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To all whom it may concerr:

Be it known that I, HosEA W. LiBBEY, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvementsin Telephone Trans-
mitters and Receivers, of which the follow-
ing is a specification.

The object of my invention is to produce
a trangmitter and receiver for telephonic pur-
poses that will concentrate and retain the vol-
ume of sound-waves, to produce more distinet
articulate enunciations than in telephones
now in use, and hold intact-the finest vibra-
tions of sound-waves at long distances, and. to
utilize the vibrative reflections and retain
their strength and force in electric currents
when tlansmlttmo and receiving articula-
tions of the human voice over or. through
electric wires for telephonic purposes.

The invention consists in certain details of

-construction, hereinafter fully deseribed, and

set forth in the claims,

Referring to the accompanying drawings,
Figure 1 is a plan view of a transmitter and
receiver embodying my invention. Fig. 2 is
a section taken on line # x of Fig. 1. Fig. 3
is a section taken on line y 4 of Fig. 1. Fig.
4 is a plan or top view of the device When'
used as areceiveralone. Iig. 5isa sectional
view, on a reduced scale, of a receiver and
case.

A represents a cup-shaped mouth-piece
eommunicating with a sound-concentrating
chamber B, of oblate circular form, such as
will receive and emit without resistance
through an opening in the rear upon a disk
or diaphragm C in concentrated form the
sounds or articulations injected therein from
the mouth-piece A. The walls of chamber B
are continuous and of practically uniform
thickness, the material being similar to that
of the mouth-piece A.

D D are two permanent horseshoe-magnets,
with their poles in contact, or nearly so, and
each composed of two sections pivoted fo-
gether at their central portions at g. Hach
magnet has its sections connected at a proper
nomt by a transverse red f, threaded in oppo-
site directions at its ends, and with said ends
engaging threaded openings in the sections.
Upon eacli rod fis a thu mb-piece f’, of non-

conducting material, by means of which the
said rod may be turned to either approximate
or move farther apart the legs of the magnet,
which legs are tapered toward their ends in
order to produce suitably fine vibrations.

E E aretwo twin electric coils surrounding
the cores ¥, and d d e¢ e are contact-buttons
on the legs of the magnets D opposite the
ends of the said cores.

_ Attached to the ends of the meeting legs

of the magnets D by any suitable means are

the carbon buttons d’ and ¢/, respectively
opposite the diaphragms C and C’, the latter

C’" being placed between the magnet D anda

coil B’ wrapped on a core F’. The said coil
E’ is in line-cireuit, its wire connecting with
one coil K, which is connected to the other
coil E, from which the opposite wire of the
circuit extends. The line-circuit includes the
ground-wire M, the battery L, the wire [, the
connected coils E, the coil E’, connected to
the coils E, and the wire J. It is not neces-
saryto further explain the circuit, as the con-
struction thereof does not differ from that of

"an ordinary telephone of well-known con-

struction,

The core I/ is made so as to be adjusted in
relation to the diaphragm C’ by means of a
worm and wheel G, of non-conducting mate-
rial, and operated by turning a knob % on a
rod H, which carries the worm-wheel.

All the coils E E E’ are in connection Wlth

each other.

In Fig. 4 T have shown the apparatus as
when used for a receiver, in which case there
is a single horseshoe-magnet D, with one elec-
tro-magnet’H between the poles of the same,all
the other parts being similar to those above
described.

In Fig. 5 (which is on a reduced scale) the
receiver is shown as applied in a casing of
non-conducting material, with the necessary
binding-serews for connecting the same to the
line-wire, &ec., the core B’ being adjusted by
means of a screw at the rear of the case, as
shown,instead of bya worm and worm-wheel,
as before described in reference fo the trans-
mitier,

The carbon buttons d’ and ¢’ should be in
contact with the diaphragms C C’, respect-
ively, so that the legs of the magnets will be
thereby caused to vibrate with the dia-
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phragms. Upon speaking into the mouth-
piece A the sound of the voice is concen-
trated in the chamber B, and the vibrations
passing from said chamber, cause the dia-
phragm C, and consequently the legs of the
permanent magnets D, to vibrate, though the
said legs cannot come into contact with the
ends of the cores because of the buttons d e,
as explained. The vibration of the poles of
said magnets induces currents which alter-
nately strengthen and weaken the normal
line-current produced by battery 1, and con-
sequently make the enunciation clear and
distinet at the opposite end of the line.
Thereisbutonesteady electrie current, which
passes through the coils E E and E’ in the
well-known manner described.

The magnets D are permanent, and the
cores of the coils E stand between their ends
and the contact-buttons d d e e on the legs of
said magnets. The said buttons are of car-
bon or equivalent material and prevent the
legs of the magnets from ever coming into
contact with the ends of the cores.

I am aware that & telephone has been de-
seribed in which there was a chamber inside
the mouth-piece, part of the chamber being
formeéd by a conical recess in the face of the
telephone-box, and the outer part being cov-
ered by a cup attached to the mouth-piece.
Such I do not claim.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The double magnets D D, the two parts

421,006

being hinged together at the open ends,in
combination with the adjusting-rods and
thumb-serews f f/, substantially as and for
the purpose set forth.

2. The combination of the adjustable mag-
nets D, the coils E and cores F, and the dia-
phragms C and C/,substantially as described.

3. The combination of the magnets D D,
cores I I, coils E E, the coil E/, and the ad-
justable core I/, as and for the purpose set
forth.

4. The combination of the cup-shaped
mouth-piece A, the oblate circular chamber
B, having an opening at the rear, the dia-
phragm C, the double magnets D D, coils E
E and cores F T, diaphragm €/, coil B/, and
adjustable core ¥/, substantially as shown
and described.

5. The combination, with the sound-con-
centrating chamber orresonator of the mouth-
piece and the diaphragm inward therefrom,
of the coils in the line-circuit having the
cores, and the horseshoe permanent magnets
having contaect-points opposite the ends of
the corresponding corveg, substantially as
specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HOSEA W. LIBBEY.
Witnesses:
J. H. ADAMS,
. PLANTA.
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