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My invention relates to devices for trans 
mitting or reproducing sound and it has a 
special relation to sound-boxes for pho nographs. 
One object of my invention is to produce 

a diaphragm for reproducing sound which 

' construction that it will endure constant and 
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will be extremely sensitive so as to faithfully 
reproduce sounds over a wide range of fre 
quencies and at the same time will be of such 
prolonged usage without in any manner get 
ting out of order or impairing the excellence 
of the reproduction. o 
Another object of the invention is to pro 

vide a low mass one-piece diaphragm hav 
ing a portion of extreme thinness to reduce 
the weight and facilitate flexure thereof. 
A further object of the invention is to pro 

vide a method of making diaphragms of the 
type described. 
Other objects and advantages will appear 

as the description proceeds. 
Referring to the accompanying drawing, 

Figure 1 is a central sectional view of a 
sound-box embodying the invention: Figures 
2 and 3 are central sectional views illustrat 
ing a diaphragm embodied in the sound-box 
illustrated in Figure 1, the views being taken 
at different steps in the formation of the dia phragm; Figure 4 is a central sectional view of a completed diaphragm; Figure 5 is an 
elevational view of the outer side of the com 
pleted diaphragm and Figure 6 is a central 
sectional view illustrating a modified form of 
diaphragm. s 

The diaphragm is extremely thin and com 
prises a central rigid portion or piston and an 
outer flexible portion or hinge 1 of reduced 
thickness. The hinge may be secured in a 
sound box 2 by means of washers 3. . 
In order that the piston may exercise a 

true piston action and not be flexed in opera 
tion, it may be deformed. The deformation 
may be in the shape of a cone 4, which may 
be slightly flattened at the apex for Secure 
ment to a stylus bar 5. 

Radial deformations 6 may also be pro 
vided in the cone 4 to further insure rigidity. 
An annular deformation 7 having meeting 

1926. Serial No. 117,723, 
truncoconical faces and surrounding the cone 
4 may also be provided for increasing the 
rigid area of the central portion or piston. 
To facilitate flexure of the hinge 1 it may 

have deformations therein. These may be in the shape of annular corrugations 8. 
The diaphragm may be made of a desired 

material, a light metal such as aluminum or 
aluminum alloy being especially advanta 
geous, and latitude in the thickness and di 
mensions of the diaphragm is contemplated. 
An embodiment of the invention in which the 
diaphragm was made of aluminum and was 
approximately .004 in thickness throughout 
the piston area and approximately .002' in 
the hinge was found to be very satisfactory. 

in the embodiment of the invention illus 
trated in Figures 1 to 5 inclusive, the reduc 
tion in thickness of the diaphragm occurs 
along a line 10 at the outer border of deforma 

, tion . 
In the modified embodiment of the inven 

tion illustrated in Figure 6, the reduction in 
thickness of the diaphragm occurs at the 
base of the cone 4. This increases the flexible 
2.83. 

The low mass of diaphragms embodying 
the invention and the readily flexible char. 
acter. of the exterior portion or hinge makes 
possible a faithful reproduction of sound 
over a wide range of frequencies. The char 
acter of the diaphragm as being in one piece 
and lacking in joints, renders it very durable. 
Diaphragms made in accordance with the 
invention have no tendency to deteriorate 
even after long usage. There is no tendency 
of the piston to tear loose from the hinge or 
of the stylus bar to tear loose from the pis ton. 

in making the diaphragm a central blank 
of a desired material, such, for instance, as 
aluminum or an aluminum alloy may be used, 
the blank being of a desired thickness as, for 
instance, .004''. An outer marginal portion 
of the blank may be reduced to a desired 
thickness, as for instance, .002'. 
The reduction in thickness may be pro 

duced by grinding either or both faces of 
the outer portion of the blank or by subject 
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ing the outer portion of the blank to compres 
sion between dies in such a manner as de 
scribed in my copending application Serial 
No. 120,161 filed July 2, 1926, now Patent 
No. 1783,386, Dec. 2, 1930. Figure 2, illus 
trates the condition of the blank at this stage 
of its manufacture. 
The central portion may then be shaped 

into a cone 4, and a deformation 7 by the 
i of suitable dies as illustrated in Fig 
e . 
The radial deformations 6 and the corru 

gations 8 may then be impressed by suitable 
dies, the diaphragm taking the shape illus 
trated in Figure 4, but the invention is not 
limited to a precise sequence of steps in the 
formation of deformations and corrugations, 
as these may be formed simultaneously or in 
any desired order. 
The invention is not limited to the specific 

details of construction of the embodiments 
illustrated and described, but is capable of 
diversified embodiment and the diaphragm 
may be used not only in sound-boxes, but in 
loud-speakers, telephones and other devices 
in which it is desired to transmit or repro 
duce sound. A substantial range of equiva 
lents is contemplated within scope of the 
appended claims. 
I claim: 
1. A diaphragm composed of aluminum 

and having a central portion, deformed to 
prevent flexure thereof, in one piece with a 
relatively thin outer portion, deformed to 
facilitate flexure thereof. 
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2. A metal diaphragm having a central 
portion, deformed into the shape of a cone 
to prevent flexure thereof, and a relatively 
thinner outer portion formed in one piece 
with the central portion and having therein 
annular corrugations to facilitate flexure 
thereof. 

3. A diaphragm composed of a light metal 
and having an outer portion relatively thin 
ner than and in one piece with a central por 
tion, said central portion being deformed into 
the shape of a cone, and said cone being Sur 
rounded by an annular deformation having 
meeting truncoconical faces. 4. A diaphragm composed of an extremely 
light metal having a central portion rein 
forced by radial deformations and in one 
piece with an outer relatively thinner flexible 
portion. 

5. A diaphragm comprising a thin central 
portion, deformed substantially into the 
shape of a cone, in one piece with a thinner 
outer portion, the reduction in thickness oc 
curring substantially at the base of said cone. 

6. A diaphragm composed of an extremely 
light metal and comprising a rigid central 
portion having the shape of a cone, and 
being approximately .004' in thickness uni 
formly throughout, and a flexible outer por 
tion in one piece with said central portion 
and having deformations therein to facilitate 
flexure thereof, said flexible outer portion 
being approximately .002' in thickness 
throughout. 
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