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The invention deseribed herein may be

- manufactured and used by or for the Gov-

ernment- for governmental purposes, with-

out the payment to me of any royalty there-
) FORNEO L : : .

" This invertion relates te devices for repro-
ducing sound, but more particularly to radio
speakers and the like. : T

“The invention consists-in the construction
10 of the diaphragm, and in' the arrangement
of the component parts, whereby the same is
capable of produecing the full range of audi-
ble sounds from the highest to the lowest
without rattling, rippling or creating the dis-
15 turbing parasitic vibrations which™ destroy
the purity of the reproduction and produce
distortion. " oo RS
- Referring to the accompanying drawings:
Figure 1 is a diagrammatie view ‘of the
20 modified cylindrical diaphragm and its actu-
ating motor in top plan; -~ :
Figure 2 is a diagrammatic front elevation
of the same;” =~ e L i
. Figure 3is' a
o5 through the diaphragm taken on lines 83—38 of
- Figtire‘"li is" a horizental sectional view
through the diaphragm taken on lines 4—4 of
Figme2s - | oo i ,
29 . Figure 5 is d top plan view of
embodiment of ‘the invention; o
~Figure 6.is a vertical longitudinal sectional
view through the speaker taken on line 6—6
of Figure b; : S o
Figure 7 is an enlarged fragmentary hori:
zontal sectional view through a portion of
the diaphragm, and LA
~ Figure 8 is-an-enlarged, fragmentary, ver-
4 tical sectional view through the top and bot-
tom edge portions of the diaphragm; and . .
~ Figure 9 is a top plan view illustrating the
rear of the modified cylindrical diaphragm
open: R o
Like numerals of reference indicate the
same parts throughout the several figures.
' It appears that -the ideal diaphragm -of
this modified cylindrical formation would be
one in which the diaphragm has no support
60 mor connection with any extraneous member

a practical
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‘are‘suitably secured

horizontal sectional view.

or element other than its'connection with the
driving pin of the actuating motor. =~ ~
- A practical application of this - theory
whereby the acoustical results obtained very
closely approach the .ideal, comprises the
modified cylindrical diaphragm 1 formed of
two sheets of suitable material which are
flexed into the shape shown in Figure 5. The

85

front vertical lateral edges 2 of these sheets -

are directed inwardly of the structure and
| together as will be here-

inafter described. - S RRENEEE
These vertical lateral edges 2 are first
shaped preferably but not mnecessarily as

shown in Figure 6, so that when théy are se- &
cured together, as in Figure 5, and Figure -

7, modified cylinder so formed 1is of two dis-
tinet shapes in cross section.  Two of these
cross -seetions which are taken on lines 3—8
of Figures 2 and 6, pass through the two ex-
terior angles A of tlie meeting edges 2 of the
two sheets forming the diaphragm, and the
shape of the modified cylinder at these points

is-illustrated in Figure 3. ;

- The other eross section which is taken on T

line 4—4 of Figures 2 and 6, passes through
the interior angle B of the meeting edges 2 of
the two sheets of the diaphragm, and the
shape of the diaphragm at this central point

is illustrated in Figure 4. -This'shape at this 8¢

central poeint is preferably the same as the

shape of the diaphragm at the top-and bot-

tom edges of the diaphragm at the lines 4—4
in Figures 2-and 6. The purpose and func-
tion of this construction ‘will presently ap-
pear: . : SR .

Referring fo the drawings by reference
numeral, the actuating motor. b is suitably
mounted on a vertical support 6 which passes
through the modified cylinder, and which is
suitably mounted on a supporting base 7.
The diaphragm 1 has its rear meeting edges
clamped between the vertical support 6 and
a suitable vertical clamiping strip 10, between
which clamping surfaces I pre:
strip of suitable soft sound damping material

10" ‘such ‘as felt, rubber or the like. While

the rear edges of the diaphragm may meet as
shown in the drawing and thus form a closed
modified cylinder, I may where' conditions

refer to apply a ?
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warrant, leave a considerable open space 1
between the rear edges-of the diaphragm, so
that the modified cylinder will not be entire-
ly closed, as shown in Fig. 9. Where this
form of diaphragm is employed, the single
vertical support 6 is displaced by two ver-
tical supports 6, each of which has one rear
edge of the diaphragm 1 clamped thereto. A

horizontal cross member 67 which connects -

the two vertical supports 6 provides the
mounting for the actuating motor 5, and stif-
fens the structure.

A suitable connecting clip 11 is employed
to connect the diaphragm with the driving
pin 12 of the actuating motor 5.

While the driving pin 12 of the actuating
unit 5 lies tangential to the meeting edges 2 of
the diaphragm 1 at the exterior angles A
thereof, as will appear from the cross section
illustrated in Figure 3, I prefer to connect the
said driving pin 12 to the diaphragm 1 at the
pointorapexof the interior angle B, at which
point the driving pin 12 does not lie tangen-
tially to the meeting edges 2 of the diaphragm,
as will appear {from Figure 4, which shows a
cross section through the diaphragm on a line
with said interior angle B. By this construc-
tion, when the diaphragm is flexed into its
modified cylindrical formation, it is retained
in such formation at three points along the
meeting edges 2 of the diaphragm. These
three points are located at the interior angle
B and at the juncture of the sheets of the dia-
phragmattheirupperandloweredges. These
three points resist the natural tendency of the
flexed diaphragm to assume a simple cylin-
drical formation. Therefore, the greatest
tension on the diaphragm is on the line of the
interior angle B and on the lines of the up-
per and lower edges of the diaphragm, while
areas of less tension exist on the lines of the
exterior angles A. T therefore prefer to con-
nect the driving pin at the interior angle B
which is at the central area of the greatest
tension on the diaphragm so that the im-
pulses from the actuating motor are impart-
ed to the diaphragm at this central area of
greatest tension to cause the diaphragm to re-
spond more perfectly to the impulses impart-
od to it through the driving pin. While this
shaping of the meeting edges 2 as shown in
Fig. 6, produces a very satisfactory dia-
phragm, the same may be otherwise shaped so
that the point of connection with the driving
pin may be tangential to the two curves
formed by the diaphragm.

With particular reference now to Ifigures
7 and 8, it will be seen that between the for-
ward meeting edges 2 of the diaphragm, 1
interpose a layer 20 of sound damping ma-
terial such as felt or the like, and prefer to
stitch or otherwise secure, the said edges and
felt together so that the two seetions forming
the diaphragm are incapable of touching
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each other and thus create a rattle when the
diaphragm is in a state of vibration.

When a diaphragm is made of two pieces
of material which are connected together at
their mesting. edges, there is a tendency for
the portions of the diaphragm at the meeting
edges to strike against each other and pro-
duce a rattle which ruins the reproduction.
This is because when in operation both sec-
tions of the diaphragm are vibrating, and
when the amplitude of the vibrations are suf-
ficient to cause the meeting edge portions to
strike each other; a rattling results.

In order to overcome this disadvantage the
meeting edges of the diaphragm sections are
spaced apart and preferably a soft material
such as a layer of felt or the like is interposed
as shown in Fig. 7. This insures that the two
sections of the diaphragm vibrate independ-
ently in the sense that the vibrations of one
sectlon are not imparted to the other section
and no rattling results. .

It is likewise to be seen from Figure 8 that
at the top and bottom edges of the dia-
phragm, T prefer to encase a strip 30 of sound
damping material such as-elastic webbing,
felt or the like and to stitch, or otherwise
secure, the same in position as shown. An
additional purpose served by this latter con-
struction is to stiffen the edges of the dia-
phragm. The result is a complete damping
out of any rattling at the edges of the dia-
phragm and a more perfect reproduction of
low frequencies which usually create the
harsh and unpleasing rattling in speakers of
usual design and construction. -

I claim: :

1. A device for reproducing sound includ-
ing a modified cylindrical diaphragm having
two front meeting edges, means for support-
ing the diaphragm, means for actuating the
diaphragm, connecting means between the
actuating means and the two front meeting
edges of the diaphragm, and a layer of suit-
able sound damping material disposed be-
tween the two front meeting edges of the dia-
phragm to prevent the meeting edge portions
of the diaphragm from striking each other
zy’hen the diaphragm is in a state of vibra-
ion.

2. A device for reproducing sound includ-
ing a curved diaphragm having two front
meeting edges, means connected to the two
front meeting edges of the diaphragm for
actuating the same, and means for damping
the vibrations at the two front meeting edges
of the diaphragm to prevent the meeting edge
portions of the diaphragm from striking each
other when the diaphragm is in a state of vi-
bration.

3. A device for reproducing sound includ-
ing a curved diaphragm having two front
meeting edges, means connected to the two
front meeting edges of the diaphragm for
actuating the same, and means between the

70

0

100

116

130



1,788,385

two front meeting edges of the diaphragm
for damping the vibrations at the said meet-
ing edges to prevent the meeting edge por-
tions of the diaphragm from striking each
other when the diaphragm is in a state of
vibration, S

4. A device for reproducing sound includ-
ing a flexed diaphragm having two front

- meeting edges, means connected to the two
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front meeting edges for actuating the dia-
phragm and means interposed between the
two front meeting edges of the diaphragm
to space the same apart to prevent the meet-
ing edge portions of the diaphragm from

; striking each other when the diaphragm is

in a state of vibration. i
In testimony whereof I affix my signature.
CHARLES HUGH DUFFY.



