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To all whom it may concern:

Be 1t known that I, Jorn C. EncrisH, a
citizen of the United States, and a resident of
the city of Camden, State of New Jersey,
have invented certain new and. useful Im-
Erovements in Sound-Boxes for Machines for

ecording and Reproducing Sound, of which
the following is a full, clear, and complete
disclosure. ' o '

My 1nvention relates to the sound box for
use In machines for recording and reproduc-
ing sound and particularly to the diaphragm
of such sound boxes and to the means for po-

same within the sound box. -
The object of my invention is to provide a
diaphragm for a sound box in which no spe-
cial care or skill is required to accurately po-
sition or adjust the f{lia,phragm in 1its proper
position within the sound box and to secure
the diaphragm in such adjusted position
without the use of gaskets or elastic rings or
similar means. ' - |
A further object of my invention is to con-

struct a diaphragm of such a shape that the
same 1S not -liab%e to become distorted and
subjected to unevenly distributed strains
when: placed within' the spund box, but to
stiffen the same both at the edges or periph-
ery and also at the center thereof in order to
more accurately and faithfully transmit the
vibrations of sound or speech, and to improve
the quality and quantity of the sound or
speeeh reproduced from a recording surface.
Further obiects of my imvention will ap- |
pear in the following specification and claims. |
~ In the drawings accompanying this speci-

is an end view of a sound box provided with
my 1mproved diaphragm; Fig. 2 is a trans-
verse longitudmal section thereof on the line

2—2 of Fig. 1; Fig. 3 is a similar sectional |

view of a modified form of diaphragm and
Fig. 4 1s also a longitudinal sectional view of

a modified form of the diaphragm and of the |

manner of securing the same within the

4

Similar numerals in the different figures

1 indicates a sound box of any suitable
type provided on its back side with a short
sound conveying tube 2 by which it may be
secured 1n a suitable manner to the swinging

| sound conveying tube of a sound recording
or reproducing machine.

3 represents the upper end of. a stylus bar

of any suitable description and 4 the connec-.

tion between the stylus bar and the dia-
phragm. - |
_The diaphragm 5 consists of a disk 6 pro-

| vided with an integral cylindrical flange 7 ex-

tending from the periphery of said disk nor-
mal to the plane OF the diaphragm. The dia-
Fhragm may be described as being in the
orm of a shallow cup shaped body having
cylindrical sides. I may make this dia-

phragm of any suitable metal, such as steel,

| phosphor bronze or German silver and I may
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orm the same either by the use of dies, or by -

spinning the edges of a planchet or disk to

form the cyhndrical flanges. The dia-

phragm so formed is mnserted within the in-
ner bore of the sound box so that the edge of
the flange or side of" the cup shaped body
rests against the back 1’ of said sound box,
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the outer diameter of the said cylindrical -

flange fitting snugly within said sound box

| and holding the diaphragm securely in posi-

tion. In order, however, to make sure that
there will be no space between the outer sur-

face of the flange 7 and the inner surface of

the sound box which might result in the pro-
duction of undesirable sounds due to the vi-

80

brations of the flange and its consequent in-

| termittent contact with the walls of the

sound box, I may place a small quantity of
sultable cement within the sound box and ad-
jacent the back wall 1’ thereof before the dia-

89

phragm 1s pressed down int® position within

the sound box.

A diaphragm made, in the manner de-
scribed, 1s not hable to become distorted or
lose 1ts shape either before or after it is placed
within the sound box, the cylindrical flange
operating to stiffen the edge of the same 1
addition to forming a sufhicient surface by
which the diaphragm may be retained within
the sound box. '

By accurately determining the depth of
flange 7, the proper distance between the
disk like portion 6 of the diaphragin and the
back 1’ of the sound box may be made uni-
form and of a distance found by actual ex-
periment to be suited for the production of
the best results. No special care need be
taken in assembling the sound box to adjust
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the plane of surface of the diﬁphragm at the

proper distance from the back of the sound
gox since the flange 7 of itself by its contact
‘with the back of the sound box determines the

- sa1d distance.

. The di_a,phra,gm.may' be provided with a

stiffened center by pressing or spinning the

depressed portion 8 at the center thereof.
Sald depressed portion preferably extends in
a direction away from the end of the stylus
bar in order that the connection 4 may be
made as long as possible to secure elasticity
in the same. Such a diaphragm is shown in
Figs. 2 and 3. I may, moreover, stiffen the
center of the diaphragm by pressing or spin-
ning concentric rings 9 in the body of the dia-
phragm, thus rendering the diaphragm in-
sensible to those vibrations which are not
true harmonic curves and are caused by the
maccurate gction of the stylus bar and to the
frictional contact between the bottom or
sides of the sound groove and the stylus.

In order to obtain a firmer and more rigid
connection between the flange of the dia-
phragm and the sound box, I may provide
the back of the sound box with a circular

channel 10 and within which the flange 7 ac- |

curately fits, as plainly shown in Fig. 4, and
a sultable cement may be placed in. said

groove or on the adjacent surface of the

sound box before the diaphragm is inserted.

I am aware that attempts have been made |
to use diaphragms with concentric rings ad-

jacent to the outer periphery for stiffening

the outer edge and also that metallic dia-

phragms have been made having concentric

rings above and below the central line or axis |

thereof for the purpose of giving amplitude
to the center of the diaphragm and that later
in order to produce the best results, it has
been found necessary to stiffen the center of
the diaphragm instead of nraking the center
highly elastic. I have found, however, that
by providing the diaphragm with a stiffening
flange at the periphery thereof and by mak-
ing such flange of a sufficient depth to accu-
rately position the disk like portion of the
diaphragm 1n the back of the sound box and
for securing and retaining contact between
the outer cylindrical surface of the said flange
and the inside of said sound box, that a dia-
phragm so produced, transmits vibrations

more accurately and faithfully than any of-

the forms above referred to and moveover,
enables. me to dispense entirely with the
usual gaskets or retaining rings formed of
rubber or other changeable or perishable ma-
terial. In this way sound boxes may be pro-
duced with substantially uniform recording

and reproducing qualities and without parts

which are liable to deteriorate. |
While I have described one way in which
my invention may be put into effect, I do not
wish to be confined to the exact form or ar-
rangement of parts, since my invention con-

- between said flance and said.soun

‘bore and -concentric therewit
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sigts broadly of providing any disphragm
with an integral peripheral stiffening flange.

Having thus described my invention, what
I claim as new and desire to protect by Let-

| ters Patent of the United States, is:—
1. In a sound recording and reproducing
machine, the combination with a sound box,

of a diaphragm provided with an integral cy-
hndrical flange the said diaphragm being re-
tained In said sound box by the engagement
box and
having the end of said flange engaging the
rear wall of said sound box. |
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2. In 8 sound box having a cylindrical

bore, and a circular channel opening into said

bore, a diaphragm provided with a cylin-
drical flange at t%e
fitting within said bore and extending into
sald channel. - - | '
3. In a sound box having a cylindrical
bore, and a circular channel opening into said
ﬁ;'ﬁ; laphragm
provided with a cylindrical flange at the pe-
riphery thereof tightly .fitting within said
bore and filling said channel. -

4. In a sound box the combination with

that part of sound box provided with & sound.
conveying opening and having a circular

30

eriphery thereof tightly |
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channel concentric therewith, of a dia-

Ehragm provided with a cylindrical flange
f tightly within said channel. |

95

ttin% o
5. In a sound box having a groove with

side walls extending longitudinally of the
bozx, a diaphragm having a flange at its pe-

riphexl'y fitting tightly within said groove.

6. In a sound box provided with a bore, &
groove in said bore, a diaphragm having a
flange inclited to the plane of the diaphragm
and fittimg tightly Witgajn sald groove. |

7. In'a bored sound box provided with a

bore, & groove in said bore, a diaphragm hav-
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ing a flange inclined to the plane of the dia-

phragm. and fitting tightly within said
groove, the inclined side of said flange fitting
tightly within the bore of said bex.

8. In a sound box, the combination with a

110

casing having cylindrical bore therein, said -

‘bore opening in: the face of said casing, of a

dia,%hmgm rovided with a cylindrical flange
at the periphery thereof snugly fitting within
sald bore. o

9. In a sound box; the combination with a

casing having a ‘cylindrical bore opening in

the face thereof, of a diaphragm provided

with an inwardly extending cylindrical flange
at the periphery thereof snugly fittihg within
sald bore, the inner edge of said flange being

| In contact with the back of said casing.

10. In a sound box, the combination with
a casing having a cylindrical bore, of a dia-
phragm provided with an inwardly extendin
cyhndrical flange at the periphery thereo%
snugly fitting within said bore, the inner edge

of sald flange being in contact with a portion
| of said casing. |
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11. In a sound box, the combination with
a casing having a bore opening in the face
thereof, of a diaphragm having a flanged
edge fitting snugly within said bore.

12. In a sound box, the combination with
a casing having a bore opening in the face

thereof, of a diaphragm having an inwardly

tlanged edge snugly Etting within said bore,
the inner edge of said flanged edge being in
contact with a portion of said casing.

13. In a sound box, the combination with
a hollow casing, of a diaphragm having a
flanged edge fitting snugly within said cas-

- ing, and a stylus bar phonetically connected
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to said diaphragm, said diaphragm being un-
restrained between said flanged edge and the
point of connection with said stylus bar.

14. In a sound box, the combination with
a casing having a cylindrical bore, of a dia-
phragm having a cylindrical flange integral
therewith at the edge thereof fitting snugly
within said bore and a stylus bar phonetic-
ally connected to said diaphragm, said dia-

phragm being unrestrained between said |

flanged edge and the point of connection with 25

sald stylus bar. |

15. In a sound box, the combination with
a casing having a eylindrical bore, of a dia-
phragm having a cylindrical flange at the pe-
riphery thereof fitting snugly in said bore,
sald diaphragm being in contact with & por-
tion of said casing extending inwardly from
the cylindrical surface of said bore to posi-
tion said diaphragm. |

16. In a sound box, the combination with
a casing having a bore opening in the face
thereof, of means carried by said diaphragm
and extending laterally therefrom for hold-
ing sald diaphragm snugly in position in said
bore.

In witness whereof, I have hereunto set’

my hand this twenty-sixth day of March,
A. D. 1906. '

JOHN C. ENGLISH.

Witnesses:
- ALEXANDER PARK,
AvrstoN B. MouLtoN.
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