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Io all whom it may concern:

Be it known that we, FRANK R. MCBERTY,
residing at Downer’s Grove, in the county of
Dua Page, and JAMES L. MCQUARRIE, residing

5 atChicago,in the county of Cook, State of 11li-
nois,citizens of the United States,haveinvent-
ed a certain new and useful Improvement in
Signals for Trunk- Lines, (Case No. 51,) of
which the followingisafull,clear,concise, and

to exact description, reference being had to the
accompanying drawing, forming a part of this
specification. . |

Ouarinvention refersto trunk-lines between
different switchboards of a telephone - ex-

15 change; and it consists in certain signals to
apprise each of the operators of acts per-
formed by the other and by the subseriber and

means foroperating the signals automatically

1n the process of making connection between

20 stations. _
Theiuvention is particularly useful in con-
nection with trunk-lines extending between a
switchboard whereon subscribers’lines termi-
nate and another whereon special toll-lines or

25 othersimilarcircuits terminate. Itisfurther
designed for association with subseribers’
lines fitted with signals responding automat-
1cally to movements of the telephone at the
substation in its use or disuse.

30 The following steps are commonly followed
in establishing connection between the termi-
nal of a subsecriber’s line in the subscriber’s
switchboard and that of a toll-line in the toll-
switchboard: Upon a eall from the toll-line

35 the operator at the toll-switchboard inserts
one plug of a pair into the terminal socket of
the toll-line and the other into the terminal
socket of a trunk-line ending in a plug be-
fore an operator, to whom the terminal of the

40 required subsecriber’s line is accessible, at the
same time instructing the latter operator to
comnplete the connection between the trunk-
Iine and the required subseriber’s line. This
act having been performed, the two lines are

45 united in a complete circuit. When the con-
versation has been completed,a suitably-oper-
ated signal indicates this fact to the toll oper-
ator, who thereupon removes the connection
between the toll-line and the trunk-line, after

the connection between the trunk-line and
thesubseriber’'sline. Ourinvention provides
means for automatically operating the signals

to instruct the operators when to perform -
these latter acts. The signals comprise a ;55
lamp before the toll operator, which is con-
trolled by a relay responsive to currents in
the subscriber’s line, determined by the posi-
tion of the telephone-switch at the subseriber’s
station, and a lamp before the subscriber’s 6o
operator, displayed consequent upon the act

of withdrawing the plug from the terminal
socket of the trunk-line at the toll-board.

The invention further provides a repeating-
coll to sever the conductive connection be- 65
tween the subscriber’s line and the toll-line,
a switch for removing the repeating-coil from
the circuit in special cases, and a device op-
erated by that switch to prevent the display
of the signal controlled by the relay when the 7o
latter is thus rendered inoperative.

The Invention involves also certaln details
of construction whereby the system is sim-
plified, which will be pointed out particularly
in the claims. | ks

Our new system of signals is illustrated in.
theaccompanyingdrawing. Therein twosub-
stations, one of which may be a subscriber’s
station, are represented with lines terminat-
ing in suitable appliances in different switeh- 8o
boards, a trunk-line extending between the
switchboards, and the usual connecting-plugs
at one of them. .

The apparatus at fhe subscriber’s station A
comprises a transmitting-telephone b and a 85
receiving-telephone b’, a signal-bell % and a
switch 63 for bringing the appliances into con-
nection with the line-circuit when the receiv-
ing-telephone 18 removed from the switch-
hook. The line conductors are led toa spring- go
jack ¢ in the subscriber’s switehboard and
thence through the magnet - windings of a
signal-controlling relay d to a source of sig-
naling-currente. The subscriber’ssignaling
appliances in the switchboard are not shown g;3
in full, since they do not enter into the opera-
tion of the presentinvention. Thespring-jack
is arranged toseverthe line-circuitfrom these
appliances when a plug is inserted into the

5o which the subsecriber’s operator must remove | jack. The apparatus at station A’ may be of 100
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different. character, being adapted for mag- |

neto-call service. In addition to the tele-
phone and the switch-hook before described
the station is furnished with a geperator b
of alternating current for calling the central
station. This line also is connected with a
spring - jack (designated f) in the switch-
board and with an annunciator g, which is

disconnected from the line when a plugisin-

serted into the spring-jack. Thespring-jack
¢ and signaling instrument d of the subserib-
e1’s line A may be located in a subseriber’s
switchboard n. The corresponding appli-
ances of the line A’, which may be a toll-line,
arelocated in a toll-switchboard //. Between
these switchboards extends a trunk-line 5 6,
which terminates in a spring-jack 2 near the

toll-switchboard and in a plug ¢' in the sub- |

seriber’s switechboard. The operator at the
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toll-board is provided with the usual pairs of

‘plugs & and &', with their plug-circuit for unit-

ing the toll-line and the trunk-line. Asso-
ciated with the conductors of the trunk-line
is a signaling-conductor 9, forming part of a
signaling-circuit between the switchboards A
and //. Thisconductorterminates at spring-
jack 7 1in a thimble / and in the plug+ in a
sleevel’, adapted to make connection with the

thimble of a subscriber’s jack, into which it

may be inserted. This thimble of the sub-
seriber’s jack (designated [?) is connected to
earth through a conductor 10, including a re-
sistance-coil m. This earth branch from the
thimble of ‘the jack of the subscriber’s line
may form a portion of the signaling-circuits
pertaining to the subscriber’s line. The plug
%' at the toll-board % is also furnished with a
sleeve 3, which is adapted to register with
the sleeve [ of spring-jack 7 when the plug is
inserted into the spring-jack. The sleeve [°
of plug &' is connected by a conduetor 11 with
the free pole of a grounded battery n. This

conductor inclndes a signal-lamp o and an-

other battery p of similar polarity in the cir-
cuit to that of battery n. ~ A shunt 13 is ar-
ranged about the lamp-signal o, controlled
by a relay g, connected with the circuit of
plugs k& &' in a way which will be presently
be described.
resistance-coil ». The sleeve I' of plug 7' is
connected with the free pole of the same bat-
tery n by a conductor 12, which includes a
signal-lamp o', associated with the plug 2’ in
the switchboard /.

"The resistance m should be so adjusted with
relation to the resistances of lamps o and o'
and the electromotive force of battery 7 that
when the circuit through both lamps is closed
neither shall receive current sufficient toilln-
minate it, the effect of battery p in the con-
ductor 11 being for the present disregarded.

- Under suech a condition the interruption of

conductor 11 or its disjunection from the con-
ductor 9 of the trunk-line signaling-cireuit
will cause the diversion of the entire current

from battery n through the lamp o', whereby
this lamp will become lighted. Then in this i

This shunt includes a small |
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circuit, the circuit 9 11 being closed, the bat-
tery p should have such an electromotive
force as to cause the illumination ot lamp o,
while assisting in the extinction of lamp o'
The resistance r should be suafficient to per-

- mit the extinction of lamp o when the conduc-

tor 13 is closed at the switch-contacts of the
relay. It may have a resistance approxi-
mately equal to that of the lamp. Suitable
electrical dimensions for these different ap-
pliances may be as follows: The battery 7
may be of twenty volts, the battery p of tour
volts, the lamps o and o' may be tour-voll
lamps, taking two-tenths awpere each, the
resistance m may be forty ohms, and resist-
ance r twenty ohms. |

The operator’s plugs at the toll-board /v are
connected together inductively through the
medium of a repeating-coil s,theline-contacts
of plug & being connected together by con-
ductors 14 and 15 through one windings’ of
the repeating-coil and the similar contact-
pieces of plug k' being connected together by
other conductors 16 and 17 through a divided
winding s?, between whose portions a source

- of current ¢ is interposed. . The usunal calling-

key wis provided forconnecting a generator of
calling-current with key &’ and also a listen-
ing-key v for connecting the operator’s tele-
phone with the circuit. In addition to these
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usual keys is a special key w, whose switch-

contacts are interposed in the conductors 14
15 16 17. These switch-contacts are sO ar-
ranged that in the normal position of the kKey
the circuits are as before traced, while in the
alternate or occasional position of the key
conductors 14 and 16 and conductors 15 and
17 are brought into conduective connection,
respectively, the windings s’ s°of the repeab-
ing-coil being disconnected from the circuit.

This key is designed for use only when it is

desired that the connection made through the
plugs shall be free from local grounds and
unnecessary appliances, as in long-distance
conneections or in circuits subject to disturb-
ances which makes conversation difiicult.

The magnet of relay ¢ is connected in paral-

lel .with one of the windings s® of the repeat-
ing-coil, so as to share with it any current
which may flow from battery ¢ through the

‘plug %' and the line with which it may be

temporarily associated. The key tw carries
two switch-contacts w' and w?, which become
closed together when the key is thrown into
position to disconnect the windings of the
repeating-coil from the plugs. One of these
contact-points is connected with one pole of
battery f and the other with one terminal of
the relay ¢ in such a way that a path for cur-
rent from battery ¢is provided through relay
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g when the key is thrown into position to dis-

connect the repeating-coil from the plugs.
This is for the purpose of preventing the con-
tinnous display of the supervisory signal o
at such times, as will be explained at length
presently.

The operators at switchboards /v and /i’ may
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have the usual instruoetion or order eircuit | dinarily, however, the operator leaves the re-

16 between their telephones to permit them
to communicate orders orally. |

In tracing the operation of this system of
signals assume that a connection is required
from station A’ to station A. The operation
of the station-generator at the former station
causes the display of the line-annunciator g,
whereupon the operator at the toll-board A’
inserts plug % into spring-jack f, brings her
telephone into connection with the plug-cir-
cuit 14 16 15 17 by means of key v, and learns
the order for the required connection. She
then requests the operator at board & by
means of the order-wire to connect the trunk-
line 5 6 with the required subsecriber’s line
before the latter operator. At the time of giv-
ing this instruection to the operator at board
I, the operator at toil-board A’ inserts plug &'
into the spring-jack ¢ of the trunk-line. Sub-
sequently the operator at board /i, complying
with the instruction,inserts plug 2’ into the
spring-jack ¢ of the required line. This com-
pletes a circuit from battery ¢ at the toll-
board through conductors 16 and 17 of the
plug-cireunit, conductors 5 and 6 of the trunk-
circuit, and line-wires 1 and 2 of the line to
the substation.
pletes a c¢ircuit from battery n through wires
11, 9, and 10, including battery p, in which
current cirenlates sufficient to illaminate the
supervisory lamp o at the toll-board. As be-
fore stated, the electrical conditions of the
circuit formed are such that the difference of
potential between the terminals of lamp o' 18
insufficient to cause the lighting of that lamp.
Since the cirenit of the line at the called sub-
station is practically open to a current from
battery ¢, the relay g remains inert and per-
mits the illumination of supervisory lamp o.
Hence the displayed condition of this lamp
indicates to the toll-operator the condition of
the telephones at the substation A. 'T'he
lighting of the lamp also signifies the com-
pletion of the loeal circuit traced, and hencse
assures her that the operator at board 7 has
completed the connection with the subsecrib-
er’s line. The operator at the toll-board now

‘sends a calling-current to the station A by

means of calling-keyu. The response of the
called subseriber is signalized by the extince-
tion of supervisory lamp o, this being accom-
plished through the excitement of relay ¢ by
current from battery fin the line. As before
mentioned, if the connection between stations
A and A’ be of high resistance or peculiarly
subject Lo disturbances the operator at board
' may now withdraw the repeating-coil s
from the circuit, supervising the connection
by means of her listening-key v only. The in-

terruption of current from battery ¢ through

relay ¢ to the station A by the severance of
connection between the plug-circuit and the
repeating-coil would tend to permit the dis-
play of supervisory signal o, but the local
closed circuit whieh is formed through the

relay ¢ would prevent such condition. Or-1!two

At the same time it com-

[ nal for disconnection.

peating-coil in eonnection with the plug-cir-
cuit. Hence when the telephone at station
A is replaced upon its switch at the termi-
nation of conversation supervisory signal o
becomes displayed. This constitutes a sig-
Accordingly the op-
erator at board k' withdraws plugs k and &'
from the spring-jacks into which they are in-
serted. The act of withdrawing plug %' from
spring-jack ¢ breaks the connection beween
conductors 11 and 9, and thus removes the
cause of the slight difference of potential be-
tween the terminals of lamp o’. This lamp
therefore receives the full current from bat-
tery n through conductors 12 and 10, whereby
the lamp is lighted. Itsillumination consti-
tutes a signal to the operator at board £ to re-
move the connection, and she accordingly re-
places theapparatus in its normal condition.

We claim as new—

1. The combination with two telephone-
lines and spring-jacks thereof, plugs in the
spring-jacks and a plug-circuit uniting the
lines, of a source of current included in the

circuit and means for closing the line-circuit

ab the substation during the use of the tele-
phone, a magnet interposed in the circuit to
respond to current therein, and a supervisory
signal controlled by the magnet, adapted to
be displayed when the magnetis inert, a key
constructed to disconnect the said source of
current from the plug-circuit when in one po-
sition, and switch-contacts associated with
the key adapted to alter the circuit deter-

| mining the display of the supervisory signal

to prevent the display thereof, as described.

92 The combination with two telephone-
lines, one of which is provided with a switch
to close the line-cirenit daring the use of the
telephone, spring-jacks for the lines, plugs
in the spring-jacks, and a plug-cirenit unit-
ing the plugs, of a repeating-coil having its
windings normally interposed in the plug-
circuit, a source of current in a bridge of the
plug-circuit between said windings, a relay
connected with the plug-circuit to respond to
current therein from the said source, a local
circuit including a supervisory signal-lamp,
and a shunt of the lamp adapted to be closed
by the switch-contacts of the relay when the
relay is inert, a key constructed to discomn-
neect the repeating-coil from the plug-circuit
and to complete the connection between the
plugs directly, and switch-contacts adapted
to close a loecal circuit throngh a winding of
the relay when the said key is brought into
position to cut out the repeating-coil, as de-
scribed. |

3. The combination with a telephone-line
extending in two limbs from a substation to
a2 central office, of a spring-jack for the line
at the central office, a plug adapted for in-
sertion in the spring-jack to make connection
with the line, a plug-circuit having a pair of
conductors adapted to be connected with the
limbs of the telephone-line by way of the
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plug and spring-jack, a source of current in
a bridge of the plug-cireuit conductors, a re-

lay in the plug-circuit responsive to current

therein, and a switch at the substation for
coutrolling the flow of current from said
source through the plug- circuit and tele-
phone-iine, a supervisory signal associated
with the plug-circuit, a local circuit includ-
ing sald supervisory signal, closed in regis-
tering contacts of the plug and spring-jack,
and & shunt about said supervisory signal

controlled by the relay, substantially as de- |

scribed.

4. The combination with a telephone-lin&

having a switch at the sabstation adapted to
close the line during the use of the telephone,
a spring-jack therefor, a plng in the spring-
jack, and a plug-circuit therefor, a source
of eurrent in a bridge of the plug-circuit and
arelay connected with the plug-eircuit to re-
spond to current therein, of a local circuis
Including a supervisory signal, a shunt about
the sald supervisory signal including a resist-
ance-coll, said shunt being interrupted at the
switch-contacts of the relay when the relay
1s Inert, as described. |

5. I'he combination in a circuit divided into
two parallel branches, asource of current and
a resistance-coil in the undivided portion of
the circuit, a signal-lampin each of said par-
allel branches, a source of current in one of

the branches, and a switch controlling one of |

sald branches, wherebyone of the lamps may
be extinguished, as described.

6. In combination in a circuit divided into
two parallel branches, a source of current and

a resistance-coil in the undivided portion of |

the circuit, a signal -lamp in each of the
branches, a source of current and aswitchin
one of the branches, a shunt about the sig-
nal-lamp in the said branch and a switch con-
trolling the shunt, as desceribed.

7. The combination with a trunk-line and
means for making connection between each
end thereof and a subsecriber’s line, of a sig-
nal-circuit including a resistance-coil and a
source of current, a signal in the circuitb at
one terminal of said switchboard, a shunt-

closing the shunt in the act of making con-
nection with the other terminal of the trunk-
line, substantially as described.

3. The combination with a trunk-line and |
means for making connection therewish at |
each terminal, of a signal-circuit, a source of |

current and a resistance-coil included there-

in, said signal-circuit being divided into par- |
allel branches, a supervisory signal in each |

of sald branches, the supervisory signals be-
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at

ing located at thedifferent ends of the trunk-
line, switch-contacts adapted to close the sig-
nal-circuit when connectionis made with one
end of the trunk-line, and other switch-con-
tacts closed together in the act of making con-
nection with the other terminal of the trunk-
line, said last-mentioned switch-contacts be-
ing included 1n the circuit with the signal at
the same terminal, and a sonrce of eurrent in

the branch with said last-mentioned signal,

substantially as described.
9. The combination with telephone-lines

¢ provided with means for creating current in

the lines during the use of the station-tele-
phones, of a trunk-line for uniting the lines,
a signal-circuit associated with the trunk-
line including a source of current and a re-
sistance-coll and divided 1nto two parallel
branches, a supervisory signal in each of the
branches, the signals being located at differ-
ent terminals of the trunk-line, switch-con-
tacts adapted to close the signal - circuit
through registering contacts brought into
connection in uniting the trunk-line with the
subsecriber’s lineat oneterminal,otherswiteh-

- contacts closed together in making connee-

tion with the other terminal of the trank-

- line controlling the branch ineluding the su-

pervisory signal at the same terminal, a
source of current in the last-mentioned
branch, a shunt about the signal in the same
branch, and a relay responsive to the cur-
rents determined by the display of the sub-

- station apparatus of the telephone-line, sub-

stantially as described. |

10. The combination with a telephone-line
and means for making connection therewith
at two or more points, of a local conductor
forming part of a circuit including a source
of current together with a resistance-coil,
said local circuit being divided at one point
into parallel branches, one of said branches
being normally open, a signal-lamp in each
of the branches, registering contacts of a

- plug and spring-jack in the normally open

branch, and a source of currentinone of the
branches, whereby the insertion of the said

- plug in the spring-jack changes the current
circuit about the signal, and switch-contacts |

in the signal-lamp connected with the local
conductor at the distant point, as described.

In witness whereof we hereuanto subsecribe-

our names this 21st day of November, A. D.
1896.

FRANK R. MCBERTY.
JAMES L. MCQUARRIE.

Witnesses:
ErLA EDLER,
DUNCAN K. WILLETT.
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