the winding of the ringer {7, which is im-
pressed across the parallel connected resistor 22
and capacitor 23 through the rectifier 21, As a
result, a direct current of rising amplitude trav-
erses each of the two circuit elements 22 and 23.
With the condenser 23 uncharged; the imped-
ance thereof is exceedingly low so that no sub-
‘stantial voltage is built up across this capacitor
and the resistor 22 during the initial portion of
each one second ringing interval. Immediately a
voltage is impressed across the condenser 23 this
condenser starts to discharge through the re-
sistor 22. Accordingly, by properly proportion-
ing the resistance value of the resistor 22, the
maximum voltage developed across the capacitor
23 during each ringing interval may be held be-
low the voltage required to produce ionization or
breakdown of the electric discharge tube 20.
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This action, plotted in terms of voltage appear-
ing across the capacitor 23 during three succes-
sive ringing intervals of one second each is illus-
trated in Fig. 2 of the drawing by the three curves
A, B and C. It will be noted from these three
curves that during the spacing or silent interval
between each pair of ringing periods, the capaci~
tor 23 completely discharges through the resistor
22 so that the voltage across these parallel: cir-
cuit elements is reduced to zero. It will further
ke noted that the peak voltage developed across
these elements during each ringing interval is
substantially less than the voltage D required to
cause ionization or breakdown of the discharge
tube 2). Accordingly, when interrupted ringing
current is, through operation of the interrupter
{4, transmitted over the line 19, the drop 19 is
not-energized and does not operate.

When, however, ringing voltage is continuously
applied to the line I8 through operation of the
automatic switching apparatus 16, the build-up
of voltage across the capacitor 23 continues even
though this capacitor is continuously discharged
through the resistor 22. If the ringing voltage
persists for a predetermined interval the voltage
across the parallel connected elements 22 and 23
equals the voltage required to cause ionization of
the tube 20, the voltage rise in this case being
indicated by the curve E in Fig. 2 of the drawing.
When the voltage across the parallel connected
circuit elements 22 and 23 equals the voltage D
required to ionize the discharge tube 20 this tube
is rendered conductive to pass current through
the winding of the drop 19. As a result, the drop
19 operates its armature 19a to release the flag
19, thereby to produce a visual indication that
the substation B has been signaled from the
executive substation A. It will be observed that
the flag 18b of the drop 19 remains in its op-
erated position until manually restored to nor-
mal by the subordinate attending the substa-
tion B,

Although the operation of the auxiliary signal
network provided at the substation B is described
above with reference to its action to discriminate
between interrupted and continuous ringing cur-
rents, it will ‘be understood that this network
may easily be designed to distinguish between
interrupted ringing currents of different fre-
quencies. Thus, in'any case where the spacing
of the ringing intervals is so related to the con-
stants of the capacitor 23 and the resistor 22 that
the capacitor 23 is not fully discharged during
each silent period, the voltage across these two
parallel connected elements is gradually built up

.during successive ringing intervals and may, if

ringing persists for a sufficiently long period of
time, equal the voltage value required to cause
ionization of the discharge tube 20. For exam-
ple, the periodicity of the ringing intervals and
the constants of the elements 22 and 23 may be
so related that the voltage developed across the
parallel connected elements 22 and 23 follows the
curve F illustrated in Fig. 2 of the drawing, In
this case, while a longer time interval is re-

-quired to cause ionization of the discharge tube

20, this tube will be rendered conductive to pass
current through the winding of the drop 19 if the
ringing persists for a sufficiently long period of
time.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
various modifications may be made therein and
it is contemplated to cover in the appended claims
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all such. modifications: as fall within the frue
spirit'and scope of the invention.

‘What is claimed is:

I. In a telephone system, a first substation, a
line extending to said substation, an exchange
terminating said line and including means for
transmitting signaling current over said line, a
second substation, automatic switching appara-
‘tus individual to-said second substation and hav-
ing direct access to said line, said automatic
switching. apparatus including means for trans-
mitting signaling current over said line, a signal
device provided at said first substation and op-
erative in response to signaling current trans-
mitted over said line through operation of said
last~named means, and means for preventing
said signal device from operating in response to
signaling current transmitted over said line from
said exchange.

2. In a telephone system, a subordinate sub-
station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for transmitting signaling- cur-
rent over said line, an executive substation, auto-
matic switching apparatus individual to said
executive substation and having direct access to
said line, said aufomatic switching apparatus
including means for transmitting signaling cur-
rent over said line, a non-restoring visual signal
device provided at said subordinate substation
and operative in response to signaling current
transmitted over said line through operation of
said last-named means, and means for prevent-
ing said signal device from operating in response

to signaling current transmitied over said line -3

from said exchange.

3. In a telephone system, a subordinate sub-
station, a line extending to said subordinate sujp~-
station, an exchange terminating said line and
including means for transmitting signaling cur-
rent over said line, an executive substation, auto-
matic switching apparatus individual to said
executive substation and having direct access to
said line, said automatic switching apparatus in-

cluding means for transmitting signaling current - -

over said line, a signal device provided at said
subordinate substation and operative in response
to signaling current transmitted over said line
through operation of said last-named means,
means for preventing said signal device from op-
erating in response to. signaling current trans-
mitted over said line from said exchange, and an
additional signal device provided at said subor-
dinate substation and operative in response to
signaling current transmitted over said line both
from said exchange and under the control of said
switching apparatus.

4. In a telephone system, a subordinate sub-
station, a line extending to said subordinate sub-

station, an exchange terminating said line and

including means for transmitting signaling cur-
rent of one character over said line, an executive
substation, automatic switching apparatus indi-
vidual to said executive substation and having di-
rect: access to said line, said automatic switching
apparatus including means for transmitting sig-
naling current of a different character over said
line, a signal device provided at said subordinate
stbstation and operative in response to the trans-
mission of signaling current of said different
character over said line, and means for prevent-
ing said signal device from operating in response
to signaling current of said one character trans-
mitted over said line.

5, In a telephone system, a. subordinate sub-
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station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for transmitting signaling cur-
rent of one character over said line, an executive
substation, automatic switching apparatus indi-
vidual to said executive substation and having
direct access to said line, said automatic switch-
ing apparatus including means for transmitting
signaling current of a different character over
said line, a nonrestoring signal device provided at
said subordinate substation and operative in re-
sponse to the transmission of signaling current of
said different character over said line, and means
for preventing said signal device from operating
in response to signaling current of said one char-
acter transmitted over said line,

6. In._a. telephone system, a subordinate sub-
station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for transmitting signaling cur-
rent of one character over said line, an executive
substation, automatic switching apparatus indi-
vidual to said executive substation and having
direct access to said line, said automatic switch-
ing apparatus including means for transmitting
signaling current of a different character over
said line, a signal device provided at said sub-
ordinate substation and operative in response to
the transmission of signaling current of said
different character over said line, means for pre-
venting said signal device from operating in re-
sponse to signaling current of said one character
transmitted over said line, and an additional
signal device provided at each subordinate sub-
station and operative in response to the trans-
mission of signaling current of either character
over said line.

7. In a telephone system, a subkordinate sub-
station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for transmitting interrupted
ringing current over gaid line, an executive sub-
station, automatic switching apparatus individual
to said executive substation and having direct ac-
cess to said line, said automatic switching ap-
paratus including means for transmitting con-
tinuous ringing current over said line, a signal
device provided at said subordinate substation
and operative in response to the transmission of
continuous ringing current over said line, and
means for preventing said signal device from
operating in response to interrupted ringing cur-
rent transmitted over said line.

8. In a telephone system, a subordinate sub-
station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for fransmitting interrupted
ringing current over said line, an executive sub-
station, automatic switching apparatus individual
to said executive substation and having direct
access to said line, said automatic switching ap-
paratus including ringing means for transmitting
continuous ringing current over said line, a non-
restoring visual signal device provided at said

5 subordinate substation and operative in response

to the transmission of continuous ringing current
over said line, and means for preventing said
signal device from operating in response to in-
terrupted ringing current transmitted over said
line.

9. In a telephone system, a subordinate sub-
station, a line extending to said subordinate sub-
station, an exchange terminating said line and
including means for transmitting  interrupted
ringing current over said. line, an executive sub-
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station, automatic -switching apparatus indi-
vidual to said executive substation. and having
direct access to said line, said automatic switch-
ing apparatus including ringing means for trans-
mitting continuous ringing current over said line,
a non-restoring visual:signal device provided at
said subordinate substation and operative in re-
sponse to the transmission of continuous ringing
current over said line, means for preventing said
signal device from operating in response to in-
terrupted ringing current transmitted over said
line,. and an audible signal device provided at
said subordinate substation and operative in re-
sponse to the transmission of continuous and in-
terrupted ringing current over said line,

10. In combination, a signal device, a circuit
for energizing said device, means for energizing
said circuit with splashes of current, and means
for preventing the operation of said device in
response to energization of said circuit with
splashes of current occurring at less than a pre-
determined rate. :

11. In combination, a signal device, an oper-
ating circuit for said device, means for energizing
said circuit with splashes of current, an electric
discharge device serially included in said circuit,
and means comprising said discharge device for
preventing the operation of said signal device in
response to energization of said ecircuit with
splashes of current occurring at less than a pre-
determined rate. )

12, In combination, 4 signal device, an oper-
ating circuit for said device, means for energizing
said circuit with splashes of current, an electric
discharge device serially included in said circuit,
a resistor and a capacitor connected in paraliel
across said circuit, and means comprising . said
resistor and capacitor for preventing the break-
down of said discharge device in response to
energization of said circuit with splashes of cur-
rent occurring at less than a predetermined rate,
thereby to prevent operation of said signal de-
vice when said circuit is energized by splashes
of current occurring at less than said  prede-
termined rate.

13. In combination, a signal device, an operat-
ing circuit for said device, means for periodically
energizing said circuit, and means comprising an
electric discharge device serially included in said
circuit for preventing said signal device from oper-
ating in response to energization of said circuit
at less than a predetermined periodicity.

14. In combination, a signal device, an operat-
ing circuit for said device, means for continuously
energizing said circuit, thereby to cause the oper-
ation of said device, additional means for inter-
mittently energizing said circuit, and means for
preventing said device from operating in response
to intermittent energization of said circuit.

15, In combination, a signal device, an operat-
ing circuit for said device, means for continuously
energizing said circuit, thereby to cause the oper-
ation of said device, additional means for inter-
mittently energizing said circuit, and means com-
prising an electric  discharge device serially in-
cluded in said circuit for preventing said signal
device from operating in response to intermittent
energization of said circuit.

16. In combination, a signal device, an operat-
ing circuit for said device, means for continu-
ously energizing said circuit, additional means
for intermittently energizing said circuit, an elec-
tric discharge device serially included in said
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circuit, a resistor and a capacitor connected in
parallel across said circuit, and means compris-
ing said resistor and capacitor for causing the
breakdown of said discharge device in response
to continuous energization of said circuit, thereby
to cause the operation of said signal device, and
Tor preventing the breakdown of said discharge
device in response to intermittent energization
of said circuit, thereby to prevent the operation
of said signal device.

17, A circuit network comprising a signal de-
vice, an electric discharge device connected in
series with said device and having a predeter-
mined breakdown volitage, a resistor connected
in parallel with said series connected devices, and
means comprising a capacitor shunting said re-
sistor for limiting the voltage developed across
said resistor to a value less than said predeter-
mined voltage ‘when said network is intermit-
tently energized at less than a predetermined
rate. .

18. A circuit network comprising a signal de-
vice, and means comprising an electric discharge
device connected in circuit with said signal de-
vice for preventing the operation of said device
when said network is intermittently energized
at less than a predetermined rate.

19. A signalling system comprising a line, a
first signal device connected to be energized over
said line, means for transmitting continuous and
interrupted ringing currents over said line to
energize said device, a second signal device, a
circuit for energizing said second signal device in
response to ringing current transmitted over said
line, and means for preventing said second sig-
nal device from operating in response to the
transmission of interrupted ringing current over -
said line.

20, A signaling system comprising a line, g first
signal device connected to be energized over said
line, means for transmitting continuous and in-
terrupted ringing currents over.said line to ener-
gize said device, a second signal device, a circuit
connecting said second signal device in parallel
with said first signal device, and means compris-
ing an electric discharge device serially included
in said circuit for preventing said second signal
device from operating in response to the trans-
?ﬁssion of interrupfed ringing current over said
ine.

21. In a telephone system, a first substation, a
line extending to said substation, an exchange
terminating said line and including means for
transmitting signaling current over said line, a
second substation, means individual to said sec-
ond substation for transmitting signaling current
over said line, a signal device provided at said
first substation and operative in response to sig-
naling current transmitted over said line through
operation of said last-named means, and means

for preventing said signal device from operating

in response to signaling current transmitted over
said line from said exchange.

22, In a telephone system, a line, a signal de-
vice, a circuit including the conductors of said
line for energizing said device, means for trans-
mitting splashes of ringing current over said
line, thereby to energize said circuit, and means
for preventing said device from operating in re-
sponse to- the energizaion of said circuit with
splashes of ringing current occurring at less than
a predetermined rate.

ROSWELL H; HERRICK,




