Jan. 21, 1930. N. BALDWIN 1,744,032
DIAPHRAGM
Filed Aug, 8, 1924

B _ A
Hg. 5
Nathanicl Butdurmmvenor




Patented Jan. 21, 1930

UNITED STATES

1,744,032

PATENT OFFICE

NATHANIEL BALDWIN, OF EAST MILL CREEEK, UTAR

DIAPHRAGM

Application filed August 8, 1924, Serial No. 730,914, )

The present invention appertains to dia-
phragms for acoustic purposes, such as for

phonograph recorders, phonograph repro-_

ducers, telephone transmitters, telephone re-
& ceivers, loud speakers, etc. The object is to
provide a diaphragm which in operation will
vibrate partly or mainly as a solid body in~
stead of a flexible body, as is usually the case

with diaphragms, thus producing increased -

10 eficiency as a sound producer or as a converter
of sound waves into mechanical energy.

In this invention the cbject is attained by
making the central or main part of the dia-
phragm cone-shaped, dished. or otherwise

1. curved to stiffen it and to provide for the nec-
essary flexibility at or near the edge of the
diaphragm by means of a zone which is plane,
corrugated, or formed with over-lapping
folds. ' .
The invention is illustrated in the accom-
panying drawing in which— '
Fig. 11isa vertical cross section of the dia-
phragm in its simplest form. Fig. 2 is a ver-
tical cross-section of a modification of the dia-
26 phragm shown in Fig. 1. Fig. 8 is a vertical
cross-section of a modification of the dia-
phragm shown in Fig. 2. Figs. 4 and 5 are
vertizal cross-sections of modifications of the
diaphragm shown in Fig. 8. :
30 In the several figures the central annular
. portion AB is cone-shaped, dished, or other-
wise curved which renders it rigid, while the
cor.centric annular portion BC is flat, or cor-
rugated in such way as to render it more flex-
ible. ‘The concentric annular portion or edge
CD is adapted to be clamped upon the dia-
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phragm seat in whatever instrument the de-

vice is used. '

The flexible portion BC of the diaphragm
shown in Fig. 1 is flat; in Fig. 2 it is corru-
gated; in Fig. 3 it is formed into an over-
lapping fold; in Figs. 4 it is formed into an
overlapping fold on -one side of the dia-
phragm; and in Fig. 5 it is formed into sev-
eral over-lapping folds presenting the form
of a bellows,

In cither of the forms illustrated a vibra-
tory force applied at the center will cause the
portion AB to vibrate as a whole, while the
" portion BC yields to the movement, The re-
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sult is increased efficiency as a sound pro-
ducer over the ordinary flat or corrugated
diaphragm which is flexible throughout ‘and
responds to the full movement only at the
center. Therefore, either of the forms of dia-
phragms here illustrated will have increased
efficiency when used in a phonograph repro-
ducer, in a telephone receiver, in a loud
speaker, etc.

If the central portion of either of the dia-
phragms here illustrated is operatively con-
nected to any other mechanism; and sound
waves beat upon the diaphragm, the effect of
the sound upon the entire surface AB will be
concentrated at the point of connection be-
cause this portion AB is rigid, while in the
case of the ordinary flat or corrugated dia-
phragm the larger portion of the force of the
sound waves is impressed upon the dia-
phragm seat. Therefore, either of the forms
of diaphragms here illustrated will have in-
creased efficiency when used in a phonograph
recorder, microphone, etc.

"Iclaim: .

1. A diaphragm having a relatively rigid
central zone, a substantially plane peripheral-
edge zone, and a folded zone adjacent the pe-
riphery, said folds having such shape that
portions of said folded zone other than crest
portions thereof are substantially parallel to
the peripheral portion. .

2. A diaphragm having a relatively rigid
central portion, a peripheral portion, and a
recumbent fold formed adjacent said periph-
eral portion. , ‘

3. A diaphragm having a relatively rigid
non-plane central zone, a substantially plane
peripheral edge portion, and a relatively flex-
ible portion adjacent the periphery, said flex-
ible portion having crenulations whereof
parts other than the crests lie substantially
parallel to the plane peripheral portion.
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