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(54) SPEAKER DEVICE

(57) A speaker device includes: a speaker config-
ured to output sound by causing a diaphragm to vi-
brate; and a facing member disposed to face the
speaker in front of the speaker in a sound generation
direction of the diaphragm, the facing member includes
a frame-shaped outer frame portion and one or more
bridge portions bridged inside the outer frame portion,

the outer frame portion and the bridge portions form a
plurality of opening portions penetrating through the fa-
cing member along the sound generation direction, and
when the facing member is viewed along the sound
generation direction, at least portions of opening edges
of the opening portions formed by the bridge portions
have curved shapes.
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Description

[Technical Field]

[0001] The present invention relates to a speaker de-
vice.

[Background Art]

[0002] In the related art, a speaker device including a
speaker that generates sound by causing a diaphragm
to vibrate is known. In this regard, Patent Document 1
discloses a speaker device in which a plurality of cover
portions are disposed in front of a speaker in a sound
generation direction and dimensions of widths formed
between front and rear cover portions are non-uniform.
Similarly, a coaxial speaker device in which two speak-
ers with different diameters are disposed to be aligned
in a sound generation direction is known as another
example of a speaker device in which structures (com-
ponents) are disposed in front of the speakers in the
sound generation direction. In the coaxial speaker de-
vice, a tweeter which is a speaker for replaying high
sound with a smaller diameter than a woofer which is a
speaker for replaying low sound is disposed in front of
the woofer, and the tweeter is supported by a support
member made of a resin, for example.

[Citation List]

[Patent Document]

[0003] [Patent Document 1] Japanese Patent Laid-
Open No. 2020‑96214

[Summary of the Invention]

[Problems to Be Solved by the Invention]

[0004] In the aforementioned speaker device, the
structures disposed in front of the speakers are obsta-
cles of sound, and opening portions to cause sound
emitted from the speakers to pass forward in the sound
generation direction are thus typically formed in the
structures. However, there is a concern that once
sound is generated from the speakers, large peaks
and dips may be generated at a specific frequency by
diffracted waves diffracted by edges of the opening por-
tions interfering with straight waves passing through
the opening portions and sound quality of the speakers
may be degraded.
[0005] The present invention was made in order to
solve such a problem, and an object thereof is to pro-
vide a technology capable of curbing generation of
peaks and dips in a speaker device.

[Means for Solving the Problems]

[0006] In order to solve the above problem, the pre-
sent invention adopts the following means.
[0007] In other words, the present invention provides
a speaker device including: a speaker including a dia-
phragm and configured to output sound by causing the
diaphragm to vibrate; and a facing member disposed to
face the speaker in front of the speaker in a sound
generation direction of the speaker. The facing member
includes a frame-shaped outer frame portion and one
or more bridge portions bridged inside the outer frame
portion, and the outer frame portion and the bridge por-
tions form a plurality of opening portions penetrating
through the facing member along the sound generation
direction. When the facing member is viewed along the
sound generation direction, at least portions of opening
edges of the opening portions formed by the bridge
portions have curved shapes.

[Effects of the Invention]

[0008] According to the present invention, it is possi-
ble to disperse timings and wavelengths at which dif-
fracted waves diffracted by opening edges with a curve
shape and straight waves passing through opening
portions interfere with each other by forming at least
portions of opening edges formed by bridge portions in
curved shapes. As a result, it is possible to curb gen-
eration of peaks and dips.

[Brief Description of the Drawings]

[0009]

[Fig. 1] Fig. 1 is an overall perspective view of a
speaker device according to an embodiment.
[Fig. 2] Fig. 2 is a sectional view along A-A in Fig.
1.
[Fig. 3] Fig. 3 is a plan view of a support member
according to the embodiment.
[Fig. 4] Fig. 4 is a sectional view of a bridge portion
according to the embodiment.
[Fig. 5] Fig. 5 is a diagram for schematically ex-
plaining sound interference in the speaker device
according to the embodiment.
[Fig. 6] Fig. 6 is a diagram for schematically ex-
plaining sound interference in a speaker device ac-
cording to a comparative example.
[Fig. 7] Fig. 7 is a plan view of a support member
according to a first modification.
[Fig. 8] Fig. 8 is a plan view of a support member
according to a second modification.
[Fig. 9] Fig. 9 is a plan view of a support member
according to a third modification.
[Fig. 10] Fig. 10 is a plan view of a support member
according to a fourth modification.
[Fig. 11] Fig. 11 is a plan view of a support member
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according to a fifth modification.

[Mode for Carrying Out the Invention]

[0010] Hereinafter, an aspect in which the present
invention is applied to a speaker device with a plurality
of speakers disposed to be aligned in a sound genera-
tion direction will be described with reference to the
drawings as an exemplary embodiment of the present
invention. However, the embodiment described below
is an illustrative example for implementing the present
invention, and the present invention is not limited to the
aspect described below. The speaker device according
to the present invention may include two or more
speakers or may include only one speaker. Also, the
type of speakers according to the present invention is
not particularly limited, and speakers of various sound
generation schemes such as a cone-type speaker, a
dome-type speaker, and a horn-type speaker can be
adopted.

[Overall Configuration]

[0011] Fig. 1 is an overall perspective view of a
speaker device 100 according to an embodiment. Fig.
2 is a sectional view along A-A in Fig. 1. Hereinafter, a
direction in which sound is output from a woofer 1,
which is a speaker denoted by a reference sign 1, will
be referred to as a "sound generation direction" and is
indicated by arrows in Fig. 2 and the like. The sound
generation direction coincides with a direction (axial di-
rection) in which an axis of the woofer 1 extends. Also,
a direction moving to the same side as the sound gen-
eration direction will be referred to as "forward (front
side)", while a direction moving to the side opposite to
the sound generation direction will be referred to as
"backward (rear side)". Fig. 2 illustrates a section along
the sound generation direction.
[0012] A speaker device 100 according to the pre-
sent embodiment is configured as a so-called coaxial
speaker in which a plurality of (two in this example)
speakers with different diameters are disposed in the
sound generation direction. Specifically, the speaker
device 100 includes the woofer (an example of a
"speaker" and a "first speaker" according to the present
invention) 1 which is a speaker with a large diameter
that outputs sound from a low range to a high range
and a tweeter (an example of a "second speaker" ac-
cording to the present invention) 2 which is a speaker
with a small diameter that is disposed to be aligned with
the woofer 1 in the sound generation direction of the
woofer 1 and outputs sound in the high range, as illu-
strated in Figs. 1 and 2. The tweeter 2 has a smaller
diameter than the woofer 1 and is disposed in front of
the woofer 1 in the sound generation direction. In the
speaker device 100, an axis CL1 of the woofer 1 and
an axis CL2 of the tweeter 2 extend along the sound
generation direction, and the axis CL1 and the axis CL2

coincide with each other. In other words, the woofer 1
and the tweeter 2 are coaxially disposed in the present
embodiment. However, the present invention is not lim-
ited thereto, and it is not essential that the first speaker
and the second speaker be coaxially disposed. The
speaker device 100 further includes a support member
3 that supports the tweeter 2. The speaker device 100
is incorporated in a dashboard or the like as an in-vehi-
cle speaker mounted in a vehicle, for example. How-
ever, applications of the speaker device according to
the present invention are not particularly limited. Here-
inafter, each component of the speaker device 100 will
be described.

[Woofer]

[0013] The woofer 1 is configured as a so-called
cone-type speaker using a conical diaphragm 17. As
illustrated in Fig. 2, the woofer 1 has a frame 11, a yoke
12, a plate 13, a magnet 14, a voice coil 15, a damper
16, the diaphragm 17, a center cap 18, an audio signal
input terminal, which is not illustrated, and the like. The
woofer 1 causes sound to be generated by causing a
magnetic field generated by a magnetic circuit 10 in-
cluding the magnet 14 to act on the voice coil 15 and
causing the diaphragm 17 to vibrate back and forth in
the sound generation direction.
[0014] The frame 11 includes a tubular portion 111
expanding on the front side in a multi-step tapered
shape and a bottom portion 112 that closes a rear end
portion of the tubular portion 111. A through-hole 112a
is formed at the center of the bottom portion 112. Note
that an opening portion for releasing backward the air
pushed out when the diaphragm 17 and the like vibrate
may be formed in the frame 11. The opening portion
may be formed in the tubular portion 111, for example.
The yoke 12 is a member formed of a magnetic materi-
al and is disposed behind the frame 11. The yoke 12
has a columnar center pole 121 extending along the
sound generation direction and a disk-shaped base
portion 122 projecting outward in the radial direction
from the rear end portion of the center pole 121. The
plate 13 is an annular member formed of a magnetic
material and is fixed to the bottom portion 112 of the
frame 11. The center pole 121 is inserted into the plate
13 with a gap formed between itself and the plate 13.
The magnet 14 is formed into an annular shape and is
disposed between the plate 13 and a base portion 122
of the yoke 12. The center pole 121 is inserted into the
magnet 14. The yoke 12, the plate 13, and the magnet
14 constitute the magnetic circuit 10. The voice coil 15
extends to follow the sound generation direction. The
rear end portion of the voice coil 15 is inserted into the
gap between the center pole 121 and the plate 13,
while the front end portion thereof is inserted to the
inside of the frame 11 via the through-hole 112a. A
magnetic field generated by the magnetic circuit 10
acts on the voice coil 15. The damper 16 is an elastic
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member with a corrugated section and couples the
voice coil 15 and the tubular portion 111. The dia-
phragm 17 is a cone-shaped (conical tubular) member
with a diameter increasing toward the front side and
generates sound by vibrating together with the voice
coil 15. The diaphragm 17 is disposed inside the frame
11. The rear end portion of the diaphragm 17 is coupled
to the front end portion of the voice coil 15, and the
front end portion of the diaphragm 17 is coupled to the
front end portion of the tubular portion 111. The center
cap 18 is formed in a dome shape projecting forward
and closes an opening at the front end of the voice coil
15.
[0015] If a voice current is applied to the voice coil
15, then a drive force acts on the voice coil 15 due to
an electromagnetic force excited by the magnetic field
caused to act on the voice coil 15 by the magnetic
circuit 10 and the voice current. The voice coil 15 on
which the drive force acts vibrates back and forth in the
sound generation direction along with the diaphragm
17 due to elastic deformation of the damper 16. In this
manner, a sound pressure is output (released) forward
in the sound generation direction from the diaphragm
17, and the woofer 1 generates sound.

[Tweeter]

[0016] The tweeter 2 is configured as a so-called
dome-type speaker using a dome-shaped diaphragm
23 protruding forward. As illustrated in Fig. 2, the twe-
eter 2 includes a magnetic circuit 21 including a mag-
net, a voice coil 22 on which a magnetic field generated
by the magnetic circuit 21 acts, a diaphragm 23 that
generates sound in a high range by vibrating together
with the voice coil 22, an audio signal input terminal,
which is not illustrated, and the like. The tweeter 2 is
supported by the support member 3 and is disposed in
front of the woofer 1 and at the position at which the
tweeter 2 faces the opening at the center portion of the
diaphragm 17. The tweeter 2 generates sound by caus-
ing a magnetic field generated by the magnetic circuit
21 to act on the voice coil 22 and causing the dia-
phragm 23 to vibrate back and forth in the sound gen-
eration direction similarly to the woofer 1.

[Support Member]

[0017] The support member 3 is a member that is
disposed to face the woofer 1 in front of the woofer 1 in
the sound generation direction of the woofer 1 and sup-
ports the tweeter 2. The support member 3 is an exam-
ple of a "facing member" according to the present in-
vention. Fig. 3 is a plan view of the support member 3
according to the embodiment. Specifically, Fig. 3 illus-
trates a state where the support member 3 is seen from
the front side along the sound generation direction. As
illustrated in Fig. 3, the support member 3 includes a
frame-shaped outer frame portion 31, a holding portion

32 that holds the tweeter 2, and a plurality of bridge
portions 33 bridged inside the outer frame portion 31
and is formed by these components being integrated.
The support member 3 is formed of a resin material, for
example. However, the material of the facing member
according to the present invention is not particularly
limited. Note that although the support member 3 ac-
cording to the present embodiment is formed by the
outer frame portion 31, the holding portion 32, and the
bridge portions 33 being integrated, these components
of the support member according to the present inven-
tion may be configured as separate elements.
[0018] As illustrated in Fig. 3, the outer frame portion
31 is formed in an annular shape and constitutes an
outer frame of the support member 3. The support
member 3 is disposed in a direction such that the cen-
ter axis direction of the outer frame portion 31 coincides
with the sound generation direction of the woofer 1.
The reference sign 311 in Fig. 3 denotes the inner cir-
cumferential surface of the outer frame portion 31. The
inner circumferential surface 311 is formed as a curved
surface with an arc shape in a view in the sound gen-
eration direction. As illustrated in Fig. 2, the outer frame
portion 31 is fixed to the front end portion of the frame
11 in the woofer 1. Note that the shape of the outer
frame portion 31 is not limited to the annular shape.
[0019] As illustrated in Fig. 3, the holding portion 32
is formed in an annular shape with a smaller diameter
than the outer frame portion 31 and is disposed inside
the outer frame portion 31. The holding portion 32 is
disposed at the center of the outer frame portion 31.
The reference sign 321 in Fig. 3 denotes the outer cir-
cumferential surface of the holding portion 32. The out-
er circumferential surface 321 is formed as a curved
surface with an arc shape in a view in the sound gen-
eration direction. As illustrated in Fig. 2, the tweeter 2 is
attached to the inside of the holding portion 32. The
tweeter 2 is fixed to the holding portion 32 with an arbi-
trary means (screwing, crimping, or the like). In this
manner, the holding portion 32 holds the tweeter 2 in
front of the woofer 1. Note that the shape of the holding
portion 32 is not limited to the annular shape.
[0020] As illustrated in Fig. 3, the plurality of bridge
portions 33 couple the outer frame portion 31 to the
holding portion 32. The bridge portions 33 extend in an
arc shape protruding to the inside of the outer frame
portion 31 in a view in the sound generation direction.
In the extending direction of the bridge portions 33,
both end portions of the bridge portions 33 are con-
nected to the outer frame portion 31, and the intermedi-
ate portions of the bridge portions 33 are connected to
the holding portion 32. In the present embodiment, four
bridge portions 33 are disposed at equal intervals in the
circumferential direction of the outer frame portion 31.
However, the shape and the number of bridge portions
33 are not limited thereto. The bridge portions 33 may
extend in an arc shape protruding to the outside of the
outer frame portion 31, for example. The reference sign
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331 in Fig. 3 denotes the inner circumferential surfaces
of the bridge portions 33, and the reference sign 332
denotes the outer circumferential surfaces of the bridge
portions 33. The inner circumferential surfaces 331 and
the outer circumferential surfaces 332 constitute both
side surfaces of the bridge portions 33 and are formed
in curved surfaces with an arc shape in a view in the
sound generation direction.
[0021] Here, Fig. 4 is a sectional view of each bridge
portion 33 according to the embodiment. Fig. 4 illus-
trates a section perpendicularly intersecting the extend-
ing direction of the bridge portion 33. Here, the direc-
tion of the bridge portion 33 perpendicularly intersect-
ing the extending direction of the bridge portion 33 and
the sound generation direction of the woofer 1 (that is,
the front-back direction) will be referred to as a width
direction of the bridge portion 33. The reference sign
333 in Fig. 4 denotes the front surface of the bridge
portion 33 in the sound generation direction, and the
reference sign 334 denotes the rear surface of the
bridge portion 33 in the sound generation direction.
The front surface 333 and the rear surface 334 of the
bridge portion 33 are connected via the inner circumfer-
ential surface 331 and the outer circumferential surface
332. The rear surface 334 facing the diaphragm 17 of
the woofer 1 is formed as a flat surface with no groove
or rib in the speaker device 100.
[0022] As illustrated in Fig. 4, side surfaces (the inner
circumferential surface 331 and the outer circumferen-
tial surface 332) of the bridge portion 33 are inclined
with respect to the sound generation direction such that
the width of the bridge portion 33 increases toward the
front side in the sound generation direction. Specifi-
cally, the inner circumferential surface 331, which is
one side surface of the bridge portion 33, has a tapered
surface 3311 and a straight surface 3312, and the outer
circumferential surface 332, which is the other side sur-
face of the bridge portion 33, has a tapered surface
3321 and a straight surface 3322. The tapered surfaces
3311 and 3321 are connected to the rear surface 334
and are inclined with respect to the sound generation
direction such that the width increases toward the front
side. The straight surfaces 3312 and 3322 connect the
tapered surfaces 3311 and 3321 to the front surface
333 and extend along the sound generation direction.
The bridge portion 33 has the narrowest width at the
rear surface 334 and has a width gradually increasing
toward the front side in the sound generation direction.
Note that the sectional shape of the bridge portion 33 is
not limited to the aforementioned shape and may be a
shape having only either the straight surfaces or the
tapered surfaces.
[0023] Here, the thickness dimension of the bridge
portion 33 in the sound generation direction is defined
as a1, and the width dimension of the bridge portion 33
is defined as a2. The bridge portion 33 according to the
present embodiment is formed to satisfy a2 < a1. In
other words, the thickness is longer than the width in

the bridge portion 33. However, the present invention is
not limited thereto and may satisfy a2 ≥ a1.
[0024] As illustrated in Fig. 3, a plurality of opening
portions 4A and 4B are formed by the outer frame por-
tion 31, the holding portion 32, and the bridge portions
33 in the support member 3. The plurality of opening
portions 4A and 4B penetrate through the support
member 3 along the sound generation direction such
that sound output from the woofer 1 can pass there-
through. The opening portions 4A are formed as
spaces surrounded by the outer frame portion 31 and
the bridge portions 33. In other words, the opening por-
tions 4A are formed inside the bridge portions 33. Also,
the opening portions 4B are formed as spaces sur-
rounded by the outer frame portion 31, the holding por-
tion 32, and the bridge portions 33 and 33 that are
adjacent to each other in the circumferential direction
of the outer frame portion 31.
[0025] As illustrated in Fig. 3, each opening portion
4A includes opening edges 4A1 and 4A2 which are
peripheral edges. The opening edge 4A1 is formed by
the inner circumferential surface 311 of the outer frame
portion 31, and the opening edge 4A2 is formed by the
inner circumferential surface 331 of the bridge portion
33. Therefore, the opening edges 4A1 and 4A2 are
formed in a curved shape (specifically, an arc shape) in
a view in the sound generation direction. Moreover,
each opening portion 4B includes opening edges 4B1,
4B2, and 4B3 which are peripheral edges. The opening
edge 4B1 is formed by the inner circumferential surface
311 of the outer frame portion 31, the opening edge
4B2 is formed by the outer circumferential surface 332
of the bridge portion 33, and the opening edge 4B3 is
formed by the outer circumferential surface 321 of the
holding portion 32. Therefore, the opening edges 4B1,
4B2, and 4B3 are formed in a curved shape (specifi-
cally, an arc shape) in a view in the sound generation
direction. Therefore, all the opening edges of the open-
ing portions 4A and 4B formed in the support member 3
according to the present embodiment have curved
shapes.

[Actions and Effects]

[0026] As described above, the speaker device 100
according to the present embodiment includes the woo-
fer 1 that has the diaphragm 17 and output sound by
causing the diaphragm 17 to vibrate and the support
member 3 that is disposed to face the woofer 1 in front
of the woofer 1 in the sound generation direction of the
woofer 1. Also, the support member 3 includes the
frame-shaped outer frame portion 31, and the one or
more bridge portions bridged inside the outer frame
portion 31. Moreover, the outer frame portion 31 and
the bridge portions 33 form the plurality of opening por-
tions 4A and 4B penetrating through the support mem-
ber 3 along the sound generation direction, and the
opening edges 4A2 and 4B2 of the opening portions
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4A and 4B formed by the bridge portions 33 have the
curved shapes when the support member 3 is viewed
along the sound generation direction.
[0027] According to this, it is possible to disperse a
time and a wavelength at which the diffracted waves
diffracted by the opening edges of the curved shapes
and the straight waves passing through the opening
portions interfere with each other, by forming at least
portions of the opening edges 4A2 and 4B2 formed by
the bridge portion 33 in curved shapes. As a result, it is
possible to curb generation of peaks and dips.
[0028] Fig. 5 is a diagram for schematically explain-
ing sound interference in the speaker device 100 ac-
cording to the embodiment. Fig. 6 is a diagram for
schematically explaining sound interference in a speak-
er device according to a comparative example. In Figs.
5 and 6, the reference sign W1 denotes a straight wave
output from the woofer 1, traveling straight along the
sound generation direction, and passing through each
opening portion 4A in the support member 3. Also, the
reference sign W2 denotes a diffracted wave output
from the woofer 1 and then diffracted by the opening
edge 4B2 of each opening portion 4B. Moreover, the
reference sign S1 denotes a part (interference portion)
where the straight wave W1 and the diffracted wave
W2 interfere with each other. The speaker device ac-
cording to the comparative example is different from
the speaker device 100 according to the present embo-
diment in that bridge portions 330 are formed in a
straight shape. Note that Figs. 5 and 6 are schematic
diagrams illustrating an example of a sound interfer-
ence state and are not intended to limit the present
invention. The wavelength and the diffraction angle of
sound are not limited to those in the aspects in Figs. 5
and 6.
[0029] In the comparative example, the bridge por-
tions 330 are formed in a straight shape in a view in
the sound generation direction, and the opening edge
4B2 thus has a straight shape. Therefore, the diffracted
wave W2 moves around in a planar shape and inter-
feres with the straight wave W1 as illustrated in Fig. 6.
At this time, the straight wave W1 and the diffracted
wave W2 interfere with each other while concentrating
on a specific timing and wavelength as illustrated by
the interference portion S1 in Fig. 6. As a result, a large
peak and dip may be generated at a specific frequency.
On the other hand, according to the present embodi-
ment, the opening edges 4B2 have a curved shape in
a view in the sound generation direction, and the dif-
fracted wave W2 moves around in a curved shape and
interferes with the straight wave W1 as illustrated in
Fig. 5. Therefore, interference at each frequency tem-
porally deviate, and the timings and the wavelengths at
which the straight wave W1 and the diffracted wave W2
interfere with each other are dispersed, as illustrated by
the interference portion S1 in Fig. 5. Therefore, accord-
ing to the speaker device 100 of the present embodi-
ment, it is possible to curb generation of peaks and dips

by the support member 3. As a result, it is possible to
curb degradation of sound quality of the woofer 1.
Moreover, it is also possible to expect an improvement
in a feeling of cutting-through in a high range, reduction
of a feeling of muffled sound in a mid-range, an in-
crease in amount of sound information due to dip filling,
and the like by forming at least portions of the opening
edges 4A2 and 4B2 in curved shapes.
[0030] Note that although the support member 3 ac-
cording to the present embodiment has the plurality of
bridge portions 33, the number of bridge portions ac-
cording to the present invention may not be plural, and
it is only necessary for the number of bridge portions to
be one or more.
[0031] Also, all the opening edges 4A2 and 4B2 of
the opening portions 4A and 4B formed by the bridge
portions 33 have curved shapes when the support
member 3 is viewed along the sound generation direc-
tion, in the speaker device 100 according to the present
embodiment. According to this, the waves diffracted by
the opening edges 4A2 and 4B2 spread in curved sur-
face shape as a whole, and it is thus possible to more
widely disperse the timings and the wavelengths at
which the straight waves and the diffracted waves inter-
fere with each other as compared with a case where
only portions of the opening edges 4A2 and 4B2 have
curved shapes. As a result, it is possible to more effec-
tively curb generation of peaks and dips. However, it is
not necessary for all the opening edges of the opening
portions formed by the bridge portions to have curved
shapes, and it is only necessary for at least portions
thereof to have curved shapes in the present invention.
[0032] In the speaker device 100 according to the
present embodiment, the bridge portions 33 extend in
an arc shape when the support member 3 is viewed
along the sound generation direction. It is thus possible
to form the opening edges 4A2 and 4B2 formed by the
bridge portions 33 in the curved shape (the arc shape
in this example). However, the shape of the bridge por-
tions according to the present invention is not limited to
the arc shape. The bridge portions may extend in var-
ious curved shapes. In addition, it is not necessary for
the entire bridge portions to have a curved shape, and
at least one of both side surfaces of each bridge portion
may have a curved shape in a view in the sound gen-
eration direction.
[0033] As described above, the side surfaces (inner
circumferential surface 331 and the outer circumferen-
tial surface 332) of each bridge portion 33 are inclined
with respect to the sound generation direction such that
the width of the bridge portion 33 increases toward the
front side in the sound generation direction in a section
perpendicularly intersecting the extending direction of
the bridge portion 33 in the speaker device 100 accord-
ing to the present embodiment. The air is likely to flow
forward in the sound generation direction along the side
surfaces of the bridge portion 33 by forming the bridge
portion 33 in a tapered shape. In this manner, accumu-
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lation of air between the diaphragm 17 and the bridge
portion 33 is curbed. As a result, it becomes easy for
sound output from the woofer 1 to pass through the
opening portions 4A and 4B in the support member 3,
and it is possible to improve a feeling of cutting-through
of the sound. Also, the rear surface 334 of the bridge
portion 33 facing the diaphragm 17 is formed as a flat
surface with no groove and rib, and accumulation of air
is thus further curbed. Furthermore, the strength of the
bridge portions 33 is secured while the feeling of cut-
ting-through of the sound is improved by setting the
thickness to be longer than the width of the bridge por-
tions 33 in the present embodiment. Moreover, it is also
possible to expect an increase in amount of information
in the high range and the like by forming the sectional
shape of the bridge portions 33 in a tapered shape.
Note that the sectional shape and the dimension of the
bridge portions according to the present invention are
not limited to those described above.
[0034] Also, the speaker device 100 according to the
present embodiment further includes the tweeter 2 dis-
posed to be aligned with the woofer 1 in the sound
generation direction, and the tweeter 2 is held by the
support member 3. It is thus possible to curb peaks and
dips of the woofer 1 while configuring the speaker de-
vice 100 as a coaxial speaker. Note that although the
woofer 1 is disposed as the first speaker and the twe-
eter 2 is disposed as the second speaker in the present
embodiment, the present invention is not limited there-
to. For example, a woofer for a low range may be dis-
posed as a first speaker with a speaker for a mid-range
disposed as a second speaker in front thereof, or a
speaker for a mid-range may be disposed as a first
speaker with a tweeter disposed as a second speaker
in front thereof. Also, the number of speakers is not
limited two, may be only one, or may be three or more.
The present invention may be adapted such that at
least one of a plurality of speakers is supported by a
facing member.
[0035] Note that although the facing member accord-
ing to the present invention is configured as the support
member 3 for supporting the tweeter 2 disposed in the
sound generation direction in the aforementioned em-
bodiment, the present invention is not limited thereto. It
is only necessary for the facing member according to
the present invention to be a member that is disposed
to face the speaker in front of the speaker. The facing
member may be configured as a cover member that
covers the diaphragm by bridge portions, for example.
In that case, the cover member may be a dust cover
that prevents entrance of foreign matters into the
speaker by the plurality of bridge portions, for example.
Also, the facing member according to the present in-
vention may be configured as an acoustic lens that
causes speaker sound to converge or diverge by a
plurality of bridge portions formed in a fin shape, for
example.

[Modifications]

[0036] Hereinafter, modifications of the support mem-
ber will be described. In the following description, differ-
ences from the above-described support member 3 will
be mainly described, and detailed description of config-
urations similar to those of the support member 3 will
be omitted by applying the same reference signs there-
to.
[0037] Figs. 7 to 11 are plan views of support mem-
bers according to modifications. In a support member
301 according to a first modification illustrated in Fig. 7,
opening portions 4C, 4D, and 4E are formed by arc-
shaped bridge portions 33 intersecting each other. In a
support member 302 according to a second modifica-
tion illustrated in Fig. 8, four arc-shaped bridge portions
33 extend radially from a holding portion 32, and open-
ing portions 4F are formed between the bridge portions
33 and 33 adjacent to each other in the circumferential
direction. In support members 303, 304, and 305 ac-
cording to third to fifth modifications illustrated in Figs.
9 to 11, both side surfaces of each bridge portion 33
are formed in an arc shape protruding toward each
other in a view in the sound generation direction. In the
support member 303 according to the third modification
illustrated in Fig. 9, three bridge portions 33 disposed at
equal intervals in the circumferential direction extend
radially from a holding portion 32, and opening portions
4G are formed between the bridge portions 33 and 33
adjacent to each other in the circumferential direction.
In the support member 304 according to the fourth
modification illustrated in Fig. 10, four bridge portions
33 disposed at equal intervals in the circumferential
direction extend radially from a holding portion 32, and
opening portions 4H are formed between the bridge
portions 33 and 33 adjacent to each other in the cir-
cumferential direction. In the support member 305 ac-
cording to the fifth modification illustrated in Fig. 11, two
bridge portions 33 extend from each of both sides of a
holding portion 32, and opening portions 4I and 4J are
formed between the bridge portions 33 and 33 adjacent
to each other in the circumferential direction.

<Others>

[0038] Although the present invention has been de-
scribed above with reference to the embodiment, the
present invention is not limited to the aforementioned
embodiment.

[Supplement]

[0039] Features of the present invention will be de-
scribed below as supplement.

[1] A speaker device including:

a speaker including a diaphragm and config-
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ured to output sound by causing the dia-
phragm to vibrate; and
a facing member disposed to face the speaker
in front of the speaker in a sound generation
direction of the speaker,
in which the facing member includes a frame-
shaped outer frame portion and one or more
bridge portions bridged inside the outer frame
portion,
the outer frame portion and the bridge portions
form a plurality of opening portions penetrating
through the facing member along the sound
generation direction, and
when the facing member is viewed along the
sound generation direction, at least portions of
opening edges of the opening portions formed
by the bridge portions have curved shapes.

[2] The speaker device according to [1], in which
when the facing member is viewed along the sound
generation direction, entireties of the opening
edges of the opening portions formed by the bridge
portions have curved shapes.
[3] The speaker device according to [1] or [2], in
which when the facing member is viewed along
the sound generation direction, the bridge portions
extend in an arc shape.
[4] The speaker device according to any one of [1]
to [3], in which side surfaces of the bridge portions
are inclined with respect to the sound generation
direction such that a width of the bridge portions
increases toward a front side in the sound genera-
tion direction in a section perpendicularly intersect-
ing an extending direction of the bridge portions.
[5] The speaker device according to any one of [1]
to [4], further including:

a second speaker disposed to be aligned with
a first speaker, which is the speaker, in the
sound generation direction of the first speaker,
in which the second speaker is held by the
facing member.

[6] The speaker device according to [5], in which
the first speaker and the second speaker are coaxi-
ally disposed.
[7] The speaker device according to any one of [1]
to [6], in which the facing member is configured as
a cover member to cover the diaphragm with the
plurality of bridge portions.

[Description of the Reference Numerals and Symbols]

[0040]

1 Woofer (example of "speaker" and "first speak-
er")
2 Tweeter (example of "second speaker")

3 Support member (example of "facing member")
17 Diaphragm
31 Outer frame portion
32 Holding portion
33 Bridge portion
4A, 4B Opening portion
100 Speaker device

Claims

1. A speaker device comprising:

a speaker including a diaphragm and config-
ured to output sound by causing the dia-
phragm to vibrate; and
a facing member disposed to face the speaker
in front of the speaker in a sound generation
direction of the speaker,
wherein the facing member includes a frame-
shaped outer frame portion and one or more
bridge portions bridged inside the outer frame
portion,
the outer frame portion and the bridge portions
form a plurality of opening portions penetrating
through the facing member along the sound
generation direction, and
when the facing member is viewed along the
sound generation direction, at least portions of
opening edges of the opening portions formed
by the bridge portions have curved shapes.

2. The speaker device according to claim 1, wherein
when the facing member is viewed along the sound
generation direction, entireties of the opening
edges of the opening portions formed by the bridge
portions have curved shapes.

3. The speaker device according to claim 1 or 2,
wherein when the facing member is viewed along
the sound generation direction, the bridge portions
extend in an arc shape.

4. The speaker device according to any one of claims
1 to 3,
wherein side surfaces of the bridge portions are
inclined with respect to the sound generation direc-
tion such that a width of the bridge portions in-
creases toward a front side in the sound generation
direction in a section perpendicularly intersecting
an extending direction of the bridge portions.

5. The speaker device according to any one of claims
1 to 4, further comprising:

a second speaker disposed to be aligned with
a first speaker, which is the speaker, in the
sound generation direction of the first speaker,
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wherein the second speaker is held by the fa-
cing member.

6. The speaker device according to claim 5, wherein
the first speaker and the second speaker are coaxi-
ally disposed.

7. The speaker device according to any one of claims
1 to 6,
wherein the facing member is configured as a cov-
er member to cover the diaphragm with the plural-
ity of bridge portions.
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