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WILLIAM HUBBARD, OF ELGIN, ILLINOIS.

ACOUSTIC TELEPHONE.

—

SPECIFICATION forming part of Letters Patent No. 237,979, dated February 22, 1881,
Application filed January 3, 1810.

To all whom it may concern :

Be it known that I, WILLIAM HUBBARD, of
Lilgin, in the county of Kane and State of I1li-
nois, have invented a certain new and use.
ful Improvement in Acoustic Telephones ; and
I do hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanvin g draw-
ings, forming part of this specification, in
which— |

Figure 1 represents a front view with the
cap Li in place; Tig. 2, a similar view witly
the cap L removed. Tig. 3 is a sectional view
taken on the line z z, Fig. 1. I'igs. 4, 5, and
6 are views showing the application of the in-
vention to the purposes of a telephone - ex-
change. Iig. 7 illustrates the old mode of
putting up acoustic-telephone wires, and Fig.
S illustrates my improved mode.

Similar letters of reference in the several
figures denote the same parts.

This invention relates to that class of speak-
ing-telephones in which atmospherie sound-
vibrationsarereproduced at a distance throu gh
the medinm of diaphragms connected by wires
or their equivalents; and it consists in several

improvements which tend to increase the ei-

fectiveness of this class of instruments and
adapt them to the purposes of a telephone-ex-
change, all which T will now proceed to de-
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In the drawings, A indicates the back plate

~of the instrument, B the diaphragm, and O
the front plate, the construction of the parts |

being such as to form a chamber, D, behind
the diaphragm, and a chamber, E, in front of
it. The wire I, or its equivalent, is connected,
in the usnal manner, to a button, G, at the
center of the diaphragm.

1 provide the back plate, A, with a central
tubular extension, «, on its side, which exten-
sion is intended to enter the opening in the
wall or other support, and thereby center the
instrument with such opening. "I recommend
that the extension be slightly tapered toward
its outer extremity, and that it be provided
with exterior screw-threads, by which it can

be screwed into and securely held in the open- |
1ng provided, as atoresaid, for the passage of |

the wire. By this construction the wire will
be caused to extend . centrally through the

!
{
]

opening and through the tube « to the button
G at the middle of the diaphragm.

The plate A is cast or constructed in con-
cavo-convex form, with a small ecircumferen-

‘tial flange, a/, through which screws are in.

serted, to connect it to the front plate and se-
curethe diaphiragmin position. By thismeans
the chamber D is constructed in plano-convex
form, which my experiments have proved to
be superior to the forms heretofore in use, in
that it causes an increased force in the vibra-
tions of' the diaphragm, and thereby an in-
creased volumeinsound. Topreventthe ¢ rin o-
ing” or “echoing” which is generally observed
in this class of Instruments, the chamber or
chambers may be lined with felt, paper, or
other non-resonant substance.

The front plate, C, is constructed with an
external flange, ¢, through which to receive the
Screws - which connect the front and back
plates of the diaphragm together, and at the
imner edge of such flange it extends laterally
nearly at right angles to the plane of the
flange, thus forming an annular shoulder, ¢,
from the edge of which it extendsinward and
backward to the central openin o, ¢¢. The re-
sult of this construction is a chamber, E, of
plano-concave form, which I have found to be
best snited to the purposes of the instrument,
In that it gives a somewhat increased force of
vibration to the diaphragm, and at the same
time adapts the instrument to be spoken into
and to be properly applied to the ear.

The instrument, so far as above described,
is applicable both to the sending and receiv-
Ing of spoken messages or other sounds or
signals. |

Another part of my invention consists in
adapting the class of telephones to which this
Invention pertains to being operated in con-
nection with what is known as a ¢ telephone-
exchange,” whereby different lines or instru-

ments can be put into direct connection with

each other by means of a system of switches
or interchangeable connections atan interme-
diate central office.

To explain the manner in which 1 accom-
plish this, let H, Fig. 4, represent an instru-
ment which it 1s desired to put into communi-
cation with the distant instroment I through

| the medium of the telephone - exchange J,
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wherein m is the receiving -instrument con- |

nected to the station H,and n is the receiv-
ing - instrument connected to the station 1.
Normally the two lines m H and n L are dis-
connected, and this part of my invention
consists in providing means whereby the re-
ceived vibrations of the diaphragm of thein-
strament m may be transmitted to the dia-

phragm of the instrument 7, and therefrom to

the final receiving-station I. The connection

Dbetween the two instruments m #», for the pur-
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pose aforesaid, may be effected either by a di-
rect wire extending from one diaphragm to
the other, or by a column of air confined in a
tube extending from one diapbragm to the
other, it only being necessary that the vibra-
tions of the diaphragm m should be commu-
nicated to the diaphragm n, either of the
above means satisfactorily answering the pur-
pose; and .in this connection I would state

that ,I do not confine myself to the use of a

metal wire specifically, as a string or other

similar article might be substituted ; nor do 1
limit myself to a column of atmospherie air,
as a column of gas orany other fluid or liquid
capable of transmitting sound-vibrations with-
out interfering with the action of the dia-
phragm would answer the same purpose.

The details of the connections of the tele-
hone-exchange may be arranged in various
ways. With the wire or cord connection it 1s
only necessary to attach an eye, v, to the front
side of the button G, or at the front and cen-
ter of the diaphragm of the receiving-instru-
ments, as shown in Figs. 1,2, 3, and then con-
nect the eyes of the two receiving-instruments
by means of a connecting-wire, K, to which a
suitable tension is imparted by a spring, &, of
any form and construction. With this ar-
rangement the vibrations recorded at will
be transmitted through the wire or cord K to
the diaphragm =, and thence to the station I.

A single switeh-board, as shown in Iig. 4,
may be employed for the purpose, or a double
switch-board, as shown in Fig. 5. In the for-
mer case the receiving-instruments are ar-
ranged side by side and the straining-springs
are arranged opposite to the board. In the
latter case the receiving-instruments are ar-
ranged opposite to each other, and the springs
preferably form a portion of the direct connec-
tion between them, as shown by the drawings.
Any number of receiving-instruments may be
thus arranged, and by means of suitable wires
and springs any two of the instruments may
be connected together for the purpose of trans-
mitting a message. The call is made simply
by tapping upon the sending-diaphragm with

‘a pencil or other light instrument, in response

to which the attendant, having ascertained
what station it is desired tocommunicate with,
hooks one end of a connecting-wire into the
eye of the instrament through which the call
is received, and the other end through the eye
of the instrument through which the commau-
nication is to be transmitted to its ultimate
destination.

237,979

“‘When the connection between the receiving-
instrument is to be effected by a colamn of air
orothersimilarfluid, the receiving-1nstroments

are each to be provided with a cap, L, which

fits tightly over and around the shoulder ¢,

‘and is fastened thereto by a bayonet-joint or

other suitable fastening. This capis provided

with a eonical mouth-piece, [, capable of being

tightly closed by a cover, I’; and 1t is further
provided with one or more projecting tubes,
0 o/, the ends of which should be corrugated
or roughened externally, or provided with
screw-threads for the attachment of a flexible
tube. The inner ends of the tubes o o’ extend
nearly to the central opening of the face-plate
C. The tubes are inclined from each other for
the purpose of bringing their inner ends nearer
together and of leaving room between them
for the conical opening through the cap. Prei-
erably I arrange a pitch-pipe in one ot the
tubes o o/, by which a distant station may be
called or signaled. The mode of forming the
connection atthetelephone-exchange by means
of these tubes is shown in Ifig. 6, and the op-
eration is as follows: The conical opening !
being normally uncovered, any signal may be
readily heard throughit. The attendantatthe
exchange, after ascertaining the station with
which it is desired to connect, will then close

said opening by means of the plate ', and will

' connect the tubes o o’ of the receiving-instra-

ment m to the tubes o o/ of the receiving-in-
strument # by means of two flexible or jointed

and preferably elastic connecting-tubes, p, as
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shown in Fie. 6. The vibrations of the dia-

phragm m will then be transmitted through
the contained columns of air in the tubular
connections to the diaphragm =, and thence
to the ultimate receiving-station. .

I have found in practice that the tubular
connections and the direct metfallic connec-
tions are substantially practical equivalents
of each other in the operation of this class ot
telephones for the purposes referred to. The
tubular connection and also the wire conneec-
tion are here shown and described as extend-
ing from the front side of one diaphragm to
the front side of another; but thereis believed
to be no reason why a similar tubular connec-
tion between the rear side of the two instiru-
ments, or from the rear side of one to the rear
side of another, would not answer the same
purpose. The flexible tubes are of advantage
tfor other purposes than that of connecting the
instruments at the exchange. They may be
used as well at the end of the line, and when

there used can be conducted from the instru-

ment to any part of the room, and by means
of them the telephone can be readily worked
without the necessity of going to the instru-
ment itself either to call or carry on the com-
munication. Another great advantage de-
rived from them is the saving of at least four

| angles in a single wire running to places In

S

opposite directions and communicating to the
rooms on the lower floors. Heretofore such

lineshavebeenarranged substantiallyasshown
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1n Ifig. 7, necessitating the angles 12 3 4 in
order fo mlse the body of the wire high out of
the way between the buildings; but b}; means
of the tubular connections at the end the wires
can extend directly between the upper part
of the buildings, as shown in Fig. 8, with the
instruments arranged directly at their ends,
and the speaking-tubes extending down from
the 1instrument to the apartment or place most
convenient for operating. Inthiscasethe cen-
tral opening, [, of the cap L shounld be closed.

The mouth-piece at the end of the flexible
tube 1s funnel-shaped, having a stem of the
same size as the metallic tube, so that the rub-
ber or fiexible tube, when slipped off at the
mouth-piece, will fit on or in the tube of an-
other attachment. Any other form of mouth-
piece may be substituted m place of the one
shown 1f desired.

I do not claim as my invention the tubular
cent al stem or projection at the rear side of
the mstrument, through which the wire is re-
ceived and by whieh the Instrument is cen-
tered and supported ; nor do I claim the com-
bination, in an acoustic telephone, of a hollow
sound-conveyer passage or tube, or a flexible
diaphragm adapted to transmit sound to or
from the air or other fluid contained in the hol-
low conveyer; but

o

What I do ¢laim as my invention, and desire
to secure by Letters Patent, is—

1. In an acoustic felephone, a diaphragm
provided with means for the attachment of
wires to both its front and rear sides, whereby
the instrument is adapted to the purposes of
an ‘“exchange.” substantially as desecribed.

2. An acoustic - telephone instrument hav-
ing a front plate, C, with a central opening
fmd a raised rim or shonlder ¢’y whereby the
internal chamber, E, 111@1*eftses in size from
the central opening toward the shoulder, sub-
stantially as described.

3. In an acoustic-telephone mstmment the
combination of the back plate, the dmphraﬂm
and the dishing front plate having the central
opening, of a removable cap to inclose and
confine the air in frout of the front plate, said
cap having a tapering tubular opening at its
center, and tubes which communicate with the
diaphragm, substantially as described.

4. The combination of the back plate, the
diaphragm, the front plate, and the cap, said
cap having a tapering central tubular opening,
with a removable plate for closing it.

WILLIAM HUBBARD.

Witnesses:

. A. EDWARDS,
Wi, G. HUBBARD.
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