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1o all whom it may concermn.: |

Be it known that I, HAMMOND V. HAVYES,
residing at Oambudwe in the county of Mid-
dlesex and State of Massaehusetts have in-
vented certain Improvements in Telephone—
Transmitter chmts, of which the following
18 a specification.

This invention relates to the centralization
of telephone-tmnsmlttel batteries. More es-
pecially it comprises a mode of operation and
an arrangement of- circuits whereby two cir-

cnits umted at a station, to which both con-

verge, may mdependently and reciprocally

employ fortheirtransmittersoneand thesame

source of currentlocated at such central point,

and also an organization wherein such mode

and arrangement are made applicable to the
common use of the same generator simulta-

-neously by more than one sueh pairs of tele- |

phone-cireuits.
Figure 1 is a diagram showuw two tele-

phone-circuits united for conversation In ac-

001 dance with the terms of my invention; Fig.

2, & diagram showing two sets or pairs Of tele-
phone-cucmts respeetlvely united for conver-
sation, the transmitters of which are all en—-
emlzed by the same generator. Fig. 3 is
dldﬂ'lam 111d10&t1ve of an apparatus embody
ing the central-office part of my 1111*ent10n in
a form adapted for practical use.

In Fig. 1, which shows the principle of my
111ventlon embodled in a simple system of two
telephone - circuits, extending, respectively,
from sub-stations 1 and 2 to a central station
0, where their terminals are united for inter-
communleatlon
ductors of the circuit extending between 1

and 0, and {/* the main eonductms e*{tendmﬂ' |

between 2 and 0. -
The apparatus and connections at the two

sub-stations may beidentical in character and
comprise two alternative branches of the main

line—viz., a signal-apparatus branch 3 and a

telephone branch 4—which diverge from one
of the main conductors ata eonvement point
2 and which alternatively may be used to com-
plete the circuit of the said main line accord-

~1ng to the position of the switeh s, which is

also intended as a support for the receiving-

telephone and which is operated by the ro-
moval or replacement thereof in a mannerl

| well understood.
telephone is in place, the stem of the smtch |

L and L* are the main con-

X/Vhea the said receivinge

which permanently constitutes the main- line
terminal, makes contact with the terminal
point n of the signal branch 3; but when the
telephone is removed the sald switch makes
contact with the terminal pointm of the tele-
phone branch 4. The signal branch 3 in-
cludes a condenser C and a polarized call-
bell 6. The telephone branch includes the
transmitting and receiv ing telephones T and

t. It will be of course undmstood that the

two branches and the switech s may at the

_sub-stations exchange places, if desired, with-

out any difference in 1esu1t In the figure

‘the receiving-telephones ¢ are shown as bem{r

removed from their switch-supports, the two
circuits being formed into a compound talk-
ing-circuit bj their union at the central office.
At the central station 0 is a suitable source
of electricity I3, which may preferably be a
secondary or stomﬂ‘e battery or other voltaie

battery, which is pmctlca,lly of like low in-

ternal resistance, and an induction - coil I.

The two helices of the induction-coil are of

uniform resistance, which may vary from one
to ten ohms, and are wound in the same heli-

cal direction. The two circuits are connected
up to forin the compound talking-cireuit by

uniting the ends of the conductors I, and L,

respectively, to the approximate ends 5 and £
of the two induaection-coil helices 2 and 7%, by
connecting the other ends of the said hellces
at v to a smu*le conductor 8, which 111_(3111(1@%
the source of elecuicity B and which at z

united to the two remaining ends of the re-
spective main circuifs. By this arrangement
1t will be seen that the source B is mcﬂuded

in a bridge-conductor between the two sides

of the compound main ecircuit and that the
two component parts of one side of the said
main circuit each include one of the Wmdm gs
of the induction-coil.

Any change in the current cnculatmﬂ in
either wmdmn of the induection-coil wﬂl act
inductively upon the other winding, and

changes produced by operating the tr AnSmit-
{er at the sub-station of either circuit are
therefore enabled to inductively effectuate
corresponding changes in the receiver at the
sub-station of the other circuit.

The two
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ing-currents,

helices may either be wound together or one | electric ﬂ'enemtor which thereby independ-

over the other, as preferred. I have obtained
good results by employing an induction-coil
in which each winding has a resistanceofone
ohm, and with condensers having an electro-
static capacity of from .75 to .8 of a micro-
farad. DBy employing the condenser the line,
when connected with its calling branch, is
practically an open circuit so far as respects

steady or uniform currents, although the po-
larized bells included in circeunit therewith are

fully responsive to rapidly-alternating ring-
The telephones will preferably
have resistances proportionate to that of the
line.

A disconnecting or clearing-out annuncia-
tor d of the Mlva,nometer t3 pe, in which a
needle deﬁeeted by the current moves a disk
to one side or to the other, may be connected
in one side.of the compound circuitin one of
the independent halves thereof; or,if desired,
a similar device may be connected on both
sides of the point 2z, in which case either sub-
station would be able to send the disconnect-
ing-signal.
the elearing-out signal is automatically sent
by the act of hanging up the telephone. The
needle and signal disk of the galvanometer-
drop is arranged to be deflected to one side
when the connection is made, and the bat-
tery b is thereby included in the cireuit; but
as soon as the receiver ¢ at the sub-station is
replaced the condenser branch is substituted
for the conductively-closed branch through
the telephones, and the battery - current
ceases to flow. 'T'he deflection of the needle
therefore ceases and the signal is displayed.

In Fig. 2 I show two sets of united tele-

phone-circuits E ¢ and I £, energized at the
central station O by the same source B. Each
of the compound circuits so formed has its
own bridge connections and its own indue-
tion-coil. Thus the compound circuit K e,
extending through O from 1 to 2, is arranged

~with its line I, including one winding of the

induction-coil I, and connected at the pointwv

with the other line/through the second wind- |

ing of the induction-coil, while the energiz-
Iing source tor the two component parts of the
through-cireunits 1s ineluded between the two

"mains L [ I/ in a bridge extending from
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the point v by wire 9 to the bus-bar R,
thence through the generator B to bus-bar
R*,and thence by wire 11 to the point z. In
the same way the main conductors of one
side of the other compound circuit F £ are
united, serially, through their independent
induction-coil I and have their bridge con-
nections 8 and 10 also leading to the bus-bars
R~ and R™*, so that the two compound cir-
cuits may be described by saying that they
are two metallic cireaits passing through a
common intermediate station where each has
an independent bridge-conductor uniting its
mains, a portion, howevor of both bri dﬂres
being formed of a conductor common to both
Whleh common section inecludes a mntable

When this device is employed,

474,323

ently energizes both metallic circuits and
both sections of each metallic circuit. Nof
only so, but the said generator B may, Dy

this mode of connection, be enabled to sup-

ply without confusion & number of such com-
pound circuits, such number being depend-
ent upon the 1‘&1:10 between its mtemd,l re-
sistance and the joint resistance of all the
circuits which it supplies. A storage-battery

,will supply without interference a consider-

able number.

The sub-station devices in Fig. 2 are lden-
tical with those in Fig. 1. -

At sub-station 4 of cireuit f the receiving-
telephone { is shown as having been repla,ced
upon its support. The batter} -current has
accordingly ceased to flow and the indicator
d has accordingly resumed its normal posi-
tion.

Fig. 3 illustrates a practical apparatus
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whereby my system of transmitter-battery

connections can readily be connected with
and disconnected from any circuit or pair of
circuits. The generator B has its poles con-
nected with bus-bars RTand R, as 1n Fig.
2. To each of these any number of flexible
conductors ¢, initially single but presenily
bifurcating into two independent conductors,
(preferably, of course, made up into the said

flexible cord,) may be connected. One mem-

ber g of each pair of connecting-cords di-
vides at v and includes in the mrcmts of its

two cond nctors, respectively, the two helices -
1 and? of tlle_mduetlon -¢oil I, while the other

member of the same pair, 1eavingthe bus-bar
R* by theconductor 8,dividaes at z, and one of
its conductors, or both, if desired, includes the
disconnecting- mdleatm d. Bothterminate in

double connectmn -plugs P, the two stems p of -

which (each representmg}* one of the cord-con-
duectors) are adapted to be inserted 1nto sock-
ets J and to connect with suitable terminals of
the lines to be united. Thus the conductors
of one of the cords g areshown as uniting the
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lines L and [ togetherthrough the two helices

of the induction-coils, and with the remain-
ing two line ends I° and [? through the other
cord ¢ and the generator B, the said remain-
ing ends being, moreover, united to each other
at the point 2z and through the indicator d.

‘Other cord and double-plug connectors are
| shown connected in like manner to the bus-

bars R and R, and it is obvious that by
the apparatus described a small number of
connecting devices and a single-transmitter-
current generator may be enabled to supply a
much greater number of main circuits. FEach,
therefore, while transmitting is the primary,
and while receiving the secondary circuit of
the induction-coil. By this mode of connec-

tion each two c¢ircuits united for through com-
| munication constitute, practically, a single
conversation-circuit, composed of two inde-
pendent battery-cir cmts, each of which, its
current being varied, is capable of :;Letmo* in-
ductively upon the other.
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It will now be seen that my invention eon-

sists in so connecting two telephone-circuits
which terminate at the said station that a
common electric generator—such as a storage-
battery—shall be bridged between them and
made effective for the energization of both by

the interposition of aninduction-coil between | | .
between two terminal stations through anin-

the said generator and the main conductor,
the two helices of said coil being included one
in each circuit, so that each shall be capable
of operating either as a primary or secondary

helix, as either circuit acts as a transmitting
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 central station, each provided at its sub-sta-
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or a receiving circuit,and in certain other de-
tails of construction, as deseribed herein. It
will also be apparent that in cases where but
one pair of circuits is associated with the
battery B, they may be either metallic cir-

cuits, as shown, or earth-completed circuits,

as indicated in dotted lines in Fig.1, and that
in the latter case it will be necessary to in-
clude the disconnecting-indicator d, also, as
shown in dotted lines, in the common bridge
or derivation conductor 8. S

Having now fully described my invention, 1
claim— | . |

1. Two telephone-circuits, each extending

from a sub-station to thesame central station

and completed or closed through a section ot
conductor common to both, which common
conductor includes an electrical generator,
such as a storage-battery, and an induction-
coil interpecsed between the said generator

and one of the conductors of the sald circuits
and having its two helices or windings 1n-

cluded in the said two circaits, respectively.
9. The combination of two telephone-cir-
cuitsextending from sub-stations to the same

tion with suitable transmitting and receiving
telephones and both completed at the cen-
tral station through a section of conductor
common to both, a battery of low internal re-
sistance included in the said common section
of both circuits and supplying both with car-
rents, and an induction-coil the two helices or

windings of which are of like length and re-
sistance located at the central station and

having its said helices connected in the sald

two circuits, respectively, whereby each cir- .
cuit when transmitting constitutes the pri-

mary and when receiving the secondary cir-

cuit of said induction-coil, substantially as

desceribed.

3. A compound telephone-circuit extending

between two terminal stations through an in-
termediate station, provided at each terminal

station with receiving-telephones and varia-

ble-resistance transmitters and constituting

“a single eonversation-circuit composed of two

independent battery-circuits, the battery Dbe-
ing common to both and included in a bridge

ductors at the intermediate station, combined
with an induction-coil the two windings of
which are substantially alike and connected,
respectively, in the said two battery-circults,
substantially as described.

4. A compound telephone-cireuit extending

termediate station,a transmitting and recelv-
ing telephone at each terminal station, an in-
duction-coil at the intermediate station hav-
ing its two windings or helices 1n series in the

direct econductor of said circuit, and an elec-

trieal generator, such as a storage-battery, in
a bridge or derivation extending from the re-
turn conductor to a point on the direct con-
ductor between the said two helices of said
induction-coil, substantially as described.

5. The combination, in a system of central-
ized transmnitter-batteries, of a number of
telephone-cireuits, each extending from sub-
stations to a central station and each pro-
vided at its sub-station with suitable trans-

mitting and receiving telephones, switch con-

nections for connecting the said circuits in
pairs for through communication and for si-
multaneously establishing a bridge or deri-
vation between the two conductors atb the

two cireunits concerned, a battery of low in-

ternal resistance adapted to be included si-

‘multaneously in the bridge-circuit of several

or branch between the direct and return con-
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such pairs, and an induction-coil for each patr,

having its two helices connected, respectively,
in the two circuits constituting such palr,

substantially as described.
6. The combination, in a compound Lele-

‘phone-circuit extending between two sub-

stations through a central station, of a mai_u_—
line transmitter-battery therefor, and a dis-

connecting-annunciator included in the said
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cireuit or in a dervived circuit thereof, with -

two branch circuits at the sub-stations, one
including the telephones and the other in-
cluding a condenser and a call-bell, and an
automatic switch actuated by the removal of
the telephone from its support to close the
battery-cireuit by connecting the telephone
branch and by the replacement of said tele-
phone to break the battery-circuit by con-

necting thebell and condenser branch, where-

by the replacement of said telephone is en-
abled to automatically operate the discon-
necting-signal. | | o
In testimony whereof I have signed my
name to this specification, in the presence oi

two subseribing witnesses, this 11th day of

Janunary, 1892. |
IHAMMOND V. .HA_YES.

Witnesses:
GEO. WILLIS PIERCE,
JOSEPH A. GATELY.
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