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’ Application filed February 14,1898, Serial No, 670,272, (No model.)
To all whom it may concern: operator and serves merely to distract her at-
Be it known that I, CHARLES E. SCRIBNER, | tention.
a citizen of the Umted States, residing at Chi- My invention applies to signaling systems
!. cago, in the county of Cook and State of Illi- | of this general type and aims to permit the 53

5 nois, have invented a certain new and useful | display of asupervisory signal associated with
~ Improvement in Supervisory Signals for Tele- | the called line until the called party responds

X phone-Switchboards, (Case No. 456,) of which | and thereafter toagain permit its display only
the following is a fall, clear, concise, and ex- | to indicate a eall for disconnection in aceord-
act descnptlon ance with the replacement of both telephones 6o
ro = This invention concerns supervisory sig- | on their switches at the substations.
nals for association with united telephone— To this end it consists in the combination,
& lines to indicate to the attendant the condi- | with united lines or with link conductors for
b tion of the telephonic appliances at the sub- | temporarily uniting lines,of asupervisory sig-

stations of the lines, the object of the inven- | nal designed tocome into a bridge of theline, 65
15 tion being to prov1de a means of controlling | together with a source of current, an electro-
the supervisory signal in such a way that it magnet having a winding in each line, and
may act in response to only those acts of the | switch - contacts controlled by the magnet
subseribers which are of interest to the oper- | adapted to connect the supervisory signal

) ator in the performance of her duties. with the line of the called party when inert 7o
, 2o In establishing and supervising a connec- | and to connect it with both lines when ex-
r tion between telepho‘ne-lines an operator; af- | cited, whereby the supervisory signal indi-

ter making eonnection with the calling-line | cates a current in the line of the called party
¢ and receiving the order for the required con- | when the telephone at the called station is re-
: nection, requires information thereafter only | moved from itsswitch for use, but thereafter 75
25 of the response of the called party to the call.| is controlled by. current in both lines and
and, finally, of the replacement of the tele- | serves to indicate only the cessation of cur-
phones on theirsupportsat both stations when | rent in both.
conversation is finished. Theinvention further consists in means for
It has been common in telephone switeh- | maintaining the hidden condition of the sig- 8o
30 boards of modern type to provide in connec- | nal while tne plugs or link conductors are
tion with united telephone-lines a source of | not in use.
current, a switeh at each substation for con- The invention is described in connection
t-rolling current in the line, and one or more | with the attached drawing. The figure rep-
supervisory signals associated with both or | resénts ‘two telephone-lines terminating in 83
35 with each of the lines and responsive to such | the usual calling and connecting appliances
i- currents. Infollowingsome modes of super- | in a telephone-switchboard and a pair of
vising a single supervisory signal has been | plugs with their link conduetors or plug-cir-
provided in a bridge of the pluo -eircuit or | euit for uniting the lines, the latter appli-
link connector unltm@ the lines. This plan | ances being provided with a supervisory sig- go
40 has been uneatlsfactmy in that it imparted | nal in accordance with the invention. The
to the operator no information as to the re- | stations of the telephone-lines are equipped
- sponse of the called party. In other switch- | with the usual signal-bell, telephone, and
boards asupervisory signal has been provided | switch, the circuits being adapted for the pro- -
in connection with eamh line, each signal re- | duction of a closed circuit through the tele- 95
45 sponding only to current in its own hne but | phones when the receiver is taken for use.
this plan is inefficient in that it requires the | The line conductors 1 and 2 from the sta-
operator to observe two signals in order to as- | tion apparatus are led to a spring-jack ¢ in
certain the call for disconnection and that it | the telephone-switchboard and by normally-
permits either of the two signals to be dis- | elosed extensions therefrom through an indi- 1co
. 50 played at intervals during the connection, | vidual or line signal b to a source of current;
wheén its indication is of 110 assistance to the | ¢.. The line-signal b will then be displayed
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to the operator to indicate a call when the
telephone at thesubstation 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 plags d d' with their associated ap-
pliances. One paironlyishereshown. These
plugs form the terminals of a plug-circuit
whieh 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 counecting 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-cireuit. The circuit con-
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 h*and h%. Thisrelayhastwo wind-
ings h*and h°. The former of these windings
is connected in a conductor 3, leading from
the front contact 72* of the relay to the sleeve
of the answering-plug d, while the latter wind-
ing 7’ is connected in a conductor 4, leading
from the switch-lever /' to the sleeve-contact
of calling-plug d'. The tip-contact pieces of

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 conduectors 4 and
5 thereof. A source of current ¢ is interposed
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
the bridge may be prevented. One of the
plugs, preferably the answering-plug d, rests
in a seat provided with a plug-seat switch %,
which is designed to close a circuit while the
plug is in its seat. This switeh controls the
continuity of a conductor 7, terminating at
one extremity in the contact-point /% of relay
h 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 eireuit, including one or both windings
of the supervisory signal, when the contacts
I/ 1? 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 A’ 1%, and through wire 7, the contacts
of plug-seat switch & 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
operator on observing a call-signal displayed |

in one of the line-indicators follows the usual
steps of inserting answering-plug d into the
spring-jack of the calling-line, obtaining the
subseriber’s order for connection with another
line, inserting calling-plug d'in a spring-jack
of the line ealled for, and operating the ring-
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 pause 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 circuit, and the indi-
cator of supervisory signal ¢ comes into view.
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-switch at the
substation closes circuit between line con-
duectors 1 and 2, thereby completing a cir-
cuit through the supervisory signal and the
relay %, which may be traced as follows:
from battery ¢ through a portion of conductor
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
the other winding of supervisory signal g.
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 i becomes actuated, being excited by cur-
rent flowing in the winding A% and brings its
armature-lever A’ into contact with the anvil
h% This movement of the armature thus
unites conductors 8 and 4, forming a con-
tinuous conductor between the sleeves of the
plugs and between the two line conduetors 1
of thelines tobe united. Thereafter current
flows from the bridge 6 to both the called and
the calling lines.
remain excited as long as the telephone at
either station isin use. ~The current travers-
ing the windings of the supervisory signal ¢
is also rendered independent of the condition
of the apparatusat either station alone,so that
the magnet will remain excited and the signal
willremain hidden as long as either telephone
is off its switech. 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 A is inter-
rupted and the magnets of both beconie inert.
The 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.  She therefore removes the
plugs d and d' from the spring-jacks into
which they are inserted and places them in
theirresting-seats.” T'he replacement of plug
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@ in its seat causes the switch % to close the
break in wire 7, and, inasmuch as the arma-
ture has come to rest on its contaet 2% com-
pletes the cireuit through the supervisory sig-
nal and effects the concealment of its indi-
cator. Thus the indicators of all signals as-
sociated with plugs which are not in use are
hidden. The display of an indicator imme-
diately after the establishment of connection
with a line indieates that no response has
been made to the call sent. The signal is
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. Thisinvention thus avoids
all confusion of signals and eliminates all in-
dications on the part of the signals, excepting
those which are found in practice to be essen-
tial to the proper establishinent and super-
vision of the connection.

The invention is defined in the following
claims:

1. The combination with united telephone-
lines each provided 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 signal and a
source of current included therein, 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
being adapted to break the circuit of the lines
between the bridge and the calling-station
when the magnet isinert; whereby the super-
visory signal is rendered responsive to cur-
rent in both telephone-lines, substantially as
and for the purpose set forth.

2. The combination with telephone-lines
each provided with means at its station for
determining the flow of current in the line in
the nse of the telephone, and link conductors
uniting the lines, of a bridge between said
link conductors, and a supervisory signal and
a source of current incladed therein, a eall-
ing-key in said link conductors adapted to
connect a source of calling-current with one

of said lines, a relay having two windings one

being placedin a link conduector toward each
station, between the station and said bridge,
the switch-contacts of said relay being open
when the relay is inert, said switch-contacts
being interposed in the link conductor be-
tween the said bridge and the calling-station,
as deseribed.

3. The combination with two telephone-
lineseach provided at its station with aswitch
for determining the flow of currentin the line

during the use of the telephone, of a bridge
of the ecircuit, a supervisory signal and a
source of current in the bridge, a magnet-
winding in.a line conductor to-each 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 said magnet-windings adapted to
close the break when the winding in cireuit
with the ealled station is excited, as described.

4, In combination,a telephone-line provided
at its station with means 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 with
the line, a bridge of the plug-circuit, a super-
visory signal and a source of current in the
bridge, a magnet with two windings, one of
said windings beingin the conductor leading
from said bridge to each station, switch-con-
tacts controlled by the said windings,one pair
of said contacts adapted to be closed when the
magnet is excited being interposed in a con-
ductor of the plug-circuit between said bridge
and one of the stations, and other switch-con-
tacts adapted to be.closed when the magnet
is inert controlling a local cireunit including a
winding of the supervisory signal together
with a source of current, as described.

5. In combination with telephone -lines,
each 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-cirenit thereof for making
connection between lines,a bridge of the plug-
cireunit, and a supervisory signal and source
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of current therein, a relay-magnet with two g5

windings,one of said windings being included
in the plug-circuit at each side of the bridge,
switch-contacts of the relay adapted to be
closed when the relay is excited interposed in
the conductor of the plug-circnit with one of
said magnet-windings, other switch-contacts
of the relay adapted to be closed when the
magnet is inert, a local circuit of the super-
visory signal including a source of current
controlled bysaid last-mentioned switch-con-
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
gocket, substantially as described.

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

CHARLES E. SCRIBNER.

Witnesses:
ELrA EDLER,
PEARLE CLENDENING,
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