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To all whom it may concern: -
- DBe it known that I, Winriam W. Yowe,

“a citizen of the United States of America,

residing at Springfield, in the county of
Hampden and State of M&ssachusetts have
mvented a new and useful Method of "Mak-
ing Talking-Machine Diaphragms, of which
the fellowmg 18 a specification.

My invention relates to improvements in
methods of manufacturing reproducing dia-
phragms for talking-machines.

Broadly the new “method consists in per—
forating thin sheet material, and when

deemed necessary 1n preducmﬂ' burs thereon

by punching instead of cutting out the per-
goratmns zmd 1f desu'ed in upsetting such

urs

More specﬁically the new method ma,y con-
sist in  perforating . imporous material, in
filling the perforatmns in the imporous ma-
terial and 1n coating the latter with a ma-
terial or materials, while 1In a liquid state

or plastic cond‘.ttlon which possess the neces-.

sary cheractemstlcs and - qualifications or
qualities, in- partially drying:the imporous

‘material thus treated, and.in.subjecting the

same to pressure. The coating, drying and

pressing opemtlons in the order named are

usually repeated one -or more fimes:-and a
thorough and complete drying by sub] ectlon
to heat 1s given affer pressing.’

It will thus. be seen that my invention
contemplates the progressive method where-
by is produced a perforated diaphragm of
thin material which may or may not have
flattened burs.thereon and which may or
may not have a filling and coating material
or materials in its perforations and on one

or both of its sides. Or, to state 1t differ-

ently, it may be said that initially a dia-

phragm is produced which consists of thin,
perforated material either with or without
burs thereon and if with burs then either
with or without them in a flattened condi-
tion, but by adding the filling and coating

~and taklng the additional steps for that pur-

pose the aforesaid diaphragm consisting of
one material is converted and transformed
into a diaphragm consisting of different ma-

-terials, the structure of the first being homo-

geneous and that of the second hetero-
geneous.

- With the mica end the ordlnary sheet-
~metal, reproducing diaphragms commonly

~used in talking machines, 1t has not. been

possible to obtain the best ‘results from such

machmes because neither ef these dia- '
phragms is capable of preduemg such re-

sults; moreover, the mica diaphragms or-

dlSkS which greatly exceed in number the
or dmary sheet-metal diaphragms or disks,
are very fragile and also expensive since

there is a great waste incident to procuring

| disks of the proper size and character; the

| mica -disks, too, déteriorate with use; the
primary object of my invention, therefore,
| 15 to produce a substitute for mica, ordinary
sheet-metal, and other kinds of dlaphragms
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heretofore employed which substitute is du-

rable and does not determrate 1s resilient and

70

| resonant, is 1mpervious to mmsture and un-

| affected by climatic changes especially when
coated, and is capable of giving out clear,
loud, and distinet tones of ¢ O'reet depth and
.' Volume, of evenly dlstmbutlnfr the sound

waves and making a quick, complete, and

perfect recovery, and of lessening to a great
‘extent all alien and discordant noises such_

as blasts and scratching sounds which are so
prevalent with the ordinary diaphragm.
In the accompanying drawings, which
form a part of this application and in which
like. - characters of reference indicate like
parts through the several views—Figure 1
1s a side view of a sheet metal disk perfo-
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rated and represents the unfilled diaphragm;
Fig. 2, a view of a diaphragm as it appears
when the burs left by the ({)erfmatmﬂ' punch

have been upset or pressed into small bosses

and when seen from the side upon which

such bosses are located, the appearance being
I practically the same whether said dia-

phragm be filled and coated or not provided
that, in the former instance, the coating be
l tra,nsparent Fig. 3, an enlarged fragment
1n section ef the dlsk or diaphragm shown
| in the first view, and, Fig. 4, an enlarged
| fragment in section of a §1
has been filled and coated and pressed.
Although it 1s my practice to make the
diaphragms out of individual disks, the
process might be applied to strips or sheets

disks.

i Various kinds of mefals and their alloys

‘which have been rolled or otherwise made
thin can be utilized in the manufacture of
my improved diaphragms, among which
| mention may be made of aluminum and cop-
per, the former being an exceedingly good
‘metal for the purpose. - In addition to sheet-
‘metals other matemels which are suﬁelently
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-of material which are afterward cut up 1nto - -
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- 2 are more or less numerous,
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- ficial results.
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tact, but usually they will

hﬁrd and dense

sary qualities to a greater or less degree may

~be used, the materials being imporous when

they are to be filled and coated. _ ,

In carrying out my method I take a disk
1, of aluminum for example, and make a
number of small holes 2 therein. The holes
they extend
through the disk 1 from side to side, and
they-are preferably punched rather than cut
S0 as to leave projections or bups on one side
of said disk, as shown at 3, In Kig. 8. The
object of perforating the disk, and more
especially of erforating it in the rmanner
just stated, is for the burpose of breaking up
the structure of the same and of obtaining
the small bosses which are formed by flatten-
ing -the aforesaid burs, as will presently be
made clear, such changes in the character of
the original disk beitig productive of bene-
A further object of the perfo-
rations may be to afford means '

S are
filled.” This Jast Pphase of the
invention will be dealt with at length in
the course, of this description. . |

In some cases the burs 3 may be left in-

be upset to form
small, flat bosses 4, Iigs. 2
of the disk 1 at the corresponding ends of
the holes 2. In reality, the bosses 4 are nec-
essarily somewhat irregular in shape, and
the openings in their centers are often so

~ exceedingly minute ag scarcely to be dis-

cernible, but of course the metal, which has

'-_been perforated by punching, when sub-
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- soda, ete., but T do
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> Plain, and in carrying

jected to pressure in the upsetting process
does not return to its formey place or condi-
tion. In the drawings the holes 2, burs 3,
and bosses 4 are on an exaggerated scale.
The disk 1 is pressed
thelir equivalent to
bosses 4. |

In order to

perhaps in some respects better diaphragm
than that previously described, I have re-
course to the method which I will now ex-

out which T make use
of one or more suitable chemical substances

-

or materials for a filling and coating agent

tor the perforated disk 1. Any material or
materials which will give the desired results
may be employed for the aforesaid filling
and coating, such as sbluble minerals like
plaster-of-paris, oxid of zine, silicate of
not intend to be restricted
in this particular; neither do T 1intend to be
limited to the exact sequence or number of
steps 1n putting said method into practice,
since good results may be obtained even
though some little departure be made in the
order or number, or both, of such steps.

- Assuming now, that the- disk 1

fintten the purs 8 into the

‘has been

between steel plates or

produce a more complex and

and possess the other neces- |

stages during the- process of

and 4, on one side

2 and into the filling

very thorough and com

i
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perforated by punching, and that a filling
and coating compound, solution, mixture,
or emulsion of silicate of soda or silicate of
potash and oxid of zinc, for example, has
been prepared, the next step 1s to introduce
such filling and coating emulsion into the

holes 2 and to spread it on one or both sides

of said disk, generally on both sides. - The
chsk, after being treated as above set forth
is next dried or rather partially dried, then
the filled and coated disk is pressed between
the steel plates or equivalent mediums, of
which mention already has been made, in

order to transform the burs 3 into the bosses

4 and to compress the hlling and coating
material or agent within the holes 2 and on
the outside of the disk. Following the
pressing the disk is dried by being subjected
_ ' or more additional ecoats of
the emulsion are usually given the disk,
after the foregoing steps have been
the application of such coats being followed
preferably by the partial drying, the press-
ing, and the thorough drying by subjection
to heat. By subjecting the illed and coated
diaphragm to heat at a certain stage or

making the
same and especially after the final pressing,
all moisture’is driven out and the compound,
mixture, solution,
tutes the filling and coating material is ren-

dered hard and otherwise fit to serve its
In the end a diaphragm 5, Fig. 4,

purpose.
1s produced which possesses the necessary
and desired qualities. In this view the filler
1s represented at 6 and the two coats at 7.
By following this method any number of

diaphragm¢ may be produced and all will
be of a similar nature.

When the burs 3 are flattened the sub-
stance of the disk 1 is tforced partly into the
adjacent ends of the holes or perforations
when
enoughi remains outside to form the bosses 4.

The several partial and complete dry-
ings before and after pressing are effected

by exposing the treated material to different
degrees of temperature
about the required

such as will bring
result in each case. The
last drying after pressing, whether the lat-

ter operation be repeated or not,

lete in order that
o moisture whatever s

finished diaphragm. It is generally better

to dry after each pressing, provided there
be more than one, but in any event there

should be a final drying, as stated above; it

is well to dry after th
when there is
Ings.
Alr drying at an ordinary temperature
might do for the partial drying, but would
be slow, so I make use either o
closed heater of some kind in connection
with this step of my method, and also for

e first pressing also,
a subsequent pressing or press-

taken,

or emulsion which consti-

present, but
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the complete drymg, the open heater bemg
employed as a general thing for both unless
the drying 1s to amount to an actual baking
which with these diaphragms is not deemed
to be necessary or desirable even.

‘It has been found that diaphragms made
by treating wire-mesh, -cloth, or -gauze

in the manner heveinbefore (,\plamed o1ve

fairly good results. In this case the pel—
forations are in the base medium or disk to

start with, and there are no bosses, but

otherwise the steps and the resulting product
are substantially the same as before.

What 1 claim as my invention, and desu'e'

lo secure by Letters Patent, 1s—

1. The method of 111‘1nufaetu1:'mg dia-

phragms, for talking-machines, consisting

in punclnnfr holes in thin sheet metal and in |

so punching them as to form burs around
stich hioles at one end of each, and in upset-
tlun said burs. |

. The method of manufqetulmg dla-

in punehlnﬂ* holes in thin sheet metal and
In so punching them as to nroduce burs

alound such holes at one end ot each, and in

pressing said burs back into said holes and
at the same time flattening them around the

latter to form bosses on the adjacent surface '

of smd madterial.
. The method of manufacturmg dla—

plu agms, for talkmg—machmes, consmtmg]

| the treated pilece, and 1n pr
to flatten the burs left by the punching op-
eration and to compress the filling matemal'

for talking-machines, consisting

In pel for atmcr a- plece of imporous material,

in intr oducmcr filling ‘material into the per-

forations in said Imporous mateﬂal and,
coating the latter with such )
and 1n drying and pressing the treated plece o

of 111‘11)01 ous material.

. The method of ma,nufactmmg dia -

phl agms, for talkmg—maehjnes, consisting
1n punelmw holes 1n a piece of 1mporous

mate:ﬂal |
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material and in so punching them as fo pro-

terial with such filhng material, in-drying

1n end on sald piece.

- 5. The method of manufactmmg (ha- |
-phra oms, for talkmgumaehmes, consmtmg'

in mtroducmg filling material into 1mporous
perforated material and coating such im-

porous material with such filling material,
in partially drying the treateti IMPOrous
material; in pressing the same, in subjecting
it to heat and 1n again ecoating, partially

drym , pressing, and subjecting to heat.

WM. W. YOUNG.

Wltnesses TN
- F. A CUTTER |
AL C. FAIRBA_NKS.

o the same

duce bule around such holes at one end of
each,-1n introducing filling material into.
said holes and coating such perforated ma-
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