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To all whom it may concern:

Be it known that I, GEORGE FREDERICK
SHAVER, a citizen of the United States of
Ameriea, residing at Yonkers, county of West-
chester, State of New York, haveinvented cer-
tain new and useful Improvements in Teleph-
ony, of which the following is a specification.

My invention is an improvementin the art
of telephony and in anapparatus for practic-
ing theart; and it consists, broadly,in duplex
transmission of sound telephonically overone
wire by means of mechanical and electrical
vibrations and in a suitable cirenit and ex-
change apparatus therefor.

In the accompanying drawings, Figure 1 is
a diagram of the mechaniecal-telephone con-
nections and call. Fig. 2 is a diagram of the
electrical-telephone connections and call, the
parts herein shown being located at the sub-
scribers’ stations. Fig. 3 is a diagram of the
central-office apparatus; and Fig. 4 is a cross-
section of the devices at the central office for
connecting up the mechanical-telephone sub-
seribers’stations, taken on line X, Fig. 3.

The preferred form of mechanical-telephone
transmitter and receiver is described in
UnitedStates Patents Nos. 392,233 and 444 464,
The preferred apparatus for connecting me-
chanieal-telephone subseribers’ stationsis de-
scribed in the United States Patents Nos.
444,462 and 414,170, and the preferred wire to
connect the subscribers’ stations with the cen-
tral office is described in United States Pat-
ent No. 389,635,

In Fig. 1 the line is shown as branching,
one branch leading to the mechanical-tele-
phone subscriber’s station and the other
branch, which is ordinary conducting-wire,
leadingtothe magnetic-telephonesubseriber’s
station. (Shown in Fig. 2.)

In Fig. 1, A is the mechanieal-telephone
transmitter and receiver, and B is a magneto
call-bell, whichisin a plain wireline grounded
at C.

Fig. 2 shows the instruments and cireuits at
& magnetic - telephone subseriber’s station.
The receiver E when not in use is hung upon
a hook E, which when sustaining the receiver
closes a cirenit at a contact I through an or-
dinary tap-bell G, grounded at H. One pole
of a battery K is connected with a button L,

through which it can be grounded at II. The
other pole of this battery is connected with
the hook E and through it is connected with
the line for all positions of the apparatus.
When the receiver is in place, thissame pole
of the battery is connected with the contact
IF, and when the receiver islifted off the hook
it is connected with a pair of contacts M be-
low the hook and through the right-hand
contact is brought into a circuit with the pri-
mary coil of the transmitter. Through the
left-hand contact when the hook I is down
the receiver is connected toline. The receiver
is grounded at H through the secondary coil
of the transmitter.

The instruments in Figs. 1and 2 may be lo-
cated together or with different subscribers,
and instead of beingin multiple the two sta-
tions may be in series with each other—as,
for example, by removing the ground connec-
tion Cand connectingthe wire thatleadsfrom
the magneto B to thisground connection with
the line-wire of Fig. 2, and instead of having
a magneto call and bell at one station and an
ordinary tap-bell and push-button at the other
the same call mechanism ean be nsed at the
twostations,a magnetic-telephone subscriber
calling and being called by, say, onering and
a mechanical - telephone subseriber being
called by, say, two rings.

At the central-exchangeoffice is an annun-
ciator N, normally grounded at 0. To ground-
ing wire is attached a branch in which is a
telephone-receiver P, (1o magnetic transmit-
ter being shown at the central office.) From
this telephone a wire is led to a key Q, to
which are connected two plugs R R for con-
necting up two magunetic-telephone subserib-
ers’ stations by inserting them in the spring-
Jjacks S S between the lines and the annunci-
ators. When one of the plugsis inserted in
oneof these spring-jacks, the tap-bell at the
corresponding magnetic - telephone subserib-
er’s station ean be rung by depressing the
key Q, thus throwing in the battery T. Also
connected with the grounding wire above
mentioned is a branch in which isinserted a
magneto-call V and on one end of which is
also a plug W, which can be inserted in any
one of the spring-jacks. Thusa mechanical-
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any one of the plugs is inserted in any one
of the spring-jacks S, the connection between
it and the ground is thereby broken.

The mechanical-telephone transmitter and
receiver Y can be connected to any line by a
hook, as shown, and any lines can be con-
nected for the transmission of mechanical
vibrations from one to the other by hooking
together branch wires through a stretcher Z,
as shown.

The wire which I prefer to use to connect
the subscribers with the central stations is a
cable consisting of strands of conducting-wire
that are wound around, inclose, or are im-
pacted upon a fibrous core, the core being
preferably saturated with a water-repellant
viseid material. Such a cable is described
in United States Patent No. 339,635, asabove
stated.

Without binding myself to the precise de-
tails shown, whatI claim, and desire to secure
by Letters Patent, is—

1. The methodof transmitting two distinet
soundsover a single conductor simultaneous-
ly, as herein described, by causing electrical
undulations similar in form to the vibrations
of the air accompanying one of said sounds
and mechanical vibrations similar in form to
the vibrations of the air accompanying the
otherofsaidsounds,substantially asdeseribed.

2. Aduplextelephone-exchangesystem com-

479,227

prising mechanical-telephone subseribers’ sta-
tions, magnetic- telephone subscribers’ sta-
tions, a central station, lines conmnecting the
central station with the subseribers’ stations,
there being at least one mechanical and one
magnetic telephone subscriber’s station on
each line, means for connecting any pair of
lines for transmission of mechanical vibra-
tions, and means for connecting any pair of
lines for transmission of electrical currents,
substantially as described.

3. A duplextelephone-exchangesystem com-
prising mechanical-telephone subseribers’sta-
tions, magnetic-telephone subseribers’ sta-
tions, a central station, lines connecting the
central station with the subsecribers’stations,
there being at least one mechanical and one
magnetic telephone subseriber’s station on
each line, means for connecting any pair of
lines for transmission of vibrations mechani-
cally, means for connecting any pair of lines
for transmission of vibrationselectrically, and
anannunciator connected with said lines, sub-
stantially as described.

Subseribed by me, in New York city, this
7th day of April, 1892.

GEORGE FREDERICK SHAVER.

In presence of—
S. W. BALCH,
J. LEE KITTS.
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