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audio signal. A front speaker (2) (Fig. 3A1) and a rear
speaker (3) (Fig. 3B1) have substantially the same con-
figuration, but the number of turns and the winding width
(ChR) of the voice coil (205) of the rear speaker (3) (Fig.
3B2) is twice the number of turns and the winding width
(ChF) of the voice coil (205) of the front speaker (2) (Fig.
3A2).
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Description

[0001] The presentdisclosurerelates to vehicle speak-
er systems mounted to vehicles.

[0002] Knownvehicle speaker systems mounted to au-
tomobiles include a vehicle speaker system including
four speakers, that is, a left-channel front speaker 21
disposed on the left side in front of the front seat of an
automobile, a right-channel front speaker disposed on
the right side in front of the front seat of the automobile,
a left-channel rear speaker disposed on the left side be-
hind the front seat of the automobile, and a right-channel
rear speaker disposed on the right side behind the front
seat of the automobile.

[0003] For such vehicle speaker systems, there is a
known technique for making up the lack of the playback
volume of a bass range of the left-channel front speaker
and theright-channel front speaker using the left-channel
rear speaker and the right-channel rear speaker in such
a manner that a left-channel audio signal output from the
audio device is directly output to a left-channel front
speaker 21 and is output to the left-channel rear speaker
via a low-pass filter and that a right-channel audio signal
output from the audio device is directly output to the right-
channel front speaker and is output to the right-channel
rear speaker via a low-pass filter (for example,
JP2007-243430A).

[0004] Another known technique for such vehicle
speaker systems is a technique of attaching a duct-
shaped adaptor that gives an acoustic effect thatincreas-
es the richness of the bass to the front of the speaker
(for example, JP2005-311908A).

[0005] The above technique of outputting audio signals
to the left-channel rear speaker and the right-channel
rear speaker via a low-pass filter needs a cumbersome
task for installing the low-pass filter in a relatively narrow
speaker mounting space in the panel of the automobile.
[0006] Furthermore, the low-pass filter only cuts high
tones, and the bass output characteristics of the left-
channel rear speaker and the right-channel rear speaker
themselves are not improved, so that the effect of en-
hancing the richness of the bass is limited.

[0007] With the technique of attaching the adaptor to
the front of the speaker, the speaker to which the adaptor
is attached cannot be mounted using a general speaker
mounting structure provided on the panel of an automo-
bile, so that the automobile needs a special panel struc-
ture.

[0008] Accordingly, it is an object to the present dis-
closure to improve the bass output characteristics of the
rear speaker without the need for cumbersome tasks and
a special structure of the automobile in a vehicle speaker
system including a front speaker and a rear speaker.
[0009] The invention relates to a vehicle speaker sys-
tem and audio system according to the appended claims.
Embodiments are disclosed in the dependent claims. Ac-
cording to an aspect, the present disclosure provides a
vehicle speaker system including front speakers to be
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respectively disposed on left and right panels of a vehicle
cabin and rear speakers to be respectively disposed at
positions behind the front speakers on the left and right
panels. The front speakers and the rear speakers each
include a diaphragm, a magnetic circuit configured to
generate a magnetic flux, a voice coil bobbin connected
to the diaphragm so as to be movable with respect to the
magnetic circuit, and a voice coil wound around the outer
circumference of the voice coil bobbin. The voice coil is
disposed at a position where the magnetic flux generated
by the magnetic circuit passes through. The voice coil
receives an audio signal. The winding width of the voice
coil of at least one of the rear speakers is larger than the
winding width of the voice coil of at least one of the front
speakers (in the following each designated as "the front
speaker" and "the rear speaker", which may also cover
more than one speakers, analogously.)

[0010] In the vehicle speaker system, thus setting the
winding width of the voice coil of the rear speaker larger
than the winding width of the front speaker prevents the
distance between the voice coil and the magnetic circuit
from increasing with the displacement of the voice coil
bobbin at the output of bass to decrease a driving force
for the diaphragm. This makes the sound pressure of the
bass output from the rear speaker larger than that from
the front speaker, with the sizes and other specifications
of the front speaker and the rear speaker unchanged.
Furthermore, this increases the weight of the vibration
system that vibrates in response to an audio signal, such
as the voice coil bobbin, the voice coil, and the dia-
phragm. This therefore increases the duration of the vi-
bration of the vibration system at the output of bass to
increase the lingering sound of the bass, enhancing the
richness of the bass output from the rear speaker.
[0011] Since the front speaker and the rear speaker
may have the same size, and there is no need for another
component such as a low-pass filter, the rear speaker
can be installed in a general speaker mounting structure
provided on the panel of the automobile in the same pro-
cedure as for the front speaker.

[0012] In the vehicle speaker system, the voice coil of
the rear speaker may have a larger number of turns than
the voice coil of the front speaker.

[0013] In the vehicle speaker system, the wire of the
voice coil of the rear speaker may have a larger diameter
or a larger cross-sectional area than the voice coil of the
front speaker.

[0014] This suppresses an increase in the electrical
resistance of the voice coil of the rear speaker with an
increase in the winding width of the voice coil, thereby
suppressing a decrease in the sound pressure of the out-
put sound due to an increase in the electrical resistance
and increases the weight of the vibration system that vi-
brates in response to an audio signal, such as the voice
coil bobbin, the voice coil, and the diaphragm, thereby
enhancing the richness of the bass output from the rear
speaker.

[0015] In the vehicle speaker system, the voice coil of
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the front speaker may include a single coil, and the voice
coil of the rear speaker may include a plurality of coils
connected in parallel, and the coils may be wound in lay-
ers around the outer circumference of the voice coil bob-
bin.

[0016] This suppresses an increase in the electrical
resistance of the voice coil of the rear speaker with an
increase in the winding width of the voice coil, thereby
suppressing a decrease in the sound pressure of the out-
put sound due to an increase in the electrical resistance
and increases the weight of the vibration system that vi-
brates in response to an audio signal, such as the voice
coil bobbin, the voice coil, and the diaphragm, thereby
enhancing the richness of the bass output from the rear
speaker.

[0017] In the vehicle speaker system, the voice coil
bobbin of the front speaker may be disposed so as to be
movable in a front-to-back direction of the front speaker
with respect to the magnetic circuit, and the voice coil
bobbin of the rear speaker may be disposed so as to be
movable in the front-to-back direction of the rear speaker
with respect to the magnetic circuit. The diaphragm of
the rear speaker may be smaller in size in the front-to-
back direction than the diaphragm of the front speaker.
The movable range of the voice coil bobbin of the rear
speaker in the front-to-back direction may be larger than
the movable range of the voice coil bobbin of the front
speaker in the front-to-back direction.

[0018] This allows coping with an increase in the range
(stroke) in which the voice coil bobbin vibrates with an
increase in the driving force for the bass with almost no
change in the overall size.

[0019] In the vehicle speaker system, the diaphragm
of the rear speaker may be larger in weight and rigidity
than the diaphragm of the front speaker.

[0020] Thisimproves the sound quality of the bass out-
put from the rear speaker and further increases the
weight of the vibration system to further enhance the rich-
ness of the bass output from the rear speaker.

[0021] Inthe vehicle speaker system, the front speaker
and the rear speaker may each include a frame that sup-
ports all of the diaphragm, the magnetic circuit, the voice
coil bobbin, and the voice coil. The frame of each of the
front speaker and the rear speaker may include a mount-
ing portion to be fixed to the panel of the automobile. A
size of the rear speaker from a rear surface of the mount-
ing portion of the frame to a rear end of the rear speaker
in the front-to-back direction is preferably within 120% of
a size of the front speaker from a rear surface of the
mounting portion of the frame to a rear end of the front
speaker in the front-to-back direction.

[0022] The lateral size of the rear speaker is preferably
within 120% of the lateral size of the front speaker.
[0023] Thuslimiting the size oftherear speaker relative
to the front speaker with a size that can be installed in
the left and right panels of the automobile allows both of
the front speaker and the rear speaker to be installed in
the left and right panels of the automobile without hin-
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drance, thereby providing flexibility in size setting for the
rear speaker.

[0024] The present disclosure further provides an au-
dio system including the vehicle speaker system and an
audio device configured to output a front left-channel au-
dio signal to at least one of the front speakers disposed
on the left panel as an audio signal to be applied to the
voice coil of the front speaker, output a front right-channel
audio signal to atleast one of the front speakers disposed
on the right panel as an audio signal to be applied to the
voice coil of the front speaker, output a rear left-channel
audio signal to at least one of the rear speakers disposed
on the left panel as an audio signal to be applied to the
voice coil of the rear speaker, and output a rear right-
channel audio signal to at least one of the rear speakers
disposed on the right panel as an audio signal to be ap-
plied to the voice coil of the rear speaker. The front left-
channel audio signal and the rear left-channel audio sig-
nal have the same frequency response, and the front
right-channel audio signal and the rear right-channel au-
dio signal have the same frequency response.

[0025] The audio system describe above achieves rich
bass playback using only an audio device that outputs
audio signals having the same frequency response to
the front speaker and the rear speaker without using a
special device, such as an amplifier for a subwoofer.
[0026] In a vehicle speaker system including a front
speaker and a rear speaker, an embodiment of the
present disclosure enhances the bass output character-
istics of the rear speaker without the need for cumber-
some tasks and a special structure of the automobile.

Fig. 1 is ablock diagram illustrating the configuration
of an audio system according to an embodiment of
the present disclosure;

Fig. 2Ais adiagram illustrating the placement of front
speakers and rear speakers according to an embod-
iment of the present disclosure;

Fig. 2B is adiagram illustrating the placement of front
speakers and rear speakers according to an embod-
iment of the present disclosure;

Fig. 3A1 is a cross-sectional view a front speaker
according to an embodiment of the present disclo-
sure illustrating the configuration thereof;

Fig. 3A2 is an enlarged view the front speaker ac-
cording to an embodiment of the present disclosure;
Fig. 3B1 is a cross-sectional view a rear speaker
according to an embodiment of the present disclo-
sure illustrating the configuration thereof;

Fig. 3B2 is an enlarged view the rear speaker ac-
cording to an embodiment of the present disclosure;
Fig. 4 is a graph illustrating an example of the fre-
quency responses of the front speaker and the rear
speaker according to an embodiment of the present
disclosure;

Fig. 5A is a cross-sectional view a rear speaker ac-
cording to another embodiment of the present dis-
closure illustrating the configuration thereof;
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Fig. 5B is a cross-sectional view a rear speaker ac-
cording to still another embodiment of the present
disclosure illustrating the configuration thereof;

Fig. 6A is a cross-sectional view a rear speaker ac-
cording to still another embodiment of the present
disclosure illustrating the configuration thereof; and
Fig. 6B is a cross-sectional view a rear speaker ac-
cording to still another embodiment of the present
disclosure illustrating the configuration thereof.

[0027] Embodiments of the present disclosure will be
described hereinbelow.

[0028] Fig. 1 illustrates the configuration of an audio
system according to an embodiment of the present dis-
closure.

[0029] The audio system according to the present em-
bodiment is a system installed in an automobile. The au-
dio system is disposed inside the instrument panel of an
automobile, such as a dashboard, and includes an audio
device 1 that outputs two signals, an audio signal L of
the left channel and an audio signal R of the right channel.
The audio system further includes front speakers 2, that
is, a left-channel front speaker 21 and a right-channel
front speaker 22, and rear speakers 3, that is, a left-chan-
nel rear speaker 31 and a right-channel rear speaker 32.
[0030] The audio device 1 outputs the left-channel au-
dio signals L to the left-channel front speaker 21 and the
left-channel rear speaker 31 and outputs the left-channel
audio signals R to the right-channel front speaker 22 and
the right-channel rear speaker 32.

[0031] The left-channel audio signals L that the audio
device 1 outputs to the left-channel front speaker 21 and
the left-channel rear speaker 31 are audio signals having
the same frequency response. The right-channel audio
signals R that the audio device 1 outputs to the right-
channel front speaker 22 and the right-channel rear
speaker 32 are audio signals having the same frequency
response.

[0032] In addition, the audio system may have one or
two channels for outputting a monophonic signal. In this
case, one channel may be split, and the two rear speak-
ers may be connected to the channels, or the two rear
speakers may be individually connected to the two chan-
nels.

[0033] Next, as illustrated in Figs. 2A and 2B, the left-
channel front speaker 21 is disposed on the left side of
the vehicle cabin in front of the seat back of the front seat,
such as the inside of a left front door panel of the auto-
mobile. The right-channel front speaker 22 is disposed
on the right side of the vehicle cabin in front of the seat
back of the front seat, such as in the right front door panel
of the automobile.

[0034] Theleft-channel rear speaker 31 is disposed on
the left side of the vehicle cabin behind the seat back of
the front seat of the automobile, such as in the left rear
door panel of the automobile or in the panel behind the
left rear door panel. The right-channel rear speaker 32
is disposed on the right side of the vehicle cabin behind
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the seat back of the front seat of the automobile, such
as in the right rear door panel of the automobile or in the
panel behind the right rear door panel. Since rear speak-
ers having the same diameter as the diameter of the front
speakers are to be installed in the rear door panel and
so on, the diameters of the rear speaker mounting holes
are set equal to the diameters of the mounting holes in
the front door panel and so on.

[0035] Figs. 3A1,3A2,3B1, and 3B2 illustrate the con-
figurations of the speakers 2 and 3.

[0036] Fig. 3A1 illustrates a cross-section of the front
speaker 2 (the left-channel front speaker 21 and the right-
channel front speaker 22). Fig. 3B1 illustrates a cross-
section of the rear speaker 3 (the left-channel rear speak-
er 31 and the right-channel rear speaker 32).

[0037] As illustrated in Fig. 3A1, the front speaker 2
includes a yoke 201, a magnet 202, a top plate 203, a
voice coil bobbin 204, a voice coil 205, a frame 206, a
damper 207, a diaphragm 208, an edge 209, and a dust
cap 210.

[0038] Assuming that the upper side in Fig. 3A1 is the
front of the front speaker 2, and the lower side is the rear
of the front speaker 2, the yoke 201 has a protrusion 2011
protruding to the front at the center. The magnet 202 in
aring shape is disposed around the outer circumference
of the protrusion 2011. The top plate 203 in a ring shape
made of iron or the like is disposed on the magnet 202.
The yoke 201, the magnet 202, and the top plate 203
form a magnetic circuit 220.

[0039] The voice coil bobbin 204 has a hollow cylindri-
cal shape. The voice coil 205 to which an audio signal is
applied fromthe audio device 1is wound around the outer
circumference of the voice coil bobbin 204. The upper
end of the voice coil bobbin 204 is sealed with the dust
cap 210. The protrusion 2011 of the yoke 201 is inserted
into the hollow of the voice coil bobbin 204 and guides
the forward-reverse movement of the voice coil bobbin
204. The voice coil 205 is disposed at the position be-
tween the protrusion 2011 of the yoke 201 and the top
plate 203, through which a magnetic flux generated be-
tween the inner peripheral ends of the top plate 203 by
the magnetic circuit 220 passes.

[0040] The frame 206 has flanges at the inner circum-
ferential end and the outer circumferential end of the cone
shape. The flange atthe inner circumferential end is fixed
to the upper surface of the top plate 203. The flange at
the outer circumferential end of the frame 206 is fixed to
a rim 5 of a speaker mounting opening provided in the
panel of the automobile, with a ring-shaped baffle board
4 in between, in such a manner that almost all of a portion
of the front speaker 2 lower than the flange at the outer
circumferential end of the frame 206 is fit in the panel.
[0041] The damper 207 has a ring shape, whose inner
circumferential end is fixed to the voice coil bobbin 204,
and whose outer circumferential end is fixed to the frame
206.

[0042] The diaphragm 208 has a cone-shape, whose
outer circumferential end is fixed to the front end of the
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frame 206 at the edge 209. The inner circumferential end
of the diaphragm 208 is fixed to the front end of the voice
coil bobbin 204.

[0043] In such a configuration of the speaker 2, when
an audio signal is applied from the audio device 1 to the
voice coil 205, the voice coil bobbin 204 is vibrated for-
ward and backward by the electromagnetic action of a
magnetic flux generated from the magnetic circuit 220
and the audio signal flowing through the voice coil 205
according the amplitude of the audio signal. When the
voice coil bobbin 204 vibrates, the diaphragm 208 con-
nected to the voice coil bobbin 204 vibrates to generate
a sound responsive to the audio signal.

[0044] Asillustratedin Fig. 3B1, therear speaker 3 has
a configuration similar to the configuration of the front
speaker 2 illustrated in Fig. 3A1, but differs in the number
of turns and the winding width of the voice coil 205.
[0045] As illustrated in Fig. 3A2 in which the periphery
of the voice coil 205 of the front speaker 2 is illustrated
in enlarged view, and as illustrated in Fig. 3B2 in which
the periphery of the voice coil 205 of the rear speaker 3
is illustrated in enlarged view, the number of turns of the
voice coil 205 of the rear speaker 3 is twice the number
of turns of the voice coil 205 of the front speaker 2, and
the winding width ChR of the voice coil 205 of the rear
speaker 3 is twice the winding width ChF of the voice coil
205 of the front speaker 2.

[0046] Fig. 3A2 and Fig. 3B2 schematically show the
difference in the voice coil 205 between the front speaker
2 and the rear speaker 3. The actual number of turns and
the actual wire-diameter of each voice coils 205 differ
from those in the diagrams.

[0047] Thus setting the number of turns and the wind-
ing width of the voice coil 205 of the rear speaker 3 twice
those of the front speaker 2 prevents the distance be-
tween the voice coil 205 and the top plate 203 from in-
creasing with the displacement of the voice coil bobbin
204 at the output of bass having a long vibration period
to decrease a driving force for the diaphragm 208. This
allows increasing the driving force for abass range, there-
by making the sound pressure in the bass output from
the rear speaker 3 larger than that from the front speaker
2, with the sizes and other specifications of the front
speaker 2 and the rear speaker 3 unchanged. Further-
more, this increases the weight of the vibration system
that vibrates in response to an audio signal, such as the
voice coil bobbin 204, the voice coil 205, and the dia-
phragm 208. This therefore increases the duration of the
vibration of the vibration system at the output of bass to
increase the lingering sound of the bass, enhancing the
richness of the bass output from the rear speaker 3.
[0048] Since the front speaker 2 and the rear speaker
3 may have the same size, and there is no need for an-
other component such as a low-pass filter, the rear
speaker 3 can be installed in a general speaker mounting
structure provided on the panel of the automobile in the
same procedure as for the front speaker 2.

[0049] Fig. 4 illustrates an example of the frequency
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responses of bass of the front speaker 2 and the rear
speaker 3 when the number of turns and the winding
width of the voice coil 205 of the rear speaker 3 are set
twice those of the front speaker 2.

[0050] As illustrated, the output sound pressure in the
bass range of 80 Hz or less of the rear speaker 3 is larger
than the output sound pressure in the bass range of the
front speaker 2. This shows that the present embodiment
can enhance the output characteristic of the bass range
of the rear speaker 3.

[0051] Since sounds below 80 Hz sound omnidirec-
tional for human ears without sense of direction, enhanc-
ing the output characteristics of the bass range of only
the rear speaker 3 allows sounds in the bass range with
a higher sound pressure to be output to the users in the
front seats almost without disturbing the localization of
the sound image due to the sound output from the front
speaker 2.

[0052] An embodiment of the present disclosure has
been described above.

[0053] In the above embodiment, the front speaker 2
and the rear speaker 3 are the same except the number
of turns and the winding width of the voice coil 205. Al-
ternatively, the front speaker 2 and the rear speaker 3
may differ in another element other than the number of
turns and the winding width of the voice coil 205.
[0054] However, the length Hr from the rear end of the
rear speaker 3 to the rear surface of the flange at the
outer circumferential end of the frame 206 illustrated in
Fig. 3B1 is set within 120% of the length Hf from the rear
end of the front speaker 2 to the rear surface of the flange
at the outer circumferential end of the frame 206 illustrat-
ed in Fig. 3A1 so that both of the front speaker 2 and the
rear speaker 3 can fit in the panel of the automobile with-
out hindrance.

[0055] The lateral (radial) dimension of the rear speak-
er 3 is the same as the lateral (radial) dimension of the
front speaker 2. This allows the rear speaker 3 to be
installed without hindrance even if the diameter of the
rear speaker mounting hole formed in the rear door panel
is the same as the diameter of the mounting hole formed
in the front door panel or the like.

[0056] In the above embodiment, the number of turns
and the winding width of the voice coil 205 of the rear
speaker 3 is twice the number of turns and the winding
width of the front speaker 2. However, the number of
turns and the winding width of the voice coil 205 of the
rear speaker 3 may not necessarily be twice those of the
front speaker 2. It is only required that the winding width
of the voice coil 205 of the rear speaker 3 is larger than
that of the front speaker 2 to enhance the output charac-
teristics of the bass from the rear speaker 3.

[0057] In the above embodiment, the winding width of
the voice coil 205 of the rear speaker 3 is set larger than
that of the front speaker 2 by setting the number of turns
of the voice coil 205 of the rear speaker 3 larger than that
of the front speaker 2. Alternatively, the winding width of
the voice coil 205 of the rear speaker 3 may be set larger
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than that of the front speaker 2 by setting the diameter
or the cross-sectional area of the voice coil 205 of the
rear speaker 3 larger than that of the front speaker 2.
[0058] In other words, for example, the winding width
or the cross-sectional area of the voice coil 205 of the
rear speaker 3 may be set twice the winding width of the
front speaker 2 by setting the diameter or the cross-sec-
tional area of the voice coil 205 of the rear speaker 3
twice that of the front speaker 2, as illustrated in Fig. 5A.
[0059] This suppresses an increase in the electrical
resistance of the voice coil 205 of the rear speaker 3 with
an increase in the winding width of the voice coil 205,
thereby suppressing a decrease in the sound pressure
of the output sound due to an increase in the electrical
resistance and increases the weight of the vibration sys-
tem, thereby enhancing the richness of the bass output
from the rear speaker 3.

[0060] The voice coil 205 of the rear speaker 3 in the
above embodiment may be such that two voice coils
whose winding width is larger than that of the front speak-
er 2 are connected in parallel, and the two voice coils are
layered around the outer circumference of the voice coil
bobbin 204.

[0061] In other words, for example, two coils 2051 and
2052 whose number of turns and winding width are twice
those of the voice coil 205 of the front speaker 2 may
used as the voice coil 205 of the rear speaker 3 and may
be layered around the other circumference of the voice
coil bobbin 204, as illustrated in Fig. 5B. In this case, the
two coils 2051 and 2052 are connected in parallel, so
that the audio signal from the audio device 1 is applied
in parallel to the coils 2051 and 2052.

[0062] This also suppresses an increase in the electri-
cal resistance of the voice coil 205 of the rear speaker 3
with an increase in the winding width of the voice coil
205, thereby suppressing a decrease in the sound pres-
sure of the output sound due to an increase in the elec-
trical resistance and increases the weight of the vibration
system, thereby enhancing the richness of the bass out-
put from the rear speaker 3.

[0063] As illustrated in Fig. 6A, the rear speaker 3 ac-
cording to the above embodiment may be configured
such that the length Fh of the frame 206 and the dia-
phragm 208 in the front-to-back direction may be smaller
than that of the front speaker 2, and the distance Yh from
the rear end of the voice coil bobbin 204 to the surface
of the yoke 201 behind the rear end may be increased
by a corresponding amount.

[0064] This allows coping with an increase in the range
(stroke) in which the voice coil bobbin 204 vibrates with
anincrease inthe driving force for the bass without almost
no change in overall size.

[0065] As illustrated in Fig. 6B, the rear speaker 3 of
the above embodiment may use a diaphragm 208 having
a larger weight and rigidity than the diaphragm 208 of
the front speaker 2.

[0066] Thisimproves the sound quality of the bass out-
put from the rear speaker 3 and further increases the
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weight of the vibration system to further enhance the rich-
ness of the bass output from the rear speaker 3.

Claims
1. A vehicle speaker system comprising:

front speakers (2, 21, 22) configured to be re-
spectively disposed on left and right panels of a
vehicle cabin; and

rear speakers (3, 31, 32) configured to be re-
spectively disposed at positions behind the front
speakers (2) on the left and right panels,
wherein the front speakers (2) and the rear
speakers (3) each include a diaphragm (208), a
magnetic circuit (220) configured to generate a
magnetic flux, a voice coil bobbin (204) connect-
ed to the diaphragm (208) so as to be movable
with respect to the magnetic circuit (220), and a
voice coil (205) wound around the outer circum-
ference of the voice coil bobbin (204), the voice
coil (205) being disposed at a position where the
magnetic flux generated by the magnetic circuit
(220) passes through, the voice coil (205) con-
figured to receive an audio signal, and

wherein the vehicle speaker system is charac-
terized in that a winding width (ChR) of the
voice coil (205) of at least one of the rear speak-
ers (3) is larger than a winding width (ChF) of
the voice coil (205) of at least one of the front
speakers (2).

2. The vehicle speaker system according to Claim 1,
wherein the voice coil (205) of the at least one of the
rear speakers (3) has a larger number of turns than
the voice coil (205) of the at least one of the front
speakers (2) .

3. The vehicle speaker system according to Claim 1 or
2,
wherein the wire of the voice coil (205) of the at least
one of the rear speakers (3) has a larger diameter
or a larger cross-sectional area than the voice coil
(205) of the at least one of the front speakers (2).

4. The vehicle speaker system according to one of
Claims 1 to 3,
wherein the voice coil of the at least one of the front
speakers (2) is composed of a single coil, and
wherein the voice coil (205) of the at least one of the
rear speakers (3) is composed of a plurality of coils
connected in parallel.

5. The vehicle speaker system according to any one of
Claims 1 to 4,
wherein the voice coil bobbin (204) of the at least
one of the front speakers (2) is disposed so as to be
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movable in a front-to-back direction of the front
speaker (2) with respect to the magnetic circuit (220),
wherein the voice coil bobbin (204) of the at least
one of the rear speakers (3) is disposed so as to be
movable in the front-to-back direction of the rear
speaker (3) with respect to the magnetic circuit (220),
wherein the diaphragm (208) of the at least one of
the rear speakers (3) is smaller in size in the front-
to-back direction than the diaphragm (208) of the at
least one of the front speakers (2), and

wherein a movable range of the voice coil bobbin
(204) of the at least one of the rear speakers (3) in
the front-to-back direction is larger than a movable
range of the voice coil bobbin (204) of the at least
one of the front speakers (2) in the front-to-back di-
rection.

The vehicle speaker system according to any one of
Claims 1 to 5,

wherein the diaphragm (208) of the at least one of
the rear speakers (3) is larger in weight and rigidity
than the diaphragm (208) of the at least one of the
front speakers (2) .

The vehicle speaker system according to any one of
Claims 1 to 6,

wherein the atleast one of the front speakers (2) and
the at least one of the rear speakers (3) each include
a frame (206) that supports all of the diaphragm
(208), the magnetic circuit (220), the voice coil bob-
bin (204), and the voice coil (205),

wherein the frame (206) of each of the at least one
of the front speakers (2) and the at least one of the
rear speakers (3) includes a mounting portion to be
fixed to the panel of the automobile, and

wherein a size (Hr) of the at least one of the rear
speakers (3) from a rear surface of the mounting
portion of the frame (206) to a rear end of the rear
speaker (3) in the front-to-back direction is within
120% of a size (Hf) of the at least one of the front
speakers (2) from a rear surface of the mounting
portion of the frame (206) to a rear end of the front
speaker (2) in the front-to-back direction.

The vehicle speaker system according to any one of
Claims 1to 7,

wherein a lateral size of the at least one of the rear
speakers (3) is within 120% of a lateral size of the
at least one of the front speakers (2).

An audio system comprising:

the vehicle speaker system accordingtoanyone
of Claims 1 to 8; and

an audio device configured to output a front left-
channel audio signal to at least one of the front
speakers (21) disposed on the left panel as an
audio signal to be applied to the voice coil (205)
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of the front speaker (21), output a front right-
channel audio signal to at least one of the front
speakers (22) disposed on the right panel as an
audio signal to be applied to the voice coil (205)
of the front speaker (22), output a rear left-chan-
nel audio signal to at least one of the rear speak-
ers (31) disposed on the left panel as an audio
signal to be applied to the voice coil (205) of the
rear speaker (31), and output a rear right-chan-
nel audio signal to at least one of the rear speak-
ers (32) disposed on the right panel as an audio
signal to be applied to the voice coil (205) of the
rear speaker (32), and

wherein the front left-channel audio signal and
the rear left-channel audio signal have a same
frequency response, and the front right-channel
audio signal and the rear right-channel audio
signal have a same frequency response.
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