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To all whom &t may concern.:

Be it known that I, JOHN S. STONE, I'@Sid-.

ing at Boston, in the connty of Suffolk and
State of Massachusetts, have invented cer-
tain Improvementsin Telephone-Circuits, of
which the following is a specification.

Thisinvention relatestotelephone-circuits,
and 1n particular to that class wherein the
transmitters at sub-stations are supplied with
current from a central or common source,
such as a battery or dynamo.

The invention is applicable to 111duct1vely
neutral metallic main telephone - circuits
which have their two main conductors ar-
ranged in parallel to jointly constitute a low-
resistance main-line conductor of a supply-
circuit which may utilize the earth as a re-

turn-conductor and which includes themain

or central source of transmitter - current.
The said two main conductors arranged in
series or end to end thus serve as the two
sides, respectively, of the main conversation-
circult and in parallel together form.the sole

main-line conductor of the current-supply |

circuit. It involves a plan or system of ar-
ranging the sub-station circuits and appa-

- ratus and the relation sustained by the cir-

~ cuits of such system to the conductors of the.
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main ceonversation and supply circuits.

The drawingis a diagram exemplifying the |
application of the invention to a pair of me-

tallic telephone-circuits connected for con-
versation between their respective substa-
tions. |
The main source of current isindicated as
being common to both and placed at a station
which both enter and where they areunited.
The two main conductors of each main me-
tallic telephone-circuit connected in parallel
to form the single-line conductor of the sup-
ply-circuit are at one end united in the usual

way to one pole of the main source of current- |

supply, which at its other pole is connected
with the ground or other return-conductor,

and at then sub-station end are 1espect1vely
connected with the two ends of a retardation
or impedance coil, from the middle of which
a conductor extends through the station-
transmitter to the complementary earth ter-

so minal of the supply-circuit, or if such circuit

be provided with an independent return-con- |

ductor to the sub-station end thereof. Two
electrolytic polarization or Planté batteries
are connected in independent shunt-circuits
round the two halves of the impedance-coil x5
winding, or, in other words, extending from
different sides of the transmitter to the two
main conductors, respectively.

In this system the main conversation-cir-
cuit and the transmitter-supply c¢ircuit em- 6o
ploy the same main -line conductors which
form parallel branches of the main line of the
latter circuit, the two electrolytic batteries be- -
ingin seriesin the talking-circuit, the two sec-
tions of the impedance pla,eed 1espectwely, 05
in the two parallel branches of the supply-
circuit, and the station-transmitter in both
cireuits placed between the two batteries in
the former and in the terminal earth conduc-
tor of the latter. Theinventionthusprovides 70
at thesub-station two branch circuits extend-
ing, respectively, from the middle of the im-
pedance-coll to the two main conductors, one
of which contains an electrolytic or Planté
battery only, while the other contains the re- 75
maining Planté battery and the transmitter.
An auxﬂl&ry impedance-coil is in practice in-
terposed at some point in the earth terminal
conductor of the supply-cirecuit to further bar
the passage that way of voice-currents.

The current of the main source passesover
the two main conductorsand the two sections
of the impedance-coil in parallel and through
the transmitter, but no appreciable part of
it passes through the electrolytic cells in the 8s
branch circuits, these being, practically, im-
pervious to the passage of such steady cur-
rents; but the vibratory or voice currents de-
veloped in the operation of the transmitter
traverse the branches containing the said go
electrolytic branches freely, the 1mpedance
of this path being very low in comparison
to that-through the supply current retarda-
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tiom coil or eoﬂs, especially when these are

supplemented by the auxiliary coil in -the g5

1 earth branch, and I may therefore state that

the- transmitter-supply current cannot pass
through the electrolytic cells which are in
functlon similar to large condensers, but
passes ireely through the impedance - coﬂs 100
while the voice-currents which freely pass.
throunh the electrolytic cells and flow in the
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sential to the invention.
telephone at the other subsecriber’s station.

0

metallic circuit, cannot pass through the 1m-

pedance coils to the supply-circuit, and are

therefore maintained in their
cuit without waste. |

By my invention a circult of low resistance
is provided for the supply-current without
introducing an induection-coil at the sub-sta-
tion and without any disturbance of the bal-
ance of the metallic talking-cireuit,for the im-
pedance of the electrolytic cells to disturbing
induced currents being, practically, negligi-
ble and such current coming upon the line
conductors will pass freely to earth at the
sub-station through the electrolytic battery
branches of the two conductors.

In the drawing, S is the common battery or
source of supply having one of its poles
grounded at G. L L? are the two main con-
ductors of the main talking or conversation
circuit, both connecting as parallel divisions

legitimate cir-

or branches of a single conductor with the

source S, as shown, to form the sole main con-
ductor of the transmitter-supply circuit and
united at a sub-station A to the two ends of
an impedance-coil,retardation-coil,or electro-
magnetie resistance C. '

A conductor F extends from a point ¢ at
the middle of the impedance-coil dividing the
same into two sections, one for each main
conductor, to the earth terminal or return
conductor of the supply-cireuit at G* and 1n-
cludes the transmitter {. Obviously two me-
chanically separate impedance-coils may, if
desired, be employed, instead of a single coil
divided electrically into sections by the cen-
trally-connected leading-out wire If.

A Dbranch circuit or conductor b extends
from the point ¢ at one side of the transmit-
ter to a point 2 on the main conductor L, and
in the said branch is connected an electro-
lytic or Planté battery s, and a shunt-circuit
for varying currentsisthus established round
one section ¢ of theimpedance-coil. Another
branch d unites the point 4 at the opposite
side of the transmitter to the point 3 on the
other main conductor L? and contains the
second electrolytic battery s*, forming another
shunt-circuit round the second section of coil
T is the receiving-telephone of the sub-
station, shown as bridged between the main
conductors L 1?; but of course it may be con-
nected with the circuit in any of the well-
known ways which donot disturb the balance.

As shown, the two main telephone-circuits
are connected at a central station by means
of a split repeating-coil; but this is not es-
T* is the receiving-

'I‘Z:E -

H is an auxiliary impedance-coil placed in
the ground or return wire of the supply-cir-
cuit to aid in confining the voice-currents to
the main talking-circuit and also to assistin
maintaining the balance of the circuit.

The electrolytic batteries employed in this
invention may be small unformed or partly
formed Planté cells,in which twoleaden plates
are immersed in acidulated water, and the
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number of cells in each of the two batteries
depends upon the resistance of the corre-
sponding section of the impedance-coil. It
may generally be stated that the number of
cells for each battery should be so propor-
tioned that their natural potential shall ap-
proximately equal the fall of potential through
the coil or section of coil which is shunted
by such battery.

In the.operation of this invention the pas-
sage of the supply-current through the trans-
mitter in accordance with well-understood
principles determines a steady difference of
potential at its terminals as long as the trans-
mitter-resistance remains unchanged; but as
soon as the transmitter resistance is varied
corresponding potential differences occur.
These varying potential differences cause &
suiecession of complete redistributions of the
potential of the low-impedance conversation-
circuit, which is composed of the two conduc-
tors L. I? of the main line in series, and their
terminal connections leading through the
transmitter ¢, the electrolytic batteries s s,
and, as shown, through the two right-hand
windings of the split repeating induction-coil
I®. As a consequence, vibratory or voice-
currents corresponding to the variations in
the resistance of the transmitter are devel-
oped in and traverse the said low-impedance
metallic conversation-circuit to operate the
telephone-receiver at the distant station. As
shown in the drawing, the said receiver is in
a second circuit inductively connected with

that which contains the transmitter, and in

that case, in the usual manner, the voice-cur-
rents of the circuit engaged in transmitting
are inductively reproduced in the second cir-
cuit to operate the receiver thereol.

The receiving-telephone T? only of the other
sub-station apparatus is shown.

Having described my invention, I claim—

1. In a centralized battery telephone sys-
tem, the combination with two main line con-
ductors extending to a substation, forming
severally the two conductors of a metallic
talking circuit, connected in parallel with one
another to constitute the single main line con-
ductor of a supply circuit having a ground
or independent return conductor, and con-
taining the main source of current supply; of
a retardation or impedance coil bhaving its
two ends united to the two substation ends of
the said main conductors and its middle to
their common earth terminal or return con-
ductor, the substation transmitter connected
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in said terminal conductor, and two electro-

lytic or polarization batteries connected in in-
dependent shunt circuits extending from dif-
ferent sides of the said transmitter to the two
main econductors respectively. |

2. In a centralized battery telephone sys-
tem, two main conductors forming severally
the outgoing and return conductors of a me-
tallic talking circuit, extending between a
transmitting and a receiving station, and
jointly constituting parallel branches of the
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single line conductor of an earthreturn trans-
mitter current supply circuit extending be-

tween the same stations; in combination with

two electrolytic batteries, impedance coils,
the telephone transmitter, and the earth ter-
minal conductor of the supply circuit all at
the substation, the said batteries being placed
in series in the talking circuit, the impedance
coils one in each parallel line conductor
branch of the supply circuit, and the tele-
phone transmitter in both circuits, between
the two batteries in the former, and in the
terminal earth conductor of the latter.

3. In a centralized battery telephone sys-

tem, the two conductors of a metallic talk-
ing or conversation circuitextending between
a transmitting and a receiving station, con-
nected in parallel as the single conductor of
an earth return supply circuit containing the
main source-of current supply, and united at
the transmitting station with the two ends of

a retardation or impedance coil; in combina-

tion with two branch circuits extending re-
spectively from the middle of the said impe-
dance coil tothe twomain conductors,one con-
taining an electrolytic battery only, and the
other containing a similar electrolytic battery
and the telephone transmitter; an earth ter-
minal connection extending from the latter
branch at a point between the said battery
and said transmitter, and an auxiliary impe-
dance coil interposed inthe said earth branch
or in the complementary earth terminal of the
supply circuit, substantially as described.
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In testimony whereof I have signed my 33

name to this specification, in the presence of
twosubscribing witnesses, this 2d day of July,

1895. |
JOHN S. STONE.
Witnesses: | o
ACHILLES DE KHUTINSKY,
GrO. WILLIS PIERCE.
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