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1o all wwhoi it maly concerw:

Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Apparatus for Telephone-
Switchboards,(Case No. 439,) of which the fol-
lowing 1s a full, clear, conecise, and exact de-
seription, reference being had to the accompa-
nying drawing, formmg a part of this specifi-
eamon

This invention concerns the mechanism
associated with telephone-lines in a switch-
board for signaling to the attendant and in-
dicating the use or disuse of the appliances
at the stations. Itconcerns the use of incan-
descent lamps as secondary signals controlled
by suitabledevices directly responsive to Sig-
naling-currents in the lines.

One object 1s to guard against the interrup-
tion of service by the breaking of the signal-
lamp of a line by indicating the 1nterrupt10n

of thecircuit through the la,mp to an operator

making connection with the line.

A furthev object of the device is to provide
means for setting a general signal before any
operator to indicate a call from any of the
subscribers under her care or to serve as a

-night-signal.

- In signaling systems of the type mentioned
the line-signal is commonly placed in a local-
battery circuit controlled by a relay respon-
sive to currents in the subscriber’s line, such
current in the line being determined by a
switch at the station, the position of which is
changed during the use of the telephonethere.
The operatoris furnished with the nsual con-
necting-plugs for uniting lines and with other
signals, termed ‘‘supervisory’ signals, asso-

ctated with the connecting-plugs and con-

trolled by other relays in the plug-circuit
%III]II&Il)TIE‘SpODSIV&B to currents in the lines.
In some instances an electromagnetic switch,
termeda “‘eut-oft relay,” isarran ﬂ'ed to break
the normal connections of the lme with the
line- reldy which controls the line-signal, this
cut-off relay being excited through current
applied in the d(’:t of making connection with
the line. The present mventwn 1s designed
for use in connection with such a qutem of
signals. Its several features may be gener-

ally desecribed as follows: A shunt is placed
about the line signal-lamp, and a relay which
may be common to a considerable group of
lines is placed in a local cirecuit of the lamps, 535
suiiiciently sensitive to respond to current
through any of the shunts, and is arranged to
control any suitable general or alarm signal.
The circuit of the supervisory lamp is com-
pleted during connection with a line through 6o
a circult made up in part of the line-lamp of
the line, so that in the event of interruption
of the circuit through the line-lamp the nor-
mal operation of the supervisory signalis dis-
turbed and the unusual appearance calls the 65
operator’s attention to the condition of the
line-lamp.

In the specific form of the invention which
I am about to illustrate the cut-off relay is
provided with differentially-wound helices, 70

- which are serially connected and constitute
the shunt about the line-lamp. The pointof

juncnion of these helices is united with a con-
tact- plece in the spring-jack or terminal
socket of the line, with which a suitable con- #5
tact of the connecting-plug registers, the con-
tact portion of the plug being theterminal of
a conductor, including the supervisory sig-
nal, together with a source of current. A re-
lay in the plug-circuit controls the super- 8o
visory signal by closing about the supervisory
lamp a shunt hm*mfr a resistance nearly
equal to that of the laJmp when the relay is
excited. The electromagnet controlling the
night-signal is a magnet of very low resist- 8s
ance interposed in the circuit of several line-
lamps and constructed to close a local cir-
cuit, including a general signa-l—la-mp or any
suitable alarm. The-subsecriber’s act of call-
ing causes the line-relay of the correspond- go
ing line to close the local circuit through
the line-lamp. If this lamp be not broken,
the line-lamp and the general signal-lamp
controlled by the relay in the local circuit
with the line lamp will light simultaneously. g5
If, however, the circuit through the line-

ldmp be 1111zemupted the ﬂ'eneml lamp alone
will light, which will ca,ll the attention of
the Operator to the defective condition of the
line-lamp. Alsoif an operator should make r1oo
connection with a line called for the super-
| visory signal corresponding to the plug used
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lating in that conductor.

=

in making the connection should become illa- |
minated under normal circumstances, there

being no current through the relay control-
ling the supervisory signal, and the local cir-
cuit of the signal being complete and of nor-

mal resistance through the line-lamp. Inthis

case the interruption of the circuit through
the latter lamp would be signified by the
dimming of the supervisory signal at a time
when it should be bright. The connection of
the differential windings of the cut-off relay
with the special contact-pieces in the spring-
jack, which are customarily adapted for test-
ing in multiple switchboards, has the inci-
dental advantage of causing the initial act of
the subseriber in removing his telephone from
its switch in order to procure a connection to
alter the electrical condition of the test-rings,
and thus to make the line-test busy.

The attached drawing is a diagram of the
circuits of this invention. It represents two
stations connected by telephone-lines with
switching and signaling mechanism in the
switchboard. The apparatus at the station
may be of any well-known form adapted for
the automatic operation of signals, the essen-
tial condition being that a change in the elec-
trical state of the line be produced daring the
use of the telephone. A suitable arrange-

ment consists in a condenser in circuit with

the bell at the station which will permit the
circulation in the line of the alternating cur-
rents employed to operate the bell, but will
constitute a break as to econtinuous currents.
Then the removal of the station- telephone
from its switeh for use will complete the line-
circuit as to battery-currents and permit the
operation of a signal in the switchboard.
The line conductors 1 and 2 are led to the
spring-jacks ¢ and ¢’ in the switchboard and
are extended the one to earth and the other
to the free pole of a grounded source b of cur-
rent, the magnet ¢ of the signal-controlling

relay being interposed in the latter conductor

2. The lever ¢’ of the relay forms the ter-
minal of a conductor 3, extending to the free
pole of the grounded battery d. The contact-
anvil of the relay forms the terminal of an-
other wire 4, extending to earth and inelud-
ing the line-lamp e, which is placed near the
spring-jack a’ of the line in one of the sec-
tions of switchboard.

The continuity of the line conductors 1 and
2 is controlled by the switch-contacts of the
cut-off relay f, which is arranged to break
the connection of the line-wires with the

‘ground and with the relay c, respectively,

when the relay f is excited. This relay is
wound with two helices /” and f*, which are
connected in series in a conductor 5, being
arranged differentially as to currents circu-
Conductor 5 18
united with wire 4 in such a way as to bring
it into shunt about the line-lamp e. The
point of junction of the windings f’ and f* is
united by a wire 6 with test-rings g in the
spring-jacks a and o' |

battery.

667,461

A portion of the conductor 3 may be com-
mon to all the members of the group of lines
assigned to the care of one operator. This
common conductor includes the magnet of a
relay h, whose switch-contacts control a local
cirenit inclading a lamp or other alarm or
signal 7, which may be placed before the op-
erator. |

The usual plugs & and %’ are furnished in
the switchboard for the use of the operator
in uniting lines. Xach plug has three con-
tact-pieces [, I', and [?, which make connec-

70

75

tion with the two line-springs and with the do

thimble g of a spring-jack into which the
plug is inserted. The contact-pieces [ and [
of the two plugs of a pair are united by con-
ductors 7 and 8, respectively, which consti-

tute the plug-ecircuit. This plug-circuit 1s 85

| equipped with the usual calling-key m for

connecting a source of calling-current with
the plug k', and listening-key n for connect-
ing an operator’s telephone with the plug-cir-
cuit.
nected to the free pole of the grounded bat-
tery b by a conductor 10, which includes the
winding o’ of an impedance-coil. The other
side 7 of the plug-circuit is also connected 10

The side 8 of the plug-circuit i1s con- go

aground by conductors ¢ 9, which include the 95

windings o? 0® of the impedance-coil 0. The
earth thus forms a conductor uniting con-
ductors 109 9, whereby a permanently-closed
bridge of the plug-circuit, including the bat-
tery b, is formed by the wires 9 and 10, which
thus lead, in effect, to the terminals of said
The windings of the impedance-
coil 0 are interposed in these wires, one ad ja-
cent, to éach of the conductors of the plug-
cireuit, to prevent the shunting of telephonic
current through the bridge. Two relays p

| and p' are interposed in conductor 8 of the

plug-cireuit, one at each side of the point of
junction therewith of the bridge-wire 9 10, so
that one of the relays is in the path of car-
rent to each of the stations united through
the agency of the plug-circuit. The contact-
pieces I? of the plugs constitute the terminals
of wires 11 and 12, respectively, which lead
to the free pole of a battery q. Wire 11 in-
cludes a supervisory signal », which 1s asso-

100

1OK

110

115

ciated in the switchboard with the plug %,

while wire 12 includes a signal-lamp 7', simi-
larly associated with plugk'. The illumina-

tion of these lamps is controlled by relays p 120

and p', respectively, which close shunts 15

and 14 about the lamps when the relays are._

excited. | -.

The successful operation of this invention
depends to some extent on the proper propor-
tioning of the resistances and electromotive

125

foreces in the different parts to each other.

The sources b, d, and ¢ of current may have

.electromotive forces of twenty, four, and
The lamps ¢ may 130

eight volts, respectively.

be four-volt lamps of approximately twenty
ohms resistance. The windings ' and f* of
the cut-off relay f may be of forty and forty-
| five ohms, respectively. The -supervisory
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lamps 7 ¥ may be similar to the lamps ¢, in | would result in a current through these wires

which case the resistance of shunts 13 and 14
may be sixteen ohms. In the normal opera-
tion of this system the removal of the sub-
scriber’s telephone from its switch at a sta-
tion permits the battery b to create current
in the line, which operates the line-relay c,
and thus effects the illumination of the line-
lamp e. The closing of the switch-contacts
of relay ¢ creates current in the circuit con-
trolled by them, which excites the magnet 7,
and thus determines the operation of the
alarm 7. A portion of the ‘ecurrent in the
local cireutt finds a path through conductor
5, including the windings f’ f2 of the cut-
off relay; but since theee windings are re-
versely eonnected in the circuit the magnet
of the relay remains neutral. In response.to
the call indicated by the display of signal e
the operator inserts plug %k into the spring-
jack o' of the calling-line.
battery ¢ becomes connected through wire 11
with wire G, from which it has a path through
winding 7% to earth directly and through
winding ' and a portion of wire 4, including
the line-lamp ¢, to earth. The currents in
the two windings now cooperate to magnetize
the core of the relay, whereby the switeh-con-
tacts of the cut-off relay are separated and
the connections of the line-wires 1 and 2 with
carth and with the relay ¢ are broken. The

‘relay ¢ becomes inert, permitting its switeh-

contacts to break the connection between
wires 3 and 4, whereby the current from bat-
tery d through lamp ¢ is broken and the mag-
net 7 is rendered inert. The portion of cur-

- rent which flows from battery g through lamp

40

50
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¢ is insufficient to illuminate this lam Ps since
it has in series with it the magnet f’' of the
cut-off relay, and both it and the winding 7’
are shunted by the winding 7 of the same re-
lay. Thesubscriber’s telephone having been
removed from its switech at the substation
when the operator inserted plug £ intospring-
jack a’, the relay p becomes excited by cur-
rent flowing from battery b through the wind-
ings of the impedance-coil, and thence to the
subseriber’s station and closes the shunt 13
about the supervisory signal ». Hence this
signal remains dark. Having received the
subscriber’sorderforthe connection required,
the operator tests the line called for by ap-
plying the tip of plug &' to the test-ring g of
the line. If the line be free for nse—that is,
if all the appliances associated with it be in
their normal conditions,as represented in the
drawing-—no source of current is connected
with the test-rings and no electrical change
1s produced in the application of the plug to
the test-ring. If, however, the subscriber’s
telephone were removed from its switch for
use, the corresponding line-relay ¢ would
have become closed and would have con-
nected battery d through wire 3, a portion of
wire 4, a portion of wire 5, including wind-
ing 7', and wire 6 with the test-rings, and

In this act the

and through a portion of conductor 7 and
winding 0% of the impedance-coil to earth,
whereby a distinctive test -signal would be
produced inductively in the operator’s tele-
phone, or, similarly, in case an operator at

- a distant switchboard had established con-

nection with the line by meansof a plug hav-
ing connections similar to those of plug k' a
circuit would exist from battery g through
the wire 12 to the test-rings of the line to be
tested, whereby a similar test-signal would
be produced in the telephone of the operator
testing. Having ascertained the idle condi-

70
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tion of the line called for, the operator thrusts

| plug #’ into the spring ;]ack of the line and

rings the bell at the station by means of the
eellinn‘-key m. The insertion of the plug in
the spring-jack completes a circuit through
wires 12 and 6 to the cut-off relay, wheleby
that relay of the line called for becomes ex-
cited and severs the connection of the line
conductors with the line-relay. Hence the
latter relay remains inert and the line-lamp
associated with it does not become lighted at
the response of the called subscriber. The
relay p', however, remains inert until the
telephone at the called station 1s removed
from its switch, whereupon it closes the shunt
14 about the previouasly-lighted signal-lamp
r" and extinguishes that lamp.

Having thus considered the normal opera-

tion of the system, the funection of the devices
of the present invention in indicating the
broken condition of the line-lamps may now
he traced. Suppose that the lamp e of the
line were broken or that any defect existed
in the circuit through it. Theremoval of the
station-telephone for use would effect the op-
eration of the alarm or pilot signal ¢+ before
the operator, but would fail to illuminate
lampe. The operator observing the display
of the general signal < would ascertain the
identity of the calling-line and would replace
the broken signal-lamp of that line. Assume,
on the other hand, that an operator should
attempt to make connection with a line whose
lamp was broken., In this case the operator
would at once insert plug k£’ into a spring-
jack of the line and would call the subseriber
in the usual way. Now, however, the relay
» would be inert, the subscriber not yet hav-
inganswered, and hence thesupervisory lamp
r" would be in c¢ircuit. The current through
it would be less than normal, however, emee
the branch through Wmdmﬂ'f and lamp e’ to

ocround would be interrupted in the broken
lamp, the complete branch ot the circuit be-
ing that only through winding 7* of the cut-
off relay. Hence the supervisory lamp in-
stead of being illuminated to its faull candle-
power would be dimly lighted, and its dim-
ness would be a signal to the operator that
the circuit through the line-lamp of the line
with which connection had been made was
defective and would enable her to ]oedte and

the application of the plug to the test-mng | replace the defective lamp.
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Many other systems of ecircuits involving T

incandescent lamps as signals in telephone-

switchboards have been provided. To most

of these this invention may be applied with

snitable modifications, which will be obvious

to those familiar with telephonic appliances.
T desire to secure by Letters Patent—

1. The combination with a local circuit and |

a switch controlling the circuit, of a lamp in
the circuit and a shunt about the lamp, a
spring-jack of the telephone-line and a plug
therefor, a supervisory signal associated with
the plng, and circuit connections closed in reg-
istering contacts of the plug and spring-jack,
adapted to bring the said supervisory signal
into cireuit with the shunted lamp, whereby
the response of the supervisory signal is made
independent of the condition of the lamp, as
described.

9. The combination with a telephone-line,

‘aline-relay responsive to currents in the line,

a local cirenit for the relay, and a lamp sig-
nal in the local circuit' appearing in the tele-
phone-switchboard, of a shuntabout the lamp
and an alarm signal device in the e¢ircuit re-
sponsive to current through the shunt, as de-
scribed. |

3. The combination with a group of tele-
phone-lines, each provided with a relay re-
sponsive to current in its line, with a local
circuit controlled by the relay, and with a
signal-lamp in the local circuit, of a shunt
about each signal-lamp, a conductor common
to all said loecal eircuits, a low-resistance elec-
tromagnet in the said common conductor and
a signal controlled by the said magnet, as de-
scribed. |

4. The combination with a telephone-line,

of a signaling-circuit associated therewith in-
cluding a source of current and divided at one
point into parallel branches, a signal-lamp in
one of the branches, the other branch includ-
ing a resistance, and means for controlling
current in the circuit to light the signal, of a
second or supervisory signal-lamp and a local
cireuit therefor including a source of current,
said local circuit being constituted in part by
the parallel branches of the first-mentioned
signaling-circuit and being completed in es-
tablishing connection with the telephone-line,
the said supervisory signal-lamp being adapt-
ed to be lighted by a current flowing in its lo-
cal circnit when both of the parallel branches
are completed, as set forth.

5. The combination with a telephone-line
and a lamp-signal therefor in a switchboard,
of a spring-jack and plug for making connec-
tion with the line, a signal-indicating instru-

" ment associated with the plug, and local-cir-

6o

with the said signal-indicating instrument |

cuit conmections inecluding the line-lamp
adapted to bring the said lamp into series

when connection is made with the line, where-
by an interruption of the circuit in the lamp

‘may. be detected in making connection with

the line, as described.
6. The combination with a telephone-line

| connected differential windings of the cut-oit

667,461

and a lamp signal therefor in a switchboard,
a spring-jack for the line and a plug for mak-
ing connection therewith, of a supervisory
lamp associated with the plug, a local cirenit
for the line and a source of current included
therein, said loeal circuit being divided into
parallel branches, one of which includes the
signal-lamp, a resistance-coil in the other
branch, and registering switeh-contacts of the

plug and spring-jack adapted to bring the

said supervisory lamp serially into the local
circuit, as deseribed. |

7. The combination with a telephone-line,
a switch at the station thereof determining
the flow of current in the line and a relay re-
sponsive to such current, a cut-off relay for
the line-relay, spring-jacks connected with
the line and plugs for use therewith, of a lo-
cal-battery circuit closed in registering con-
tact-pieces in the spring-jack and plug in-
cluding the magnet of the cut-off relay, a lo-

| cal cireuit controlled by the line-relay, and a

secondary signal therein, said local signal-
circuit being connected with the circult
through the cut-off relay, the circuit connec-
tions of the windings of the relay with the
said local circuits being adapted to leave the
relay inert as to current circulating in the
signal-circuit, as described.

8. The combination with a telephone-line,
a line-relay responsive to current in the line
and a cut-off relay, of a local cireunit controlled
by the line-relay and a secondary line-signal
included therein, two serially-connected dif-
ferential windings of the cut-off relay in a
shunt of the line-signal, a spring-jack for the
line and a plug therefor, and a local-battery
circuit closed in registering contacts of the
spring-jack and plug including the said wind-
ings of the cut-off relay in-suitable direction
to cause the excitement thereof by current in
the circuit, as described.

9. The combination with a teleplone-line,
a switeh determining the flow of current in the
line during the use of the telephone, a line-

relay and a source of current in the line at a

central office, a cut-off relay adapted to break

the line-cireuit in the switehboard when ex-

cited, spring-jacks for the line and connect-

ing-plugs and plug-circuits therefor, of aline

signal-lamp and a local circuit controlled by
the line-relay including said lamp, serially-

relay in shuntaboutsaid lamp,a circuit closed
in registering contacts of the spring-jack and
plug including the windings of said cut-off
relay in multiple, a supervisory signal in the
portion of said local cireuit terminating In
the plug, and means for controlling the dis-

75

30

GO

95

100

104

110

IT§

{20

125

play of the supervisory signal, substantially

as described. | |

10. The combination with a telephone-line
extending from a substation to a central of-
fice, of a line-relay in the circuit of the line at
the central office, a source of current and
means at the substation for determining the

| flow of current in the line, a local signal-eir-

130
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cuit controlled by said line-relay, a source of

~current and a line signal-lamp included in

10

I35

said local circuit, an alarm signal device re-

sponsive to the flow of cur rent in said local

circult, and a shunt about the line - lamp,
whereby the response of the alarm signal de-
vice 1s made independent of the condition of
the lamp, substantially as set forth.

11. The combination with a telephone-line
extending from a substation to a central of-
fice, of a relay in the line-circuit at the cen-

tral office, a sourc¢e of current and means at |
owof car-

the substation for determining thef
rent in the line, a local cireuit including a
source of current and an alarm device in se-
ries and having two parallel branches, one of

said branches including a line signal-lamp,

A

5

| and the other braneh' including resistance, a

spring-jack for the line, a connecting-plug
adapted for insertion in said spring-jack to
establish connection with the line, and a local
circult including a source of current and a
supervisory signal, said local circuit being
closed in registering contacts of the plug and
spring-jack when connection is made with the
line, a part of said local circuit being made
up of the two parallel branches of the first-
mentioned local c¢ircuit, as set forth.

In witness whereof 1 hereunto subseribe my

CHARLES E. SCRIBNER.
Witnesses:
ErrnA EDLER,
DuncaN E. WILLETT.

20

name this 18th day of November, A. D. 1896. 30
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