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To all whom it may concern:

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 Supervisory Signals for Tele-
phone-Switchboards, (Case No. 456,) of which

the following is a full, eleal eonclse, and ex-
act deser 1pt1011

lines to indicate to the attendant the condi-

tion of the telephonic appliances at the sub-
stations of the lines, the object of the inven-
tion being to prowde a means of controliling
the supervisory signal in such a way that it

may act in response to only those acts of the

Subsel ibers which are of interest to the oper-

ator in the performance of her duties.

In establishing and superwsmﬂ' a connec-
tion between telephomne lines an operator, af-
ter making connection with the Ca,lhnﬂ‘-hne

“and receiving the order for the reqmred con-
nection, requires information thereafter only
of the response of the ealled party to the call

and, finally, of the replacement of the tele-

-phon eson theirsupportsat both stations when

conversation is fi nished.

It has been common in telephone swmch-_'

boards oi modern type to provide in connec-

~ tlon with united telephone-lines a source of
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curr ent a switeh at each substation for con-
trollmﬂ' carrent in the line, and one or more-

- supervisory signals assomated with both or

with each of the lines and responsive to such
currents. Infollowingsome modes of super-

vising a single supervisory signal bhas been

provided 1n a bridge of the plne circuit or
link connector umtmﬂ' the lines. This plan

has been uneatlsfaetmy in that it imparted

to the operator no information as to the re-
sponse of the called party. In other switch-

boardsasupervisorysignal has been provided
in connection with eaeh line, each signal re-

sponding only to current in its own llne but
this plan is inefficient in that it requires the

operator to observe two signalsin order to as-

- certain the call for dlseonnecblon and that it

 eo

permits either of the two signals to be dis-
played at intervals during the connection,

| when its mdlcatmn 18 of 110 aemstanee {0 the'

'i._

nal in accordance with the invention.

operator and serves merely to distr act her a,t- |
tention. |

My invention apphes to sw'nalmcr systems |
of this general type and. aims to permlt the 53
display of asupervisory signal associated with

the called line until the called party responds

and thereafter toagain permit its dllepla,y only

‘to indicate a call for disconnection in accord-

. | ance with the replacement of both telephones 60 _
This invention concerns supenlsow sig- -

nals for association with united telephone-_

on their switches at the substations.
To this end it consists in the combination,

‘with united lines or with link conductors for

temporarily uniting lines,of asupervisory sig-
nal designed tocome into a bridge of the hne, 65 )

._together with a source of current, an electro-

magnet havmﬂ' a wmdmﬂ' in eaeh line, and
&w1teh eontacts eontwlled by the magnet

adapted to connect the supervisory signal
| with the line of the called party when 111@113 70

and to connect it with both lines when ex-
cited, whereby the supervisory signal indi-
cates a current in the line of the calied party

‘when the teleph(me at the called station is re- |
moved from itsswitch for use, but thereafter 75

is controlled by current in both lines and

‘serves to indicate. only the cessat.mn of cur-

rent in both.
- Theinvention furthel consmts in means for
maintaining the hidden condition of the sig- 3o
nal while tne plurfe or link conduetme are |
not in use. o

The invention is deser 1bed in connection
with the attached drawing. The figure rep-
resénts two telephone-lines termmatmg in 85

the usual calling and connecting appliances
in a telephone- smtchbomd and a pair of
plugs with their link conductors or plug-cir-

cuit for uniting the lines, the latter appli-
ances being provided with a supervisory sig- go
The |
stations of the telephone-lines are equipped
with the usual signal-bell, telephone, and

' switch, the circuits being adapted for the pro-

duction of-a closed circuit through the tele- g5 -

‘phones when the receiver is taken for use.

The line conductors 1 and 2 from the sta-
tion apparatus are led to a spring-jack a in
the telephone-switchboard and by normally- .

closed extensions therefrom throu gh an indi- 1co
vidual or line signal b to a source of current
| C. 'I‘he line- swna,l b WlII then be dlsplayed
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to the operator to indicate a ¢all when the | in one of the line-indicators follows the usual

telephone atthesubstation of the correspond-

ing line is removed from its switeh through

the agency of current flowing from the source

¢ through the closed circuit at the substation.
The switchboard is furnished with a number
of pairs of plugs d d' with their associated ap-
pliances. One paironlyishereshown. These
plugs form the terminals of a plug-circuit
which while the lines are in use forms a con-
tinuous conducting-circuit between the lines.
With thé plug-circuit are associated the usual
calling-key e for connecting a generator of
signaling-current with the plug d’, which is

designed for use in connecting to lines called |

for,and with a listening-key fforbringing the

operator’s telephone into connection with the |

plug-circuit. _
~ In accordance with this invention a super-

visory signal g is associated with each pair
of plugs or plug-circuit.
nections of this signal with the plug-cireuit

are controlled by a relay h, provided with an

armature-lever /', playing between two con-

tact-anvils fand 2%, Thisrelay has two wind-

ings 2*and A°. The former of these windings

- 1s connected in a conduector 3, leading from
the front contact /2 of the relay to the sleeve

.30

- of calling-pluge d'.

of the answering-plugd,while the latter wind-
ing h° is connected in a conductor 4, leading
from the switch-lever /' to the sleeve-contact
The tip-contact pieces of

- the plugs are united by a continuous con-
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‘the bridge may be prevented.

ductor 5. The supervisory signal ¢ is pro-

vided with two windings, which are included
serially in a conductor 6,which forms a bridge

of the plug-circuit, uniting conductors 4 and
5 thereof. A source of current 4 isinterposed
in the bridge-conductor between the windings
of the signal g. These windings should of

course be of high impedance in order that

the shunting of telephonic current through
One of the
plugs, preferably the answering-plug d, rests
in a seat provided with a plug-seat switch 7,
which 1s designed to close a circuit while the
plug 1s in its seat. This switeh controls the
continuity of a conductor 7, terminating at
one extremity in the contact-point 73 of relay
i and connecting at its other extremity with

‘that pole of battery+ which is connected with

conductor 6-of the plug-circuit or otherwise
in any suitable way to bring the battery into
a local circuit, including one or both windings
of the supervisory signal, when the contacts

h' I¥ are closed, the connection being shown |

as extending to earth. "While the apparatus
of the switchboard is idle the magnet 7 is
inert and a local circuit is formed from bat-
tery ¢ through one winding ¢’ of the supervi-

sory signal, through wire 6, through the con-

tacts 2" 1% and through wire 7, the contacts
of plug-seat switch /c being closed. The mag-
net of signal g is thus excited, and the indi-
cator of the signal which is designed to ap-
pear when the magnet is inert is hidden. An

‘T'he circuit con-

1|

. steps of inserting answering-plug d into the

spring-jack of the calling-line, obtaining the
subseriber’sorderforconnection with another
line, inserting calling-plug d' in a spring-jack
of the line called for, and operating the ring-

70

ing-key e to ring the bell at the station there-

~of. Inasmuch as these operations are familiar

to those skilled in the art of telephony, I do
not paunse to trace them in detail. When the
plug d is raised from its seat, the plug-seat
switeh £ breaks the conductor 7, interrupting

‘the current in the local cirenit, and the indi-

cator of supervisory signal g comes into view.

75
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When the plug d' is connected with the line |

called for, the circuit through signal ¢ re-
mains broken, being open at the telephone-
switch at thesubstation until the called party,
responding to the call, takes the telephone
for use. ‘Then the telephone-switeh at the

substation closes cireuit between line con-

ductors 1 and 2, thereby completing a cir-
cult through the supervisory signal and the
relay h, which may be traced as follows:
from battery z through a portion of conductor

85

go

6, including a winding of the supervisory sig-

nal, thence through conductor 4 of the plug-
circuit, including the winding A% of relay h, to
line conductor 2, returning by line conductor
1, and finding circuit to battery ¢ through a
portion of conductor 5 and wire 6, including

95

the other winding of supervisory signal ¢.

This signal thus becomes excited and its in-

dicator is concealed. This signifies to the

operator that the party called for has re-

sponded to the call. At the same time mag-
net A becomes actuated, being excited by cur-
rent flowing in the winding /5 and brings its
armatare-lever i’ into contact with the anvil

100
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h*. This movement of the armature thus
unites conductors 3 and 4, forming a con-
tinuous conductor between the sleeves of the

plugs and between the two line conductors 1
of thelines to be united. Thereafter current
flows from the bridge 6 to both the called and
the calling lines.
remalin excited as long as the telephone at

either stationisin use. The current travers-

ing the windings'of the supervisory signal ¢
is also rendered independent of the condition
of the apparatusat either station alone,sothat
the magnet will remain excited and the signal
willremain hidden aslong as either telephone

11C

T'he magnet will therefore

115
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is off its switch. When at the termination

of conversation the users of the telephones at
both stations replace their receiving instru-
ments on the telephone - switches, current

through the windings of the supervisory sig-

nal g and of the relay-magnet 7 is inter-
rupted and the magnets of both become inert.
T'he supervisory signal then displays its in-

~dicator, and this second display of the indi-
~cator shows the operator that the use of the
line is finished. Sheé therefore removes the

plugs d and d' from the spring-jacks into
which they are inserted and places them in

‘operator on observing a call-signal displayed | theirresting-seats. " The réplacement of plug .

125
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hidden.

d in its seat causes the smteh k to close the "

break in wire 7, and inasmuch as the arma-
ture has come te rest on its contact /3, com-
pletes the circuit through the supervisory sig-

nal and effects the eeneealmenb of its 1nd1--
cator.

Thus the indicators of all signals as-
sociated with plugs which are not in use are

with a line indicates that no response has
been made to the call sent. The signal 1s
hidden when the called party takes the tele-
phone for use, and the signal is thereafter dis-

“played only when at the termination of the

use of the line both telephones are returned
to their supports.

tial to the proper estabhshment and super-

- vision of the connection.

The invention is deﬁned in the fellowmw

- claims:

39

1. The combination with umted telephone-

lines each prowded at its station with means

for determining the flow of currentin the line

in the use of the telephone, a bridge of the
united lines and a supervisory swnal and a

source of current included bherem of a relay

with two windings, one included in the line
to each station between said station and the

- bridge, the switch-contacts of the said relay

- 35

being adapted to break the circuit of the lines
between the bridge and the eallmﬂ'-stetmn

when the magnet isinert; whereby the super-

| wsory swnel 1S rendered responsive to cur-

rent in both telephone-lines, subetentlally as

~and for the purpose set forth.

40

- of said lines, a relay hevmﬂ* two windings one:
being plaeed in a link conduetm toward each -

50
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2. The combination with telephone- lines

each provided with means at its station for
determining the flow of current ia the line in
the use of the telephone, and link conductors
uniting the lines, of a brldge between said
link eond uctors, and a supervisory signal and
a source of eurrent ineluded therem a call-

ing-key in said link conducfors edepted to

connect a somee of calling-current with one

statwn between the station and said bridge,
the switch-contacts of said relay being open

being interposed in the link conductor be-
tween the said bridge and the eallmfr-stetlon
as described.

3. The combination with two telephone-

- lineseach provided at its station with aswiteh

for dete1 mlmnﬂ' the ﬂow of currentinthe hne

The dleplay of an indieator imme-
diately after the establishment of connection

This invention thus avoids
all confusion of signals and eliminates all i in-
dicationson the pmt of the signals, excepting
those which are found in praetlee 130 be essen-

durmw the use of the telephone of a br1dﬂ'e '
“of the circuit,

a supervisory signal a,nd
source of cullenb in the. brldc"e a magnet-
winding in a line conductor to eaeh station

between said station and the bridge, a normal

break of the line-circuit between the bridge
and the calling-station, and switch-contacts

actuated by sald meﬂ'net windings adapted to
close the break When the Wmdmg In cireuit
- with the called station is excited, as described.

4. Incombination,a telephone-lme provided

"at 1ts station with means for determining the
flow of current in the line during the use of
the telephone, a pair of plugs end the plug-

cireuit thereof for making connection with

the line, a bridge of the plug—elremt a super-

visory signal and a source of current in the

bridge, a magnet with two windings, one of

6o
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said windings beingin the conductor leading
from said bridge to each station, emteh -con-=

tacts eontrolled by the said windin gs,one pair

of said contacts adapted to be closed when the

30 |

magnet is excited being interposed in a con-
ductorof the plun‘-elremt between said bridge
and one of the stations, and other switch-con-

18 inert controlling a local circuif mcludmﬂ' a
winding of the supervisory signal tOﬂ'ether
with a source of current, as deserlbed

5. In combination with telephone - lines,

tacts adapted to be closed when the magnet

85

-ecwh provided with a switch at its station for
determining the flow of current in the line
“during the use of the telephone, a pair of _.
plugs and the plug-circuit thereof for making
connection between lines,a bridge of the plug-

90

circuit, and a supervisory SIgnal and source .

of eurrent therein, a relay-magnet with two
windingg,one of smd windings being included =

05

in the plug-circuit at each suile of the bridge, - '

switch-contacts of the relay adapted to be

closed when the relay is excited interposedin

the conductor of the plug-circuit with one of

said magnet-windings, other switch-contacts

of the rela,y adapted to be closed when the

ICO

| 'megnet is inert, a local circuit of the super-

visory signal meludmﬂ' a source of current -

eontlolled by said la,st-mentwned switch-con-

1'05

tacts of the relay, and a plug-seat switch for
one of the plugs adapted to open the said lo-

cal circuit when the plug is removed from its

socket, substantially as described.
when the relay is inert, said switch- eentaete |

In witness whereof I hereunto subserlbe my
name this 31st day of January, A. D. 1898.

OIIARLES L. &ORIBNER

 Witnesses:
HLLA EDLER
| PDARLE CLENDENING

IIO
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