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To all whom 6 may concer:

Be it known that I, CHARLES K. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, have invented a certain new and use-
ful Improvement in Signals for Telephone-
Switchboards, (Case No0.435,) of which the fol-
lowing is a full, clear, concise, and exact de-
scription, reference being had to the accompa-

10 nying drawing, forming a part of this specifi-
cation.

My invention pertains to signals for tele-
phone-lines in telephone-switchboards de-
signed to respond automatically to currents

15 in the line determined by the condition of
the station apparatus of use or disuse, and
thus to inform the operator continuously of
sach condition. |

It concerns particularly the supervisory

20 signals, which are commonly associated with
connecting-plugs provided for uniting lines
in the switchboard and are intended to indi-
cate to the operator the subscriber’s response
al the called substation and the discontinu-

25 ance of conversation. | |

I have aimed to provide two signals having,
respectively, the significations mentioned and
to so organize the system that these signals
shall be displayed only at the proper times,

3o and thus shall have positive and definite
meanings. |

A further feature of the invention consists
in a novel device for causing the effacement
of the initial call-signal in the act of making

35 connection with the line in response thereto.

It is usual in systems furnished with sig-
nals designed for automatie operation to con-
struet and arrange the appliances at the sta-
tion, so that the removal of the telephone

40 from its switch for use shall close a normally
open circuit, and thus permit a current to

How in the line-cireuit from a central source

of current, which excites a relay and de-
termines the display of a subsidiary line-sig-
45 nal. The present invention is adapted for
use in connection with appliances of this de-
seription. Itconsistsinthecombination,with
the usual plug-cireuit, of a relayin a branch
therefrom, together with a source of current,
so a local circuit including a subsidiary clear-
ing-out signal controlled by the relay, an-

other relay interposed serially in the conduec-
tor of the plug-cireunit, a supervisory signal
controlled by that relay, (being lichted when

the relay is inert,) and a normally open local 55

circuit containing a winding of this latter re-

lay, together with switch-contacts,which close

the break in the circuit when the relay is ex-
Other switch-contacts also are pro-
vided upon the relay arranged to short-cir- 6o
cuit the winding thereof, which 1s interposed

in the telephonic circuit during the excite-
ment of the local winding of the relay, so

that its resistance is removed from the tele-
phonic circuit. The current through the 65
local cirenit of the relay is controlled by suit-

able switch-contacts, which are open when

the corresponding plug is returned to 1ts nor-
mal condition of disuse. This special appa-
ratus may be associated with the well-known 7o
form of switchboard in which a relay perma-
nently connected with the line controls a lo-
cal circuit, including a subsidiary line-signal,
together with a resistance-coil, and having
connections terminating in special contact- 75
pieces of the spring-jacks of the line by which
the subsidiary line-signal becomes shunted
when a plug is inserted into a spring-jack.

In adapting the appliances of the plug-circuit
and supervisory apparatus of the present in- 3o
vention to the line apparatusof such a switch-
board I choose to effect this shunting of the
subsidiary line-signal to efface this signal
displayed as an initial call-signal through the
agency of a conductor including a resistance- 35
coil and leading from the battery which ex-
cites that signal and terminating in a contact- j
piece of the answering-plug which registers
with the before-mentioned special contacts of
the spring-jack of the calling-line. In the go
case of the answering-line, or that line which

is called for, I attain the same result—--shunt-
ing the line-signal—by means of a lamp
brought into parallel or shunt of the subsidi-
ary signal, but controlled, as before stated, 95
by means of the relay in the plug-circuit in
conjunction with the line-relay. In the op-

eration of this new system the removal of the
station-telephone for use causes the display
of the subsidiary line-signal, after which the 1co
response to the signal on the part of the op-
erator by inserting a plug into the spring-
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jack effaces this signal.
of connection with the line called for causes
the excitement of the supervisory signal,
which remains excited until the called party
has responded, but is hidden thereafter dur-
ing theconnection. Thereplacement of both
station-telephones on their switches causes

the display of the clearing-out signal.

The invention is shown in the attached
drawing, which represents two substations
connected by the usual line-circuits with sig-
naling and switeching appliances 1in a sw1tch-
boar d

The telephones, bell, and telephone-switch

at the substation arearranged, as before men-
tioned, to close the line-circuit through a path
of comparatively low resistance during the
use of the telephones, the circuit being open
as to continuous current at other times, al-

though it should permit the transmission of

altelnmlnﬂ' calling - currents to operate the
bell.

The line conductors 1 and 2 from the sub-
station are led toaspring-jack ¢ in the switch-
board. Thence they are extended through

the windings of a relay i to the poles of a bat-

tery ¢, which is common to the different lines
of the exchange. Thearmature-lever of this
relay is connected to earth through a conduc-
tor 3, which includes a reSISLanee coil d, and
18 EL]bO connected by a conductor 4 with spe-
cial contact-piecesein the spring-jacks of the
line. The contact-anvil of the relay forms
the terminal of a wire 5, which is connected
with the free pole of a grounded battery fand
which includes a subsidiary line-signal g, (a
small incandescent lamp,) associated with the
spring-jack « in the switchboard.

The usual plugs 2 and 7' are provided in
the switchboards, their like line-contacts be-
ing connected together through conductors 6
and 7, which constitute the plug-circuit. A
calling-key 2 and a listening-key % are fur-
nished in connection with each plug-circuit.
A wire 3 extends from conductor 6 of the plug-
circult to one pole of the battery ¢ and an-
other wire 9 extends from conductor 7 to the
other pole of thesame battery. Each of these
wires includes a winding of the magnet of a
relay/. Theconductorsare,ineffect, abridge
of the plug-circuit, including the source of
current ¢, together with these windings of the
relay. The relay should have sufficient im-
pedance to prevent the shunting of telephonie
current from the plug- cireuit through this
path The switch-contacts of this rela,y con-
trol the clearing-out signal through the me-
dium of local-circuit connection‘s, which will
be described presently. A winding on the
magnet o’ of another relay o is interposed in
the conductor 7 of the plug-circuit between
the plug 2’ and the point of connection with
the circuit of conductor 9.

- The plugs » and /' have in addition to their
usual line-contact other contact-pileces 7,

which are arranged to register with the thim- |
bles e of spring-jacks, into which they are [

the two

618,137

The establishment | inserted. The contact p of plug /i forms the

terminal of a wire 10, which leads to the free

pole of the grounded battery f. It is inter-
rupted,however,at switch-contacts controlled

by the relay [. One portion of the conduc-
tor is connected with the lever of the relay.
A branch from the other portion extends to
the forward contact-anvil of the relay, in-
cluding a resistance - coil, and a parallel
branch from the same portion extends to the

70
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‘back contact of the relay and includes the '

clearing-out signal-lamp ¢. The contact-

piece p of plug 7' likewise forms the terminal
of a wire 11, leading to the same pole of the
battery 7. This wire includes a supervisory-
signal lamp », which is associated with plug
L' in the switchboard, being, if desired, lo-
cated near the normal resting-place of the
plug. About this lamp is a shunt-circuit 12
which includes an auxiliary winding o0° of the
relay o, together with a pair ot sw1teh -con-
tacts o0° and o, controlled by that relay, ar-
ranged to be clocsed when the relay becomes
mlted The armature-lever of the relay
closes also other contact-pieces 0° and o°,
which ordinarily create a break 1n a shunt-
circuit 13 about the winding o' of the relay.
The operation of these different devicesin
the processofestablishingconnection between
telephone-lines may now be traced.
The removal of the receiving-telephone from
its switch-hook at one of the substations—
say at station A-—permits the battery c¢ to
create in that line a current which excites
the relay b .and causes the display of the line-
signal g in the switchboard. In response to
this signal the attendant inserts an answer-
ing-plug 7 into the spring-jack a of the line,
and at the same time brings her telephone
into connection with the plug-circuit 6 7, and

3o

9o
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105

thus into communication with the calling -

subseriber by means of listening-key . The
insertion of plug /2 into the spring-jack
brought the conductor 10 into parallel with
the signal-lamp g, the two thus In multiple
connection being in series in a circuitb con-
taining the battery f and the resistance-coil
d. TUnder this condition the currentdivided
between the two lamps would be insufficient
to light either. It will be observed, however,
that since the line-circuit at the substation

IIO

1§

was already closed for the use of the tele-

phone in giving the order when the plug 2
was inserted into the spring-jack a current
was produced from battery ¢ through the
windings of relay [/, whereby the latter was
excited and caused to close the conductor 10
through the resistance-coil, leaving the clear-
ing-outlamp onopen circuit. Thusintheact

of making connection with thelinetheline-sig-

nal became extinguished, while the clearing-
out signal q remamed u nhn'hted Having re-
cewed from thesubscriber the order for the re-
quired connection,the operatorinserts plug i’

into the spring-jack ¢ of the line to station B
and operates the calling-key 2 to ring the bell
atthatstation. Theactof inserting thisplug
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into the spring-jack broughtconductor1linto | this lamp constitutes an instruction to the op-

parallel with conductor 4, as in the ease of |

the calling-line; but since the relay b of the
called line is not excited and the ecircuit
through the line-lamp ¢ of that line is not
complete current from battery f will flow
through conductors 11, 4, and 3 sufficient to
light the lamp . This lamp will remain in

this condition until the subseriber at the !

called substation responds to the call and re-
moves his telephone from the switch for use.

Then since the line-circuit will become closed

through a path of low resistance at thesubsta-

tion current from battery ¢ will flow through |

the windings of relay [ and through conduc-
tor 7 of the plug-circuit, including the wind-
ing o of relay o to the substation, returning
through the other line conductor to battery
¢. The current through winding o' excites
that relay and causes its armature to close
both pairs of switch-contacts 0® o* and ¢’ 0°.
The c¢losing of the former pair of contact-
points completes the shunt 12 about the su-
pervisory lamp =, and thus brings about the
extinetionof thislamp. Thecurrentthrough
this shunt excites the relay through the
agency of auxiliary winding o°, whereby the
relay is put into a self-sustaining condition,
which permits it to remain closed thereatfter
independently of current in the line-circuit.
The closure of contact-points 0° 0" short-cir-
cuits the winding o' of the relay in the plug-
eircuit, and thus eliminates ifs resistance
and impedance from the circuit. The line-
lamp of the answering subscriber does not
become illuminated, since it is at all times
shunted by the conductor 11. The line-cir-
cuits and apparatus have now reached a con-
dition which is maintained during the con-
tinuance of conversation. 1If thecalling sub-
scriber at station A should replace his tele-

phone on its switch, the relay b of that line

would become inert and would interrupt the
circuit through the corresponding line-signal;
but since the relay / would still be excited by
current flowing out to the station B the clear-
ing-out signal ¢ would not be illuminated.
If subscriber at station B should replace his
telephone on its switch, the telephone at sta-
tion A being still in position for use the su-
pervisory signal r would not become lighted,
since it wounld still be shunted by the closed
circuit 12. At the termination of conversa-
tion the subscribers at both stations replace
their telephones on their switches, and thus
interrupt the line-circuits. T'he supervisory
signal 7 remains still shunted by circuit 12,
and hence does not become lighted. Current
through relay [ is now interrupted, however,
so that this relay becomes inert and permits
its armature to close the branch of conductor
10, including the clearing-out lamp ¢g. The
line-relay b of the calling-line having become
inert, the circuit through line-lamp ¢ 18
broken. Henceasufficientcurrentis created

by battery f in conductors 10 and 4 to light
the clearing-out lamp. The illumination oi

erator to remove the connection between the
lines. Thusthe mechanism of thisinvention

imparts a definite significance to each of the

signal-lamps ¢ and 7. The former is never
displayed excepting to call for a disconnec-
tion, while the latter is never displayed ex-
cepting when indicating that a called sub-
seriber has not yet responded to the signal.
The continued display of signal » demands
another call to the substation or informs the
operator that noresponse can be expected and
that econnection can be removed.

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination with a telephone-line
and means for producing current in the line
while the telephone is in use, of a relay-mag-

‘net in the line, a local circuitincluding a su-

pervisory signal, anormally open shuntabout
the signal controlled by the contact-points of
the said relay, and a magnet-winding of the
relay included in the shunt, substantially as
desceribed.

2. The combination with a telephone-line
and means for producing current in the line
in the use of the telephone, of a relay nor-
mally in the path of current in the line, a cir-
cuit and source of currenttherein, and switeh-
contacts for closing the circuit in making con-
nection with the line, said cireunit being con-
trolled at a different point by switch-contacts
of the said relay, a supervisory signal con-
trolled by the relay and circuit connections

of the said ecircuit including a winding of the

relay completed in the closure of said circuit
by the relay, whereby the condition of the
supervisory signal remains unchanged after
the initial response of the relay during con-
nection with the line, as described.

‘3. The combination with a telephone-line
and means for producing current therein, a
spring-jack for the line and a plug and plug-
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circuit connected with the spring-jack, of a

relay in the plug-circuit responsive to cur-
rents in the line, a normally open local cir-
cuit and switch-contacts of the plug and
spring-jack adapted to put said circuitin op-
erative condition during connection with the
line, a supervisory signal in the local circuit
and circuit connections of the relay with said
local circuit controlling the current in the
supervisory signal, and a winding of the re-
lay associated with switch-contacts thereof
adapted to bring the said winding into the
local circuit in the response of the relay, as
described. | |
4. The combination with a telephone-line
and an extension therefrom through a spring-
jack, plug and plug-circuit, a source of cur-
rent connected with the plug-circuit, and
means for closing the line at the station dur-
ing the use of the telephone, of a relay hav-
ing its magnet included in the plug-cireuit, a
local cireuit closed in registering contact-
pieces of the plug and spring-jack and in-
cluding a supervisory signal associated with
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the plug, a shunt of the supervisory signal, | the line through a spring-jaek, plug and plug-

and a winding of the relay included in said
shunt, the continuity of said shunt being con-
trolled by switch-contacts of the relay closed
when 1t is excited, substantially as described.

5. The combination with a telephone-line
and means for producing current therein

while the telephone is in use, of a relay hav- |

1ng one winding interposed in the telephone-
circult, a supervisory signal controlled by the
relay, a local circuit and an auxiliary wind-
ing of the relay included in said circuit to-
gether with a source of current, said local
circuit being controlled by switch-contacts
of the relay to be closed when the relay is
excited, a normally broken short circuit of
sald first- mentioned winding, and other
switch-contacts of the relay closed when the
relay is excited to complete said short cir-
cult; whereby thesupervisorysignal is effaced
and the winding of the relay interposed in
the telephone-line is short-circuited when the
telephone is brought into use, as described.

6. The combination with telephone-lines

provided with switches adapted to close the
lines during the use of the telephones and
united through spring-jacks,plugsand a plug-

~circuit, of a source of current connected in a

branch from the plug-circuit, an electromag-
net in said branch controlling a clearing-out

signal, being adapted to display the signal

when the magnet is inert, a relay-magnet in-
terposed in the line-circuit to the called sta-
tion,and a supervisorysignal controlled there-
by, a local circuit including a winding of the

said magnet and normally broken at two

points, switch-contacts closed by the relay to
complete one of said breaks, and registering
switch-contacts in the plug and spring - jack
completing the other of said breaks, whereby
the supervisory signal is made indicative of
the disuse of both telephones while the super-
visory signal is adapted to signalize the use
of the telephone at the called station, as de-
scribed. |

7. The combination with a telephone-line
and meaus for producing current in the line
during the use of the telephone, a line-relay
responsive to currents in the line, a local cir-
cuit controlled thereby, and a subsidiary sig-

nal in said local circuit, of an extension from |

circuit, a magnet having a winding inter-

posed in the plug-circuit, a conductor closed

through registering contact-pieces of the
spring-jack and plug in shunt of the said
subsidiary line - signal, a supervisory signal
included in the sald econductor, and a shunt

55

about the supervisory signal controlled by

the said magnet in the plug-circuit, substan-
tially as described.

8. The combination with a telephone-line,
means tfor producing current in the line dur-
ing the use of the telephone, a relay con-
nected with the line responsive to current
therein, and a spring-jack and plug for mak-
ing connection with the line, of a local circuit
including a source of current and a resist-
ance-coil divided into two parallel branches,
one of said branches being controlled by the
line-relay and including a secondary signal,
and the other of the branches being closed in
registering contacts of the spring-jack and
plug, a supervisory signal and a resistance-
coil, and a relay adapted to interpose the
supervisory signal or the resistance-coil alter-

6o
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nately into the second-mentioned branch, as

described.

9. The combination with a telephone-line,
a source of current in the line, a switch at the
substation for closing the circuit in the use

of the line, and a plug and spring-jack form-

ing a part of the circuit of the line, of a relay
in the line and a signal controlled thereby,
circult connections controlled by the said re-
lay adapted to remove the resistance of the
relay from the line when the relay is excited,
other local-circuit connections including a
winding of the relay, and switch-contacts of
the reiay adapted to close the said local cir-
cuit at one point controlled by the relay, to
be closed when the relay is excited, and other
switch-contacts controlling the said local cir-
cult closed in registering contacts of the plug
and spring-jack, substantially as described.
In witness whereof I hereuntosubscribemy
name this 5th day of November, A. D, 1896.

CHARILES E. SCRIBNER.

Witnesses:
ELLA EDLER,
DuncaN E. WILLETT.
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