No. 648,975, Patented May 8, i900.
E. H. MOBLEY.

DIAPHRAGM FOR SOUND RECORDING, REPRODUCING, AKD TRANSMITTING INSTRUMENTS.

(Application filed Jan. 8, 1899.)

(No Model.)




10

UNITED STATES

PATENT OFFICE.

EDWIN II. MOBLEY,. OF PIIILADELPHIA,'_PENN'SYLVANiA.

DIAPHRAGM FOR SOUND RECORDING, REPRCDUCING, AND TRANSMITTING INSTRUMENTS.

SPECIFICATION forming part of Letters Patent No, 648,975, dated May 8, 1800.
Appleation filed June 8, 1899, Serfal No, 718,762, (No model.)

To all whonv it may concern:

Bé it known that I, EbwIN H. MOBLEY, of
the city and county of Philadelphia, State
of Peunsylvania, have invented an Improve-
ment in Diaphragms for Sound Recording,
Reproducing, and Transmitting Instruments,
of which the following is a specification.

My invention relates to diapliragms for
sound recording, reproducing, and transmit-
ting instruments; and it consists of the im-
provements which are fully set forth in the
following specification and are shown in the

accompanying drawings.
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Many efforts have been made to improve
the tone, volume, and quality of sounds trans-
mitted by sound recording, reproducing, and
transmitting instruments, and these efforts
have been chiefly directed toward the im-
provement of the diaphragms, through the
vibrations of which thesound-wavesare trans-
mitted. In most of the diaphragms used
much of the sound is lost by the transmission
of a part of the vibrations laterally through
the diaphragm to the head or frame by which

the diaphragm is carried, which has the effect-

notonly of decreasing the effective vibrations,
but also of imparting an artificial tone or
“timbre” to the transmitted sounds by the
vibrations of the substance of the head or
frame. .To overcome this difficulty, it has
been proposed to form the central and outer
portions of the diaphragm of distinet pieces
united by strips between the central and
outer portions. In such cases the openings
formed in the diaphragm permit a portion of
the sound-waves to pass through the open-
ings w.thout acting upon the diaphragm.
Such sound-waves are lost and the passage of

the air-currents through these openings tends-

to affect the sound-waves produced by the
vibrations of the central portion of the dia-
phragm. It has also been proposed te form
the central and outer portions of the dia-
phragm of separate pieces connected by an
annulusor ring; but in such case the connect-
ing annulus or ring has impeded rather than
inereased the vibration of the central plate
and has not effeetively prevented the lateral
transmission of vibrations to the outer por-
tion and thenee Lo the frame or head.

the maximum effect of the vibration of the

It is the object of this invention to obtain

diaphragm with a minimum dissipation or -

loss by lateral transmission and at the same
time to avoid the presenceé of openings or per-
forations in the body of the diaphragm. -

In earrying out my invention I provide the
diaphragm, which consists of a thin disk of
metal or other suitable material, with a very
thin or attenuated portion between the cen-
ter of the disk to which the vibrations are im-

_parted and the outer edge by which the dia-
phragm is clamped or secured in the frame.

- In theaccompanying drawings, Figure 1is

a vertical seetional view of a reproducer-head
of a phonograph employing my improved
diaphragm. Fig. 2 is a similar view of the
reproducer-head of a graphoplione. kig. 3
is a plan view of the diaphragm., Fig. 4isa
cross-sectional view of one form thereof. Fig.
5 is a similar view of another form,.and Fig.
6 is a cross-sectional view of a diaphragm
embodying my invention and illustrating an
additional feature Lhereof. : T
My improved diaphragm may be used in
any sound recording and reproducing instru-
ment.© For purposes of illustration I have
shown it applied to the reproducing-heads of
& phonograph and graphophone. It may also
be employed in gramophones and in the re-
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cording as well as in the reproducing heads -

and may be used in telephonie apparatus.
My invention is not coneerned with the con-
struction of the sound recording and repro-
ducing instruments, and as the phonograph
and graphophone reproducers shown are of
well-known construction they will not be par-
ticularly described. '
A is a diaphragm, which may be composed
of a thin disk or plate of any suitable mate-
rial, whether metallic, vegetable, or animal.
I prefer, however, to employ metal, and have
obtalined most excellent results with forged
steel.
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This'diaphragm is composed of a cen- -

tral portion « and an outer portion b, sur- g3

rounding the central portion and united there-
with by a continuous and relatively-attenu-
ated narrow part ¢.. In my preferred con-
 struction the diaphragm may be produced by
making a eontinuous annular groove in .its
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surface, forming the attenuated portion cand
arelatively-thick central portion cand outer

inclosing portion b, and this groove may be !

made upon one surface only, as shown in Fig.
4, or upon both surfaces, as shown in Fig. 5.

It will be understood that the thickness of
the diaphragms shown in the drawings, and
particularly in Iigs. 4 and 35, is greatly ex-
aggerated for purposes of illustration. In
practice the diaphragm is a very thin sheet;
but the central portion ¢ and the outer in-
closing portion b are relatively of substan-
tially greater thickness than the connecting
portionc. I find that the sound may be ma-
terially improved by making the front face of
the'diaphragm convex or by making the cen-
tral portion « concavo-convex, as shown in
Fig. 6. Itisnof necessary thatthe outer por-
tion b should be of the saine thickness as the
inner contral portion a. Itmay, if desired, be
made heavier orthicker to form a more ef-
fective means of elamping the diaphragm in
place. The diaphragmis clamped orsecured
in the head in the usual manner by the
outer portion 0, asby a clamping-ring I be-
tween washers d. Theshank Cof thestylus,
needle, or point is connected with the cen-
tral portion a in the usual manner. The ad-
vantages of this construction are that the at-
tenuated connecting portion ¢ by reason of
its relatively-greater thinness permits a much
greater resilience in the central or operative
portion of the diaphragm, so that that por-
tion i3 mueh more sensitive to the sound-
waves and more accurately transmits the vi-

. brations; alsc, that the vibrations of the cen-
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tral portion of the diaphragm are not trans-
mitted laterally to so great an extent through
theattenuated portion cto the outerportiond,
and arc consequently not dissipated or lost,
and also that as the diaphragm.is closed
throughout and not provided with any opeun-

ings or perforations thereis consequently no

pagsage of air currents or waves directly
through it which would result in a loss of part
of the effeetive vibrations and also objection-

ably affect lhose transmitted through the
plate.

What I claim as new, and desire to secure
by Letters Patent, is as follows:

1. A diaphragm for sound recording, re-
producingand transmittinginstraments, con-
sisting of a thin plate or disk having its cen-
tral portion connected with the outer portion
or edge by a relatively thin or attenuated
connecting part, said central portion and
outer portion being of greater thickness than
said connecting portion.

2. A diaphragm for sound recording, re-
producingand transmitting instruments, con-
sisting of a thin plate or disk having its cen-
tral portion connected with the outer portion
or edge by a relatively thin or attenuated
connecting  part said diaphragm being com-
posed of a single integral piece.

3. A diaphragm for sound recording, re-
producing and transmitting instruments con-
sisting of a thin plate or disk having a con-
tinuousgroove adjacent toits outer cdge form-
ing a relatively thin or attenuated portion ¢
between the relatively-thick central portion
and outer edge.

4. A diaphragm for sound recording, re-
producing or transmitting instruments con-
sisting of a thin plate or disk having its con-
tral portion provided with a convex front face
and counected with the outer portion or edgo
by a relatively thin orattenuated connecting
part. .

5. A diaphragm for sound recording, re-

proditeing or transmitting instruments, con-

sisting of a thin plate or disk, having a con-
cavo-convex central portion connected with
the outer portion or edge by a relatively thin
or attenuated connecting part.

In testimony of which invention I have
hereunto set my hand.

EDWIN II. MOLLEY.

Witnesses:
Erxusr Howanro HUNTER,
J. W. KENWORTHY.
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