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(54) SPEAKER DEVICE

(57)  Even in limited installation space of a speaker
device 1, the air chamber and so forth of a cabinet is
efficiently secured, whereby a preferable acoustic char-
acteristic in a low frequency range can be acquired. A
speaker device 1 comprises a cabinet 2 configured with
a housing part 10 and a cap part 13, a wall part 15 ar-
ranged in the cabinet 2, partitioning the space in the cab-
inet 2 by extending from the central part 2c to two different
positions in the outer periphery part 2r of the cabinet 2,
and a plurality of speaker units 3, 3, arranged in the
cabinet 2 and attached to the wall part 15, wherein a first
speaker unit 3, is arranged in one space 2S, partitioned
by the wall part 15 with the sound emission surface of
the first speaker unit 3, being directed to the other space
28, partitioned by the wall part 15, while a second speak-
er unit 3, is arranged in the other space 2S, with the
sound emission surface being directed to said one space
2S84, and a duct 4 (44, 4,) is provided in the cabinet 2 to
communicate between the space 2S,, 2S, and the out-
side.

Fig. 3
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Description
FIELD OF THE INVENTION

[0001]
vice.

The present invention relates to a speaker de-

BACKGROUND OF THE INVENTION

[0002] In a speaker device equipped with a cabinet
and a speaker unit, those which have a bass reflex type
cabinet for actively utilizing the sound emitted from the
rear side of a speaker unit (diaphragm) are known. A
bass reflex type or an acoustimass type cabinet forms a
given volume of space on the rear side of a speaker unit,
and one end of the space is opened while the other end
has a duct which is opened toward the sound emission
side.

[0003] A patent literature 1 that is shown below de-
scribes a small-sized and light-weighted speaker device
capable of reproducing a low frequency range, wherein
a speaker unit is attached at the central part of the rear
surface board of a speaker box, and a low-frequency
reproduction duct is provided on the sound emission side
of the speaker unit while a bass-reflex duct is provided
on the rear side of the speaker unit, and the low-frequen-
cy reproduction duct is constituted of a first and a second
duct parts, wherein the first duct part extends along the
rear surface board and the upper surface board to open
at the upper front surface of the speaker unit while the
second duct part extends along the rear surface board
and the bottom surface board to open at the lower front
surface of the speaker box.

[0004] Further, apatentliterature 2 thatis shown below
describes a speaker device comprising a first duct elon-
gatedly formed in the direction orthogonal to the emission
direction of sound pressure that is emitted from the front
side of a speaker unit and a second duct elongatedly
formed with one end being joined to the first duct, wherein
the speaker unit is arranged at the joining portion of the
first duct and the second duct, and the sound pressure
emitted from the rear side of the speaker unit is transmit-
ted to the first duct side via the second duct, joined to-
gether with the sound pressure emitted from the front
side of the speaker unit, and then released to the outside
from the first duct.

[0005]

[Patent literature 1]Japanese laid-open patent pub-
lication 11-136786
[Patent literature 2]Japanese patent 3410206
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] A speaker device equipped with the aforemen-
tioned cabinet is required to secure space for arranging
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a speaker device in accordance with the volume of the
cabinet, whereby the installation position of a speaker
device is subject to limitation. When adopting the afore-
mentioned bass reflex type or acoustimass type cabinet,
an air chamber is provided on the opposite side of the
sound emission side of a speaker unit and a duct is re-
quired to be elongatedly formed from the air chamber
toward the sound emission side, whereby it becomes dif-
ficult to install a speaker device in narrow space. In ad-
dition, when a plurality of speaker units is provided, in
order to acquire a preferable acoustic characteristic in
low frequency range, it is required to secure a sufficient
volume of the air chamber, and thus the installation po-
sition of a speaker device is subjected to further limitation
unless the speaker device is efficiently arranged.
[0007] When a speaker device is arranged in limited
space such as the inside of a car, it is effective in improv-
ing utilization efficiency to arrange a speaker device by
using space which is to be dead space under ordinary
circumstances. When the space which is to be dead
space under ordinary circumstances is utilized as an air
chamber, the volume of the air chamber is subject to
constraints, and therefore it becomes necessary to cre-
ate an efficiently way of making the partition of the cabinet
and making the arrangements of the speaker unit and
the duct.

[0008] For example, when a speaker device is ar-
ranged in a spare tire housed in a car body, constraints
arise such that the outer diameter of the speaker device
is required to be smaller than the inner diameter of the
spare tire or smaller than the outer diameter of a wheel.
Hereby, the outer diameter as well as the shape of a
cabinet is necessarily subject to constraints. In such a
speaker device, for example, when an acoustimass type
cabinet is employed, a preferable acoustic characteristic
in a low frequency range cannot be acquired unless there
is ingenuity in the arrangement of an air chamber or a
duct on the front side and the rear side of the speaker
unit. Further, when two or more speaker units are ar-
ranged, further efficient arrangements and configura-
tions of an air chamber and a duct including the arrange-
ments of the speaker units are required.

[0009] Inaspeakerdevice forlow-frequency reproduc-
tion wherein a speaker unit is arranged in a cabinet, the
diameter of the diaphragm of a speaker unit is subject to
limitation due to the height of a cabinet, whereby the di-
ameter of the diaphragm for acquiring desired large
sound pressure may not be established depending on
the installation space of the speaker device. In this case,
when a large sound pressure is sought by increasing the
amplitude of vibration of the diaphragm, creating a design
for the support system and the drive system of a speaker
unit becomes difficult. As a result a problem arises due
to distortion that is frequently generated in the repro-
duced sound pressure.

[0010] Therefore, an object of the present invention is
to address such a problem. That is, it is an object of the
present invention to provide a speaker device wherein a
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preferable acoustic characteristic in a low frequency
range can be acquired by effectively securing an air
chamber and so forth in a cabinet even in limited instal-
lation space of the speaker device; a bass reflex type
cabinet can be adopted by efficiently arranging an air
chamber and a duct even when the outer diameter and
the shape of a cabinet is limited and a comparatively
large air chamber can be secured even when a plurality
of speaker units is used while making efficient use of the
space in the cabinet; and in a speaker device for low-
frequency reproduction with a speaker unit being ar-
ranged in the cabinet, even when the diameter of the
diaphragm is subject to limitation due to the installation
space of the speaker device, large sound pressure as
well as high-quality reproduced sound can be generated.

MEANS FOR SOLVING THE PROBLEM

[0011] In order to achieve such an object, a speaker
device according to the present invention includes at
least the following configuration.

[0012] A speakerdevice includes a cabinet configured
with a housing part and a cap part, a wall part arranged
in the cabinet, partitioning a space in the cabinet by ex-
tending from a central part to two different positions in
an outer periphery part of the cabinet, and a plurality of
speaker units arranged in the cabinet and attached to
the wall part, wherein a first speaker unit is arranged in
one space partitioned by the wall part with a sound emis-
sion surface of the first speaker unit being directed to the
other space partitioned by the wall part, while a second
speaker unitis arranged in the other space with the sound
emission surface being directed to the one space, and a
duct is provided in the cabinet to communicate between
the space and the outside.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a perspective view illustrating the outer ap-
pearance of the configuration of a speaker device
according to one embodiment of the present inven-
tion;

Fig. 2 is a view illustrating the internal structure of a
speaker device according to one embodiment of the
present invention;

Fig. 3is aviewillustrating a duct structure of a speak-
er device (perspective view of a speaker device 1
without a cap part) according to one embodiment of
the present invention;

Fig. 4 is aview illustrating an attachment relationship
between a housing part and a wall part in a speaker
device according to an embodiment of the present
invention;

Fig. 5 is a view illustrating a cap part of a speaker
device according to an embodiment of the present
invention (Fig. 5(a) is a plan view and Fig. 5(b) is a
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rear side perspective view);

Fig. 6 is a view illustrating a sound emitting part of a
speaker device according to an embodiment of the
present invention (Fig. 6(a) is a plan view and Fig. 6
(b) is a rear side perspective view);

Fig. 7 is aview illustrating a speaker unit of a speaker
device according to an embodiment of the present
invention (Fig. 7(a) is a perspective view of the outer
appearance and Fig. 5(b) is a cross-sectional per-
spective view);

Fig. 8 is a view illustrating an example of mounting
a speaker device 1 according to an embodiment of
the present invention; and

Fig. 9 is a view illustrating a vehicle equipped with a
speaker device according to an embodiment of the
present invention.

BEST MODE FOR PRACTICING THE INVENTION

[0014] Hereinafter, an embodiment of the present in-
vention is described with reference to the drawings. Al-
though an embodiment of the present invention includes
the contents shown in the drawings, it is not limited here-
to. Fig. 1 is a view illustrating the outer appearance of
the configuration of a speaker device 1 (perspective view)
according to one embodiment of the present invention,
and Fig. 2 is a view illustrating the internal structure of a
speaker device 1 according to one embodiment of the
present invention.

[0015] A speaker device 1 according to an embodi-
ment of the present invention is provided with a cabinet
2 and a duct 4, and a speaker unit 3 (34, 3,) is deployed
in a cabinet 2. The cabinet 2 is provided with at least a
housing part 10and a cap part 13, and aduct4 is provided
on the cabinet 2. In an example shown in the drawing,
the cabinet 2 is formed with the housing part 10 and a
sound emitting part 14 thatis made of a member different
from the housing part 10. The example shows that the
duct 4 (44, 4,) is provided on the sound emitting part 14,
but not limited hereto, the duct 4 (4,, 4,) may be provided
on the part integrally configured with the housing part 10
and the sound emitting part 14. The speaker device 1 is
particularly suitable for low frequency reproduction, and
sound emitted from a speaker unit that is driven in the
cabinet 2 is released from the duct 4 (4,4, 4,) to the out-
side. In the example shown in the drawing, the lateral
shape of the housing part 10 forming the cabinet 2 is
shown in a cylindrical shape as an example, but is not
limited thereto, and various types of shapes such as a
rectangular shape may be used. The shape of the cabinet
2 is determined by the shape of space where the speaker
device 1 is housed. The housing part 10, the sound emit-
ting part 14, and the cap part 13 may be respectively
formed with different members. Also, the housing part 10
and the sound emitting part 14 or the sound emitting part
14 and the cap part 13 can be integrally formed.

[0016] A wall part 15 is arranged in the cabinet 2 so
as to extend from the central part 2c of the cabinet 2
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toward different positions 2r4, 2r, in the outer periphery
part 2r, and the wall part 15 partitions the space 2S in
the cabinet 2 into two spaces (one space 2S; and the
other space 2S,). In the example shown in the drawing,
the wall part 15 is a plate shaped member and has planar
parts 15A, 15B along the axial direction L of the cabinet
2. The planar parts 15A, 15B respectively extend in two
directions R1, R2 orthogonally to the axial direction L of
the cabinet 2. In the example shown in the drawing, the
angle defined by the two directions R1, R2 of the planar
parts 15A, 15B is less than 180 degrees and is in refrac-
tive state, and the wall part 15 is arranged in the cabinet
2 such that the volume of one partitioned space 2S; is
larger than the volume of the other space 2S,. The angle
defined by the two directions R1, R2 of the planar parts
15A, 15B may be adjustable to 180 degrees as neces-
sary.

[0017] Two speaker units 3 (first speaker unit 3; and
second speaker unit 3,) are arranged in the cabinet 2
(housing part 10) and the first speaker unit 3; and the
second speaker unit 3, are attached to the wall part 15.
The first speaker unit 3, and the second speaker unit 3,
are attached respectively to the planar parts 15A, 15B,
whereby the sound emission directions are directed to
two directions orthogonally to the axial direction L of the
cabinet 2. Further, the first speaker unit3, is arranged in
one space 2S, partitioned by the wall part 15 and the
second speaker unit 3, is arranged in the other space
28, partitioned by the wall part 15, and the first speaker
unit 31 and the second speaker unit 3, are arranged such
that the sound emission surfaces 3a4, 3a, are directed
to mutually different spaces 2S,, 2S,. That is, the sound
emission surface 3a1 of the first speaker unit 3, arranged
in one space2S; is directed to the other space 2S,, and
the sound emission surface 3a, of the second speaker
unit 3, arranged in the other space 2S, is directed to one
space 2S;.

[0018] Aregulating device 40 electrically connected to
one or both of the speaker unit31 and the second speaker
unit3, is arranged in one of the spaces 2S,, 2S, in the
cabinet 2 partitioned by the wall part 15. In the example
shown in the drawing, the space 2S1 is made larger than
the space 2S, and the regulating device (amplifier) 40 is
arranged in the space 28, that is larger than the other.
Further, one of the ducts 4 is arranged above the regu-
lating device 40 as described later. A heat releasing fin
40a is provided on the regulating device 40 on the side
of the first speaker unit 3, or the second speaker unit 3.
The first speaker unit 3; and the second speaker unit 3,
are driven by the regulating device 40 in substantially the
same phase. Specifically, when the first speaker unit 3,
emits a sound wave toward the other space 2S,, the sec-
ond speaker unit 3, also emits a sound wave toward the
other space 2S,. In other words, when the diaphragm of
the first speaker unit 3, vibrates or is displaced toward
the other space 2S,, the diaphragm of the second speak-
er unit 3, also vibrates or is displaced toward the other
space 2S,.
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[0019] In a speaker device 1 having such a structure,
when the duct 4 is provided so as to communicate be-
tween only one of the partitioned spaces 2S; and 2S,
and the outside, a bass reflected type cabinet system
can be realized, and when two ducts 41, 4, are provided
so as to communicate between each of the spaces 2S,
and 2S, and the outside as described later, an acousti-
mass type cabinet system can be realized.

[0020] The cabinet2is covered with a cap part 13, and
has the speaker units 34, 3, arranged therein, whereby
the speaker units 34, 3, are not exposed, and thus the
cabinet 2is structured to substantially protect the speaker
units 34, 3,. Hereby, the speaker device 1 can be de-
ployed with no relation to the surrounding condition of
the installation space. The speaker device 1 can protect
the speaker unit 3, 3, from being damaged even in the
space where a movable object exists around or in the
place where hand touching commonly occurs.

[0021] Further, in the speaker device 1, the ducts 4
(44, 4,) are formed at the upper part of the housing part
10. As such, even when the lateral side of the housing
part 10 is covered with a support body and so forth, the
sound emitting opening of the ducts 4 (44,4,) can be ef-
fectively opened. Further, the ducts 4 (44, 4,) are opened
on the lateral side of the cabinet 2, whereby the sound
emitting opening of the ducts 4 (44, 4,) can be effectively
opened even when the top of the cap part 13 is covered
with some items placed on the cap part 13. Specifically,
in the example shown in the drawing, since the top sur-
face of the cap part 13 is formed in a planar shape, the
top of the cap part 13 can be used for placing some items
thereon.

[0022] The wall part 15 for partitioning the space inside
the cabinet 2 partitions the space inside the cylindrical
cabinet 2 along a cylindrical axis, whereby internal ar-
rangement can be made effectively using the height of
the cabinet 2. The speaker units 34, 3, are attached in
the direction obliquely to the plane forming the wall part
15 having the planar parts 15A, 15B which are along the
axis of the cabinet 2, specifically in substantially the or-
thogonal direction in the example shown in the drawing,
whereby the speaker units 34, 3, can be deployed, having
diameters in accordance with the height of the cabinet2.
[0023] The wallpart 15is provided with the planar parts
15A, 15B radially shaped from the central part 2c of the
cabinet 2 toward the outer periphery part 2r of the cabinet
2, and by arbitrarily setting the angle of the planar parts
15A, 15B, the space in the cabinet 2 can be partitioned
at any ratio. Hereby, the acoustic characteristic such as
the minimum resonance frequency or the low frequency
reproduction band can be adjusted.

[0024] By arranging the regulating device 40 in the
space 2S, of the cabinet 2, the space in the cabinet 2
can be effectively used, and the speaker device 1 can
be made compact. Further since the regulating device
40 is provided between the first speaker unit3; and the
second speaker unit3,, it is cooled down by the airflow
generated by the speaker units 34, 3,, and thus the tem-
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perature of the entire regulating device 40 can be de-
creased. Here, by providing the heat releasing fin 40a,
the airflow generated from the speaker units 3, 3, im-
pinges on the heat releasing fin 40a, and thus the regu-
lating device 40 can be further cooled down.

[0025] Inthe example shown inthe drawing, by making
an angle between the planar parts 15A, 15B of the wall
part 15, one of the partitioned spaces 2S,, 2S, becomes
larger than the other in the cabinet 2, and by arranging
the regulating device 40 in the larger space 2S1, the uti-
lization efficiency of the space in the cabinet 2 is in-
creased while the volume of the air chamber in the cab-
inet 2 is sufficiently secured.

[0026] The diaphragms of the two speaker units 34, 3,
are respectively driven substantially in the same phase.
That is, the diaphragms of the two speaker units 34, 3,
substantially vibrate simultaneously in the direction of en-
tering the space 2S, and vibrate simultaneously in the
direction of exiting the space 2S,, hereby, the speaker
unit can generate larger sound pressure than in the case
of a single speaker unit. When the cabinet 2 is provided
in the limited space, although the height of the cabinet 2
may not be increased and the diameter of the diaphragm
may not be increased, by driving the two speaker units
34, 3, substantially in the same phase, large sound pres-
sure can be generated.

[0027] The reproduced sound pressure of a speaker
unit is determined by the volume of air that a diaphragm
discharges (in proportion to diaphragm area X amplitude
of vibration). If the diaphragm area cannot be increased,
when the reproduced sound pressure is increased by
means of amplitude of vibration, it is difficult to design
the support system and the drive system of a speaker
unit, which can respond to the large amplitude of vibra-
tion. As a result, the reproduced sound pressure is sub-
ject to distortion. When the two speaker units 3, 3, are
driven substantially in the same phase as shown in the
embodiment according to the present invention, the am-
plitude of vibration of a diaphragm required for generating
substantially the same sound pressure can be halved,
whereby high quality reproduced sound with reduced dis-
tortion can be acquired.

Further, when the two speaker units 34, 3, are driven
substantially in the same phase, the diaphragm of the
first speaker unit 3, vibrates or is displaced toward the
other space 2S,, while the diaphragm of the second
speaker unit3, also vibrates or is displaced toward the
other space 2S,.

[0028] When the diaphragms of the two speaker units
34, 3, substantially vibrate to simultaneously enter the
space 2S, and vibrate to simultaneously exit the space
28,, the distortions of the support system or the drive
system generated by each of the speaker units 3,, 3,
can cancel each other out, whereby high quality repro-
duced sound can be acquired.

[0029] Fig 3 is a view illustrating a duct structure of a
speaker device according to an embodiment of the
present invention (perspective view of a speaker device
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1 when a cap part is removed). The two ducts 4 (first
duct4, and second duct 4,) are provided in the cabinet
2. The first duct 4, communicates between one space
28, of the spaces in the cabinet 2 that are partitioned by
the wall part 15 and the outside, while the second duct
4, communicates between the other space 2S, and the
outside.

[0030] The two ducts 4 (first duct 4, and second duct
4,) are provided on the sound emission sides of each of
the two speaker units 3 (first speaker unit 3; or second
speaker unit 3,) and the first speaker unit3, and the sec-
ond speaker unit 3, are driven by the regulating device
40 substantially in the same phase as described above
or the second speaker unit 3, may be configured with a
passive unit (passive radiator). Further, when the second
speaker unit 3, is a passive unit, a voice coil included in
the second speaker unit 3, is short-circuited or a mag-
netic circuit is removed, and a dust cap and so forth is
provided on the inner side of a voice coil or a voice coil
support part supporting the voice coil, and a vibrating
body (includes a diaphragm, an edge and a voice coil
and also may include a voice coil support part)efficiently
receiving air pressure released from the rear side of the
first speaker unit 3; may be configured, or the voice coil
may not be provided.

[0031] In the ducts 4 (first duct4, and second duct4,),
one end part 4a is arranged between the first speaker
unit31 and the second speaker unit 3,, and the other end
partdbis arranged near the outer periphery part 2r of the
cabinet 2.

[0032] Further, the ducts 4 (first duct 4, and second
duct 4,) are configured from one end through the other
end such that one part extends in the axial direction (L
direction) of the cabinet 2, and then the other part extends
from the central part 2cto the outer periphery part 2r of
the cabinet 2 (R direction). That is, the end part 4a of the
duct 4 is formed in the axial direction (L direction)of the
cabinet 2 while the other part is formed in the direction
along a planar surface substantially orthogonally to the
axial direction (L direction) and the end part 4b is directed
to the outer periphery part 2r of the cabinet 2.

[0033] Further, at least one (the first duct 4, in the ex-
ample shown in the drawing) of the ducts 4 (first duct 4,
and second duct 4,) is formed such that the part extend-
ing from the central part 2¢ through the outer periphery
part 2r of the cabinet 2 is formed adjacently to the outer
periphery part 2r of the cabinet 2.

[0034] The ducts 4 are formed within the cabinet 2,
wherein the first duct 4, and the second duct 4, are pro-
vided within the space surrounded by the first speaker
unit 34, the second speaker unit 3, and the cabinet 2.
The ducts 4 are formed using a part of the space within
the spaces 2S,, 2S,, and the bottom face part 4cof the
first duct 41 and the second duct 4, is arranged in the
position lower than the upper end part 3b of the first
speaker unit 31 and the second speaker unit 3, in the
axial direction (L direction) of the cabinet 2. The bottom
face part 4cof the first duct 4, and the second duct 4,
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may be arranged in the position substantially the same
as or higher than the upper end part 3b of the first speaker
unit 3, and the second speaker unit 3, in the axial direc-
tion (L direction)of the cabinet 2.

[0035] As can be seen in the drawing, the first duct 4,
through which the larger space 2S, of the spaces 2S;,
28, in the cabinet 2 partitioned by the wall part 15 com-
municates with the outside, is arranged so as to extend
comparatively long and the second duct 4, through which
the smaller space 2S, communicates with the outside,
is arranged so as to extend comparatively short. Further
the first duct 4, through which the larger space 2S, com-
municates with the outside is formed in a curved shape,
whereby the effective length is made comparatively long.
Further, in order to prevent the effective length of the duct
from becoming shorter eventually by liquid flowing along
the shortest path even if the duct is formed in a curved
shape, the first duct 4, is adapted such that the exit can-
not be viewed from the entrance, that is, a straight flow
passage is not formed. By employing such a duct con-
figuration, it becomes possible to lower the low-frequency
reproduction limitfrequencies, thatis, to broaden the low-
frequency reproduction band of the speaker device 1.
[0036] Further, each of the first duct 4, and the second
duct 4, is configured to have a constant cross-sectional
shape (rectangular shape) along the length direction, and
thus the occurrence of abnormal noises (wind noises) is
prohibited. Further, the first duct 4, and the second duct
4, are configured to change the extending directions from
the vertical direction (axial direction) to the horizontal di-
rection (the direction orthogonal to the axis) and the flow
passage of the duct is changed with the highest possible
curvature at this direction changing part. Also by this con-
figuration, the occurrence of abnormal noises can be pro-
hibited.

[0037] Further, the bottom face part 4c of the first duct
4, and the second duct 4, is arranged in the position
lower than the upper end part 3b of the first speaker unit
34 and the second speaker unit 3, in the axial direction
(L direction) of the cabinet 2, and the first duct 41 and
the second duct 4, are arranged, efficiently utilizing the
upper part of the empty space in the cabinet 2where no
speaker units 34, 3, exist. Hereby, the ducts 44, 4, having
desired diameters and the effective lengths can be
formed in the limited space within the cabinet 2 while a
comparatively large air chamber can be secured under
the bottom face part 4c of the ducts 4,, 4,.

[0038] Fig. 4 is a view illustrating attachment relation-
ship of a wall part 15 to a housing part 10 in a speaker
device 1. The wall part 15 is provided with an attaching
counterpart 15C to which a first speaker unit 3; and a
second speaker unit 3, are attached. The aforemen-
tioned planar parts 15A, 15B form this attaching coun-
terpart 15C. The attaching counterpart 15C has a central
contact part 15D which comes into contact with the cen-
tral part 2c¢ of the cabinet 2, and both ends of the outer
periphery part of the attaching counterpart 15C are
formed integrally with a circumferential part 15E which

10

15

20

25

30

35

40

45

50

55

is formed along the outer periphery part 2r of the cabinet
2. Further, the circumferential part 15E of the wall part15
is provided with an attachment part 15E1 attached to the
outer periphery part 2r of the cabinet 2. The attachment
part 15E1 is formed in a flange shape extending from the
circumferential part 15E, and is mounted on a mounting
surface 2ra formed on the outer periphery part 2r of the
cabinet 2 (housing part 10), and thereby the wall part 15
is attached to the cabinet 2.

[0039] The cabinet 2 has the aforementioned housing
part 10 (first housing part 11) and a second housing part
12 is configured in the first housing part 11, wherein the
second housing part 12 forms the aforementioned wall
part 15. The second housing part12 includes a bottom
face part 12a and an outer periphery tubular part 12b. A
reinforcing part 12c having protruding shape is formed
on the second housing part 12 in the radial or peripheral
direction of the cabinet 2. Further, a projection part (not
shown, for example, having a shape like a projection part
2d) that supports the speaker unit 3,, especially a mag-
netic circuit that is described later is provided on the bot-
tom face part 12a of the second housing part. The pro-
jection part forms a gap between the magnetic circuit of
the speaker unit 3, and the bottom face part 10a, whereby
the occurrence of abnormal noises due to the speaker
unit 3 coming into contact with the cabinet 2 is reduced.
Further, the abnormal noises may be reduced by provid-
ing a buffer material (cushion material, damping material)
between the projection part and the magnetic circuit of
the speaker unit 3,.

[0040] Further, a terminal partE1 is provided on the
outer periphery part of the cabinet 2. The terminal part
E, is provided on a sound emitting part 14 that is de-
scribed later, and serves as a terminal part electrically
connecting a regulating device that is described later to
the outside.

[0041] A housing part 10 (first housing part 11) is pro-
vided with a bottom face part 10a and an outer periphery
tubular part 10b that support the wall part 15, and a tu-
bular part 10c is erected in the axial direction from the
bottom face part 10a, forming a central part 2c. The pro-
jection part 2d is provided on the bottom face part 10a
to support a second housing part 12. The protrusion part
2d forms a gap between the bottom face part 12a of the
second housing part 12 and the bottom face part of the
housing part 10 whereby the occurrence of abnormal
noises due to the contact between the second housing
part 12 and the housing part 10 is reduced. The abnormal
noises may be reduced by providing a cushion material
(cushion material, damping material) in between the pro-
jection part 2d and the second housing part 12.

[0042] The outer periphery part of a sound emitting
part 14 as a separate member which is described later
is arranged on a mounting surface 2ra formed on the
outer periphery part of the first housing part 11. A coupling
part 2ra1 formed on the mounting surface 2ra is coupled
with the outer periphery part of the sound emitting part 14.
[0043] Further, the first cabinet 21 is formed as the first
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housing part 11 while the second cabinet 2, is formed
with the wall part 15 and the second housing part 12, and
the second cabinet 2, integrally formed with the first
speaker unit 3; and the second speaker unit 3, can be
separated from the first cabinet 21. Hereby, it becomes
possible to easily attach the wall part 15 and two speaker
units 34, 3, to the first cabinet 21.

[0044] Assuch,the speakerdevice 1 arranges the sec-
ond cabinet 2, in the first cabinet 2, and the second cab-
inet 2, configures a half cabinet volume in the acousti-
mass method. The second cabinet 2, is integrally formed
with the first speaker unit 3, and the second speaker unit
3, as the second housing part 12 including the wall part
15 to which the first speaker unit 3, and the second
speaker unit 3, are attached. The second cabinet 2, is
formed as the integrally formed housing part 12, whereby
it becomes easy to secure the sealing performance of
the half cabinet volume of the acoustimass method.
[0045] In the second cabinet 2,, the wall part 15 along
the axial direction of the cabinet 2 forms two baffle sur-
faces, to each of which the first speaker unit 3; and the
second speaker unit 3, are attached. Since the baffle
surfaces are integrally formed with the second cabinet
2, as described above, the strength of the baffle surfaces
can be increased, and thus the first speaker unit 3, and
the second speaker unit 3, can be firmly held when the
speaker device 1 is driven. That is, owing to the integral
structure of the second cabinet 2, the rigidity of the sec-
ond housing part 12 is increased, and thus the vibration
due to air pressure that the first speaker unit 3, and the
second speaker unit 3, generate can be prohibited. Fur-
ther, the vibrations caused when the first speaker unit 3,
the second speaker unit 3, are driven can cancel each
other out in the second housing part 12 without transmit-
ting throughout the speaker device 1.

[0046] The central part of the wall part 15 in the second
cabinet 2, is arranged so as to embrace the tubular part
10c erecting on the central part 2cof the first cabinet 21
(first housing part 11). Hereby, the wall part 15 to which
the first speaker unit 3; and the second speaker unit 3,
are attached is deployed radially (in the peripheral direc-
tion) from the central part 2c. The second cabinet 2, is
positioned by the tubular part 10c and the inner surface
of the first housing part 11, whereby the second cabinet
2, substantially increases the strength of the tubular part
10c provided on the first cabinet 24. Since the tubular
part 10c forms an attaching counterpart into which an
attaching member is inserted, such a double cabinet
structure contributes to improve the attachment strength
of the cabinet 2.

[0047] Fig. 5is a view illustrating a cap part 13 of the
speaker device 1 according to an embodiment of the
present invention (Fig. 5(a) is a plan view, and Fig. 5(b)
is arear side perspective view). The cap part 13 is formed
with a tabular member which closes the upper surface
of the cabinet2 described above. A hole part 13P is
formed in the central part of the cap part 13, and the hole
part 13P is formed in a surrounding recessed part 13P1.

10

15

20

25

30

35

40

45

50

55

The recessed part 13P1 serves as space which receives
the attaching member. A reinforcing part 13 having pro-
truding shape is formed on the front surface or the rear
surface of the cap part 13 in the radial direction or the
peripheral direction of the cap part 13. Further, a plurality
of coupling protrusions 13b are protruded from the rear
surface of the cap part 13 in order to couple with a sound
emitting part which is described later.

[0048] Fig. 6is aview illustrating a sound emitting part
14 of a speaker device 1 according to an embodiment of
the present invention (Fig. 6(a) is a plan view and Fig. 6
(b) is a rear side perspective view). The sound emitting
part 14 forms the aforementioned ducts 4 (first duct 4,
and second duct 4,) and can be formed integrally with
the aforementioned cabinet 2. As shown in the drawing,
the sound emitting part 14 can be also formed with a
separate member. Such a sound emitting part 14 formed
with a separate member is mounted on the housing part
10 (first housing part 11) thereby forming the first duct 4,
and the second duct 4,.

[0049] The sound emitting part 14 has a joint surface
14s formed on the top surface which is joined to the afore-
mentioned cap part 13, and the joint surface has a cou-
pling hole 14p which is formed to fit the aforementioned
coupling protrusion 13b of the cap part 13. Further, a
terminal part provided on the sound emitting part is cov-
ered with a protection part 14t.

[0050] In the duct 4 (first duct 4,, second duct 4,)
formed on the sound emitting part 14, the end part 4a is
formed in the axial direction (L direction) and other parts
are formed in the planar direction orthogonally to the axial
direction (L direction) with the end part 4b approaching
the outer periphery part 14a of the sound emitting part
14. Further, the sound emitting part 14 is provided with
an opening part 14b which is formed between the first
duct 4, and the second duct 4,. The cap part 13 is joined
so as to close the opening part 14b and form the top
surface of the first duct 4, and the second duct 4,.

In the example shown in the drawing, the opening parts
4b that are provided on the first duct 4, and the second
duct 4, are configured with the sound emitting part 14
and the cap part 13. The corner part of the opening part
4b formed on the side of the sound emitting part 14 is
formed in a curved shape while the corner part of the
opening part 4b on the side of the cap part 13 is formed
in a rectangular shape. However, the corner part on the
side of the cap part 13 may be formed in a curved shape,
which is preferable to reduce the occurrence of abnormal
noises (wind noises).

[0051] The cap part 13 is configured to be able to in-
tegrally join the sound emitting part 14, and the sound
emitting part 14 is configured to be able to integrally join
the second cabinet 2, including the first speaker unit 31
and the second speaker unit 3,. Further, attachment
parts 14c for attaching a regulating device 40 are provid-
ed on the bottom surface 4c of the first duct 4, of the
sound emitting part 14. As such, the cap part 13, the
sound emitting part 14, the second cabinet 2, including
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the first speaker unit 3; and the second speaker unit 3,
and the regulating device 40 are integrally joined, and
can be jointly separated from the first cabinet 21 (first
housing part 11) or attached to the first cabinet 2. Here-
by, a wiring work and so forth for the regulating device
40 can be easily performed, and after thoroughly com-
pleting various adjustments of the speaker units 34, 35,
the other components can be integrally incorporated into
the first cabinet 2, that is attached to an installation
space, and thus the workability of component mounting
is improved.

[0052] Fig. 7 is a view illustrating a speaker unit 3 of a
speaker device 1 according to an embodiment of the
present invention (Fig. 7(a) is an outer appearance per-
spective view and Fig. 7(b) is a cross-sectional perspec-
tive view along with an enlarged view of part A). The
speaker unit 3 (first speaker unit 3, or second speaker
unit 3,) is provided with a static part 30 formed with a
frame and so forth, a vibrating body 31 supported by the
static part 30 and a magnetic circuit 38. The vibrating
body 31 is provided with a diaphragm 32 and an edge
33 for supporting the diaphragm 32 at the static part 30
and so forth. The magnetic circuit 38 is provided with a
magnet 38A, a yoke 38B and a plate 38C.

[0053] The vibrating body 31 is provided with a voice
coil 34 and a driving member 35 which transmits the vi-
bration of the voice coil 34 to the diaphragm 32. In the
example shown in the drawing, the driving member 35
is provided with a venting hole 35e. The voice coil 34 is
wound around a voice coil support part (voice coil bobbin)
36 and vibrates integrally with the voice coil support part
36. In order to transmit the vibration of the voice coil 34
to the diaphragm32 via the voice coil support part 36 and
the driving member 35, one end of the driving member
35 is joined to the diaphragm 32, and the other end of
the driving member 35 is joined to the voice coil support
part 36.

[0054] The venting hole 35e formed on the driving
member 35 may be a hole part which communicates be-
tween the inside and outside spaces of the driving mem-
ber 35 or may be a hole part as a through-hole for con-
necting a lead wire pulled out from the voice coil 34 to a
terminal part arranged outside the driving member 35.
Further, a plurality of venting holes 35¢ is provided such
that the driving member 35 is provided with a hole part
which communicates between the inside and outside
spaces of the driving member 35 and a hole part as a
through-hole.

[0055] The diaphragm 32 is tabularly formed and the
outer edge part of the diaphragm 32 is joined to the inner
edge part of the edge 33 directly or via another member,
and the outer periphery part 33a of the edge 33 is joined
to the static part (frame) 30. By forming the diaphragm
32in atabular shape, sound waves with substantially the
same phase can be emitted from the entire diaphragm
32. In the example shown in the drawing, the outer edge
part of the diaphragm 32 is attached to the inner edge
part of the edge 33 via the outer edge part of the driving
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member 35.

[0056] The outer periphery part 35a of the driving
member 35 is attached to the diaphragm 32 and a re-
cessed part 35b is formed on the outer periphery part
35a of the driving member 35 on the side that faces the
diaphragm 32 (see an enlarged view of part A in Fig. 7
(b)). A protrusion part 35c that protrudes in the sound
emission direction is provided on the outer periphery part
35a of the driving member 35 on the outside of the re-
cessed part 35b and the outer periphery part of the dia-
phragm 32 and the inner periphery part 33b of the edge
33 is attached to the surface of the protrusion part 35¢c
on the side of the magnetic circuit 38. In the outer pe-
riphery part 33a of the edge 33 the thickness of the outer
side is formed larger than the thickness of the inner side,
and a given gap t is formed between the outer periphery
part 30a of the static part (frame) 30 and the outer pe-
riphery part 33a of the edge 33.

[0057] When joining the diaphragm 32 and the driving
member 35 with a connecting member, a recessed part
35b is formed on the outer periphery part 35a of the driv-
ing member 35 on the side that faces the diaphragm 32
and the protrusion part 35c that protrudes in the sound
emission direction is provided outside the recessed part
35b and the outer periphery part of the diaphragm 32,
whereby a connecting member (for example, adhesive
and so forth) that connects the diaphragm 32 and the
driving member 35 can be restrained from running down
the inner surface of the driving member 35 and dripping
to a magnetic gap and so forth. Further, the connecting
member pools in the recessed part 35b, thereby improv-
ing an adhesive force between the diaphragm 32 and the
driving member 35, thus the diaphragm 32 can be accu-
rately attached to the driving member 35.

[0058] The outer periphery part 33a of the edge 33 is
formed such that the outside thickness is larger than the
inside thickness and a given gap t is formed between the
outer periphery part 30a of the static part (frame) 30 and
the outer periphery part 33a of the edge 33, whereby
unwanted vibrations can be restrained from being trans-
mitted from the diaphragm 32 to the static part 30 via the
edge 33. Further, the outer periphery part 33a of the edge
33 comes into contact with the wall part 15, whereby air
can be restrained from leaking out of the joint surface
between the speaker unit 3 and the wall part 15, thus the
occurrence of abnormal noises due to the leakage of air
can be restrained.

[0059] The vibrating body 31 is provided with a damper
37 which supports the voice coil 34 at the static part
(frame) 30. In the example shown in the drawing, the
voice coil 34 is supported by the static part 30 via the
voice coil support part 36 by way of the damper 37. The
inner periphery part 35d of the driving member 35 and
the inner periphery part 37a of the damper 37 are at-
tached to the voice coil 34 or the voice coil support part
36, and an annular reinforcing part 39 which supports
the inner periphery part 35d of the driving member 35 or
the inner periphery part 37a of the damper 37 is connect-
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ed to the outer periphery surface side of the voice coil 34
or the voice coil support part 36.

[0060] In the speaker unit 3, a terminal part 41 is pro-
vided on the side part of the static part (frame) 30. Both
ends of the voice coil 34 are connected to respective
terminals 41a, 41b of the terminal part 41. Thus, the ter-
minal parts 41a, 41b are connected to the connecting
terminal of the regulating device 40.

[0061] Fig. 8isaview illustrating an example of mount-
ing a speaker device 1 according to an embodiment of
the presentinvention. Here, a speaker device 1 is mount-
ed within a wheel of a spare tire provided in a vehicle.
Figs. 8 (a) to 8(c) show different structures of an attaching
member.

[0062] The speaker device 1 (cabinet 2) is formed in
a prescribed shape corresponding to the inner side face
of a wheel T1 of a spare tire T1 provided in a vehicle.
Further, a hole part 2a into which a connecting tool M is
inserted is formed in the central part 2c of the cabinet 2.
The attaching member M is attached to a vehicle inte-
grally with the spare tire T. The opening part 14b of the
sound emitting part 14 shown in Fig. 6 configures the
hole part 2a into which the attaching member M is insert-
ed.

The speaker device 1 is placed on a wheel K provided
on the spare tire T, and the other end of the connecting
tool M is inserted into the hole part 2a of the speaker
device 1, the end of the attaching member M being fixed
to an attaching counterpart N. Further, a fastening mem-
ber V is provided on one end of the connecting tool M
and by applying rotations and so forth to the fastening
member V, speaker device 1 is fixed on the side of at-
taching counterpart N and is attached to the wheel K.
[0063] The aforementioned first duct 4, and second
duct4?2 is provided with a sound emitting hole (end part
4b) on the outer periphery side face of the cabinet 2,
which faces the inner periphery side face of the wheel
T1 of the spare tire T. A gap K that guides to the outside
sound waves emitted from the first duct 4, and second
duct4, is provided between the outer periphery side face
of the cabinet 2 where the sound emitting hole is formed
and the wheel T1 of the spare tire T. Such a structure
can keep sounds from being cut off even when a floor
mat or the like is placed on the cabinet 2, since by se-
curing the gap K the sound emitting holes of the first duct
4, and the second duct 4, are opened to the gap K. Fur-
ther, the gap K may also be a sound guide tube which
guides sound waves emitted from the first duct 4, and
the second duct 4, to the outside.

[0064] Fig. 9 is a view illustrating a vehicle equipped
with a speaker device according to an embodiment of
the present invention. A vehicle C is provided with a
speaker device 1, a spare tire T in which the speaker
device 1 is mounted, and an attaching counterpart N to
which the spare tire T is attached, the speaker device 1
and the spare tire T are integrally attached to the attach-
ing counterpart N by means of the attaching member M.
[0065] Here, the cabinet 2 is adapted to fit the wheel
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T1 of the spare tire T, and the space in the wheel T1 of
the spare tire T is effectively utilized so as to operate as
the acoustic load of the speaker device 1. Further the
cabinet 2 is adapted to fit the wheel shape of the spare
tire T, whereby attachment can be effected with little
looseness within the wheel T1. Owing to the shape of
the cabinet 2 fitting the wheel T1, the volume of the cab-
inet attached within the wheel T1 can be secured to the
maximum extent possible, and therefore low frequency
reproduction is advantageously effected.

[0066] In order to attach the cabinet 2 to the wheel T1
of the spare tire T, the outer diameter of the cabinet 2 is
made smaller than the inner diameter of the wheel T1,
and a gap may be formed between the outer periphery
side face of the cabinet 2 and the inner periphery side
face of the wheel. In this case, the bottom face part of
the cabinet 2 is fixed to the wheel T1, whereby the oc-
currence of abnormal noises caused by the contact be-
tween the cabinet 2 and the wheel T1, specifically the
contact between the outer periphery side face of the cab-
inet 2 and the inner diameter side surface of the wheel
T1 can be restrained.

[0067] The first duct 4, and the second duct 4, which
respectively communicate between the two spaces 2S;,
28, inthe cabinet 2 and the outside serve as sound emit-
ting parts of an acoustimass type cabinet. Two spaces
2S,, 28, are formed by partitioning the wheel T1 in the
axial direction of the wheel T1, and thus an acoustimass
type cabinet is effectively formed by utilizing the space
within the cylindrical wheel T1.

[0068] Notably, the wall part 15 for partitioning the
spaces 28,4, 2S, includes the attaching counterpart 15C
(planar parts 15A, 15B) that makes an angle, and the
space 2S, surrounded by the planar parts 15A, 15B that
makes an angle can collect sound waves emitted from
the rear side of the second speaker unit 3, and efficiently
guide the collected sound waves to the second duct 4,,
[0069] Twospeakerunits 34, 3,arrangedinthe cabinet
2 are covered with the cap part 13, and thus are substan-
tially protected. As such, even when tools and the like
are deployed near the wheel T4, or a spare tire T is ar-
ranged together with other items in a trunk room, the
speaker units 3, 3, that are in the cabinet 2 are not sub-
ject to damages. For example, if a speaker device 1 is a
subwoofer for low frequency reproduction, a directional
characteristic in a low frequency range is comparatively
small, and thus even when the speaker device 1 is mount-
ed in a spare tire wheel in a trunk room, it is possible to
successfully provide reproduced sound to the entire room
of a car.

[0070] Further, the sound emitting holes of the first duct
4, and the second duct 4, are provided near the opening
part of the wheel T1 (upper part), whereby a rate of emit-
ted sound waves interfering with the wheel T1 can be
reduced. If the sound emitting holes of the duct 4 is pro-
vided on the lower part, emitted sound waves are inter-
rupted by the side surface of the wheel T1 and are
damped before they reach inside the roomin a car. How-
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ever, according to the speaker device 1, such a problem
does not occur.

Further, a spare tire is arranged under the floor (under
floor mat) in the trunk room of a vehicle and so forth, but
is not limited thereto, and may be arranged anywhere in
a vehicle as long as it has little effect on passengers.
[0071] As described above, an embodiment of the
present invention has been described in detail with ref-
erence to the drawings. But a specific configuration is
not limited to these embodiments, and any alterations in
design, etc. without departing from the scope of the pre-
set invention can be included in the present invention. In
addition, each of the above-described embodiments can
be combined by mutually using each technology unless
there is a specific contradiction or problem in the purpose
and configuration and so forth.

Claims
1. A speaker device comprising:

a cabinet configured with a housing part and a
cap part;

a wall part arranged in said cabinet, partitioning
a space in said cabinet by extending from a cen-
tral part to two different positions in an outer pe-
riphery part of said cabinet; and

a plurality of speaker units arranged in said cab-
inet and attached to said wall part, wherein

a first speaker unit is arranged in one space par-
titioned by said wall part with a sound emission
surface of said first speaker unit being directed
to the other space partitioned by said wall part,
while a second speaker unit is arranged in the
other space with said sound emission surface
being directed to said one space, and

a duct is provided in said cabinet to communi-
cate between said space and the outside.

2. The speaker device according to claim 1, wherein
said duct has a first duct communicating between
said one space and the outside, and a second duct
communicating between said other space and the
outside.

3. The speaker device according to claim 2, wherein
said speaker unit directed to one of said first or sec-
ond duct is a passive unit.

4. The speaker device according to claim 2, wherein
saidfirstduct and said second duct are adapted such
that
one end is arranged between said first speaker unit
and said second speaker unit while the other end is
arranged near said outer periphery part of said cab-
inet, and
one part extends in the axial direction of said cabinet
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from said one end to the other end while the other
part extends in the direction from said central part to
said outer periphery part of said cabinet.

5. The speaker device according to claim 2, wherein a

portion provided on at least one of said ducts and
extending from said central part to said outer periph-
ery part of said cabinet is formed adjacently to said
outer periphery part of said cabinet.

6. The speaker device according to claim 5, wherein

said first duct and said second duct are provided
within the space surrounded by said first speaker
unit, said second speaker unit and said cabinet.

7. The speaker device according to claim 6, wherein a

bottom face part of said first duct and said second
duct is lower than an upper end part of said first
speaker unit and said second speaker unit in the
axial direction of said cabinet.

8. The speaker device according to claim 7, wherein

said wall part includes an attaching counterpart at-
taching said first speaker unit and said second
speaker unit, and

a circumferential part is provided on said outer pe-
riphery part of said attaching counterpart so as to be
formed along said outer periphery part of said cabi-
net.

9. The speaker device according to claim 8, wherein

said circumferential part of said wall part is provided
with an attachment part attached to said outer pe-
riphery part of said cabinet

10. The speaker device according to claim 9, wherein
said housing part of said cabinet is defined as a first
housing part and a second housing part is configured
in said first housing part, and
said second housing part includes a bottom face part
and an outer periphery tubular part, and
said second housing part forms said wall part.

11. The speaker device according to claim 10, wherein
said cabinet configured with said first housing part
is defined as a first cabinet, and
said second housing part configures a second cab-
inet formed in said first cabinet, and
said second cabinet is separated from said first cab-
inet integrally with said first speaker unit and said
second speaker unit.

12. The speaker device according to claim 11, wherein
a reinforcing part having protruding shape is formed
on said second housing part in the radial or periph-
eral direction of said first cabinet.

13. The speaker device according to claim 12, wherein
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said first housing part includes a bottom face part
supporting said wall part, and an outer periphery tu-
bular part, and

said cap part is formed in a tabular shape.

The speaker device according to claim 13, wherein
a sound emitting part including said first duct and
said second ductis arranged between said first hous-
ing part and said cap part, and

said outer periphery part of said sound emitting part
is arranged on said outer periphery part of said first
housing part, and

said first housing part, said cap part and said sound
emitting part are formed with different members.

The speaker device according to claim 14, wherein
said sound emitting part includes an opening part
formed between said first duct and said second duct,
said opening part of said sound emitting part is
closed by said cap part being attached to said sound
emitting part.

The speaker device according to claim 15, wherein
a reinforcing part having protruding shape is formed
in the radial direction or in the peripheral direction of
said cap part on the surface of said cap part facing
said opening part of said sound emitting part.

The speaker device according to claim 16, wherein
said first speaker unit or said second speaker unit
includes

a static part, a vibrating body and a magnetic circuit
supported by said static part, and

said vibrating body includes a diaphragm and an
edge supporting said diaphragm at said static part,
and

said magnetic circuit includes a magnet and a yoke.

The speaker device according to claim 17, wherein
said vibrating body includes a voice coil and a driving
member transmitting the vibration of said voice coil
to said diaphragm, and

said diaphragm is formed in a tabular shape.

The speaker device according to claim 18, wherein
an outer periphery part of said driving member is
attached to said diaphragm,

and arecessed partis formed on said outer periphery
part of said driving member on the side that faces
said diaphragm.

The speaker device according to claim 19, wherein
at said outer periphery part of said driving member
is provided a protrusion part protruding in the sound
emission direction outside said recessed part and
said outer periphery part of said diaphragm, and

an inner periphery part of said edge is attached on
the surface on the side of said magnetic circuit in
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said protrusion part.

The speaker device according to claim 20, wherein
in said outer periphery part of said edge

the thickness of the outer side is formed larger than
the thickness of the inner side, and

a given gap is formed between said outer periphery
part of said static part and said outer periphery part
of said edge.

The speaker device according to claim 21, wherein
said vibrating body includes a damper supporting
said voice coil to said static part, and

an inner periphery part of said driving member and
an inner periphery part of said damper are attached
to a voice coil support part supporting said voice coil,
and

an annular reinforcing part supporting said inner pe-
riphery part of said driving member or said inner pe-
riphery part of said damper is coupled to an outer
periphery side face of said voice coil support part.

The speaker device according to claim 22, wherein
a regulating device is arranged in said space in said
cabinet partitioned by said wall part in order to elec-
trically connect to one or both of said first speaker
unit and said second speaker unit.

The speaker device according to claim 23, wherein
said first speaker unit and said second speaker unit
are driven in substantially the same phase.

The speaker device according to claim 24, wherein
one of said ducts is arranged above said regulating
device.

The speaker device according to claim 25, wherein
a heat releasing fin is provided on said regulating
device on the side of said first speaker unit or said
second speaker unit.

The speaker device according to claim 1, wherein
said cabinet is formed in a prescribed shape corre-
sponding to an inner side face of a wheel of a spare
tire provided in a vehicle, and

said cabinet has a hole part formed in said central
part to insert an attaching member attaching said
cabinet and said spare tire integrally to said vehicle.

The speaker device according to claim 15, wherein
said cabinet is formed in a prescribed shape corre-
sponding to said inner side face of a wheel of a spare
tire provided in a vehicle,

said cabinet has a hole part formed in said central
part to insert a attaching member attaching said cab-
inet and said spare tire integrally to said vehicle, and
said opening part of said sound emitting part config-
ures a hole part into which said attaching member
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is inserted.

The speaker device according to claim 28, wherein
said first duct and said second duct include a sound
emitting hole at an outer periphery side face of said
first cabinet facing an inner periphery side face of
said wheel of said spare tire, and

a gap guiding to the outside sound waves emitted
from said first or said second duct is provided be-
tween said outer periphery side face of said cabinet
where said sound emitting hole is formed and the
wheel of said spare tire.

A vehicle comprising: a speaker device according to
claim 28, a spare tire in which the speaker device is
mounted, and an attaching counterpart to which the
spare tire is attached, wherein

said speaker device and said spare tire are integrally
attached to said attaching counterpart by means of
said attaching member.
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