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To all whom it may concerm: *

Be it known that we, WILLIAM JONES and
WARREN W. REYNOLDS, citizens of the United
States, residing at Cassopolis, in the county of

¢ Cass and State of Michigan, have invented a
certain new and useful Improvementin Acous-
tic Diaphragms,; which has not been patented
to ourselves, nor to others with our consent
or knowledge, in any country, and which has

10 not, according to our knowledge and belief,
been in public use or on sale in the United
States for more than two years prior to this
application; and we do hereby declare that
the following is a full, clear, and exact de-

15 scription of the same, reference being had to
the accompanying drawing, which represents
a diametric section of one of our improved
diaphragms, the thickness being considerably
exageerated for the purpose of showing the

20 more distinetly the several layers of which
the diaphragm is composed.

Qurinvention relates to acoustic diaphragms
of that kind which are used in telephones; and
its objeet more particularly is to provide such

25 a diaphragm which shall, in ¢onjunction with
another similar diaphragm and awire or cord
connecting the two, and without the aid of
any electric or magnetic apparatus, be capa-
ble of transmitting the utterances of the hu-

30 man voice or the sound of musical instruments

with perfect clearness to the distance of a

mile or more.
To this end it consgists in a diaphragm com-
posed of a layer of wood and one or more lay-
35 ers of paper, preferably with the addition of
one or more layers of canvas or equivalent
material, the whole compacted into a single
plate. We will proceed to describe this In
detail, and will afterward point out particu-
40 larly and distinetly what we claim- as our in-
vention. We make the diaphragm of the
asnal disk form and of two or more circular
layers closely applied the one to the other, so
as to form one perfeetly-compact disk. Tor
45 this purpose we apply a cementing substance
between the layers, preferably either glue or
varnish; but any means by which the layers
can be effectually compacted together—sueh
“as compression—will produce a diaphragm
so equally efficient in transmitting sound. The

layer at-the front of the diaphragm nearesu o
the hearer or speaker, as the case may be, is
of wood, ordinarily a veneer {rom one thlrty-
second to one-sixteenth of an inecis thick, and
it is on this layer that we principally depend
for reproducing the sound - vibrations, the
legser thickness being the more scusivive.
The wood, however, when used aione, gives
out & whizzing sound characteristic of the ma-
terial, whieh, besides being disagrecable, mii-
oles eonfusingly with the sound whieh comes
from the voice of the speaker, and thus make

the reproduction indistinet. “We reduee tis
peculiar whizzing sound to practically nothing
by adding to the layer of wood & layer of pa-
per, preferably paper made of wood pulp and
about equal to the weod in thickness, The
diaphragm thus composed does excelient 8e1v-
ice as a transmitter of speech; bubt as 1t 18
hardly strong enough to bear for any great
length of time without detriment, the tension
of the connecting-wire, except where the line
is comparatively short, we add, to give firin-
ness to the structure, a sheet (corresponding
in shape to the other two layers) of canvas or
other cloth, whose thickness is net apprecia-
ble by ordinary means of measurement. W

al-og

v 8
apply it between the wood and the paper.
Rawhide, wire-cloth, or any thin and firm
fabriec or membrane may be used instead of
the canvas.

We find in practice that the best results are
attained by adding to the structure, as X
have already deseribed it, another layer o
canvas or its equnivalent and another iayer o
paper, the latter being also of about the same
thickness as the wood. ‘

Thisthepreferable form of our improved Gia-
phragm is the one illustrated in the drawing,
In this A denotes the button, of wood, meoia:

L
.

or other suitable material, attached to the frons

or outer face of the diaphragm Ly any conven-
ient means. B denotes the wire, fastened ab
its end to the button and passing through the
diaphragm to asimilar diaphragm at the other
end of the line. C denotes the outer or ront
layer of the diaphragm, being a disk of wood
veneer from one-thirty-second to one-sixteenti
of an inch thick. D denobes the two layers of

paper, each similar in shape and thiciness 1o
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the wood; and E denotes the two sheets of can-
vas or equivalent material interposed, respect-
1vely, between the wood and the first layer of
paper and between the two layers of paper.
Of course we apply a suitable mouth-piece to
the front of the diaphragm; but as a mouth-
piece forms no part of the present invention,
and is unnecessary to a perfeet understanding
of 1t, we have not shown any mouth-piece in
the drawing.,

With the diaphragm which we have illus-
trated we find by actual use that articulation
1S perfectly reproduced, and the tones of each
lindividual voice are rendered with purity at
a distance of seven-eighths of a mile from the
speaker, there being several sharp bends of
the wire between the two termini of the line,

and we believe that the apparatus will trans-

mit speech distinetly to a much

greater dis-
tance,

322,295

What we claim as our invention, and desire
to securec by Letters Patent, is—

1. Anacoustic diaphragm composed of lay-
ers of wood, paper, and a strengthening mem-
brane or fabric compacted together, substan-
tially as and for the purpose deseribed.

2. The acoustic diaphragm composed of 2
front layer of wood, two back lavers of paper,
two layers of a strengthening fabrie o1 mem-
branearranged,respectively, between the wood
and the paper and between the two layers of
paper, and a cementing material, substantially
as and for the purpose deseribed.

WILLIAM JONES.
WARREN W. REYNOLDS.

Witnesses:
Troomas HUGGINS,
GEORGE H. REDTILLD.
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