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To all whom it may coneern:

Be it known that I, FRANK R. MCBERTY, a
citizen of the United States, residing at Evans-
ton, in the county of Cook and State of Illi-
nois, have invented a certain new and use-
ful Improvement in Supervisory Signals for
Telephone-Lines, (Case No. 68,) of which the
following is a full, clear, concise, and exact
description.

Thisinvention concerns the automatic con-
trol of supervisory signals or equivalent ap-
pliances in telephone-switchboards from sub-
stations of telephone-lines having ground
branches or other normal conneetions tend-
ing to interfere with the operation of the sig-
nals. Itappliesparticularly in switchboards
furnished with link eonductors and super-
visory signals associated therewith which are

employed indifferently with grounded lines,

with metallic-circuitlines, and with grounded
metallic cireuits.
The object of the invention is to render the

operation of thesupervisory signalsorequiva--

lent appliances uniform when these are asso-
ciated .with lines of different character.

Tothisend theinvention consistsin the com-
bination, with each line of special nature—
as, for example,the grounded-metallic-circuit
lines—of a device permanently associated
with the line responsive tocurrents in the line
determined in suitable acts at the substation
and means whereby the device affects the su-
pervisory signal in the same way that a simi-
lar act at the substation of a normal line
would affect it.

In the specific instanee of groups of lines
comprising grounded lines and metallic lines

consisting of normally-open grounded limbs’

with means for closing bridges of the metal-
lic lines at the stations thereof, with super-
visory signals and controlling- magnets for
them, which cause their display in response
to the breaking of currents in the lines with
which the signals are associated, I provide
for each grounded metallic circuit a source
of current and a magnet so located that the
magnet becomes excited only during the com-
pletion of a bridge of the metallic cirecuit and
circuit conneetions controlled by the magnets
to shunt the magnet controlling the super-
visory signal temporarily associated with the

lineorotherwise to deprive it of ecdrrént when
the magnet in the line is inert.

The accompanying drawing illustrates the
invention diagrammatically.

The drawing represents two telephone-
lines—one a grounded special circuit and the
other a metallic party-line ecircuit with
grounds at different stations containing se-
lective calling appliances—together with sig- 6o
naling and switching apparatus for thé lines
in the switchboard, the party-line eircuit be-
ing equipped with a device for maintaining
the normal operation of the supervisory sig-
nals in accordance with the present inven- 65
tion. Allthesubstationsoftheselinesarefur-
nished with the usual receiving and transmit-
ting telephones ¢ and o', telephone-switches
a® for closing bridges of the line - cireunif
through these instruments in the use of the 4o
telephones, and polarized call-bells a® The
bell at station A is located in a bridge or
ground branch from the line, together with a
condenser ¢, which interrupts the continuity
of the line as to the battery-currents made 45
use of in signaling to the office, while being
complete as respects the alternating calling-
current for ringing the bell. The single con-
ductor 1 of this grounded circuitis led to the
line-contacts of thespring-jack bin theswitch- 8o
board, from which it is prolonged through the
switch-contacts of a cut-off relay ¢ and through
the magnet-winding of a signal-controlling
relay d to one pole of a grounded battery e.
The relay d controls a secondary line-signal 85
d' associated with the spring-jack b in the
switchboard through the agency of a nor-
mally-broken local eircuit 2, which- it com-
pletes when excited. The actuating-magnet
of the cut-off relay ¢ is connected in a local go
grounded conductor 3, which terminates in
aninsulated contact-ring of the spring-jack b.

At each of the stations A’ and A® of the
party-line the bell a® is connected in a per-
manent ground branch from one of the line g3
conductors, the bell at station A’ being in a
ground branch 4 from line conductor 5 and
the bell at station A*being in a ground branch
6 from line conductor 7. The line conduc-
tors lead, like that of the grounded line, to 100
the line-contacts of a spring-jack b in the
switehboard, from which they are extended
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through the switch-contacts of a cut-off relay
¢ to earth and to the pole of a grounded bat-
tery e, respectively. The magnet of the sig-
nal-controlling relay d is, however, included
in the extension of line conductor 7, so that
current reaches the magnet only when a
bridge of the line is closed through the tele-
phone at one of the stations.

In the switchboard the usual pairs of con-
necting-plugs fand ' are provided for the use
of the operator in uniting lines. Like line-
contacts of the plugs are connected together
through conductors 9 and 10, which constitute
the plug-cireuit, the usual calling-keys ¢ and
g’ being interposed in the conductors of the
plug-cireuit and the listening-key % being
connected therewith for bringing the tele-
phone into a bridge of the plug-eircuit. It
will be noted that one of the calling-keys g
is adapted to apply one pole of a grounded
source ¢ of calling-current to one line con-
duetor 7 to ring the bell ¢® at station A2
while the other key ¢’ is adapted to apply the
same pole of the source of calling-current to
the other line conduector 5 to ring the bell at
station A’, the key ¢', however, when it ap-
plied calling-current at the line-wire 5 also.
connected with the line-wire 7 one pole of a
grounded battery %, for a purpose which will
be hereinafter set forth.

The conductive continuity of the plug-cir-

" euit 9 10 is broken by interposing in each con-
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ductor thereof two serially-connected wing-
ings of a repeating-coil I in a well-known
way. ‘The points of junction of the windings
of these coils are led to the poles of the bat-
tery %, which thus may serve for supplying
current to the substation-transmitters, if de-
sired, as well as for'operating supervising-sig-
nals associated with the plug-circuit. The
conductor 10 of the plug-cirecuit leading to
each of the plugs traverses the magnet-wind-
ing of a supervisory relay, these being des-
ignated m and m/, respectively. Each of
these magnets controls the display of a super-
visory signal, the signals being marked » and
7/, associated with the corresponding plug f
or f'. The signal-lamp n is included in a
branch 11 from a grounded battery o to the
contact-sleeve of plug 7, which is adapted to
make connection with the test-ring of the
spring-jack b. Lamp #' is likewise included
ina wire 12, leading from the same battery to
the corresponding part of plug f'. The relays
m and-m’ control these signals »n and »'
through the agency of shunts 13 and 14, re-
spectively, which are completed when the re-
lays are excited. These signals are of usual
and well-known character in telephone-ex-
changes. When a connection is established
between lines in the switechboard, it is in-
tended that current shall flow from battery &
through the conductors 9 and 10 of the plug-
cireuit to each line, the existence of the cur-
rent being determined by the condition of the
bridge, including the telephones at the sub-
station of the line. A supervisory relay m or

m/' is in the path of current to each of thelines.
‘When the relay is excited by current flowing
in the line with which it is temporarily asso-
ciated, it is designed to close the shunt about
the signal-lamp, and thus to divert therefrom
current flowing in the loeal cireuit eompleted
in the act of making connection to render the

lamp dark. Thus each supervisory signal-

lamp is to remain dark while the telephone of
the station with which it is in temporary as-
sociation is in use, becoming lighted when the
bridge at the station is broken. In provid-
ing for the uniform operation of these super-
visory signals on grounded metallic circuits
like that leading to stations A’ and A* I place
in the line conductor 7 of the line the magnet
of a relay p. This magnet may be of moder-
ateresistanceand should preferably beshunt-
ed by a nen-inductive resistance to furnish a
free path for telephone-currents. Thisrelay
is responsive to currents in the conductor 7,
which, however, can occur only when a com-
plete path is established from line conductor
5 through a bridge at one of the stations A’
or A%, Theswitch-cortacts p’ p*of thisrelay
control the continuity of a conduetor 15, lead-
ing from the frce pole of battery % to the line
conduetor 5.

In order to trace the operation of the super-
visory signals and the control of the signal
associated with the party-line through the
agency of magnet p, let a connection be as-
sumed to originate at station A, tobe extended
to station A’. Theremovalof the telephone
from its switch at station A permits current
to flow from the battery e, which excites the
relay d and brings about the display of the
line-signald’ in theswitchboard. Answering
the call, the operator inserts plug f into the
spring-jack b, at the same time bringing her
telephone into the plug-cireuit to learn the or-
der. The insertion of the plug in the spring-
jack completes a local circuit of battery o
through wires 11 and 3, wherein current ex-
cites the cut-off relay ¢ and causes this appli-
ance to sever the normal ground connections
of the line. At the same moment current is
permitted to flow from battery & through the
portion of the plug-cireuit connected with the
calling-line, over the line conductor, and
through thetelephones at the station to earth,
whereby the supervisory relay m is execited
and closes the shunt about the supervisory
lamp n. Upon learning the subseriber’s or-
der the operator inserts plug f' into spring-
jack b of the line 5 7 and depresses the key ¢’
to ring the bell at the station A’. The inser-
tion of plug f' in the spring-jack b completes
a local eircuit 12 3, which includes the signal-
lamp n' and the magnet of cut-off relay ¢ of
the called line. The eut-off relay severs the
ground connections of the line in the ex-
change, and the lamp n' becomes lighted.
The depression of the key ¢' connects one pole
of the source 7 of alternating calling-current
with the line conduetor 5, from which the cur-
rent finds cireunit to station A’ and through
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the ground branch 4 to earth, ringing the bell
atthatstation. Italsoappliesonepoleof bat-
tery % to the line conductor 7, whereby a cur-
rent is produced through relay p, reaching
earth through the ground branch 6 at station
A?which excites the relay and breaks the con-
duetor 15, leading to earth from line-wire 5
Having transmitted the
specialized call o call the desired station,
the operator releases the key ¢'. A cirenit
exists from battery % through a portion of
conduetor 10 of the plug-cireuit, including the
supervisory relaym/, toline-wire 5 and thence
through the ground conductor 4 at station A';
but as soon as the relay p becomes inert a
short cireuit is formed from battery % through
wire 15 to the line-wire 5 in shunt of relay m/,
whereby the latter is deprived of current and
caused to maintain the break in the shunt
about signal n’. Hence the supervisory sig-
nal s’ remains lighted to show that the called
party has not responded. The taking of the
telephone at station A’ in response to a call
closes a bridge of the eircuit at that station,
whereby current is permitted to flow over
line-wire 5 through the bridge, including the
telephones at station A’, returning through
line-wire 7, including the magnet of relay p,
through a portion of conductor 9 of the plug-
circuit, to earth in the central office. This
current excites the relay », which breaks the
short circuit 15 and diverts current through
therelaym'. Thislatterappliance,becoming
excited, closes the shunt about lamp »’, and
thus brings about its extinetion. The dark-
ening of lamp 7' is a signal to the operator
that the call to station A’ has received atten-
tion. It will be apparent that the replace-
ment of the telephone upon the switeh at
either station, by breaking the bridge closed
through the telephone at the station, will de-

“prive the corresponding supervisory relay of

current, and thus cause the lighting of the
corresponding lamp n or #/, this result being
attained directly in the case of the grounded
line, but indirectly, through the agency of
relay p, in the case of the grounded-metallic-
circuitline. The display of both signals may
be accepted by the attendant as a call for dis-
connection. If the ealling subseriber had re-
quired connection with the station A2, the op-
orator would make the conneetionin thesame
way; but in the act of ringing the relay p
would not be involved. The ringing would
be performed by pressing the key ¢, which
would apply a current to line conductor 7,
thus ringing the bell ¢® at station A% This
alternating current would pass through the
shunt about the relay p without exciting the
relay, or if the relay were excited it would be
of no effect in modifying the ringing-current.

The nature of the controlling device p will
be dependent on the nature of the line with
which itisassociated. Bothitscharacterand
the means by whichit controls thesupervisory
signal to compensate for the special nature of
the line to bring the operation of the super-

visory signals in connection with the line into
harmony with their operation in association
with other lines may be varied to a consider-
ableextent. Ingeneral,thepresentinvention
contemplates, broadly, the provision of a de-
vice for each line of special nature which re-
sponds to some predetermined act at a station
of the special line and which in its response
controls the supervisory signals to make them
operate’'in the way usual with lines of ordi-
nary character.

The invention is defined in the following
claims:

1. The combination with telephone-lines, a
supervisory signal and means for temporarily
associating it with any line, said lines being
provided with different instrumentalities at
the stations thereof for operating the super-

visory signal, of a device in each line of one .

kind responsive to current of the same line
for operating the supervisory signal, and
mechanism actuated thereby controlling the
supervisory signal to make it operate in the
same way as when it is associated with lines
of different character, as desecribed.

2. The combination with telephone - lines
provided at their substations with different
instrumentalities for operating supervising-
signals, said lines entering a switchboard,
link conductors in the switchboard for unit-
ing any two lines, and supervisory signals as-
sociated with the link conductors, said su-
pervisory signals being directly responsive to
current for operating them ir one class of
lines, and a device in each of the other class
of lines responsive to the special current
therein for operating the supervisory signals,
and intermediate mechanism actuated there-
by adapted to control the supervisory signal
when associated with the same line, whereby
the operation of the supervisory signals from
all substations is uniform, but is exercised
through different agencies, as described.

3. The combination with grounded lines
and grounded metallic circuits in the same
switchboard, and means at each substation
for determining current in the line in the use
of the telephone, of a link conductor for unit-
ing any two lines, and a supervisory signal
associated with the link conductor adapted to
be brought into direet connection with one of
the line conduetors to be responsive to cur-
rent therein, an electromagnet permanently
connected with the other line conductor of
the metallie-circuit line, and mechanism ac-
tuated by said magnet to control the super-
vigory signal; whereby the action of the su-
pervisory signal in eonnection with grounded
lines and grounded metallic lines is uniform,
as described.

4, The combination with grounded-circuit
and grounded-metallic-circuit telephone-lines-
entering the same switchboard, each line hav-
ing a switch at its substation for completing
the cirenit during the use of the telephone,
of a link conductor for uniting lines, a
grounded source of current connected with
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said link eonductor, and supervisory signals
in the path of current from said sourece of cur-
rent to the line conductors, a magnet perma-
nently connected with the metallic - circuit
line responsive to current therein determined
in the completion of a bridge of the line at
the station thereof, and circuit connections
of said magnet adapted to be completed
with the supervisory signal during connec-
tion, controlling the operation of the super-
visorysignal associated with the line, whereby
the operation of the signals is made uniform,
as described.

5. The combination with a metallic-circuit
telephone-line with a permanent ground from
one conductor thereof, and a telephone-switch
at the station adapted to close a bridge of the
circuit in the use of the telephone, of a link
conduetor for uniting lines adapted for con-
nection with said grounded line conductor, a
source of current connected with the link

. conductor and a supervisory signal in the

25

path of current therefrom to the line, an elec-
tromagnet permanently connected with the
other line conductor of said metallic eireuit,
and a short cireuit of said supervisory signal
controlled by said electromagnet,as described.

6. The combination with a metallic-circuit

telephone-line having a ground branch from

30

35

one line conductor and provided with a tele-
phone-switch for closing a bridge of the cir-
cuit while the telephone is in use, of link
conductors adapted to form temporary exten-
sions of said line conduetor, each of said link
conductors being grounded, and a battery in-

cluded in the ground branch from that con-
ductor which is directly connected to the
grounded line conductor, a supervisory sig-
nal in the path of current from said battery;
an electromagnet permanently interposed in
the other line conductor, and a shunt of said
signal controlled by said magnet,as described.

7. The combination with a metallic-circuit
party telephone-line with call-bells in ground
branches from the different limbs thereof at
differentstations,and with a telephone-switch
at each station for closing a bridge of the line
in the use of the telephone, link conduectors
for extending the line conductors into con-
nection with other lines, a ground branch
from each of said link conductors, a source
of current in one of the ground branches, a
supervisory signal in the path of current
therefrom to one of the line conductors, an
electromagnet, permanently connected with
the other line conductor, and a shunt of the
supervisory signal controlled by said magnet,
calling-keys in the link conductors, one for
applying calling-current to each of the line-
wires, and means controlled by one of said
keys to render said shunt inoperative while
calling-current is being sent in the line con-
ductor to which the shunt is applied, as de-
seribed. )

Inwitness whereof I hereunto subseribe my
name this 11th day of May, A. D. 1898.

FRANK R. McBERTY.
Witnesses:
ErrLA EDLER,
MyrTA F. GREEN.
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