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To all whom tt may concermn:

Be it known that 1, CHARLES K. 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 Apparatus for Telephone-
Lines, (Case No. 398,) of which the following
is a full, clear, concise, and exact descrip-
tion, reference bemo had to the accompany-

ing dlmvmg, forming a part of this spee1 -

eatlon

My invention applies to telephone-lines
whose substations are provided with local
storage batteries which are charged by a con-
stantly-flowing current from a source of sup-

ply at a central station common to the differ-
~ ent lines.

It has been usual in the case of
such lines to place the common source of cur-
rent supply in branches from the line-cir-
cuits, impedance-coils, or, in some 1nstances,
signaling instruments of high impedance, be-
ing interposed in the conductor leading tothe
source of supply for the purpose of -prevent-
ing the escape of telephonic current from one
cireuit to another. Obviouslythe interpola-
tion of this apparatus, which is necessarily
of rather high resistance, in the conductor
between the source of supply and the battery
to be charged necessitates a higher electro-
motive force in the source of. supply than
would otherwise be required, and involves a

constant waste of energy in overcoming the

resistance of the inferposed instruments.
My invention aims to avoid this waste of en-
ergy, and attains this end by automatically
cutting out the whole or a large part of the
resistance of the impedance-coﬂ or signaling
instrument during the time when the line 1s
not in use, bringing these devices into posi-

tion to exercise their functions only during

the use of the line for telephonic communi-
cation; or, in other words, for automatically
maintaining a direct connection between the
battery to be charged and the source of cur-
rent supply during the disuse of the tele-
phone-line, Interrupting this connection and
restoring the usual circult arrangement dul—
Ing the use of the line.

1 place in the line-circuit a relay whose |
> switch-contacts control the direct connection
of the source of supply with the conductor |

sidiary signal in the switchboard.

_phone is not 1n use.

gxtendin o to the battery to be charged at the
substation, and provide means for exciting
this relay during the use of the line and caus-
ing it to interrupt this connection. In the 55
case of metallic circuits the local storage
battery at the substation may be connected
in a ground branch from one conductor of
the line-circuit. The relay may be included
in a ground branch from the other conductor 6o
at the central station, together with the source
of current, means belno‘ provided for com-
pleting a clrcult of this lattel line-wire at the
substation only during the use of the line.
The switch-contacts of the relay may then 03
control the direct connection of that line-wire
which forms the terminal of the local storage
battery with the central source of curr enb-
supply.

In some telephone- smtchbom ds each line 7o
is connected with a relay which, by means of
a local circuit, controls the display of a sub-
A source
of current is ar ranged in the circuit with this
relay at the eentml station, and a switch 1s 75
provided at the substation for permitting the
Tow of current from the source throucrh the
relay during the use of the line. My present
invention is readily adapted to telephone-
lines thus equipped. The signal-controlling 8o
relay is furnished with a normal resting-an-
vil, in addition toits alternate contact-anvil,
which with its registering contact may control |
the connection of the othel line conductor
with the central source of charging-current. 8s
" In a system thus organized the relay con-
nects the source of charging-current directly
to the line conductor whose circuit is com-
pleted at the substation through the local
storage battery as long as the Substatlon tele- go
VWhen this instrument |
is- brought into use, the relay becomes excited
and mtenup’rs the direct connection between
the line conductor and the source of charg-
ing-current and closes the local circuit to d1s— 05
play the subsidiary signal. This last-de-
seribed form of my uwentlon is illustrated
dlaﬂlammatm&lly in the accompanying draw-

ing.

The substation A, as shown therein, 18 fur- 100

._mshed with the usual transmlttmg-telephone
D, recewmﬂ'-telephone 0', battery b° signal-
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ferentlines.

T

bell &7, zmd an automatic telephone-switch O*
for 011&11 ingthecircuit connections when the
161@1)]10110 is brought into use.

Two line conduetors 1 and 2 extend from
this apparatus at the substation to different
appliances in the telephone-switchboard at
the central station C. The bell {° at the sub-
station is included, together with condenser
b°, in a permanently closed conduetor 3 unit-
ing conductors 1 and 2. The local storage-
hattery b%is included in a eonductor 4 extend-
ing fromline conductor 1 tothelever of switch
L. This switch has anorm
which is connected directly to e&rth and has
also two contact-pieces against which it closes
when relieved from the weight of the receiv-

induction -coil of tmnsmltter 0.

whichincludesthesecondary helix ofthesame
induection-coil and the receiving-telephone b'.

At the central station line conductor 2 is
led through the magnet-helix of a relay d and .
through ‘Lbatterye to ecarth. I.ine conductor
11s nornmlly completed through the resting- -
anvild’ and lever d? of this 1‘013&? and throun*h
1‘01111(1 ;Q
through an impedance-coil g of hig h resist- f
ance is connected with line 1 for smnalmﬂ'i
An alternate contact-anvil d®of ;

a battery fto earth. A permanent g

purposes.
the relay constitutes the terminal of acircuit
7 Including
hoard and a resistance-coil «.

Jine conductors 1 and 2, respectively.

The usual plugs { and I’ are furnished the
operator at the switchboard for uniting dif-:
These plugs form the terminals |
of a plug-circuit 8 9, which includes the usual |
calling-key m for connecting a generator n
withaline for signaling to the substation and
a listening-key o for connecting the operator’s
A con-
denser ¢ is inecluded 1n conductor 'S, which

telephone p with the plug-circuit.

unites the tips of the plug.

‘While the line is not in wuse, the circuit
from battery e through line conductor 2 1S

interrupted at the -su’bstm:-ion, ‘being open at

the terminal of wire 6, including the tele-

phones, and at the condenser in bridge 5.

ITence the relay d is inert and permits its
armature-lever d° to rest upon the anvil.d'.

Circuit from battery f is then complete :over
line conductor 1 to the substation, and there

through the local storage battery #° and
switeh-hook U to earth.
tery f-should be so adjusted tothe resistance
of the- line as to send constantly over this eir-
cuitthe propercharging-current formaintain-.

The strength of bat-

ing battery 0° in a fully-charged condition.

In practice it is found that two one-hun-.
dredths of an ampere flowing during twenty-
‘three hours of the day—assuming that the. |

mal resting-contacs

a signal-lamp A in the switch- .
A terminal -
spring-jack orconnection-socket kis provided !
in the switchboard near the lamp, its two:
contact-pieces being connected with the two
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telephone is in use one hour of each day—is
ample. It will be observed that in this
charging-circuit there is no other resistance
than that of the line conduc’rm so that the
charging of battery 0° is effected with the
oreatest possible economy of charging-bat-
tGIY f at the central station.

When the subscriber at station A desires
to have his line connected with another of
the exchange, he removes his receiving-tele-
phone from its switch-hook, which rises and
disconnects the ground bmnch from the line
conductors, closes the local circuit 4 5, in-
cluding battery b? and the primary helix of
the 111(1110‘51011-0011, and closes also the con-
ductor 6 through the telephones. The clos-

ing-telephone, one of which constitutes the | ing of this latter circuit completes a path for

terminal of a wire 5 extending from condue-
tor 1 and including the primary helix of the
. The other
contact-anvil is the terminal of a conductor 6,

current from battery e through the magnet-
helix of relay d, wires 6 and 4 at the substa-
tion, line conductor 1, and impedance-coll g
to.earth. The relay d, being excited, sepa-
rates the lever ? from its.anvild’ and closes
the lever against its alternate anvil-?. Dat-
tery f is thus diseonnected from line con-
ductor 1, and its circuit is closed through the
signal- lmnp i, which indicates the call To the
&ttendant The operator may answer the
signal in the usual way, inserting plug [ into

-sprmﬂ‘-Ja,ck o and .connecting her telephone

with the plug-circuit 89 by means of key o,
and after having received the order 01‘&]137

{ from the subscriber she may establish the
| required connection by inserting the plug [’

into the spring-jack /' of the corre Spondent
line, signaling to the substation A’ by means

of key 7.

From the moment the subscriber’s tele-

phone is removed from its switch-hook the

eground connection -of the circuit at the sub-

-Statmn is-interrupted, and the direct ground
connection .at the central station is also re-

moved. TLine .conductor 1 still remains

grounded through the high-resistance im-

ped&nce-cml g and line cenduetor 2 through

the relay d, which alse should be of high i im-

pedance, and battery e. The 1mpedance in

these ground branches, however, prevents

the escape of telephome current to earth.,
Thus by means of thisinvention I attain the

greatest economy of energy supplied by the

common source f of charging-current for

charging the different bmtemes b*at the sub-
'.smtmns
of the line, the freedom of the 1111@ circuif
from injurious earth connections or from di-

At the same time, during the use

rect econnection with any common sources of

current.at the central station 1s insured.

I claim as new and desire to secure by Let-

ters Patent—

1. The combination with a telephone-line,

of a local storage battery at the substation

thereof, a central source of charging-current

-connected therewith,:a switch at the-central

station controlling the connection of the said

source of current with the local storage bat-
tery, and means for controlling the switch

from. the substation, as described.
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2. The combination with a telephone-line,
of a local storage battery at the substation
thereof, a source of charging-current at the
central station connected with the local stor-
age battery, a relay controlling the connec-
tion of said source of current with the storage
battery, and means for exciting the relay con-
trolled at the substation, as described.

3. The combination with a telephone-line,
of a local storage battery at the substation
thereof, aline conductor connected therewith
leading to a source of charging-current at the
central station, a relay having its contact-

points included in the line conductor at the

central station, a circuit including the relay
normally open at the substation, and means
for closing the relay-circuit, as described.

4. The combination with a metallic tele-
phone-line circuit, of a local storage battery
in a ground branch from one line conductor
at the substation, and a source of charging-
current in & 0‘101111(1 branch from the same
line conductm at the central station, a relay
controlling contact-points adapted t0 discon-
nect the said charging-battery from the line
conductor,included in the other line conduc-

| tor together with a source of current, a tele-

phone-switch at the substation and switch-
contacts thereon for closing the relay-circuit
during the use of the telephone, as described. 3o

5. The combination with a metallic tele-
phone-line circuit, of a local storage battery
in a ground branch from one line conductor
at the substation, a source of charging-cur-
rent 1n a ground branch from the same con-
ductor at the central station, a relay together
with a source of current in the other line con-
ductor, said relay having switch-contacts con-
trollmw the continuity of the first-mentioned
line eonduetor switch - contacts controlling
the continuity 'of a local circuit including a
subsidiary signalin a switchboard, and a tele-
phone-switch at the substation adapted to
complete the circuit through the relay during
the use of the telephone, as described.

In witness whereof I hereunto subscribe my
name this 12th day of July, A. D. 1895.

CHARLES E. SCRIBNER.
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Witnesses:
ELvLA EDLER,
MYRTA F. GREEN.
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