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The present disclosure provides a vibration diaphragm. The
vibration diaphragm includes a dome part; a suspension
surrounding the dome part; a number of reinforced ribs
disposed on the dome part. The reinforced ribs includes n
pieces of longitudinal rib parts parallel to each other; a first
transverse rib part and a second transverse rib part connect-
ing two ends of adjacent n—1 pieces of the longitudinal ribs
respectively; and a third transverse rib part connecting the n
pieces of longitudinal rib parts and located between the first
transverse rib part and the second transverse rib part, in
which, n is an integer more than or equal to 3. The
configuration of the reinforced ribs increases the surface
area of the dome, and increases the width of the vibration
frequency band of the vibration diaphragm.
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VIBRATION DIAPHRAGM

FIELD OF THE PRESENT DISCLOSURE

[0001] The present disclosure relates to electro-acoustic
transducers, more particularly to a vibration diaphragm for
radiating audible sounds.

DESCRIPTION OF RELATED ART

[0002] With the rapid development of portable devices
like mobile phone etc, people’s requirement to the perfor-
mance of the product is becoming stronger and stronger, and
there is a vibration mode of music belt for the music
appreciation of the mobile phone, in order to strengthen the
entertaining effect, thus, the development of the sounding
instrument is accelerating accordingly.

[0003] The sounding instrument with relevant technology
comprises a frame, a vibration diaphragm supported on the
frame and a voice coil driving the vibration of the vibration
diaphragm. The vibration diaphragm comprises a dome and
a suspension extending along the dome, and the voice coil
is fixed on the suspension.

[0004] However, in the vibration diaphragm with relevant
technologies, the dome is a simple plane structure, and this
structure makes the acoustic performance of the vibration
diaphragm not improved further, and affects badly the
acoustic performance of the vibration diaphragm.

[0005] Therefore it is necessary to provide an improved
vibration diaphragm for overcoming the above-mentioned
disadvantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Many aspects of the exemplary embodiment can be
better understood with reference to the following drawing.
The components in the drawing are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the present disclosure.

[0007] FIG. 1 is an illustrative isometric view of a vibra-
tion diaphragm in accordance with an exemplary embodi-
ment of the present disclosure.

[0008] FIG. 2 is a cross-sectional view of the vibration
diaphragm in FIG. 1, taken along line A-A.

[0009] FIG. 3 is an exploded view of a sound generator
using the vibration diaphragm in FIG. 1.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENT

[0010] The present disclosure will hereinafter be
described in detail with reference to an exemplary embodi-
ments. To make the technical problems to be solved, tech-
nical solutions and beneficial effects of the present disclo-
sure more apparent, the present disclosure is described in
further detail together with the figure and the embodiment.
It should be understood the specific embodiment described
hereby is only to explain the disclosure, not intended to limit
the disclosure.

[0011] Referring to FIGS. 1-2, the present disclosure pro-
vides a vibration diaphragm 2, and the vibration diaphragm
2 comprises a dome part 21 with a flat structure, a suspen-
sion 22 surrounding the dome part 21, and a reinforced plate
23 arranged on the dome part 21.

[0012] The dome part 21 comprises a bottom surface 211,
a top surface 212 opposite to the bottom surface 211, and a
plurality of reinforced ribs 213.
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[0013] The reinforced ribs 213 are disposed on the bottom
surface 211 and/or the top surface 212. The reinforced ribs
213 comprise n pieces of longitudinal rib parts 2131 parallel
to each other, a first transverse rib part 2132 and a second
transverse rib part 2133 connecting two ends of adjacent n-1
pieces of the longitudinal ribs 2131 respectively, and a third
transverse rib part 2134 connecting the n pieces of longitu-
dinal rib parts 2131 and located between the first transverse
rib part 2132 and the second transverse rib part 2133. Be
noted that n is an integer more than or equal to 3.

[0014] In this embodiment, the reinforced ribs 213 com-
prises 4 pieces of longitudinal rib parts 2131, a first trans-
verse rib part 2132 and a second transverse rib part 2133
connecting two ends of adjacent 3 pieces of described
longitudinal ribs 2131 respectively, and a third transverse rib
part 2134 connecting the 4 pieces of longitudinal rib parts
2131 and located between the first transverse rib part 2132
and the second transverse rib part 2133.

[0015] Notably, the first transverse rib part 2132, the
second transverse rib part 2133 and the third transverse rib
part 2134 are reinforced rib structures in parallel with the
direction of the long axis of the vibration diaphragm 2, and
the longitudinal rib part 2131 is a reinforced rib structure in
parallel with the direction of the short axis of the vibration
diaphragm 2, i.e., the vibration diaphragm 2 is rectangular.
[0016] In this embodiment, the intervals between two
adjacent described longitudinal rib parts 2131 are equal. The
third transverse rib part 2134 connects the middle part of n
pieces of described longitudinal rib parts 2131.

[0017] The structure of above described reinforced rib 213
can increase the surface area of the dome part 21, and widen
the frequency band of the vibration diaphragm 2, in order to
improve the sensitivity of the vibration diaphragm 2, and
optimize the acoustic performance of the vibration dia-
phragm 2.

[0018] In order to protect the balanced performance while
the vibration diaphragm 2 is vibrating, the reinforced rib 3
has a central symmetrical structure.

[0019] Preferably, in this embodiment, there are two
groups of the reinforced ribs 213, and the two groups are
spaced on the dome part 21 symmetrically. Preferably, the
two groups are symmetrical about a short axis of the
vibration diaphragm 2, which optimizes the balance of the
vibration diaphragm 2 while vibrating.

[0020] The configuration of the reinforced ribs 213 can
improve the strength of the dome part 1, i.e.: improve the
reliability of the vibration diaphragm 2. Certainly, various
structures between the whole described reinforced ribs 213
are supported mutually, while strengthening the structure
intensity.

[0021] The suspension 22 provides flexible deformation of
the dome part 21, and strengthens the vibration intensity of
the dome part 21, and improves the acoustic performance of
the vibration diaphragm 2.

[0022] In this embodiment, the cross section of the sus-
pension 22 is an arc depressing towards the bottom surface
211 from the top surface 212.

[0023] The reinforced plate 23 is fixed on the dome part
21, and the reinforced plate 23 is clamped and set between
two described reinforced ribs 213, in order to make two
described reinforced ribs 213 symmetrical about the rein-
forced plate 23, i.e.: comparing with the vibration with
relevant technology, the structure of the dome 23 is reduced,



US 2018/0367914 Al

in order to reduce the mass of the vibration diaphragm 2, and
widen the frequency band and improve the sensitivity.

[0024] Please refer to FIG. 3, the present disclosure pro-
vides a sound generator 100, and the sound generator 100
comprises the above-described vibration diaphragm 2.

[0025] Specifically, the sound generator 100 includes a
frame 1, a vibration diaphragm 2 fixed and supported on the
frame 1, a voice coil 3 driving the vibration and sounding of
the vibration diaphragm 2 and a magnetic circuit system 4
fixed on the frame 1.

[0026] Comparing with the existing technologies, the
vibration diaphragm provided by the present disclosure
forms reinforced ribs with rough structure in its dome, and
the configuration of the reinforced ribs increases the surface
area of the dome, and increases the width of the vibration
frequency band of the vibration diaphragm, and improves
the sensitivity of the vibration diaphragm, in order to opti-
mize the acoustic performance of the sounding instrument
using the vibration diaphragm, as well as the acoustic
performance of an electronic equipment using the sounding
instrument.

[0027] It is to be understood, however, that even though
numerous characteristics and advantages of the present
exemplary embodiment have been set forth in the foregoing
description, together with details of the structures and func-
tions of the embodiment, the disclosure is illustrative only,
and changes may be made in detail, especially in matters of
shape, size, and arrangement of parts within the principles of
the invention to the full extent indicated by the broad general
meaning of the terms where the appended claims are
expressed.
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What is claimed is:

1. A vibration diaphragm comprising:

a dome part;

a suspension surrounding the dome part;

a plurality of reinforced ribs disposed on the dome part;

the reinforced ribs comprising

n pieces of longitudinal rib parts parallel to each other;

a first transverse rib part and a second transverse rib part
connecting two ends of adjacent n-1 pieces of the
longitudinal ribs respectively;

a third transverse rib part connecting the n pieces of
longitudinal rib parts and located between the first
transverse rib part and the second transverse rib part;
wherein n is an integer more than or equal to 3.

2. The vibration diaphragm as described in claim 1,
wherein the third transverse rib part connects the middle
parts of the n pieces of longitudinal rib parts.

3. The vibration diaphragm as described in claim 1
comprising two groups of reinforced ribs arranged on the
dome part symmetrically.

4. The vibration diaphragm as described in claim 3 further
comprising a reinforced plate located on the dome part and
located between the two groups of reinforced ribs.

5. A sound generator comprising:
a frame;

a vibration diaphragm as described in claim 1 being fixed
and supported by the frame;

a voice coil for driving the vibration diaphragm.
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