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To all whom it may concern: 
Be it known that I, WILLIAM W. YoUNG, 

a citizen of the Jnited States of America, residing at Springfield, in the county of 
Hampden and State of Massachusetts, have 
invented a new and useful Method of Mak 
ing Acoustic Diaphragms, of which the fol 
lowing is a specification. 
My invention relates to improvements in 

methods of manufacturing acoustic dia phragms for talking-machines, telephones, 
and the like, and consists in the several steps 
hereinafter set forth. 
The object of my invention is to produce 

an acoustic diaphragm, of the class indi 
:ated above, which possesses in a marked de 
gree not only the essential but the desirable 
characteristics and qualities of a device of 
this kind, such as durability and stability, 
resiliency and resonance, capability f giv 
ing out clear, loud and distinct tones of great 
volume and depth, and of evenly distribut 
ing the sound waves and quickly, completely 
and perfectly recovering its stable equilib 
rium, and immunity from blasts and scratch 
ing sounds and other alien and discordant 
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noises. 
In the accompanying drawings, which 

form part of this application, and in which 
like characters of reference indicate like 
parts throughout the several views, Figures 
1 and 2 are side views of two diaphragms 
made in accordance with the new method, 
showing different formations and arrange 
ments of the lesser or minor diaphragms, and 
Figs. 3, 4, 5, 6 and 7 are sectional views of 
five diaphragms, on an enlarged or exag 
gerated scale, illustrating different combina 
tions or arrangements of the diaphragm 
forming elements, incident to the putting 
into effect of said method. 

Before explaining how the new diaphragm 
is produced, I wish to state that said dia 
phragm may be made individually, that is, 
by itself, or a sheet or strip may be pre 
pared and the diaphragm cut from this, 
whichever way is most practical with any 
given material or materials. For the sake 
of brevity I will apply the following de 
scription to a single diaphragm, but as just 
stated this diaphragm might be a part of a 
strip or sheet from which it is to be cut at 
some particular stage or at the end of the 
manufacturing process. 

First I take a disk of some suitable ma 
terial and which has been perforated in some 

neaterial having perforations 2 therein, 3 

suitable manner and apply with a brush or 
otherwise a compound, solution, mixture or 
emulsion which possesses the necessary 
qualifications; next I cover one or both sides 
of said disk with a thin diaphragmal integu 
nient or integuments and apply more of the 
compound, Solution, mixture or emulsion as 
before; then I partially dry the disk thus 
prepared, by exposing it to air or subjecting 
it to heat; then I subject said disk to pres 
sure between steel plates or the like, and 
finally I bake the disk. The only important 
changes in this method, that is to say, im 
portant as affecting the structure of the re 
Sulting product which is the finished dia 
phragm, consist-first, in using two disks, 
of what may be termed the base material of 
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the diaphragm, instead of one, by placing 
the second disk over an integument on the 
first disk, the perforations in both disks be 

75 

ing in correspondence and separated by said 
integument; and second, in employing two 
different kinds of integuments for the lesser 
diaphragms, the two integuments generally 
comprising different materials and being ar 
ranged either both on One side of a disk of 
base material, or one on each side of such 
disk. In the first of these exceptions there 
is, as a rule, no outside integument or integu 
nents on the campleted diaphragm. 
A diaphragm proper such as is shown in 

Fig. 3, wherein 1 represents a disk of base 
3 

represent integuments on both sides of said 
disk, and 4 represents a lesser diaphragm 
across each of such perforations, is the re 
sulting product of the method as first out 
lined. Slightly modified resulting products 
of the method as explained appear in the 
next three views, in which Fig. 4 shows a 
diaphragm proper which comprises two per 
forated disks 1 with-a single integument 3 
between to form the lesser diaphragm 4; 
Fig. 5 shows a diaphragm proper which 
comprises a perforated disk 1 and two integ 
uments 3 and 5 of different materials on 
one side of said disk to form the lesser dia 
phragms 4; and Fig. 6 shows a diaphragm 
proper which comprises a perforated disk 1 
and two integuments 3 and 5 of different 
materials on oppositesides of said disk. That 
in so far as R merits of my invention are 
concerned one diaphragm is as good as an 
other and that all are, to all intents and purposes and from a patentable standpoint, 
substantially alike and produced in substan 
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tially the same way are self-evident facts. hereinbefore enumerated. I do not, how 
In the Fig. 3 diaphragm the integuments 3 ever, intend to confine myself to any particu 
at the time they are applied to the disk 1 lar coating material or materials since the 
should be pressed into the perforations 2 and range of materials useful for this purpose 
into contact with each other, so that in the is large. In this connection baking japans finished diaphragm the portions of said in and varnishes may be mentioned as suitable 
teguments that are in said perforations and materials for the sing 
which form the lesser diaphragms 4 will be Tissue paper, silk, linen, and various 
firmly stuck or cemented together and will other thin fabrics are exceedingly well fitted 
therefore be strong and durable. And in the for the integument or integuments 3 out of Fig. 6 diaphragm the integument 3 is which may be formed or by means of which 
pressed into the perforations 2, at the time may be produced the lesser disaphragms 4. 
of manufacture, and caused to adhere to These fabrics take the coating nicely, ad 
those portions of the integument 5 which here firmly to the base material, and fur 
cover said perforations, as shown. nish lesser diaphragms of the right char 
Various materials for the disk 1 may be acter. For the integument 5, which also 

employed, among which mention is made of may enter into the formation of the lesser 
mica, wire-gauze, sheet-metals such as alu- diaphragms 4, as stated, I prefer to employ 
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minum, steel, etc., and fibrous materials such very thin metal such as metal foil, because 
as more or less heavy paper and cardboard this takes the coating well, and the results 
or bristol-board, blotting paper, and the obtained therefrom acoustically are of the 
like. The employment of sheet-iron and best, even when the foil is used alone with 
some other metals renders the diaphragm fit out the fabric, as it may be. 

The partial drying by either exposure to 
air which is substantially free from mois 
ture or subjecting to direct heat is a step in 
the method which will be readily under 
stood and needs no further explanation, and 
the same is true of the pressing or compres 
Sing. 
The last step, that of baking, appears to 

be necessary in order to fix the emulsion or 
its equivalent, after the latter has been ap 
plied to the diaphragmal members and 
pressed into or against them as the case may 
be, and thus firmly, completely and perma 
nently to unite the several materials into an 
integrate structure. With some metal disks 
and integuments and the aforesaid emulsion, 
while the latter does not, of course, enter of 
the metal as it does fiber and fabric to a 
greater or less extent, nevertheless said 
emulsion apparently forms a chemical com 
bination with the metal when baked, and 
probably does so. ' 10 
The perforations 2 are made in the disk 

1 when said disk consists of wire-gauze just 
the same as when it consists of material 
which is imperforate originally. 

It is not imperative that two integuments, 115 
when that number is used, shall meet to be 
united in or through the perforations 2, 
although the structure is stronger when 
they are so united and it is thought that the 
desirable acoustic properties of the dia- 20 
phragm as a whole are enhanced thereby. 

Each of the diaphragms proper or major 
diaphragms shown in the drawings in 
cludes a plurality of lesser or minor dia 
phragms, 4, but there might be only one 125 
minor diaphragm in each case and that one 
my be of any suitable size and shape. 

in addition to the variations already 
noted herein others may be made in my inven 
tion provided the scope of the claims be not 130 

85 

s for telephone purposes. 
25 The perforations 2 should be clean-cut 

holes in the disk 1, and they may be of vari 
ous shapes and sizes, arranged in any de 
sired form regularly or irregularly, and 
more or less numerous. In the first two 

30 views there are shown lesser diaphragms 4 
which are outlined by perforations that dif 
fer considerably, and from this it is clear 
that there is almost no limit to the different 
designs that may be given such perforations 

35 both as to outline and arrangement. 
The material or combination of materials 

used for coating the disk or disks 1 and the 
integument or integuments 3 or 3 and 5 must 
be of such a nature that the same will ad 

40 here firmly to the base material of the dia 
phragm, that is, the disk or disks, and cause 
the integument or integuments also to ad 
here firmly to said base material or to each 
other, and where integuments are employed 

45 on opposite sides of the disk to cause them 
to stick together in or through the perfora 
tions 2; furthermore, the nature of the coat 
ing must be such that it will so unite with 
the other elements and harden during the 

50 process of manufacturing the diaphragm as 
to produce the stable and otherwise excellent 
device sought for. I have found that a 
coating which consists of silicate of soda, 
oxid of zinc, plaster of paris and barytes, 

55 gives most excellent results, the silicate of 
soda comprising about 95 per cent. of the 
emulsion thus produced, and the other in 
gredients comprising the other 5 per cent. 
in proportions of about one-third each. This 

60 emulsion when properly Ee to the other 
elements, pressed and baked, cements such 
elements together and unites with them, 
even when the base material or one of the 
integuments or both is or are metal, to form 

65 a diaphragm which possesses the qualities 
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exceeded. As examples of such additional 
variations, I desire to call attention to the 
following, from which it is obvious that 
the different combinations or arrangements 
of disks and integuments that may be re 
sorted to are quite numerous. The metal 
foil integument 5 may be substituted for 
the fabric integuments 3 in the Fig. 4 ar 
rangement, or said integument may be in 
troduced into the Fig. 4 arrangement while 
still retaining said integument 3. In this 
last example, however, instead of combin 
ing only the two. integuments 3 and 5, as in 
Fig. 5, with the second disk 1 added, I may 
introduce a second integument 3 so that the 
integument 5 shall be between the two in 
teguments 3 and these three between the two 
perforated disks. Fig. 7 illustrates the last 
mentioned arrangement or combination, 
Foil integuments 5 may be used in the Fig. 

B 

3 arrangement, but they need not necessarily 
meet in or through the disk perforations. 
What I claim as my invention, and de 

sire to secure by Letters Patent, is 
The method of making acoustic dia 

phragms, of the class described, consisting 
in applying a suitable moist coating to a 
perforated base material member and unit 
ing a diaphragmal integument with such 
base material member, such integument be 
ing thinner than the base material member 
and extending across the perforation there 
in to form a lesser diaphragm, in applying 
such moist coating to the united parts ex 
ternally, in partially drying, in pressing, and 
in baking. 

WILLIAM W. YOUNG. 
Witnesses: . 

F. A. CUTTER, 
A. C. FAIRBANKs. 
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