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1o all whom it may concern:

Beit known that I, JOEN S. STOND r esulmn |

at Boston, in the 00111113}7 of Suffolk end Smte

of Messeehueetts have invented certain Im-
provements in Telephone Circuits and Appa-

ratus, of which the following is aspecification.
present invention reletes to the trans-
mission of speech between telephone-substa-
tions whose transmitters are supplied with
current from a common source located at the

The

central or other convenient statlon |
It particularly relates to means in such a

gystem of current supply wherebya plurality

of substation-circuits may each receive cur-

rent from the same generator and whereby
the said current in any of the circuits may be

varied by means of sound-waveswithout pro-

dueing telephomc disturbances In the othel.

(311 emts | |
The invention eempmses the eombm%mon

of such a system with an electromagnetic de-

“viee or an association of electromeﬂ*netle de-
VlGeS so constructed and cennected in the cir-

cuit that the telephonic variations or voice-
currents into which the current supplied to

any circuit is molded by the operation of the

transmitter of such circuit shall have their
 passageto the receiving-telephone of the same
circuit facilitated or promoted,while the pas-

sage of the sald variations between one cir-

cuit and another, or .amore parheulmly be-
tween the tr enemlttel of one circuit and the

receiver of another, shall at the same time be

opposed and pr evented. Thisis accomplished
by arranging the electromagnetic devices of

the 011(3111‘[5 1*espeet1ve1y SO thet their wind-

ings constitute a repeating induction-coil be-

tween the transmitter and recelver belonn'm Q.
to the cirecuit and constitute ellelcmﬂ o1 1m-~

pedance coils interposed between the said Cir-
emt and any other circuit. L
" The invention consists, likewise, in associ-

| etmﬂ with the conductors of two eonneeted'

subebatlon -circuits and inseries therewith im-

pedanece-coils, which when wound with two

hellees operate also as 1epe‘1,t111ﬂ‘ coils, and

may be located in the operator’s cord- euemt

- and in series with the low-resistance common
- source of current, while when wound with one

o 50 helix they act Slmply as impedances to p1 e~ |

vent the passage of disturbing cuvr ents.

invention may be applied to such cireuits-
first, one such impedance and repeating eoil

with each other;

I have dev’l‘sed several ways in which the
as,

may be used in the sleeve-conductor of the

55

operator’s cord-circuit with each plug-sleeve

connected in series with one of 1ts helices and

with the common battery, and, second, such

:1mpedenee and repeating eoﬂ.s may be used

in each plumeuemt and the tip-conductor

6o .

theleof connected in series with one of the

| helices of the first and second coils and the

sleeve-conductor connected in series with one - '
helix of the first coil, the common battery, ::md |

a helix of the Second co1l.
The invention also consists in the interpo-

sition in one conductor of the cord-circuit and
in series therewith of two 1mpedem3e coils

and the common. battery, and of a loop or
| shunt around said coils and battery,
side of which constitutes a bridge between

each

the two cord conductors, in whieh are located

the helices of an inductive coil in parallel

or shunt may mclude one helix of a repeat-

,1110*-(3011 whose other helix 18 in series with
:the opposite cord conductor.

In the several modifications end variations

_of the invention the impedance and repeat-

ing coils are so WO‘Ll]ld as tobe non-inductive
to current passing in series through them and

one emmected substation- mremt to the other,

and thus to allow their passage, but are in-
ductive to currents pessmﬂ' in parallel thereto

from other circuits receiving current from
said bettery, 80 as to pIGVG‘Dt their eueule-—

t1ion.

- var iations in the resistance of subsbetmn—
transmitters produced by their normal op-
eration will cause corresponding variations or
voice-currents in the current flowing in the
circuitin which they are included; but owing

to the impedance and to the 1e1f1,t1‘vely low re.

sistance of the common battery these varia-
tions of ecurrent will not be transmitted to
any other cir cmt recelving curr e11t fllOl]il smd
battery.

or, if desired, the said loop
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through the compound tcﬂkmmeucult from

9o
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The invention also 00n81sts in the G@mbma- )

tion of the previously-referred-to circuits and
of the other Lll‘GllltS which will heremafter |
, be pomted out. - o |
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In the drawings, Figures 1, 2, 3, and 4 each |

represent four substation-circuits connected
into two talking-circuits, both of which are

supplied with current from a common bat-

tery and with means for preventing recip-
rocal interference between the associated cir-
cuits, all of which embody my invention: and
Fig. 5 represents an operator’s plug and cord
circuit, illustrating a practical arrangement
of a detail of the invention. -

Fig. 1 represents two metallic subscribers’
lines or circuits L and I* and two grounded
circuits L® and L* respectively connected for
conversation. The two conductors a a® and
O 0° of the metallic circuits extend as a com-
pound talking-circuit between the substa-
tions A and Z, and include the transmitting
and receiving telephones T and ¢ in series at
cach station. Hach of the lower conductors
b and 0° connects through one helix of the
impedance and repeating coil ¢ at the central
station and by wires 1 and 5 to the points 6
and 7, and include in series the wire 2 and
the common battery B, of which the said
points 6 and 7 are the polar or terminal con-
nections. |

The conductors e and ¢® of the circuits 1.2
and I.* extend from ground connections G and
G*through the telephones T and ¢ to the cen-
tral station, each conductor passing through
one winding of the helix of the impedance
and repeating coil ¢?, so that the said two
windings are in series in the circuit. Thus
one-hall of the coils ¢ and ¢? is on each side
of the battery. DBy this arrangement of cir-
cuils current from the common battery B will
circulate in each organized circuit in the di-
rection of the arrows from the positive to the
negative pole therecof and supply current for
each transmitter T. When the current in
each circeuit 18 varied by voice-vibrations and
variations of current representing sound-
waves are produced therein, the combined re-
peating and impedance coils act in a well-
known manner to repeat each into its own
circuit and to prevent the passage through
their helices of current variations or disturb-
ances between the said circuit and any other
circult receiving current from or connected
with the common battery. Thecoils candthe
common battery B may be located between
the plugs in the cord-circuit, as represented
1n Ifig. 5.

P and P* are the plugs whose tips and
sleeves are connected with the terminals of
the circuit-conductors ¢ and a® and b b2, re-
spectively.

In FKig. 2 four substation-circuits are shown
organized into two metallic circuits. L and
I~ are associated with each other, as are also
I and L*. The combined repeating and im-
pedance coils ¢ ¢® are connected in each sub-
station-circuit L and I* in each plug-cord
circult, the conductors ¢ and «® connect one
helix of each coil in series, and the conduc-
tors O and 0° connect the second helix of each
colland the common generatorin series. The

operationisthesameasin Fig. 1. The cireuitf
18 non-inductive to currents of one direction
from the battery B going in the direction of
the arrows, but is inductive to currents pass-
ing from the battery in parallel through the
coll-windings, and the helices of each coil re-
peat into each other.

In IFig. 3 four substation-circuits are organ-
ized into two conversation-circuits, as in the
previoushigures. One conductor of each sub-
station-circuit includes an impedance-coil ¢
in series with the common battery. In the
upper circuit a loop or shunt 10, having a
condenser C or'its equivalent as an electro-
lytic cell or Planté battery therein, connects
conductor O with conductor 0° around the
coils ¢ and ¢®. Current from the battery B
circulates in the circnitin the direction of the
arrows, and the conversation-circuit is from
A to Z and through the loop or shunt 10 and
condenser C. In the lower circuit a loop is
formed around the impedances ¢® and ¢, con-
sisting of the wires 11 and 12, connected, re-
spectively, to the conductors e and ¢® and the
conductor f, and include in parallel the helices
of the repeating-coil ¢°. Current circulates
from battery I3, as indicated, and the current
variations produced at one substation are re-
peated through the coil ¢. Asin the other
figures, conversation in one circuit does not
disturb or vary the current circulating in any
other circuit in series with the common bat-
tery.

Fig. 4 shows two conversation-circuits ar-
ranged with four substation-circuits. The
lower circuit, extending from D to X, is the
same as the upper circuit, connecting A and 7
1n Iig. 8, and needs no description. The up-
percircuitfrom A to Zhas animpedance-coil ¢
in the cord-circuit with each conductor b and
0% in series with the common battery. A loop
or shunt 13 is connected to the conductors b
and 0% around the coils and battery, having in
series therewith one helix of the impedance-
coil ¢%, the other helix being in series with the
conductors ¢ and a¢*. Current from the com-
mon battery I3 flows in the circuit as indicated
by the arrows, while the conversation-circuit
1s from station A by the conductor ¢, one helix
of coil ¢% conductor a? to station Z, returning

75

30

Q0

95

IOCO

110

I1§

by conductor 03 loop or shunt 13, and the -

second helix of the coil ¢® and conductor b.
LI'he operation of impedances e, ¢? ¢? and ¢'is
the same as previously described in the other
figures.

The impedances, repeating-coils, and con-
densers referred to in Ifigs. 2, 8, and 4 may
be all located in the operator’s cord-circuit,
as shown in Ifig. 5, and with this understand-
ing 1t is not necessary to illustrate each cord-
circuit.

It will be apparent that all of the deseribed
circuits can be associated with a common cur-
rent supply and be reciprocally protected
from disturbance. -

Having thus described my invention, I
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1. The combination in a telephone system |
of two telephone-cireuits;. a source of trans--

" mitter-current supply common to and in se-

IO

20

ries with both; a telephone-transmitter for
each circuit, adapted to mold the said sup-
plied current into voice-currents or varia-

tions; a telephone-receiver in each circuit re-
sponsive to the said variations; and an elec-
tromagnetic device or association of devices
interposed in the circuit and placed 1 such

relation to the said transmitter and receiver,

and to the terminals of the other telephone-
circuit, as to constitute a repeating induction-
coil between the said instruments, and there-

by promote the passage of the said variations

from the transmitter to the receiver, and to

constitute choking or impedance coils De-

tween the conductors of the said two circults,

“adapted to prevent or oppose the passage of
the said variations from either circuit to the

other. | |
2. The combination in a system of tele-
phonic circuits with a common transmitter-
current battery and two telephone-circuits
connected in series therewith, each ineluding

a telephone-receiver and a telephone-trans-

~ mitter supplied with current thereby; of a

30

device having a relatively high apparent re-
sistance or impedance, in series in each of
said circuits, and with the said battery, which
device also operates as a repeating-coil.
3. The combination in a system of tele-

 phonie circuits, of a common current-supply
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battery, two telephone-circuits connected in -

series therewith, each including a telephone-

receiverand a telephone-transmitter supplied
.with current thereby; with a device having

a high apparent resistance or impedance to
voice-currents or variations placed in series
in each of said circuits, and with the said bat-

tery, and located in one conductor thereof,

like portions of its winding being placed on
both sides of the said battery, and adapted to
act upon each other as the two windings of a
repeating-coil. - | ”

4, The combination in a system of tele-
phonie circuits, of a common battery, two

compound telephone-circuits each formed of.
two subscribers’ lines, and a plug-and-cord-
switeh connection in series therewith, and
“eachincluding a telephone-receiver and a tel-
ephone-transmitter supplied with current

from said battery, and adapted to transtorm
the same into voice-currents, with devices

offering to said volce-currents a high appar-
ent resistance or impedance, in series in each |
of said circuits; the said impedance devices

of each circuit being respectively connected

‘name to this speci

in the said plug-and-cord connection in series

with the said battery and in inductive rela-

tion to one another and adapted thereby to
operate as repeating-coils.

5. The combination in a system of tele-

phonie circuits with a common transmitter-

current battery, two telephone-circuits, and
two impedances connected in series therewith,
each circuit including a telephone-receiver

and a telephone-transmitter supplied with

current by said battery; of a repeating-coil,
each helix of which is in a separate bridge
between the circuit-conductors, which bridges
constitute a loop or shunt around the said
impedances and the common battery.

6. The combination in a system of tele-
phonie circuits with a common transmitter-

€o
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current battery, two telephone-circuits and

two impedances connected in series therewith

each circuit including a telephone-receiver
and a telephone-transmitter supplied with

current by said battery; of a repeating-coil
for one or both of the said circuitshaving one
helix in series with one cireuit-conductor, and
the second helix in a loop or shunt from the
other eircuit-conductor around the said im-
pedances and common battery. .

7. The combination in a system of tele-
phonie circuits of a common current-battery,

a plurality of pairs of telephone-circuits con-
‘nected in series therewith, each including a

telephone-receiver and a telephone-transmit-
ter supplied with current thereby; of com-
binedimpedance and repeating coils in series
in each of said pairs of circuits and in series

with the said battery, as set forth.

8. The combination in a system of tele-

phonic ¢ircuits of a common current-battery,
-a plurality of organized conversation-circuits
connected in series therewith and each 1n-

cluding a telephone-receiver and a telephone-
transmitter supplied with current thereby;

of a combined impedance and repeating coil -
| in series in one of said circuits and in series
| with the said battery; of impedance-coils in

series in another of said circuits and in series
with said battery and a loop or shunt around

8o
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the said impedances and battery includinga

condenser, as set forth.

In testimony whereof I have signed my

ication, in the presence of
two subscribing witnesses, this 26th day of
March, 1896. |

JOHN S. STONE.

Witnesses:
GEO. WILLIS. PIERCE,
FraNK C. LOCKWOOD.
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