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Description

TECHNICAL FIELD

[0001] The present invention relates to a speaker sys-
tem utilizing an adsorption phenomenon of a gas, and
equipment accommodating the same.

BACKGROUND ART

[0002] Conventionally, it has been difficult for a small-
size speaker system to reproduce a bass sound in con-
sideration of an influence of acoustic stiffness exerted in
a chamber of a speaker cabinet. This is because a re-
production limit of the bass sound of the speaker system
is determined depending on a capacity of the cabinet.
Thus, for the purpose of expanding the reproduction limit
of the bass sound without enlarging the capacity of the
cabinet, there has been a speaker system which has ac-
tivated carbon located inside of the cabinet (for example,
JP S 60 500645 A (= WO 84/03600 A1)).
[0003] FIG. 13 is a cross-sectional view of a main por-
tion of the speaker system described in Patent Document
1. Further, FIG. 14 is a cross-sectional view viewed from
along line K-L of FIG. 13. In FIG. 13, the speaker system
includes a cabinet 101, a woofer 102, activated carbon
103, a supporting material 104, a diaphragm 105, and a
vent tube 106. The woofer 102 is fixed to an opening
portion of the cabinet 101. The activated carbon 103 is
an aggregation of granular activated carbon. A shape of
the activated carbon 103 is maintained in a predeter-
mined shape by the supporting material 104. The sup-
porting material 104 is formed by, for example, a netted
material, and on a surface thereof, pores are formed so
as to allow air to pass through. The diaphragm 105 is
located between the woofer 102 and the activated carbon
103, and divides the chamber inside the cabinet 101 into
two. The vent tube 106 connects the two chambers di-
vided by the diaphragm 105.
[0004] An action of the speaker system shown in FIG.
13 will be described. When an electric signal is applied
to the woofer 102, a pressure in a chamber at a side of
the woofer 102 changes, and the diaphragm 105 vibrates
due to the pressure. Here, with regard to a chamber at
the side of the activated carbon 103, a pressure change
occurs inside the chamber due to vibration of the dia-
phragm 105, however, since air molecules inside the
chamber are adsorbed by the activated carbon 103 de-
pending on the pressure inside the chamber, the pres-
sure change inside the chamber is suppressed. As a re-
sult, the same effect as a case where the capacity of the
cabinet 101 is enlarged can be obtained, and conse-
quently, it is possible to reproduce the bass sound even
with a small cabinet, as if with a large cabinet.
[0005] WO 03/101147 A1 discloses a loudspeaker as-
sembly with driver units and a loudspeaker cabinet. A
mass of adsorbent material is located within a plurality
of tubes which are suspended within the cabinet from a

support arm. The tubes are suspended individually or
linked together to form curtains extending across the in-
terior of a box.
[0006] EP 1 696 694 A discloses a speaker device in-
cluding a cabinet, a speaker unit, a port, a cartridge and
an adsorbent material. The adsorbent material is dis-
posed in the interior of the cartridge being a container
removable from the cabinet. When the adsorbent mate-
rial is deteriorated, the cartridge is replaced or the ad-
sorbent material is reactivated, thereby making it possi-
ble to maintain over a long period of time the effect of
physical adsorption provided by the adsorbent material.
[0007] DE 197 23 338 A1 discloses a telephone with
a key pad and a loudspeaker integrated into a handset.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] Here, in the speaker system having a structure
as above described, for the purpose of increasing an ad-
sorption effect of the activated carbon 103, it is preferable
that the activated carbon 103 has wedge-shaped air gaps
as shown in FIG. 14. This is because this structure allows
increase in a contact area between space in the chamber
and the activated carbon 103. However, arrangement of
such air gaps on the activated carbon 103 has problems
as follows.
[0009] First, there is a problem in that it is difficult to
maintain a whole shape of the activated carbon 103. That
is, since the activated carbon 103 is of a granular type,
and the supporting material 104 is a netted material, the
supporting material 104 is deformed by vibration or the
like, and consequently the air gaps could not be formed
in an effective manner. For example, in the case where
the speaker system is accommodated in a vehicle or a
portable device, the air gaps are likely to be lost because
the activated carbon 103 and the supporting material 104
are deformed by the vibration of the device. Further, the
speaker system as shown in FIG. 13 is particularly effec-
tive for miniaturization, however, in this case, the activat-
ed carbon 103 and the supporting material 104 also need
to be miniaturized, as a matter of course. However, it is
substantially difficult to shape the supporting material 104
into a complicated shape as shown in FIG. 14, and there
is a problem in that the conventional technique as above
described is hardly applied to a small size speaker sys-
tem.
[0010] Therefore, an object of the present invention is
to provide a speaker system which is, without depending
on a shape of the gas adsorbing material such as the
activated carbon, capable of enlarging the contact area
between the gas adsorbing material and the space.

SOLUTION TO THE PROBLEMS

[0011] According to the invention the above object is
achieved by a speaker system with the features of claim
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1.
[0012] The cabinet may be formed in an integrated
manner with a frame of the speaker unit.
[0013] Spaces formed by the plurality of protruding ma-
terials may be connected to the chamber.
[0014] The plurality of protruding materials may be lo-
cated on at least one face of the cabinet.
[0015] The gas adsorbing material may be clamped
and fixed by the plurality of protruding materials.
[0016] The gas adsorbing material may be formed by
activated carbon.
[0017] The activated carbon may be formed by solidi-
fying granular activated carbon.
[0018] The activated carbon may have holes formed
so as to extend from a surface facing the speaker unit
toward a direction far away from the speaker unit.
[0019] The activated carbon may be formed by fibrous
activated carbon.
[0020] The speaker unit may be any one of an electro-
dynamic speaker, a piezoelectric speaker, an electrostat-
ic speaker, or an electromagnetic speaker.
[0021] The speaker unit may include: a diaphragm lo-
cated so as to form the chamber within the cabinet; and
an actuator which is located in the chamber and causes
the diaphragm to vibrate.
[0022] The speaker system may further comprise a di-
vider which is located in the chamber and has a plurality
of sound holes. In this case, the gas adsorbing material
which is supported by the plurality of protruding materials
and the divider.
[0023] Aside, the present invention refers to a portable
terminal device with the features of claim 13.
[0024] The cabinet may have pores formed so as to
connect the chamber to an inside of the equipment hous-
ing.
[0025] Further, the present invention refers to an au-
dio-visual equipment with the features of claim 15.
[0026] The cabinet may have pores formed so as to
connect the chamber to an inside of the equipment hous-
ing.
[0027] Aside, the present invention refers to a vehicle
with the features of claim 17.
[0028] The retaining section may be of a shape having
a space in an inside thereof, and retains the speaker
system in the inside. In this case, the cabinet has pores
formed so as to connect the chamber to the space in the
inside of the retaining section.

EFFECT OF THE INVENTION

[0029] According to the speaker system of the present
invention, the chamber at the backside of the speaker
unit has protruding sections, whereby a space is formed
between the gas adsorbing material and an inside wall
face of the cabinet space such that a sound is passing
through therebetween, and consequently it is possible to
enlarge a contact area between the activated carbon and
the space regardless of a shape of the activated carbon.

Accordingly, an equivalent capacity of the chamber is
increased in an efficient manner, and a reproduction
bandwidth of bass can be expanded. Further, it is possi-
ble to reduce an acoustic loss caused by the sound pass-
ing through an inside of the activated carbon, whereby
deterioration in the sound pressure level can be im-
proved. Further, the protruding sections can be formed
easily regardless of the shape of the chamber, therefore
it is possible to easily secure a sound path even if the
chamber is formed in an irregular shape, for example, in
accordance with a free space of accommodating equip-
ment. Furthermore, the protruding sections support the
gas adsorbing material, whereby the gas adsorbing ma-
terial can be retained in a secured manner even in a
vibrational state such as a case of being in a vehicle and
a cellular phone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a diagram showing a speaker system ac-
cording to a first embodiment of the present inven-
tion.
FIG. 2 is a diagram showing activated carbon used
in another embodiment.
FIG. 3 is a diagram showing a speaker system ac-
cording to a second embodiment of the present in-
vention.
FIG. 4 is a diagram showing a speaker system ac-
cording to an alternative example of the second em-
bodiment.
FIG. 5 is a diagram showing a speaker system ac-
cording to a third embodiment of the present inven-
tion.
FIG. 6 is a diagram showing a cellular phone which
is an example of a portable terminal device according
to a fourth embodiment.
FIG. 7 is a diagram illustrating an internal configura-
tion of a speaker system incorporated in the cellular
phone shown in FIG. 6.
FIG. 8 is a diagram showing a sound pressure fre-
quency response of the cellular phone according to
the fourth embodiment.
FIG. 9 is a diagram showing an alternative example
of the speaker system incorporated in the cellular
phone according to the fourth embodiment.
FIG. 10 is a profile of a vehicle door.
FIG. 11 is a cross-sectional view of a vehicle door
viewed from along line G-H of FIG. 10.
FIG. 12 is a diagram showing a configuration of a
flat-screen television according to a sixth embodi-
ment.
FIG. 13 is a cross-sectional view of a main portion
of a speaker system described in Patent Document
1.
FIG. 14 is a cross-sectional view viewed from along
line K-L of FIG. 13.
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DESCRIPTION OF THE REFERENCE CHARACTERS

[0031]

1,20,58,73,92 speaker unit
7, 24 frame
9, 31, 60, 72, 91 cabinet
13, 14, 27, 38, 40, 62, 83, 97 chamber
10, 25, 35, 57, 79, 94 activated carbon
11, 26, 37, 59, 66, 80, 95 protruding sections
61, 83, 96 pores
36, 56, 82 divider
30 actuator

BEST MODE FOR CARRYING OUT THE INVENTION

(First embodiment)

[0032] FIG. 1 is a diagram showing a speaker system
according to a first embodiment of the present invention.
FIG. 1(a) is a top view of a speaker system with a part
of a speaker unit allocated thereon being cut off such that
an internal structure can be viewed. FIG. 1(b) is a cross-
sectional view viewed from along line A-B shown in FIG.
1(a). In FIG. 1, the speaker system includes a speaker
unit 1, a cabinet 9, activated carbon 10, and protruding
sections 11. Note that in the first embodiment, an exam-
ple of an electro-dynamic speaker will be described.
[0033] The speaker unit 1 includes a yoke 2, a magnet
3, a plate 4, a voice coil 5, a diaphragm 6, a frame 7, and
a gasket 8. The yoke 2 has a box shape whose bottom
face is of a round shape and whose top face is open. The
magnet 3 is firmly fixed on an upper side of the bottom
face of the yoke 2. The plate 4 is fixed on an upper side
of the magnet 3. Here, each of the magnet 3 and the
plate 4 is of a cylindrical shape whose bottom face is of
a round shape. On the other hand, the frame 7 has a box
shape whose bottom face is of a round shape and whose
top face is open. At a center of the bottom face of the
frame 7, a mounting hole, which is the same in size as
the bottom face of the yoke 2, is formed, and the yoke 2
is inserted and firmly fixed to the mounting hole. The gas-
ket 8 is firmly fixed to an outer circumference of the top
face of the frame 7. The diaphragm 6 is firmly fixed be-
tween the frame 7 and the gasket 8. The voice coil 5 is
firmly fixed to the diaphragm 6 so as to be located within
a magnetic gap formed between the yoke 2 and the plate
4. Further, there is a plurality of sound holes 12 formed
on the bottom face of the frame 7. An overall shape of
the speaker unit 1 is a cylindrical shape.
[0034] Further, the cabinet 9 has a box shape whose
bottom face is of a round shape and whose top face is
open. The speaker unit 1 has an outer circumference
surface fixed on an inner circumference surface of the
cabinet 9 so as to cover an opening portion of the cabinet
9. A depth of the cabinet 9 is greater than a height of the
speaker unit 1, and thus a chamber 13 is formed in an
inside of the cabinet 9 and at a lower side of the speaker

unit 1. The chamber 13 is connected to an internal space
of the speaker unit 1 via the sound holes 12. Further, the
activated carbon 10 is located in the chamber 13. In FIG.
1, the activated carbon 10 is formed in the cylindrical
shape. Note that in the first embodiment, the activated
carbon 10 is formed by a lamination of a plurality of sheets
of activated carbon of a fibrous type (including a felt
type)(fibrous activated carbon). In another embodiment,
the activated carbon 10 may be formed by one sheet of
fibrous activated carbon. A plurality of the protruding sec-
tions 11 is formed on an inner circumference surface at
a lower side of the cabinet 9. The activated carbon 10 is
clamped and retained by the protruding sections 11.
Since the activated carbon 10 is retained by the plurality
of the protruding sections 11, a chamber 14 is formed on
a side face of the activated carbon 10. In the first embod-
iment, each of the protruding sections 11 is of a triangle
shape, but a shape of each of the protruding sections 11
may be of any shape as long as the chamber 14 can be
formed on the side face of the activated carbon 10.
[0035] An action of the speaker system configured as
above will be described. The yoke 2, the magnet 3, the
plate 4, and the voice coil 5, all composing a magnetic
circuit, act as a driving force generation means, and when
an acoustic signal is applied to the voice coil 5, a driving
force will be generated in the voice coil 5. As a result, the
diaphragm 6 firmly fixed on the voice coil 5 vibrates,
whereby a sound is emitted from the diaphragm 6. Since
an action of the speaker unit 1, which is an electro-dy-
namic speaker, is well known, a detailed description will
be omitted here.
[0036] The sound generated at a backside of the dia-
phragm 6 is transferred to the chamber 13 through the
sound holes 12. In this case, an pressure of the chamber
13 changes due to the sound, but since the activated
carbon 10 is located in an inside of the chamber 13, a
change in the pressure in the chamber 13 is suppressed
because of an adsorption of a gas by the activated carbon
10. Accordingly, the same effect as a case where a ca-
pacity of the cabinet 9 is enlarged can be obtained,
whereby a reproduction limit of a bass sound can be ex-
panded.
[0037] Here, a case will be considered, where the pro-
truding sections 11 are not formed on the inner circum-
ference surface of the cabinet 9, and whole of the inner
circumference surface of the cabinet and an outer cir-
cumference surface of the activated carbon 10 contact
with each other, thereby retaining the activated carbon
10. In this case, only a top face of the activated carbon
10 contacts with the chamber 13. Therefore, the sound
generated at the backside of the diaphragm 6 transfers
from the chamber 13 to the lower side part of the activated
carbon 10 after passing through the top face of the acti-
vated carbon 10. In this case, since the sound transfers
passing through an inside of the activated carbon 10, the
sound pressure will deteriorate due to a sound damping
effect by the activated carbon, compared to a case where
a sound transfers through the air. Therefore, in the case
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where the protruding sections 11 are not formed in the
cabinet 9, a sound pressure level of a sound to be repro-
duced is likely to be deteriorated.
[0038] On the other hand, in the first embodiment, the
protruding sections 11 are placed in the cabinet 9, where-
by the chamber 14 connected to the chamber 13 is
formed on the sides of the activated carbon 10. In this
case, the top face and the side face of the activated car-
bon 10 contact with spaces (the chamber 13 and the
chamber 14). Therefore, the sound generated at the
backside of the diaphragm 6 transfers from the chamber
13 to the lower side part of the activated carbon 10 after
passing through the top face of the activated carbon 10,
and also transfers from the chamber 13 to the lower side
part of the activated carbon 10 after passing through the
chamber 14 at the sides of the activated carbon 10. With
regard to the sound which transfers passing through the
chamber 14, an acoustic loss is smaller compared to a
case of passing through the inside of the activated carbon
10, and thus, with the chamber 14, it is possible to reduce
the acoustic loss in the inside of the activated carbon 10.
As above described, according to the first embodiment,
it is possible to suppress deterioration in the sound pres-
sure level compared to the case where the protruding
sections 11 are not formed in the inner circumference
surface of the cabinet 9.
[0039] Note that, in the first embodiment, the fibrous
activated carbon is used as the activated carbon 10, how-
ever, the activated carbon to be used may be of a granular
type (a powdery type), or may be of a block shape of the
granular type solidified with a binder such as a resin. The
fibrous activated carbon has micro pores, which adsorb
the gas and are located at a position much closer to a
contact surface with the outside, compared to the gran-
ular activated carbon or the like, and thus is considered
to have an increased effect of enlarging the reproduction
limit of the bass sound. Further, in the case of using the
granular activated carbon, a retaining material is needed
such that an aggregation of the granular activated carbon
can be retained in a fixed shape to some extent. That is,
instead of the activated carbon 10, the granular activated
carbon and the retaining material for retaining the gran-
ular activated carbon therein may be used. The retaining
material represents, for example, a bag which retains the
granular activated carbon in an inside thereof. The sound
generated by the speaker unit 1 is transferred through
the bag to the inside of the bag, the bag may seal the
activated carbon in the inside thereof. Note that in the
case of using the granular activated carbon and the re-
taining material, it is likely that the retaining material will
be deformed by vibration or the like, but the chamber 14
can be maintained by increasing a height of the protrud-
ing sections 11 even if the retaining material is deformed.
[0040] Note that in the case of using the block shaped
activated carbon which is made by solidifying the gran-
ular activated carbon, holes may be formed in the acti-
vated carbon as shown in FIG. 2. FIG. 2 is a diagram
showing the activated carbon used in another embodi-

ment. As shown in FIG. 2, a plurality of holes 16 is formed
in the block shaped activated carbon 15. Each of the
holes 16 is formed in a tube shape to as to face approx-
imately the same direction as each other. The activated
carbon 15 is preferably located in the inside of the cabinet
9 such that a traveling direction of the sound generated
by the speaker unit 1 (see an arrow as shown in FIG.2)
and the direction of the holes 16 coincide with each other.
In other words, it is preferable that the speaker unit 1 is
located at a position opposed to a surface of the activated
carbon 15 on which the hole 16 are formed. In this case,
the hole 16 are formed in a manner extending from the
surface opposed to the speaker unit 1 to a direction away
from the speaker unit 1. Specifically, with reference to
FIG. 1 as an example, the activated carbon 15 is located
such that the top face of the activated carbon 15 as shown
in FIG. 2 is opposed to the direction of the speaker unit
1, and the under face of the activated carbon 15 contacts
with the bottom face of the cabinet 9. The direction of the
activated carbon 15 to be located is determined by a po-
sitional relation with the speaker unit 1, and for example,
in the case of a speaker system according to a second
embodiment described below (see FIG. 4), it is preferable
that the activated carbon is located such that the holes
will be in a traverse direction (a direction approximately
parallel with the diaphragm 34). Accordingly, the sound
generated in the speaker unit 1 transfers to a part of the
activated carbon 15 far from the speaker unit 1 without
being interrupted by the activated carbon 15. Therefore,
the effect of the adsorption of the gas can be obtained
sufficiently in the activated carbon 15 not only at a part
close to the speaker unit 1 but also at the part far there-
from. Accordingly, an effect of expanding the reproduc-
tion limit of the bass sound can be increased compared
to a case where holes are not formed.
[0041] Further, in the case of using the above-de-
scribed block shaped activated carbon, the activated car-
bon may be located in the cabinet such that protruding
sections are formed in the activated carbon, and the pro-
truding sections contact with the cabinet. That is, a ma-
terial for the protruding section for supporting the activat-
ed carbon may be formed by the activated carbon itself.
Even with this structure, it is possible to form a chamber
between the activated carbon and the cabinet, and thus
the same effect as the above-described first embodiment
can be obtained.
[0042] As above described, according to the first em-
bodiment, it is possible to increase the contact area be-
tween the activated carbon and the surrounding space
without shaping the activated carbon 10 into a complex
shape, for example, by creating the air gaps. Accordingly,
it is possible to utilize the effect of the adsorption of the
activated carbon in an efficient manner, and also to sup-
press the deterioration in the sound pressure level. Fur-
ther, since the activated carbon is not necessarily shaped
into the complex shape, even a small-size speaker sys-
tem can be produced in a simple manner.
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(Second embodiment)

[0043] FIG. 3 is a diagram showing a speaker system
according to a second embodiment of the present inven-
tion. FIG. 3(a) is a top view of the speaker system with
a part of a speaker unit located thereon being cut off such
that an internal structure can be viewed. FIG. 3(b) is a
cross-sectional view viewed from along line C-D shown
in FIG. 3(a), and FIG. 3(c) is a cross-sectional view
viewed from along line E-F of FIG. 1(a). In FIG. 3, the
speaker system includes a speaker unit 20, a frame 24,
activated carbon 25, and protruding sections 26. In the
second embodiment, a piezoelectric speaker will be de-
scribed as an example.
[0044] The speaker unit 20 is the piezoelectric speak-
er, and includes a piezoelectric elements 21 and 23, and
an intermediate electrode 22. The frame 24 has a cham-
ber 27 in an inside thereof, and a hole is formed on a part
of a top face thereof. The intermediate electrode 22 is
fixed on the frame 24 such that an outer circumference
thereof blocks the hole. The piezoelectric element 21 is
attached to one face of the intermediate electrode 22,
and the piezoelectric element 23 is attached to another
face of the intermediate electrode 22. On the other hand,
the activated carbon 25 is located in the chamber 27
which is in the inside of the frame 24. The activated car-
bon 25 is located at an outer side of a space directly
below the speaker unit 20. In the second embodiment,
the activated carbon 25 is of a plate-like shape in which
areas of a top face and a under face thereof are larger
than those of the remaining faces. A plurality of the pro-
truding sections 26 is located in a space directly above
the activated carbon 25, and each of the plurality of the
protruding sections 26 is fixed on an inner side of the top
face of the frame 24. The activated carbon 25 is clamped
and supported by the protruding sections 26 and a bottom
face of the frame 24. Further, each of the plurality of the
protruding sections 26 is of an elongated rectangular par-
allelepiped, and spaces 28 are formed between the each
of the plurality of the protruding sections 26. Therefore,
the spaces 28 are formed between the top face of the
activated carbon 25 and the inner side of the top face of
the frame 24. Further, in FIG. 3, a thickness of a part of
the frame 24, where the activated carbon 25 is located,
is thicker than a thickness of a part where the activated
carbon 25 is not located.
[0045] An action of the speaker system configured as
above will be described. In the speaker unit 20 of a pie-
zoelectric type, when an electric voltage is applied to the
piezoelectric elements 21 and 23 attached to the both
faces of the intermediate electrode 22, the intermediate
electrode 22 vibrates due to extraction and contraction
or bending of the piezoelectric elements 21 and 23,
whereby a sound is generated. Since an action of the
speaker unit 20, which is the piezoelectric speaker, is
well known, a detail description thereof will be omitted
here.
[0046] The sound generated at a backside of the

speaker unit 20 is emitted to the chamber 27 of the frame
24. In this case, a pressure in the chamber 13 changes
do to the sound, but since the activated carbon 25 is
located in the inside of the chamber 27, a pressure
change in the inside of the chamber 27 is suppressed
due to adsorption of a gas by the activated carbon 25.
Therefore, the same effect as a case where a capacity
of an internal space of the frame is expanded can be
obtained, whereby a reproduction limit of a bass sound
can be increased.
[0047] Further, a plurality of the spaces 28 is allocated
by the protruding sections 26 between the top face of the
activated carbon 25 and the inner side of the top face of
the frame 24, and thus the sound emitted from the back-
side of the speaker unit 20 transfers from the wide top
face of the activated carbon 25 to an inside thereof after
passing through the spaces 28. Therefore, in the second
embodiment, as with the first embodiment, it is possible
to reduce an acoustic loss caused by the sound trans-
ferring through the inside of the activated carbon 25,
thereby improving a reproduction sound pressure of the
speaker system.
[0048] Note that, in the second embodiment, only the
top face side of the activated carbon 25 is supported by
the protruding sections 26, but, other faces may be sup-
ported by the protruding sections. FIG. 4 is a diagram
showing a speaker system according to an alternative
example of the second embodiment. Note that FIG. 4 is
a cross-sectional view of the speaker system viewed from
the same direction as the FIG. 3(b), and such compo-
nents parts that are the same as FIG. 3 are provided
common reference characters.
[0049] In FIG. 4, the protruding sections 26 are fixed
to an inner side of the under face of the frame 24 in ad-
dition to the inner side of the top face thereof. Therefore
the activated carbon is supported by the protruding sec-
tions 26 from the both sides of the top face and the under
face. Accordingly, since the spaces 28 are formed on the
both sides of the activated carbon 25, a contact area
between the activated carbon 25 and an outside space
increases to approximately twice, whereby further reduc-
tion in the acoustic loss in the activated carbon can be
expected.

(Third embodiment)

[0050] FIG. 5 is a diagram showing a speaker system
according to a third embodiment of the present invention.
FIG. 5(a) is a top view of the speaker system with a part
of a top face of the speaker system being cut off such
that an internal structure can be viewed. FIG. 5(b) is a
cross-sectional view viewed from along line K-L shown
in FIG. 5(a). In FIG. 5, The speaker system includes an
actuator 30, a cabinet 31, a suspension 32, an internal
rim 33, a diaphragm 34, activated carbon 35, dividers 36,
and protruding sections 37. In the third embodiment,
speaker unit for generating a sound includes the actuator
30 and the diaphragm 34.
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[0051] The cabinet 31 is of a box shape whose top face
is open. An outer circumference of the internal rim 33 is
of a ring shape and coincides with an inner circumference
of the cabinet 31, and the outer circumference surface
is fixed to the inner circumference surface of the cabinet
31. The suspension 32 is fixed on the top face of the
internal rim 33. The diaphragm 34 is fixed on the top face
of the suspension 32. The diaphragm 34 is the same in
size as an opening portion of the cabinet 31, and is lo-
cated so as to cover the opening portion. On the other
hand, the divider 36 is the same in size as the opening
portion of the cabinet 31, and is fixed to an under face of
the internal rim 33 and the inner circumference surface
of the cabinet 31. In the divider 36, a mounting hole is
formed, which is larger than a plurality of sound holes 39
and outer circumference of the actuator 30. Further, a
top face of the actuator 30 and an under face of the dia-
phragm 34 is fixed to each other.
[0052] Further, on an inner side of a bottom face of the
cabinet 31, a plurality of cylindrical protruding sections
37 are formed. The activated carbon 35 is clamped by
the protruding sections 37 at the under face thereof and
the divider 36 at the top face thereof. In FIG. 5, the acti-
vated carbon 35 is of a rectangular parallelepiped having
a hole larger than a bottom face of the actuator 30, and
located such that the actuator 30 is situated at a position
of the hole. As above described, the top face of the ac-
tivated carbon 35 contacts with the chamber 38 which is
at an upper side of the divider 36 via the sound holes 39,
and a side face and the under face thereof contact with
the chamber 40 which is at an lower side of the divider 36.
[0053] An action of the speaker system configured as
above will be described. In the third embodiment, a sound
is generated by the actuator 30 and the diaphragm 34
connected thereto. That is, when an acoustic signal is
applied to the actuator 30, the actuator 30 transfers a
vibration depending on the acoustic signal to the dia-
phragm 34. The diaphragm 34 generates the sound
based on the transferred vibration.
[0054] A sound generated at a backside of the dia-
phragm 34 or a sound generated directly form the actu-
ator 30 is emitted to the chambers 38 and 40. In this case,
pressures of the chambers 38 and 40 change due to the
sound, but since the activated carbon 35 is located in the
cavities 38 and 40, pressure changes in the chambers
38 and 40 will be suppressed due to adsorption of a gas
by the activated carbon 35. Therefore, the same effect
as a case where a capacity of an internal space of the
cabinet 31 is expanded can be obtained, whereby a re-
production limit of a bass sound can be increased.
[0055] At the top face of the activated carbon 35, the
chamber 38 is allocated, and at the under face, the cham-
ber 40 is allocated, and thus the sound generated at the
backside of the diaphragm 34 or the sound generated
directly from the actuator 30 transfers to the activated
carbon 35 after passing through the chambers 38 and
40. Therefore, in the third embodiment, as with the first
embodiment, it is possible to reduce an acoustic loss

caused by the sound transferring through the inside of
the activated carbon 35, thereby improving a reproduc-
tion sound pressure of the speaker system.
[0056] Further, in the third embodiment, the diaphragm
34 represents a whole of the top face of the speaker
system, and thus the activated carbon 35 is supported
from an upper side by placing the divider 36 in the inside
of the cabinet 31. Accordingly, the activated carbon 35
contacts with the diaphragm 34, and prevents a motion
of the diaphragm 34, whereby it is possible to prevent
generation of a distortion noise. Further, The sound holes
39 are formed in the divider 36, whereby a contact area
between the activated carbon 35 and a space is in-
creased.
[0057] Note that the speaker system according to the
third embodiment can be applied to, for example, a board
speaker having a poster attached to a whole surface of
the diaphragm 34, a 5.1 channel surround speaker of a
wall-hung type which takes advantage of flatness, or the
like.

(Fourth embodiment)

[0058] Hereinafter, an example of a case where a
speaker system according to the present invention is
mounted on equipment will be described. First, in a fourth
embodiment, an example of a speaker system mounted
on a portable terminal device will be described. FIG. 6 is
a diagram showing a cellular phone which is an example
of a portable terminal device according to the fourth em-
bodiment. Here, FIG. 6(a) is a front view of the cellular
phone a part of which is cut off so as to show an internal
structure clearly, FIG. 6(b) is a side view of the cellular
phone, and FIG. 6(c) is a rear view of the cellular phone.
[0059] In FIG. 6, the cellular phone includes an upper
case 50, a lower case 51, an antenna 52, a liquid-crystal
display 53, a hinge section 54, a fixing section 55, a di-
vider 56, activated carbon 57, speaker units 58, protrud-
ing sections 59, and a cabinet 60. The cellular phone as
shown in FIG. 6 is a flip phone whose main body is com-
posed of the upper case 50 and the lower case 51. The
upper case 50 and the lower case 51 are connected to
each other with the hinge section 54 so as to rotate on
the hinge section 54. The hinge section 54 is fixed to the
upper case 50 with the fixing section 55. In the upper
case 50, the antenna 52 is fixed to an upper part thereof,
and the liquid-crystal display 53 is located on an upper
side of the front face thereof. The speaker system (the
activated carbon 57, the speaker units 58, the protruding
sections 59, and the cabinet 60) is located in an inside
of the upper case 50 and at a lower side of the liquid-
crystal display 53. Hereinafter, the speaker system in-
corporated in the cellular phone will be described.
[0060] FIG. 7 is a diagram illustrating an internal con-
figuration of the speaker system incorporated in the cel-
lular phone shown in FIG. 6. Note that, FIG. 7 shows that
elongated rectangular parallelepiped protruding sections
59 are located in parallel with each other for the purpose
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of clearly showing the internal configuration of the speak-
er system, however, the protruding sections 59 are ac-
tually located in a radial manner as shown in FIG. 6. Fur-
ther, in FIG. 7, dents 63 on the upper case 50 are omitted.
[0061] In FIG. 6 and FIG. 7, the cabinet 60 is of a con-
figuration having a space in an inside thereof and is lo-
cated between the liquid-crystal display 53 and the fixing
section 55. The cabinet 60 is fixed to the upper case 50
with a supporting section 65. The divider 56 divides a
space inside the cabinet 60 into two so as to form two
chambers. In the cabinet 60, two speaker units 58 are
fixed in response to the respective two chambers. Ac-
cordingly, chambers 62 are formed at a backside side
(an upper side in FIG. 7) of the speaker units 58. A plu-
rality of the protruding sections 59 are fixed to the under
face of the cabinet 60 so as to be located in a radial
manner, respectively. The activated carbon 57 is
clamped between the respective protruding sections 59
and a top face of the cabinet 60. On each of the dents
63 at a backside side of the upper case 50, sound holes
64 are formed. The sound holes 64 are located on a po-
sition opposed to the speaker units 58. Further, as shown
in FIG. 6, a pore 61 is formed in the cabinet 60. The pore
61 is a very small through-hole having a diameter of about
ϕ0.5mm.
[0062] An action of the cellular phone configured as
above will be described. When a signal is received from
the antenna 52, an electric signal processed at a signal
processing section, which is not shown in the drawings,
is inputted to the speaker units 58 on the right and left,
and a melody sound representing a receiving call, for
example, is reproduced from the sound holes 64. Further,
as with the second embodiment, between an under face
of the activated carbon 57 and an inner side of the under
face of the cabinet 60, the chambers 62 are allocated by
the protruding sections 59. Therefore, in the fourth em-
bodiment as well, as with the second embodiment, it is
possible to reduce an acoustic loss caused by the sound
transferring through the inside of the activated carbon
57, thereby improving a reproduction sound pressure of
the speaker system.
[0063] Here, the cabinet 60 is located at a free space
between the liquid-crystal display 53 on the upper case
50 and the fixing section 55, whereby a maximum capac-
ity for the cabinet 60is secured. A shape of the cabinet
60 is not of a common rectangular parallelepiped, but of
a different shape (see FIG. 6), however, the protruding
sections 59 are located in the cabinet 60, whereby it is
possible to easily secure an airway (the chambers 62)
between the activated carbon 35 of a different shape and
the cabinet 60. Further, it is not necessary to process the
activated carbon 57 finely so as to increase a contact
area between the activated carbon and the space, and
thus even a small size speaker system such as that to
be mounted on a cellular phone can be manufactured
easily.
[0064] Further, since the pore 61 is, as above de-
scribed, a very small pore, and an acoustic impedance

thereof is very high, and consequently it is very rare that
a reproduced sound leaks from the pores 61 at the time
of reproduction of a speaker sound. The pore 61 is formed
for the purpose of preventing the diaphragm from being
deformed due to an expansion pressure on the diagram
of each the speaker units 58 which is caused by a tem-
perature increase or the like and a subsequent increase
in an air pressure inside of the chambers 62. For exam-
ple, in the case where the cellular phone is placed in a
high-temperature environment, for example on the beach
in midsummer, along with the temperature increase of
the cellular phone, the air pressure inside of the cham-
bers 62 increases due to a thermal expansion of the air
in the chambers 62 inside of the cabinet 60, and conse-
quently the diaphragm is considered to be deformed, but
it is possible to prevent this situation by forming the pore
61. The increase in the air pressure in the chambers 62
due to the temperature increase changes almost in a
direct current manner, compared to a frequency element
of the reproduced sound. Therefore, in the case where
the air pressure in the chambers 62 changes and increas-
es along with the temperature increase, the pore 61 will
not function as the acoustic impedance, but the air pres-
sure caused by the expansion is discharged from the
pore 61. Note that when the activated carbon 57 adsorbs
moisture, unnecessary gas, cigarette smoke, or the like
from the outside of the cellular phone via the pore 61,
performance thereof will deteriorate. Therefore, it is pref-
erable that a port of the pore 61 is formed inside of a
main body of the cellular phone such that the chambers
62 do not directly contact with outside air. Further, in the
case where the activated carbon 57 is of a fibrous type,
for example, it is likely that fine strips of the fibrous acti-
vated carbon are discharged to an inside of the cellular
phone through the pore 61. These strips of the fibrous
activated carbon are composed of carbon, and thus are
likely to cause a short circuit at the time of an attachment
thereof to the circuit. In order to avoid this situation, it is
preferable that the pore 61 includes a dustproof net hav-
ing a mesh small enough to prevent the strips of the ac-
tivated carbon from passing through. Further, if the dust-
proof net is made of a material resistant to moisture, it is
possible to prevent outside moisture from entering into
the chambers 62 through the pore 61, and the activated
carbon 57 adsorbs the moisture, whereby deterioration
in an effect of adsorption of a gas can be reduced.
[0065] FIG. 8 is a diagram showing a sound pressure
frequency response of the cellular phone according to
the fourth embodiment. Note that, in the sound pressure
frequency response as shown in FIG. 8, the speaker unit
58 is of an electro-dynamic type having a diameter of
14mm, a capacity of the chamber 62 is 1cc, a height of
each of the protruding sections 59 is 0.5mm, the activated
carbon 57 is fibrous activated carbon weighing 23mg, an
input power to the speaker unit is 0.2W, and a distance
between the sound holes 64 and a measuring micro-
phone is 0.1m. Further, in FIG. 8, curve A represents the
sound pressure frequency response in the case where
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the activated carbon is not located, curve B represents
the sound pressure frequency response in the case
where the activated carbon is located in the cabinet with-
out the protruding sections, and curve C represents the
sound pressure frequency response in the case where
the activated carbon is located in the cabinet with pro-
truding sections.
[0066] As curve A of FIG. 8 shows, in the case where
the activated carbon is not located in the cabinet 60 of
the speaker, resonant frequency of a bass sound is high
since the capacity of the cabinet 60 is as small as 1cc,
and consequently a peak of the sound pressure appears
at around 1.3kHz. Further, as curve B of FIG. 8 shows,
in the case where the activated carbon is located in the
cabinet without the protruding sections, the sound pres-
sure level increases at 1kHz or lower, and it is clear that
the activated carbon is effective in expanding an equiv-
alent capacity of the cabinet. However, in a band from
1kHz to 2kHz, the acoustic loss caused by the activated
carbon is large, and consequently the sound pressure
level deteriorates significantly, which harms flatness of
the sound pressure characteristic. Compared to these,
as curve C of FIG. 8 shows, in the case where the acti-
vated carbon is located in the cabinet with protruding
sections, the contact area between the chamber and the
activated carbon increases, and thus with respect to
curve B, the sound pressure level increases by nearly
3dB in a band from 1kHz to 2kHz, and it is clear that a
flat sound pressure frequency response is realized in a
band at 1kHz or upper. As above described, according
to the fourth embodiment, it is possible to realize a cellular
phone which excels in reproducing the bass sound in
spite of a compact main body.
[0067] Note that, in the fourth embodiment, the cabinet
60 is located in the upper case 50 and at a lower side of
the liquid-crystal display 53, but the speaker system may
be located at any position, and, may be located, for ex-
ample, at an upper side or backside of the liquid-crystal
display 53, in the lower case 51, or anywhere. Further,
in the fourth embodiment, the two chambers 62 in the
cabinet 60 have a single shape, but may be of unsym-
metrical shapes to each other. In this case, it is preferable
that the chambers 62 are formed so as to have equal
capacities to each other even if the shapes thereof are
unsymmetrical, such that the reproduction limit of the
bass sound of each of the two speaker systems becomes
identical.
[0068] Further in the fourth embodiment, the pore 61
is located on one face of the cabinet 60, and if a fine
canal of a tube shape is connected to the pore 61, the
port of the pore 61 can be located at any position in the
upper case of the cellular phone. Therefore, with the use
of the above-described fine canal, it is possible to easily
locate the port of the pore 61 at a position which hardly
contacts with the outside air.
[0069] Further, in the fourth embodiment, each of the
protruding sections 59 is in a shape of a square bar, and
is expected to exert a similar effect even in a cylindrical

shape as shown in FIG. 9. Note that the shape of the
protruding sections 59 may be any shape such as a cone
shape and a pyramid shape. Further, in the fourth em-
bodiment, the protruding sections 59 are located at one
side of the activated carbon 57, however, the protruding
sections may be located at both sides of the activated
carbon 57 such that the activated carbon 57 is clamped
from the both sides by the protruding sections.

(Fifth embodiment)

[0070] Next, as a fifth embodiment, an example of a
speaker system mounted on a vehicle will be described.
FIG. 10 is a profile of a vehicle door. FIG. 11 is a cross-
sectional view of a vehicle door viewed from along line
G-H of FIG. 10. In FIG. 10 and FIG 11, the vehicle door
includes a window glass 71, a cabinet 72, a speaker unit
73, an inside wall 74, an inner panel 75, an outer panel
76, an acoustic tube 77, a grille 78, activated carbon 79,
protruding sections 80 and 81, and a divider 82.
[0071] The inner panel 75 is located between the inside
wall 74 and the outer panel 76. The inner panel 75 has
a hole which is the same in size as the speaker unit 73,
and the speaker unit 73 is fixed to the inner panel 75 so
as to be embedded in the hole. The speaker unit 73 is
located such that a front face thereof faces the inside
wall 74 side. The acoustic tube 77 is connected to a cir-
cumference of the hole of the inner panel 75 so as to
cover the hole, and the acoustic tube 77 creates a space
together with the grille 78 fixed to the inside wall and the
front face of the speaker unit 73.
[0072] On the other hand, the cabinet 72 is of a box
shape whose one face is open, and is connected to the
inner panel 75 such that the speaker unit 73 is bounded
by the opening portion. The cabinet 72 is located in a
space between the inner panel 75 and the outer panel
76. Further, a pore 84 is formed in the cabinet 72. A first
and a second protruding sections 80 and 81 are of a cone
shape, and formed in an inside of the cabinet 72. Spe-
cifically, the first protruding sections 80 are formed on a
side face of an inner circumference of the cabinet 72.
The second protruding sections 81 are formed on a side
face of the inner panel 75. The activated carbon 79 is
located in a chamber 83 in an inside of the cabinet 72,
and is clamped by the first protruding sections 80 and
the second protruding sections 81. The divider 82 is lo-
cated between the activated carbon 79 and the speaker
unit 73 in an inside of the cabinet 72 so as to divide off
an internal space of the cabinet 72. On the divider, a
plurality of holes is formed, which is not shown in the
drawings.
[0073] An action of the speaker system configured as
above and mounted on the vehicle door will be described.
When a music signal is applied to the speaker unit 73
from an audio device (e.g. a CD player) which is in an
inside of the vehicle and is not shown in the drawings, a
sound from a front face of the speaker unit 73 is emitted
from the grille 78 to the inside of the vehicle. Here, spaces
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are allocated between one side face of the activated car-
bon 79 and the cabinet 72 due to the first protruding sec-
tions 80. Further, the spaces are allocated between an-
other side face of the activated carbon 79 and the inner
panel 75 due to the second protruding sections 81. There-
fore, in the fifth embodiment as well, as with the first to
the fourth embodiments, it is possible to reduce an acous-
tic loss caused by the sound transferring through the in-
side of the activated carbon 79, thereby improving a re-
production sound pressure of the speaker system.
[0074] Here, in the fifth embodiment, the first and the
second protruding sections 80 and 81 function as spikes,
and clamp the activated carbon 79 as if sticking thereto.
Accordingly, even if a vehicle body shakes while the ve-
hicle is running, the activated carbon 79 is securely re-
tained by each of the protruding sections 80 and 81. Fur-
ther, the divider 82 having a plurality of sound holes is
located in the chamber 83. With this configuration, even
if each of the protruding sections 80 and 81 cannot retain
the activated carbon 79 due to shaking of the vehicle,
the divider 82 can stop falling of the activated carbon 79.
That is, the divider 82 can prevent the activated carbon
79 from completely falling toward the lower direction of
the door.
[0075] Further, as with the fourth embodiment, the pore
84 is designed to prevent an air expansion caused by a
temperature increase of the chamber 83. In the fifth em-
bodiment, the port of the pore 84 is located between the
inner panel 75 and the outer panel 76.
[0076] As above described, according to the fifth em-
bodiment, it is possible to realize a speaker system which
is capable of reproducing a rich bass sound without en-
larging a capacity of the cabinet of the speaker system
which is mounted in the inside of the vehicle having a
limited capacity.
[0077] Note that, in the fifth embodiment, the speaker
system (the cabinet 72, the speaker unit 73, the activated
carbon 79, the protruding sections 80 and 81, and the
divider 82) are located at a space between the inner panel
75 and the outer panel 76, but may be located at a space
between the inner panel 75 and the inside wall 74. Fur-
ther, in the fifth embodiment, the example of the speaker
system mounted in the vehicle door is shown, but the
speaker system may be mounted in a various position of
the vehicle such as a front panel, a rear tray, and a ceiling
of the vehicle body. In these cases, the shape of the
cabinet is required to be appropriate to a shape of the
vehicle body, and according to the present invention, it
is possible to realize an in-vehicle speaker system which
is capable of reproducing the rich bass sound with a suf-
ficient sound pressure even in a small space.

(Sixth embodiment)

[0078] Next, as a sixth embodiment, an example of
speaker systems mounted in a flat-screen television will
be described. FIG. 12 is a diagram showing a configura-
tion of the flat-screen television according to the sixth

embodiment. Here, FIG. 12(a) is a front view of the flat-
screen television, and FIG. 12(b) is a diagram showing
a part of a cross-section of the flat-screen television
viewed from along line I-J of FIG. 12(a). In FIG. 12, the
flat-screen television includes a housing 90 of the flat-
screen television, cabinets 91, speaker units 92, pores
93, activated carbons 94, and protruding sections 95.
[0079] In the flat-screen television according to the
sixth embodiment, speaker systems (the cabinets 91, the
speaker units 92, the pores 93, the activated carbon 94,
and the protruding sections 95) are located at a lower
part of a main body of the television. Specifically, the
cabinets 91 are located at a lower side of a screen of the
television. Each of the speaker units 92 is fixed to an
opening portion of each of the cabinets 91. Each of the
speaker units 92 and each of the cabinets 91 form a
chamber 97. In the chamber 97, a plurality of the protrud-
ing sections 95 is connected to each of the cabinets 91.
The activated carbon 94 is supported by the protruding
sections 95. In FIG. 12(b), a top face, a under face, and
a side face of the activated carbon 94 is supported by
the protruding sections 95. A pore 96 is formed in each
of the cabinet 91. Note that two speaker systems are
mounted on the right and left of the flat-screen television.
The two speaker systems have a single configuration.
[0080] An action of the speaker systems which are
mounted in the flat-screen television and configured as
above will be described. An acoustic signal from a signal
processing section, which is not shown in the drawing,
is inputted to the speaker units 92 on the right and left,
whereby the speaker units 92 reproduce a sound. Here,
spaces are allocated between the top face, the under
face, and the side face of the activated carbon 94 and
the cabinet 91 due to the protruding sections 95. There-
fore, in the sixth embodiment as well, as with the first to
fifth embodiments, it is possible to reduce an acoustic
loss caused by the sound transferring through the inside
of the activated carbon 94, thereby improving a repro-
duction sound pressure of the speaker system. Further,
the pore 96 is formed in the cabinet 91, whereby, as with
the fourth embodiment, it is possible to prevent air ex-
pansion caused by a temperature increase of the cham-
ber 97.
[0081] In the flat-screen television, while a further thin-
ning is required, a large cabinet capacity is required to
reproduce the bass sound in the case where a gas ad-
sorbing material such as the activated carbon is not used,
which acts as a factor preventing the thinning. Therefore,
according to the present invention, with the use of the
gas adsorbing material, it is possible to reduce the ca-
pacity of the cabinet, and it is also possible to prevent
deterioration in a sound pressure level by supporting the
gas adsorbing material by the protruding sections,
whereby a flat-screen television which is capable of re-
producing a rich bass sound can be realized. In the sixth
embodiment, the cabinets 91 are located at the lower
side of the screen of the flat-screen television, but may
be located at both sides of the screen.
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[0082] As above described, according to the sixth em-
bodiment, the present invention can be applied to a case
where it is audio-visual equipment such as a flat-screen
television that accommodates the speaker system there-
in, and the audio-visual equipment which is capable of
reproducing the bass sound even in a small space can
be realized. Particularly, for a flat-screen television such
as of a liquid-crystal panel and a PDP types, which is
increasingly thinner, a capacity occupied by the speaker
cabinet acts as a factor which prevents thinning and
down-sizing of the television set, and thus the present
invention is useful.
[0083] Further, in the first to sixth embodiments, the
protruding sections may be formed in an integrated man-
ner with the cabinet, or may be formed by adhering the
protruding sections 11 to the cabinet. In either way, the
protruding sections can be created easily, compared to
a case of processing the activated carbon into a complex
shape.
[0084] Further, in the second to sixth embodiments, as
with the first embodiment, in addition to fibrous activated
carbon, an aggregation of granular activated carbon and
a supporting material may be used, or a solidified block
of the aggregation of the granular activated carbon may
be used as the activated carbon. Further, in the second
to the sixth embodiments, in the case where block type
activated carbon is used, holes may be formed on the
activated carbon such that a traveling direction of a sound
generated in the speaker unit coincides with a direction
of the holes. Further, in the case of using the block type
activated carbon, it may be possible to form the protrud-
ing sections in the activated carbon and located the ac-
tivated carbon in the cabinet such that the protruding sec-
tions contact with the cabinet. Further, instead of the ac-
tivated carbon, other gas adsorbing materials, such as
zeolite, silica (SiO2), alumina (Al2O3), zirconia (ZrO3),
magnesia (MgO), triiron tetroxide (Fe3O4), molecular
sieve, fullerene, carbon nanotube, or the like may be
used.
[0085] Note that, in the above-described fourth to sixth
embodiments, the speaker units may be of a any drive
system such as an electro-dynamic type, a piezoelectric
type, an electrostatic type, and an electromagnetic type.
In addition, the speaker unit may be a speaker system
according to the third embodiment.

INDUSTRIAL APPLICABILITY

[0086] The present invention is compact and available
for the purpose of enabling reproduction of a high quality
bass sound, and particularly available, for example, to
an increasingly thinning liquid crystal television and a
PDP (plasma display panel), a stereo device, on-vehicle
equipment, a portable terminal device, and the like.

Claims

1. A speaker system, comprising:

a speaker unit (20, 58, 73, 92);
a cabinet (31, 60, 72, 91) forming a chamber
(27, 38, 40, 62, 83, 97) at a backside of the
speaker unit (20, 58, 73, 92);
a plurality of protruding sections (26, 37, 59, 66,
80, 95) which are located in the chamber (27,
38, 40, 62, 83, 97) and connected to the cabinet
(31, 60, 72, 91); and
a gas adsorbing material supported by the plu-
rality of protruding sections (26, 37, 59, 66, 80,
81, 95) in the chamber (27, 38, 40, 62, 83, 97);
wherein the gas adsorbing material is clamped
and supported on a first face of the gas adsorb-
ing material by protruding sections (26, 37, 59,
66, 80, 95) located at a first face of the cabinet
(31, 60, 72, 91) and on a second face of the gas
adsorbing material being opposite to the first
face by

- a second face of the cabinet (31, 60, 72,
91) being opposite to the first face of the
cabinet (31, 60, 72, 91) or
- a divider (36) located between a dia-
phragm (34) of the speaker unit and the first
face of the cabinet (31) or
- protruding sections (26, 37, 66, 81, 95) lo-
cated at

- a second face of the cabinet being op-
posite to the first face of the cabinet (60,
72, 91) or
- an inner panel (75), to which the
speaker unit (73) is fixed,

wherein the protruding sections (26, 37, 59, 66,
80, 81, 95) are formed

- in an integrated manner with the cabinet
(31, 60, 72, 91) or
- in a block type activated carbon (25, 35,
57, 79, 94) forming the gas adsorbing ma-
terial.

2. The speaker system according to claim 1, wherein
the cabinet is formed in an integrated manner with
a frame (24) of the speaker unit (20).

3. The speaker system according to claim 1, wherein
spaces (28) formed by the plurality of protruding sec-
tions (26) are connected to the chamber (27).

4. The speaker system according to claim 1, wherein
the gas adsorbing material is formed by activated
carbon (25, 35, 57, 79, 94) .
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5. The speaker system according to claim 4, wherein
the activated carbon (25, 35, 57, 79, 94) is formed
by solidified granular activated carbon.

6. The speaker system according to claim 5, wherein
the activated carbon (25, 35, 57, 79, 94) has holes
(16) formed so as to extend from a surface facing
the speaker unit (20, 58, 73, 92) toward a direction
far away from the speaker unit (20, 58, 73, 92) .

7. The speaker system according to claim 4, wherein
the activated carbon (20, 58, 73, 92) is formed by
fibrous activated carbon.

8. The speaker system according to claim 1, wherein
the speaker unit (20, 58, 73, 92) is any one of an
electro-dynamic speaker, a piezoelectric speaker,
an electrostatic speaker, or an electromagnetic
speaker.

9. The speaker system according to claim 1, wherein
the speaker unit (20, 58, 73, 92) includes:

a diaphragm (34) located so as to form the cham-
ber (27, 38, 40, 62, 83, 97) within the cabinet
(31, 60, 72, 91); and
an actuator (30) which is located in the chamber
(27, 38, 40, 62, 83, 97) and causes the dia-
phragm (34) to vibrate.

10. A portable terminal device, comprising:

the speaker system described in claim 1, and
an equipment housing for retaining the speaker
system therein.

11. The portable terminal device according to claim 10,
wherein the cabinet (60) has pores (61) formed so
as to connect the chamber (62) to an inside of the
equipment housing.

12. Audio-visual equipment, comprising:

the speaker system described in claim 1;
a display device; and
an equipment housing (90) for retaining the
speaker system therein so as to allocate the
speaker system around the display device.

13. The audio-visual equipment according to claim 12,
wherein the cabinet (91) has pores (93, 96) formed
so as to connect the chamber (97) to an inside of the
equipment housing (90).

14. A vehicle, comprising:

the speaker system described in claim 1; and
a retaining section for retaining the speaker sys-

tem so as to emit a sound generated by the
speaker system into an inside of the vehicle.

15. The vehicle according to claim 14, wherein
the retaining section is of a shape having a space in
an inside thereof, and retains the speaker system in
the inside, and
the cabinet (72) has pores formed so as to connect
the chamber (72) to the space in the inside of the
retaining section.

Patentansprüche

1. Lautsprechersystem, umfassend:

eine Lautsprechereinheit (20, 58, 73, 92);
ein Gehäuse (31, 60, 72, 91), das eine Kammer
(27, 38, 40, 62, 83, 97) auf einer Rückseite der
Lautsprechereinheit (20, 58, 73, 92) ausbildet;
eine Vielzahl von hervorstehenden Abschnitten
(26, 37, 59, 66, 80, 95), die sich in der Kammer
(27, 38, 40, 62, 83, 97) befinden und mit dem
Schrank (31, 60, 72, 91) verbunden sind; und
ein gasadsorbierendes Material, das durch die
Vielzahl der hervorstehenden Abschnitte (26,
37, 59, 66, 80, 81, 95) in der Kammer (27, 38,
40, 62, 83, 97) gehalten ist;
wobei das gasadsorbierende Material auf einer
ersten Fläche des gasadsorbierenden Materials
durch hervorstehende Abschnitte (26, 37, 59,
66, 80, 95), die sich an einer ersten Fläche des
Gehäuses (31, 60, 72, 91) befinden, und auf ei-
ner zweiten Fläche des gasadsorbierenden Ma-
terials, die der ersten Fläche gegenüberliegt,
eingespannt und getragen ist durch

- eine zweite Fläche des Gehäuses (31, 60,
72, 91), die der ersten Fläche des Gehäu-
ses (31, 60, 72, 91) gegenüberliegt, oder
- einen Teiler (36), der sich zwischen einer
Membran (34) der Lautsprechereinheit und
der ersten Fläche des Gehäuses (31) be-
findet, oder
- hervorstehende Abschnitte (26, 37, 66, 81,
95), die sich

- auf einer zweiten Fläche des Gehäu-
ses gegenüber der ersten Fläche des
Gehäuses (60, 72, 91) oder
- auf einer Innenplatte (75), an der die
Lautsprechereinheit (73) befestigt ist,
befinden,

wobei die hervorstehenden Abschnitte (26, 37,
59, 66, 80, 81, 95) ausgebildet sind

- integriert mit dem Schrank (31, 60, 72, 91)
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oder
- in einer blockartigen Aktivkohle (25, 35,
57, 79, 94), die das gasadsorbierende Ma-
terial bildet.

2. Lautsprechersystem nach Anspruch 1, wobei das
Gehäuse integriert mit einem Rahmen (24) der Laut-
sprechereinheit (20) ausgebildet ist.

3. Lautsprechersystem nach Anspruch 1, wobei durch
die Vielzahl von hervorstehenden Abschnitten (26)
ausgebildete Freiräume (28) mit der Kammer (27)
verbunden sind.

4. Lautsprechersystem nach Anspruch 1, wobei das
gasadsorbierende Material durch Aktivkohle (25, 35,
57, 79, 94) gebildet ist.

5. Lautsprechersystem nach Anspruch 4, wobei die Ak-
tivkohle (25, 35, 57, 79, 94) durch verfestigtes Ak-
tivkohlegranulat gebildet ist.

6. Lautsprechersystem nach Anspruch 5, wobei die Ak-
tivkohle (25, 35, 57, 79, 94) Löcher (16) aufweist, die
so ausgebildet sind, dass sie sich von einer der Laut-
sprechereinheit (20, 58, 73, 92) zugewandten Ober-
fläche in eine Richtung weit weg von der Lautspre-
chereinheit (20, 58, 73, 92) erstrecken.

7. Lautsprechersystem nach Anspruch 4, wobei die Ak-
tivkohle (20, 58, 73, 92) durch faserige Aktivkohle-
faser gebildet ist.

8. Lautsprechersystem nach Anspruch 1, wobei die
Lautsprechereinheit (20, 58, 73, 92) ein elektrody-
namischer Lautsprecher oder ein piezoelektrischer
Lautsprecher oder ein elektrostatischer Lautspre-
cher oder ein elektromagnetischer Lautsprecher ist.

9. Lautsprechersystem nach Anspruch 1, wobei die
Lautsprechereinheit (20, 58, 73, 92) Folgendes ein-
schließt:
eine Membran (34), die so angeordnet ist, dass sie
die Kammer (27, 38, 40, 62, 83, 97) innerhalb des
Gehäuses (31, 60, 72, 91) bildet; und
einen Aktor (30), der sich in der Kammer (27, 38, 40,
62, 83, 97) befindet und die Membran (34) in Schwin-
gung versetzt.

10. Tragbares Endgerät, umfassend:

das in Anspruch 1 beschriebene Lautsprecher-
system und
einen Geräteschrank, um das Lautsprechersys-
tem darin aufzunehmen.

11. Tragbares Endgerät nach Anspruch 10, wobei das
Gehäuse (60) Poren (61) aufweist, die so ausgebil-

det sind, dass sie die Kammer (62) mit der Innenseite
des Geräteschranks verbinden.

12. Audiovisuelle Anlage, umfassend:

das in Anspruch 1 beschriebene Lautsprecher-
system;
eine Anzeigevorrichtung; und
einen Geräteschrank (90), um das Lautspre-
chersystem darin aufzunehmen, um das Laut-
sprechersystem um die Anzeigevorrichtung he-
rum anzuordnen.

13. Audiovisuelle Anlage nach Anspruch 12, wobei das
Gehäuse (91) Poren (93, 96) aufweist, die so aus-
gebildet sind, dass sie die Kammer (97) mit der In-
nenseite des Geräteschranks (90) verbinden.

14. Fahrzeug, umfassend:
das in Anspruch 1 beschriebene Lautsprechersys-
tem; und
einen Halteabschnitt zum Halten des Lautsprecher-
systems, um von dem Lautsprechersystem erzeug-
ten Schall in den Innenraum des Fahrzeugs abzu-
geben.

15. Fahrzeug nach Anspruch 14, wobei der Halteab-
schnitt mit einem Freiraum in seinem Inneren aus-
gebildet ist und das Lautsprechersystem im Inneren
aufnimmt, und
das Gehäuse (72) Poren aufweist, die so ausgebildet
sind, dass sie die Kammer (72) mit dem Freiraum
im Inneren des Halteabschnitts verbinden.

Revendications

1. Système de haut-parleur, qui comprend :

une unité de haut-parleur (20, 58, 73, 92) ;
une armoire (31, 60, 72, 91) qui forme une cham-
bre (27, 38, 40, 62, 83, 97) d’un côté arrière de
l’unité de haut-parleur (20, 58, 73, 92) ;
une pluralité de sections saillantes (26, 37, 59,
66, 80, 95) qui sont situées dans la chambre
(27, 38, 40, 62, 83, 97) et reliées à l’armoire (31,
60, 72, 91) ; et
un matériau adsorbant les gaz supporté par la
pluralité de sections saillantes (26, 37, 59, 66,
80, 81, 95) dans la chambre (27, 38, 40, 62, 83,
97) ;
dans lequel le matériau adsorbant les gaz est
serré et supporté sur une première face du ma-
tériau adsorbant les gaz par les sections saillan-
tes (26, 37, 59, 66, 80, 95) situées au niveau
d’une première face de l’armoire (31, 60, 72, 91)
et sur une deuxième face du matériau adsorbant
les gaz opposée à la première face par
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- une deuxième face de l’armoire (31, 60,
72, 91) opposée à la première face de l’ar-
moire (31, 60, 72, 91) ou
- un diviseur (36) situé entre une membrane
(34) de l’unité de haut-parleur et la première
face de l’armoire (31) ou
- les sections saillantes (26, 37, 66, 81, 95)
situées au niveau
- d’une deuxième face de l’armoire opposée
à la première face de l’armoire (60, 72, 91)
ou
- d’un panneau intérieur (75), auquel l’unité
de haut-parleur (73) est fixée,

dans lequel les sections saillantes (26, 37, 59,
66, 80, 81, 95) sont formées

- d’une manière intégrée avec l’armoire (31,
60, 72, 91) ou
- dans du charbon actif de type bloc (25, 35,
57, 79, 94) formant le matériau adsorbant
les gaz.

2. Système de haut-parleur selon la revendication 1,
dans lequel l’armoire est formée d’une manière in-
tégrée avec un cadre (24) de l’unité de haut-parleur
(20).

3. Système de haut-parleur selon la revendication 1,
dans lequel les espaces (28) formés par la pluralité
de sections saillantes (26) sont reliés à la chambre
(27).

4. Système de haut-parleur selon la revendication 1,
dans lequel le matériau adsorbant les gaz est formé
par du charbon actif (25, 35, 57, 79, 94) .

5. Système de haut-parleur selon la revendication 4,
dans lequel le charbon actif (25, 35, 57, 79, 94) est
formé par du charbon actif granulaire solidifié.

6. Système de haut-parleur selon la revendication 5,
dans lequel le charbon actif (25, 35, 57, 79, 94) com-
porte des trous (16) formés de manière à s’étendre
d’une surface faisant face à l’unité de haut-parleur
(20, 58, 73, 92) vers une direction d’éloignement de
l’unité de haut-parleur (20, 58, 73, 92).

7. Système de haut-parleur selon la revendication 4,
dans lequel le charbon actif (20, 58, 73, 92) est formé
par du charbon actif fibreux.

8. Système de haut-parleur selon la revendication 1,
dans lequel l’unité de haut-parleur (20, 58, 73, 92)
est l’un quelconque d’un haut-parleur électrodyna-
mique, d’un haut-parleur piézoélectrique, d’un haut-
parleur électrostatique, ou d’un haut-parleur électro-
magnétique.

9. Système de haut-parleur selon la revendication 1,
dans lequel l’unité de haut-parleur (20, 58, 73, 92)
comprend :
une membrane (34) située de manière à former la
chambre (27, 38, 40, 62, 83, 97) dans l’armoire (31,
60, 72, 91) ; et un actionneur (30) qui est situé dans
la chambre (27, 38, 40, 62, 83, 97) et qui amène la
membrane (34) à vibrer.

10. Dispositif de terminal portable, qui comprend :

le système de haut-parleur décrit dans la reven-
dication 1, et
un logement d’équipement pour retenir le sys-
tème de haut-parleur dans celui-ci.

11. Dispositif de terminal portable selon la revendication
10, dans lequel l’armoire (60) comporte des pores
(61) formés de manière à relier la chambre (62) à
l’intérieur du logement d’équipement.

12. Equipement audiovisuel, qui comprend :

le système de haut-parleur décrit dans la reven-
dication 1 ;
un dispositif d’affichage ; et
un logement d’équipement (90) pour retenir le
système de haut-parleur dans celui-ci de ma-
nière à agencer le système de haut-parleur
autour du dispositif d’affichage.

13. Equipement audiovisuel selon la revendication 12,
dans lequel l’armoire (91) comporte des pores (93,
96) formés de manière à relier la chambre (97) à
l’intérieur du logement d’équipement (90).

14. Véhicule, qui comprend :

le système de haut-parleur décrit dans la reven-
dication 1 ; et
une section de retenue pour retenir le système
de haut-parleur de manière à émettre un son
généré par le système de haut-parleur dans l’in-
térieur du véhicule.

15. Véhicule selon la revendication 14, dans lequel
la section de retenue a une forme qui comporte un
espace à l’intérieur de celle-ci, et retient le système
de haut-parleur à l’intérieur, et
l’armoire (72) comporte des pores formés de maniè-
re à relier la chambre (72) à l’espace à l’intérieur de
la section de retenue.
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