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Description

TECHNICAL FIELD

[0001] The present invention relates to a loudspeaker
system and more particularly, to a loudspeaker system
which expands a low-pitched sound reproduction band
by utilizing a physical absorption phenomenon induced
by an absorbent, with the features of the preamble of
claim 1.

BACKGROUND ART

[0002] Conventional loudspeaker systems are e.g. dis-
closed in US 4 450 929 A and US 4 101 736 A. Conven-
tionally, due to acoustic stiffness which a vacant space
of a speaker cabinet causes, it has been difficult to realize
a loudspeaker system which is compact and capable of
reproducing low-pitched sound. As a solution to a prob-
lem of limitation in low-pitched sound reproduction capa-
bility which depends on a cabinet volume, there has been
a loudspeaker system in which a block of activated car-
bon is disposed inside of a cabinet (for example, refer to
patent document 1). FIG. 15 is a tectonic profile of a major
portion of the loudspeaker system described in the
above-mentioned patent document 1.
[0003] FIG. 15 is the tectonic profile of the major portion
of the loudspeaker system described in the above-men-
tioned patent document 1. In FIG. 15, the loudspeaker
system comprises a cabinet 101, a woofer 102, activated
carbon 103, a supporting member 104, a diaphragm 105,
and a vent pipe 106. The woofer 102 is attached on a
front face of the cabinet 101. The activated carbon 103
is disposed inside of the cabinet 101 in a block-like man-
ner and supported by a back face, a bottom face, an
upper face, right and left side faces of the cabinet 101,
and the supporting member 104. The supporting member
104 has fine pores formed on an entire surface thereof,
through which air passes. The vent pipe 106 is provided
on the diaphragm 105 for ventilation between the acti-
vated carbon 103 and the woofer 102.
[0004] Next, operations of the above-mentioned loud-
speaker system will be described. When an electrical sig-
nal is applied to the woofer 102, a pressure in the cabinet
101 changes and this pressure vibrates the diaphragm
105. And the vibration of the diaphragm 105 changes a
pressure in a vacant space where the activated carbon
103 is disposed. The activated carbon 103 is supported
by the supporting member 104 and the cabinet 101 in a
block-like manner. Since the supporting member 104 has
the fine pores formed on the entire surface thereof, mol-
ecules in the air, along with a pressure change caused
by the vibration of the diaphragm 105, are absorbed by
the activated carbon 103, thereby suppressing the pres-
sure change in the cabinet 101.
[0005] As described above, in the conventional loud-
speaker system, the cabinet 101 operates as a cabinet
which has a large volume, thereby enabling, despite a

small size thereof, low-pitched sound reproduction which
could be realized if a large cabinet were mounted on a
speaker unit. And the vent pipe 106 prevents a pressure
change, which is caused by a change in an ambient tem-
perature around the loudspeaker system and a pressure
change inside of the loudspeaker system, in a space sur-
rounded by the diaphragm 105, including the activated
carbon 103, and the cabinet 101.
[0006] On the other hand, as a type of a cabinet which
enhances low-pitched sound more than a closed-type
cabinet, a bass reflex-type speaker cabinet is used in
general. The bass reflex-type loudspeaker system emits
low-pitched sound by utilizing acoustic resonance pro-
duced by an acoustic volume of the cabinet and an acous-
tic port provided in the cabinet.
[0007] Patent document 1: Japanese translation of
PCT international application No. 60-500645

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] However, in the loudspeaker system disclosed
in the above-mentioned patent document 1, moisture or
chemical substances in the cabinet comes, via the vent
pipe 106, to cover a surface of the activated carbon 103,
which causes a reduction in fine pores, capable of phys-
ical absorption, of the activated carbon 103, thereby lead-
ing to a decline in function of the physical absorption over
time. Furthermore, in a case where in the loudspeaker
system disclosed in the above-mentioned patent docu-
ment 1, the bass reflex-type speaker cabinet is em-
ployed, moisture or chemical substances outside of the
cabinet comes, via the acoustic port, to cover the surface
of the activated carbon 103, thereby further markedly de-
creasing the function of the physical absorption.
[0009] Therefore, an object of the invention is to pro-
vide a loudspeaker system in which a decrease in func-
tion of physical absorption of an absorbent is prevented
and low-pitched sound characteristics are continuously
good.

SOLUTION TO THE PROBLEMS

[0010] To achieve the above objects, the present in-
vention has the following aspects. A first aspect of the
present invention is directed to a loudspeaker system
comprising the features of claim 1. A speaker unit is
mounted in the cabinet. At least one package body is
disposed in a vacant space inside of a cabinet and struc-
tured by a bag body for sealing materials thereinto from
outside thereof. A predetermined amount of a filler gas
is sealed into the package body. A predetermined
amount of an absorbent is sealed into the package body
and physically absorbs the filler gas.
[0011] In a second aspect based on the first aspect
and according to the invention, the absorbent is of at least
one porous material selected from the group consisting
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of activated carbon, zeolite, silica (SiO2), alumina
(Al2O3), zirconia (ZrO3), magnesia (MgO), ferrosoferric
oxide (Fe3O4), molecular sieve, fullerene, and carbon na-
notube.
[0012] In a third aspect based on the first aspect, the
package body is structured by a bag body, at least one
part of which has an accordion structure. Here, at least
one side of the package body having the accordion struc-
ture has the alternate convexities and concavities and it
is only required that the package body has at least one
alternate convexity and concavity. In this case, the pack-
age body has a structure in which at least one side has
one convexity and one concavity.
[0013] In a fourth aspect based on the first aspect, the
package body is structured by a bag body formed by a
filmy member having flexibility.
[0014] In a fifth aspect based on the first aspect, the
package body is structured by a filmy member including
at least one high polymer material selected from the
group consisting of PP (polypropylene), PE (polyethyl-
ene), PVA (vinylon), PET (polyethylene terephthalate),
PC (polycarbonate), nylon (polyamide), PVC (polyvinyl
chloride), and PVDC (polyvinylidene chloride).
[0015] In a sixth aspect based on the fourth aspect,
the package body is structured by a filmy member includ-
ing at least one rubber material selected from the group
consisting of SBR (styrene-butadiene rubber), SBS (sty-
rene-butadiene-styrene rubber), silicone rubber, IIR
(butyl rubber), EPM (ethylene-propylene rubber), and
urethane rubber.
[0016] In a seventh aspect based on the first aspect,
the filler gas has molecules which are capable of being
physically absorbed into fine pores formed in the absorb-
ent.
[0017] In an eighth aspect based on the first aspect,
the package body is disposed so as to hang in the vacant
space from an upper side of the cabinet.
[0018] In a ninth aspect based on the eighth aspect,
the package body is disposed so as to hang in the vacant
space and so that a lower end thereof is further fixed to
a bottom side of the cabinet.
[0019] In a tenth aspect based on the first aspect, the
package body is disposed in the vacant space so that at
least two opposite ends thereof are respectively fixed to
both lateral sides of the cabinet.
[0020] In an eleventh aspect based on the first aspect,
the loudspeaker system further comprises a board-
shaped member. The board-shaped member is disposed
in the vacant space so as to be fixed to a part of the
cabinet and has a plurality of sound holes formed therein.
The package body is disposed in the vacant space so
that at least two facing ends are respectively fixed to the
board-shaped member and a backside of the cabinet.
[0021] In a twelfth aspect based on the first aspect, the
package body has a plurality of bag sections which are
segmented in a grid manner and connected to each other.
The absorbent and the filler gas are respectively sealed
into the bag sections.

[0022] In a thirteenth aspect based on the twelfth as-
pect, the package body is structured by the plurality of
bag sections which are formed by laminating at least two
sheet-like members.
[0023] In a fourteenth aspect based on the twelfth as-
pect, the loudspeaker system further comprises a board-
shaped member. The board-shaped member is disposed
in the vacant space so as to be fixed to a part of the
cabinet and has a plurality of sound holes formed therein.
The package body is disposed in the vacant space so
that four sides thereof are respectively fixed to the board-
shaped member, the backside of the cabinet, and both
lateral sides of the cabinet.
[0024] In a fifteenth aspect based on the first aspect,
the loudspeaker system further comprises a drying
agent. A predetermined amount of a drying agent is
sealed into the package body.
[0025] In a sixteenth aspect based on the first aspect,
the loudspeaker system further comprises an acoustic
port. The acoustic port is provided at an opening formed
in the cabinet, inverts a phase by resonating with sound
of a specific frequency, which is emitted from the speaker
unit into the vacant space, and emits the sound external-
ly.
[0026] A seventeenth aspect of the present invention
is directed to a mobile information processing device
comprising a loudspeaker system described in any of
claims 1 to 16 and a housing in which the loudspeaker
system is fixedly disposed.
[0027] A eighteenth aspect of the present invention is
directed to an audio visual system comprising a loud-
speaker system described in any of claims 1 to 16 and
a housing in which the loudspeaker system is fixedly dis-
posed.
[0028] A nineteenth aspect of the present invention is
directed to a vehicle comprising a loudspeaker system
described in any of claims 1 to 16 and a car body in which
the loudspeaker system is fixedly disposed.

EFFECT OF THE INVENTION

[0029] According to the above-mentioned first aspect
of the present invention, the package bodies having the
filler gas and the absorbent sealed thereinto are disposed
inside of the cabinet and the absorbent is capable of
physically absorbing the filler gas. The package bodies
transmit a pressure change, caused by sound repro-
duced by the speaker unit, to the filler gas, and molecules
of the filler gas in the package bodies are absorbed into
fine pores of the absorbent or the molecules of the filler
gas absorbed into the fine pores of the absorbent are
released, thereby allowing a pressure inside of the
speaker cabinet to be adjusted. In addition, because de-
terioration of the absorbent sealed into the package bod-
ies, which is caused by an external gas, can be prevent-
ed, performance of adjusting the pressure can be re-
tained for a long period of time. Accordingly, by disposing
the package bodies described above in the speaker cab-
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inet, even with a volume of the speaker being small, a
loudspeaker system which can reproduce low-pitched
sound which is similar to that reproduced in a speaker
having a large volume and which is capable of exhibiting
stable performance for a long period of time can be re-
alized.
[0030] According to the above-mentioned second as-
pect, the absorbent is of a porous material selected from
the group consisting of activated carbon, zeolite, silica
(SiO2), alumina (Al2O3), zirconia (ZrO3), magnesia
(MgO), ferrosoferric oxide (Fe3O4), molecular sieve,
fullerene, and carbon nanotube, thereby causing the cab-
inet to function as if the cabinet had a large volume and
realizing low-pitched sound reproduction by utilizing a
small cabinet.
[0031] According to the above-mentioned third, fourth,
fifth, and sixth aspects, by sealing a predetermined
amount of the filler gas, even in a case where a volume
of the filler gas inside of the package bodies is changed
due to influence of a temperature or a pressure, it can
be prevented that the package bodies burst or that a fac-
tor of inhibiting the package bodies from transmitting the
pressure change to the filler gas arises. And deterioration
of the absorbent sealed into the package bodies, which
is caused by an external gas, can be prevented.
[0032] According to the above-mentioned seventh as-
pect, by filling, as the filler gas, a gas which the absorbent
easily absorbs, instead of filling a gas inside of the cabinet
as it is, it is easy to control characteristics of absorption
and release of the absorbent. Accordingly, low-pitched
sound reproduction capability of the loudspeaker system
can be further enhanced.
[0033] According to the above-mentioned eighth as-
pect, by hanging the plurality of the package bodies inside
of the vacant space, a large number of package bodies
can be disposed in a space inside of the vacant space,
realizing a loudspeaker system which further enhances
low-pitched sound reproduction capability.
[0034] According to the above-mentioned ninth as-
pect, the package bodies inside of the loudspeaker sys-
tem can be fixed in a stable manner.
[0035] According to the above-mentioned tenth as-
pect, by disposing the plurality of the package bodies in
the vacant space so as to be fixed to both lateral sides
of the cabinet, a large number of the package bodies can
be disposed in the space inside of the vacant space, re-
alizing a loudspeaker system which further enhances
low-pitched sound reproduction capability.
[0036] According to the above-mentioned eleventh as-
pect, by disposing the plurality of package bodies in the
vacant space so as to be fixed to the board-shaped mem-
ber and the backside of the cabinet, a large number of
the package bodies can be disposed in the space inside
of the vacant space, realizing a loudspeaker system
which further enhances low-pitched sound reproduction
capability.
And a pressure change by the speaker unit in the vacant
space can be transmitted to the respective package bod-

ies without any mutual inhibition among the package bod-
ies.
[0037] According to the above-mentioned twelfth as-
pect, since a pressure change in the vacant space is
transmitted to the absorbent and the filler gas which are
respectively segmented, physical absorption effect of the
respectively segmented absorbent can be obtained in a
further efficient manner, realizing a loudspeaker system
which further enhances low-pitched sound reproduction
capability.
[0038] According to the above-mentioned thirteenth
aspect, the package bodies are structured by laminating
two sheet-like members, thereby allowing the plurality of
the bag sections to be easily formed and facilitating in-
stallation in the loudspeaker system.
[0039] According to the above-mentioned fourteenth
aspect, the absorbent and the filler gas which are sealed
into the package bodies in a subdivided manner can be
stably disposed in the loudspeaker system.
[0040] According to the above-mentioned fifteenth as-
pect, it can be prevented by the sealed drying agent that
moisture contained in the package bodies is absorbed
into the absorbent, thereby not inhibiting physical absorp-
tion effect of the absorbent. Accordingly, a reduction in
physical absorption capability that the absorbent has can
be prevented.
[0041] According to the above-mentioned sixteenth
aspect, the cabinet is a phase-inversion-type cabinet
having an apparently large volume, thereby reproducing
low-pitched sound at a frequency lower than a frequency
of a low-pitched sound reproduction limit, which generally
depends on a size of a cabinet. In addition, since in the
loudspeaker system, the absorbent disposed inside of
the cabinet is sealed into the package bodies, contact of
the absorbent with moisture or the like contained in a gas
inside of the cabinet and ambient air is prevented, thereby
allowing performance of adjusting a pressure to be re-
tained for a long period of time.
[0042] In the mobile information processing device, the
audio visual system, and the vehicle according to the
present invention, the above-described effect can be ob-
tained by mounting the above-described loudspeaker
system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

[FIG. 1] FIG. 1 is a schematic diagram illustrating a
cross-sectional view of an internal structure of a loud-
speaker system according to a first embodiment of
the present invention.
[FIG. 2] FIG. 2 is a graph showing frequency char-
acteristics of the loudspeaker system according to
the present invention and a conventional loudspeak-
er system.
[FIG. 3] FIG. 3 is a schematic diagram illustrating a
cross-sectional view of an internal structure of a loud-
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speaker system according to a second embodiment
of the present invention.
[FIG. 4] FIG. 4 is a diagram illustrating a side view
of a package body 23 structured by a bag body hav-
ing an accordion structure.
[FIG. 5] FIG. 5 is a diagram illustrating a cross-sec-
tional view of the package body 23 shown in FIG. 4.
[FIG. 6] FIG. 6 is a schematic diagram illustrating a
cross-sectional view of an internal structure of a loud-
speaker system in which a package body 33 struc-
tured by one bag body is disposed.
[FIG. 7] FIG. 7 is a schematic diagram illustrating a
cross-sectional view of an internal structure of a loud-
speaker system in which a plurality of package bod-
ies 43 structured by bag bodies are disposed so as
to hang.
[FIG. 8] FIG. 8 is a diagram illustrating a cutaway
oblique perspective view of a loudspeaker system in
which package bodies 43, each of which is structured
by a bag body having a hollow thin board shape, are
disposed so as to hang in a vacant space Rd.
[FIG. 9] FIG. 9 is the schematic diagram illustrating
a cross-sectional view of an internal structure of a
loudspeaker system in which the package bodies 43
are disposed so as to be fixed between a fixing mem-
ber 47 and a cabinet 41.
[FIG. 10] FIG. 10 is a diagram illustrating an oblique
perspective view of one example in which package
bodies 53 each having a plurality of segments which
are mutually connected on a plane are disposed.
[FIG. 11] FIG. 11 is a schematic diagram illustrating
a cross-sectional view of an internal structure of a
loudspeaker system in which the package bodies
53, one of which is shown in FIG. 10, are disposed
internally.
[FIG. 12] FIG. 12 is a diagram illustrating one exam-
ple of a loudspeaker system used in a car.
[FIG. 13] FIG. 13 is a diagram illustrating a front view
and a side view of one example of a loudspeaker
system mounted in a mobile telephone.
[FIG. 14] FIG. 14 is a diagram illustrating a front view
and a side view, which is a cross-sectional view,
showing a part of an internal structure, along a line
A-A in the front view, of one example of a configu-
ration in which the loudspeaker system is mounted
in a television.
[FIG. 15] FIG. 15 is a diagram illustrating a tectonic
profile of a major portion of a conventional loud-
speaker system.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0044]

11, 21, 31, 41, 51 ... cabinet
12, 22, 32, 42, 52 ... speaker unit
13, 23, 33, 43, 53 ... package body
14, 24, 34, 44, 54 ... absorbent

15, 25, 35, 45, 55 ... filled gas
16, 26, 36, 46, 56 ... acoustic port
47, 57 ... fixing member

BEST MODE FOR CARRYING OUT THE INVENTION

(First Embodiment)

[0045] Referring to FIG. 1, a loudspeaker system ac-
cording to a first embodiment of the present invention will
be described. In the loudspeaker system described be-
low, as one example of a phase inversion-type speaker
cabinet, a bass reflex-type speaker cabinet is employed.
FIG. 1 is a schematic diagram illustrating a cross-sec-
tional view of an internal structure of the loudspeaker
system.
[0046] In FIG. 1, the loudspeaker system comprises a
cabinet 11, a speaker unit 12, a package body 13, an
absorbent 14, a filler gas 15, and an acoustic port 16.
[0047] The cabinet 11 has a front face, a back face, an
upper face, a lower face, and right and left side faces of
a housing of the loudspeaker system. The speaker unit
12 is an electrodynamic speaker and mounted at an
opening of the front face of the cabinet 11. And a vacant
space Ra of the loudspeaker system is formed inside of
the cabinet 11.
[0048] The acoustic port 16 is provided on the front
face of the cabinet 11 and the vacant space Ra formed
inside of the cabinet 11 is open to outside. The loud-
speaker system emits low-pitched sound by utilizing
acoustic resonance produced by an acoustic volume of
the cabinet 11 and the acoustic port 16 provided in the
cabinet 11.
[0049] Inside of the package body 13, the filler gas 15
as well as the absorbent 14 are sealed. A plurality of the
above-mentioned package bodies 13 are disposed in the
vacant space Ra. In an installation example shown in
FIG. 1, the plurality of the package bodies 13 are dis-
posed on an internal wall surface.
[0050] The absorbent 14 is a porous material which
physically absorbs the filler gas 15 and for example, is
activated carbon. The porous material is capable of phys-
ically absorbing the filler gas 15 such as air through micro-
sized fine pores thereof. As other examples of the ab-
sorbent 14, zeolite, silica (SiO2), alumina (Al2O3), zirco-
nia (ZrO3), magnesia (MgO), ferrosoferric oxide (Fe3O4),
molecular sieve, fullerene, and carbon nanotube may be
used. And a combination of some of these materials may
be a material of the absorbent 14.
[0051] The filler gas 15 is a gas which the absorbent
14 sealed into the package body 13 can physically ab-
sorb. Here, any kind of the filler gas 15 which the package
body 13 can physically absorb may be used, and it is
only required that fine pores formed in an absorbent have
molecules capable of physical absorption. For example,
a suited gas is selected in consideration of a relationship
between pore size distribution of a material of the ab-
sorbent 14 and sizes of molecules of the filler gas 15.
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Specifically, in a case where the absorbent 14 sealed is
activated carbon, the filler gas 15 is air, carbon dioxide,
nitrogen or the like. Even if the absorbent 14 is other
material, these gases can be used as the filler gas 15.
[0052] In order to prevent a decline in physical absorp-
tion capability of the absorbent 14 due to moisture ab-
sorption, it is preferable that the filler gas 15 in a dry state
is sealed inside of the package body 13. And inside of
the package body 13, a drying agent, together with the
absorbent 14 and the filler gas 15, may be sealed. For
example, as the drying agent sealed into the package
body 13, silica gel, calcium oxide, a calcium chloride proc-
essed material, silica alumina gel or the like may be used.
By sealing the drying agent inside of the package body
13, inhibition of the physical absorption of the absorbent
14, which is caused when the absorbent 14 absorbs
moisture inside of the package body 13, can be prevent-
ed. This effect obtained by sealing the drying agent, can
be obtained in another embodiment and modified exam-
ples in a similar manner and the drying agent may be
sealed in the package body in these embodiment and
examples.
[0053] As the package body 13, a bag body which has
flexibility enough to transmit, to an inside thereof, a pres-
sure change caused by sound and whose material
achieves high sealing performance is preferable. For ex-
ample, the package body 13 may be of polymer film such
as PP (polypropylene), PE (polyethylene), PVA (vinylon),
PET (polyethylene terephthalate), PC (polycarbonate),
nylon (polyamide), PVC (polyvinyl chloride), and PVDC
(polyvinylidene chloride). And the package body 13 may
be of a film rubber material such as SBR (styrene-buta-
diene rubber), SBS (styrene-butadiene-styrene rubber),
silicone rubber, IIR (butyl rubber), EPM (ethylene-propyl-
ene rubber), and urethane rubber. The package body 13
may be of flexible rubber high molecular elastomer con-
taining metamorphic bodies of the above-mentioned rub-
ber materials. The package body 13 may be of film made
of a compound material of the above-mentioned high mo-
lecular film and rubber materials. Further, the package
body 13 may be of a thin film material of which moisture
proof performance is enhanced by vapor-depositing alu-
minum, alumina, silicon oxide on an internal surface of
a film material such as the above-mentioned materials.
[0054] Next, respective amounts of the absorbent 14
and the filler gas 15 sealed into the package body 13 will
be described. For example, because in a state of a low
temperature and/or a high pressure, an amount of the
filler gas 15 which the absorbent 14 physically absorbs
increases, if an amount of the filler gas 15 sealed into
the package body 13 is not sufficient, an internal surface
of the package body 13 adheres to an external surface
of the absorbent 14, which may lead to a factor of inhib-
iting transmission of a pressure change in the cabinet 11
to the filler gas 15. Therefore, at an assured lowest tem-
perature and under an assured highest pressure, an
amount of the filler gas 15, which is larger than a volume
of the filler gas 15 which the absorbent 14 absorbs, is

sealed into the package body 13.
[0055] On the other hand, because in a state of a low
temperature and/or a high pressure, a volume of the filler
gas 15 expands and an amount of the filler gas 15 which
the absorbent 14 physically absorbs decreases, a vol-
ume of the filler gas 15 sealed into the package body 13
increases, which may cause a burst of the package body
13. Therefore, the package body 13 has a feature that
the package body 13 has a volume, beyond assumption,
inside thereof so that even if the filler gas 15, which is
sealed into the package body 13 at a highest temperature
assured for the loudspeaker system and under a lowest
pressure assured for the loudspeaker system, expands,
a volume is changeable so as to be sufficient. For exam-
ple, the package body 13 is structured by a bag body
member made of highly flexible film, an accordion-struc-
tured bag body (described below) or the like, a shape of
which is deformed in accordance with expansion/con-
traction of a volume of the filler gas 15. Here, the volume
beyond assumption refers to a volume larger than a vol-
ume occupied by the absorbent 14 and the filler gas 15
which are sealed into the package body 13 at a highest
temperature assured for a loudspeaker system and un-
der a lowest pressure assured for a loudspeaker system.
[0056] Next, operations of the loudspeaker system will
be described. Since operations of the speaker unit 12
which is an electrodynamic speaker are well-known, de-
tailed description on the operations of the speaker unit
12 will be omitted. When a music signal is applied to the
speaker unit 12, force is generated in a voice coil and
causes a diaphragm to vibrate, generating sound. And
the speaker unit 12 emits sound to the vacant space Ra
inside of the cabinet 11. Here, a resonator is structured
by an internal volume of the cabinet 11 (a volume of the
vacant space Ra) and an acoustic mass of the acoustic
port 16. At a resonance frequency thereof, the sound
emitted to an internal space of the cabinet 11 is emitted
from the acoustic port 16 in a loud manner. And since
the sound emitted from the acoustic port 16 and the
sound emitted from the speaker unit 12 are in-phase, by
setting the above-mentioned resonance frequency in a
low band, low-pitched sound reproduced by the loud-
speaker system is amplified. As described above, the
loudspeaker system functions as a device employing a
phase inversion method in which low-pitched sound is
amplified.
[0057] And an acoustic pressure generated on the di-
aphragm of the speaker unit 12 changes an internal pres-
sure in the vacant space Ra of the cabinet 11. In the
vacant space Ra, a plurality of the package bodies 13
into which the absorbent 14 and the filler gas 15 are
sealed are disposed. Accordingly, the pressure change
inside of the vacant space Ra is transmitted via the pack-
age bodies 13 to the filler gas 15. For example, when an
internal pressure in the vacant space Ra increases, mol-
ecules of the filler gas 15 in the package bodies 13 are
physically absorbed by the absorbent 14 and an increase
in a pressure in the vacant space Ra is suppressed. On
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the other hand, when an internal pressure in the vacant
space Ra decreases, molecules of the filler gas 15 phys-
ically absorbed by the absorbent 14 in the package bod-
ies 13 are released and a decrease in a pressure in the
vacant space Ra is suppressed. Accordingly, a pressure
change in the vacant space Ra is suppressed by gas
absorption effect of the absorbent 14 and the vacant
space Ra functions as if the vacant space Ra had a large
volume. In other words, the above-described loudspeak-
er system operates as if the speaker unit 12 were at-
tached to the cabinet 11 having a large volume.
[0058] As described above, the loudspeaker system
of the present embodiment comes to have a phase-in-
version-type cabinet having an apparently large volume,
thereby reproducing low-pitched sound at a frequency
lower than a frequency of a low-pitched sound reproduc-
tion limit, which generally depends on a size of a cabinet.
In addition, since in the loudspeaker system, the absorb-
ent disposed inside of the cabinet is sealed into the pack-
age bodies, contact of the absorbent with moisture or the
like contained in a gas inside of the cabinet and ambient
air is prevented. In other words, by causing the absorbent
14 not to contact any gas outside of the package bodies
13, such as water vapor, acetaldehyde, and ammonia,
which deteriorates absorption capability of the absorbent
14, deterioration in physical absorption capability of the
absorbent 14 can be prevented and effect which causes
an acoustic volume to be apparently large is not inhibited.
[0059] And when the absorbent 14 is powder, sealing
the powder into the package bodies 13 can prevent the
absorbent 14 from dispersing inside and outside of the
cabinet 11.
[0060] Furthermore, since the package bodies 13 can
be deformed so as to have sufficiently large volumes in
consideration of volumes of the absorbent 14 and the
filler gas 15 to be sealed and a sufficient amount of the
filler gas 15 is sealed, even if volumes of the filler gas 15
inside of the package bodies 13 change due to influence
of a temperature and a pressure within a range assured
for the loudspeaker system, it never occurs that the pack-
age bodies 13 burst and that there accrues a factor of
inhibiting the package bodies 13 from transmitting a pres-
sure change in the vacant space Ra to the filler gas 15.
[0061] By utilizing the filler gas 15, filling a gas which
the absorbent 14 sealed into the package body 13 can
easily absorb is enabled. In other words, it is easy to
control characteristics of absorption and release of gas-
eous molecules of the absorbent as compared to a case
where a gas inside of the cabinet 11 is a target to be
absorbed by an absorbent. Accordingly, filling a gas
which the absorbent 14 sealed into the package body 13
can easily absorb allows further enhanced low-pitched
reproduction capability of the loudspeaker system.
[0062] Although the bass reflex-type cabinet is shown
in FIG. 1, various types of cabinets such as a closed-
type, a drone cone-type, and other type cabinet can be
employed in the loudspeaker system.
[0063] Here, referring to FIG. 2, a frequency charac-

teristic of the loudspeaker system will be described. FIG.
2 is a graph showing frequency characteristics A, B, and
C which are actually measured in three kinds of loud-
speaker systems.
[0064] In FIG. 2, the frequency characteristic A shows
a characteristic which is actually measured in one exam-
ple, shown in FIG. 1, of the loudspeaker system accord-
ing to the present invention. Specifically, inside of the
cabinet 11 of the loudspeaker system, the package bod-
ies 13 made of polyethylene resin, in which activated
carbon as the absorbent 14 and air as the filler gas 15
are sealed, are disposed. The frequency characteristic
B shows a characteristic which is actually measured in
the conventional loudspeaker system described in the
background art with reference to FIG. 15. An amount of
activated carbon disposed is same as that of the activated
carbon (absorbent 14) which is disposed inside of the
cabinet 11 of the above-mentioned loudspeaker system.
The frequency characteristic C shows a characteristic
which is actually measured in a loudspeaker system hav-
ing no absorbent inside of a cabinet. The cabinets and
speaker units of the loudspeaker systems in which the
frequency characteristics A, B, and C are obtained are
identical and the loudspeaker systems are bass reflex-
type. The frequency characteristics A, B, and C are ob-
tained under common conditions such as positions of
actual measurement (one meter in front) and input (one
W).
[0065] As is clear when the frequency characteristics
A and C are compared, judging from a decreased lowest
resonance frequency and improved low-pitched sound
reproduction capability of the frequency characteristic A
as compared with the frequency characteristic C ob-
tained when the activated carbon is not disposed in the
cabinet, it is found that the activated carbon causes a
low-pitched sound reproduction band to be expanded.
On the other hand, when the frequency characteristic B
obtained when the activated carbon is disposed directly
in the cabinet and the frequency characteristic A obtained
when the activated carbon sealed into the package bod-
ies is disposed in the cabinet are compared, a significant
difference between these frequency characteristics is not
found and effect of expanding a low-pitched sound re-
production band of the activated carbon can be seen in
both of the frequency characteristics. In other words, it
can be seen that the packaged bodies causes little or no
inhibition of the pressure change in the cabinet and trans-
mits the pressure change to air and the activated carbon
inside of the package bodies. Accordingly, the loud-
speaker system according to the present invention, while
maintaining a low-pitched sound reproduction band as
similarly in a case where the activated carbon is disposed
directly in the cabinet, can prevent the absorbent from
deteriorating by sealing the absorbent together with a
filler gas into the package bodies or the like so as to
exclude an external gas, thereby allowing the absorbent
of the loudspeaker system to maintain in a long period
of time the effect of expanding the low-pitched sound
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reproduction band.

(Second Embodiment)

[0066] Referring to FIG. 3, a loudspeaker system ac-
cording to a second embodiment of the present invention
will be described. In the loudspeaker system, a bass re-
flex method similar to that of the first embodiment is em-
ployed and package bodies 13 are disposed inside of a
cabinet afterward. FIG. 3 is a schematic diagram illus-
trating a cross-sectional view of an internal structure of
the loudspeaker system.
[0067] In FIG. 2, the loudspeaker system comprises a
cabinet 21, a speaker unit 22, and an acoustic port 26,
having a vacant space Rb formed inside of the cabinet
21. Since these components are same as the cabinet 11,
the speaker unit 12, and the acoustic port 16 described
in the first embodiment, detailed descriptions on the com-
ponents will be omitted.
[0068] Here, the loudspeaker system shown in FIG. 2
is a general bass reflex-type loudspeaker system. The
package bodies 13 having absorbent 14 and filler gas 15
sealed thereinto are additionally disposed inside of the
vacant space Rb of the general loudspeaker system,
thereby allowing a frequency characteristic of the loud-
speaker system to be changed. Since the package bod-
ies 13 additionally disposed in the vacant space Rb are
same as those described in the first embodiment, de-
tailed descriptions on the package bodies 13 will be omit-
ted.
[0069] In the loudspeaker system shown in FIG. 3, a
general absorbent is not used. At least one package body
13 is disposed in the vacant space Rb of the loudspeaker
system, whereby a pressure change due to sound inside
of the cabinet of the loudspeaker system is transmitted
to the package body 13. And the pressure change is
transmitted via the package body 13 to the filler gas 15.
In other words, when an internal pressure in the vacant
space Rb increases, molecules of the filler gas 15 in the
package body 13 are physically absorbed into the ab-
sorbent 14, thereby suppressing an increase in the inter-
nal pressure in the vacant space Rb. On the other hand,
when the internal pressure in the vacant space Rb de-
creases, the molecules of the filler gas 15, which have
been absorbed into the absorbent 14 in the package body
13, are released, thereby suppressing a decrease in the
internal pressure in the vacant space Rb. Accordingly,
the pressure change in the vacant space Rb is sup-
pressed due to gas absorption effect of the absorbent
14, thereby causing the vacant space Rb to function as
if the vacant space Rb had a large volume. In other words,
the package body of the present invention is additionally
disposed to the general loudspeaker system, thereby
causing the loudspeaker system to operate as if the
speaker unit were mounted in a cabinet having a large
volume.
[0070] As described above, by additionally disposing
the package body, the general loudspeaker system in

the present embodiment comes to have a phase inver-
sion-type cabinet having an apparently large volume,
thereby being capable of reproducing a low-pitched
sound at a frequency lower than a frequency of low-
pitched sound reproduction limit, which depends on a
size of a cabinet. And since in the loudspeaker system,
the absorbent disposed inside of the cabinet is sealed
into the package body, contact of the absorbent with
moisture or the like contained in a gas inside of the cab-
inet and ambient air is prevented. In other words, causing
the absorbent 14 not to contact any gas outside of the
package body 13, such as water vapor, acetaldehyde,
and ammonia, which deteriorates absorption capability
of the absorbent 14, can prevent deterioration in physical
absorption capability of the absorbent 14 and effect which
causes an acoustic volume to be apparently large is not
inhibited.
[0071] Although the bass reflex-type cabinet is shown
in FIG. 3 as one example in which the package body 13
is additionally disposed, the package body 13 may be
disposed inside of various types of loudspeaker systems
such as a closed-type, a drone cone-type, and other type
loudspeaker system.
[0072] Next, in a first modified example of the first and
the second embodiments, a package body having an ac-
cordion structure may be used. FIGs. 4 and 5 show one
example of a package body having an accordion struc-
ture. FIG. 4 is a diagram illustrating a side view of a pack-
age body 23 having the accordion structure. And FIG. 5
is a diagram illustrating a cross-sectional view of the
package body 23 shown in FIG. 4.
[0073] In FIGs. 4 and 5, inside of the package body
23, a filler gas 25 as well as an absorbent 24 are sealed.
A plurality of the above-mentioned package bodies 23
are disposed in the vacant spaces Ra and Rb shown in
FIGs. 1 and 3. Since the absorbent 24 and the filler gas
25 are same as the above-mentioned absorbent 14 and
the above-mentioned filler gas 15, detailed descriptions
on the absorbent 24 and the filler gas 25 will be omitted.
[0074] The package body 23 is of a hollow-tridimen-
sional cylindrical column or rectangular prism having an
accordion structure whose side has alternate convexities
and concavities and is expandable and contractible in a
predetermined direction. Since materials used for the
package body 23 are same as those used for the package
body 13 described in the first embodiment, detailed de-
scriptions on the materials will be omitted. At least one
side of the package body 23 having the accordion struc-
ture has the alternate convexities and concavities and it
is only required that the package body 23 has at least
one alternate convexity and concavity. In this case, the
package body 23 has a structure in which at least one
side has one convexity and one concavity.
[0075] Because in a state of a low temperature and/or
a high pressure, an amount of the filler gas 25 which the
absorbent 24 physically absorbs increases, a volume of
the filler gas 25 sealed into the package body 23 decreas-
es and a part of the accordion structure of the package
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body 23 contracts in the above-mentioned predeter-
mined direction. On the other hand, because in a state
of a high temperature and/or a low pressure, a volume
of the filler gas 25 expands and an amount of the filler
gas 25 which the absorbent 24 physically absorbs de-
creases, a volume of the filler gas 25 sealed into the
package body 23 increases and the part of the accordion
structure of the package body 23 expands in the above-
mentioned predetermined direction. In other words, the
package body 23 is a bag body which has the accordion
structure whose shape is deformed in accordance with
expansion and contraction of the filler gas 25. As de-
scribed above, at least one part of the package body 23
is formed by the accordion structure, thereby allowing an
internal volume to be sufficiently large with respect to
volumes of the absorbent 24 and the filler gas 25 to be
sealed. In other words, by sealing a sufficient amount of
the filler gas 25 inside of the package body 23, even if a
volume of the filler gas 25 inside of the package body 23
changes due to influence of a temperature and a pressure
which are within a range assured for a loudspeaker sys-
tem, it never occurs that the package body 23 bursts and
that there accrues a factor of inhibiting the package body
23 from transmitting a change in a pressure to the filler
gas 25.
[0076] The package body 23 may be of a hollow cyl-
inder or the like, whose cross section is racetrack-shaped
and whose side is accordion-structured, with any shape
of a whole bag body thereof. Although the example in
which the one part thereof is accordion-structured is
shown in FIGs. 4 and 5, a package body whose entire
bag body is accordion-structured may be used.
[0077] Next, in a second modified example of the first
and second embodiments, one package body in which
an absorbent and a filler gas are sealed may be disposed
inside of a speaker. FIG. 6 is a diagram illustrating one
example, as another embodiment, in which a loudspeak-
er system has one bag body. FIG. 6 is a schematic dia-
gram illustrating a cross-sectional view of an internal
structure of the loudspeaker system, inside of which a
package body 33 having one bag body is disposed.
[0078] In FIG. 6, the loudspeaker system comprises a
cabinet 31, a speaker unit 32, a package body 33, an
absorbent 34, a filler gas 35, and an acoustic port 36,
having a vacant space Rc formed inside of the cabinet
31. Since a configuration of the cabinet 31, the speaker
unit 32, and the acoustic port 36 are same as those of
the cabinet 11, the speaker unit 12, and the acoustic port
16 described in the first embodiment, detailed descrip-
tions on the configuration will be omitted.
[0079] Inside of the package body 33, the absorbent
34 as well as the filler gas 35 are sealed. One package
body 33 mentioned above is disposed in the vacant space
Rc so as not to close up an opening of the acoustic port
36. In an installation example of the package body 33
shown in FIG. 6, one relatively large package body 33 is
disposed on a bottom face of the cabinet 31. Since the
absorbent 34 and the filler gas 35, which are sealed into

the one package body 33, and the absorbent 14 and the
filler gas 15 are different from each other only in the
amounts to be sealed, and materials and a relationship
between a maximum volume of the package body 33 and
the sealed amounts of the absorbent 34 and the filler gas
35 are similar to those of the absorbent 14 and the filler
gas 15, detailed descriptions on the materials and the
relationship will be omitted. And since materials of the
package body 33, which is relatively large as compared
to the package body 13, are similar to those of the pack-
age body 13, detailed descriptions on the materials will
be omitted. It is clearly understood that even when one
package body 33 having the absorbent 34 and the filler
gas 35 sealed is disposed inside of the vacant space Rc
as described above, effect similar to that obtained in the
first embodiment can be obtained.
[0080] Although in FIG. 6, as one example in which the
package body 33 is disposed, a bass reflex-type loud-
speaker system is shown, the package body 33 may be
disposed in various types of loudspeaker systems such
as a closed-type, a drone cone-type, and other type loud-
speaker system. Note that when the package body 33 is
disposed in the drone cone-type loudspeaker system, it
is necessary to dispose the package body 33 so as not
to contact the drone cone.
[0081] Next, in a third modified example of the first and
the second embodiments, a plurality of package bodies
in which an absorbent and a filler gas are sealed may be
disposed so as to hang from an upper side of a speaker
cabinet. FIG. 7 is a diagram illustrating one example, as
another embodiment of the package body, in which the
plurality of package bodies hang. FIG. 7 is a schematic
diagram illustrating a cross-sectional view of an internal
structure of a loudspeaker system, inside of which the
plurality of the package bodies 43 are disposed so as to
hang.
[0082] In FIG. 7, the loudspeaker system comprises a
cabinet 41, a speaker unit 42, package bodies 43, an
absorbent 44, a filler gas 45, and an acoustic port 46,
having a vacant space Rd formed inside of the cabinet
41. Since a configuration of the cabinet 41, the speaker
unit 42, and the acoustic port 46 are same as those of
the cabinet 11, the speaker unit 12, and the acoustic port
16 described in the first embodiment, detailed descrip-
tions on the configuration will be omitted.
[0083] Inside of each of the package bodies 43, the
absorbent 44 as well as the filler gas 45 are sealed. The
plurality of the above-mentioned package bodies 43 are
disposed so as to hang from the upper side of the cabinet
41 in the vacant space Rd and not to close up an opening
of the acoustic port 46. In an installation example of the
package bodies 43 shown in FIG. 7, the plurality of the
package bodies 43, for example, which are slender cyl-
inders or the like, are disposed so as to hang. As de-
scribed above, the plurality of the package bodies 43 are
disposed so as to hang inside of the vacant space Rd,
thereby allowing a large number of package bodies 43
to be disposed in an internal space of the vacant space
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Rd. Since the absorbent 44 and the filler gas 35, which
are sealed into the one package body 43, and the ab-
sorbent 14 and the filler gas 15 are different from each
other only in the amounts to be sealed, and materials
and a relationship between a maximum volume of the
package body 43 and the sealed amounts of the absorb-
ent 44 and the filler gas 45 are similar to those of the
absorbent 14 and the filler gas 15, detailed descriptions
on the materials and the relationship will be omitted. And
since materials of the package body 43, which is relatively
long and large as compared to the package body 13, are
similar to those of the package body 43, detailed descrip-
tions on the materials will be omitted. As described
above, the plurality of the package bodies 43 having the
absorbent 44 and the filler gas 45 sealed thereinto are
disposed so as to hang inside of the vacant space Rd,
whereby a larger amount of the absorbent than that in
the first embodiment can be disposed, realizing a loud-
speaker system which further enhances low-pitched re-
production capability.
[0084] The package body 43 may be disposed so as
not only to hang from the upper side of the cabinet 41
but also to be fixed on a bottom side of the cabinet 41.
This allows the package body 43 to be stably fixed inside
of the loudspeaker system. And the plurality of the pack-
age bodies 43 may be fixed so as to be installed on right
and left lateral sides of the cabinet 41. Also in this case,
a larger amount of the absorbent than that in the first
embodiment can be disposed, realizing a loudspeaker
system which further enhances low-pitched sound repro-
duction capability.
[0085] Although the plurality of the package bodies 43,
each of which is of a slender cylinder shape, are disposed
so as to hang as shown in FIG. 7, a plurality of package
bodies 43, each of which is of other shape, may be dis-
posed so as to hang. For example, FIG. 8 is a diagram
illustrating a cutaway oblique perspective view of a loud-
speaker system in which package bodies 43, each of
which is of a hollow thin board shape, are disposed so
as to hang. As shown in FIG. 8, a plurality of package
bodies 43, each of which is of a hollow thin board shape,
having the absorbent 44 and the filler gas 45 thereinto
are disposed so as to hang from the upper side of the
cabinet 41 and not to close up an opening of the acoustic
port 46. In this case, it is preferable that the package
bodies 43 hang from the upper side of the cabinet 41 so
that faces of respective boards of the package bodies 43
are in parallel to each other with respect to a central axis
of the speaker unit 42. The package bodies are disposed
so as to hang from the upper side of the cabinet 41 as
described above, whereby a pressure change by the
speaker unit 42 in the vacant space Rd can be transmitted
to the board-shaped package bodies 43 without any mu-
tual inhibition among the respective package bodies 43.
Also in a case where the board-shaped package bodies
43 are disposed so as to hang from the upper side of the
cabinet 41 as described above, the respective package
bodies 43 may be fixed on the bottom side of the cabinet

41.
[0086] Next, in a fourth modified example of the first
and second embodiments, a fixing member for fixing
package bodies inside of a cabinet may be provided. FIG.
9 is a diagram illustrating an example of another embod-
iment of the package bodies, in which a plurality of bag
bodies are fixed between the fixing member and the cab-
inet. FIG. 9 is the schematic diagram illustrating a cross-
sectional view of an internal structure of a loudspeaker
system in which a plurality of package bodies 43 com-
prising the bag bodies are disposed so as to be fixed
between the fixing member 47 and the cabinet 41.
[0087] In FIG. 9, the fixing member 47 is a board-
shaped member having a plurality of sound holes formed
therein and fixed between upper and bottom sides of the
cabinet 41. The fixing member 47 is fixed inside of the
vacant space Rd so as to be perpendicular to a central
axis of the speaker unit 42. A plurality of the package
bodies 43, which are thin-cylinder-shaped or thin-board-
shaped, are respectively fixed between the fixing mem-
ber 47 and a backside of the cabinet 41 so as not to close
up the opening of the acoustic port 46. In a case where
the package bodies 43 are thin-board-shaped, the pack-
age bodies 43 are fixed between the fixing member 47
and the backside of the cabinet 41 so that respective
faces of the thin-board-shaped package bodies are in
parallel to each other with respect to the central axis of
the speaker unit 42. The plurality of the package bodies
43 having the absorbent 44 and the filler gas 45 sealed
thereinto are disposed so as to be installed between the
fixing member 47 and the backside of the cabinet 41 as
described above, whereby a larger amount of the absorb-
ent than that in the first embodiment can be disposed in
the vacant space Rd, realizing a loudspeaker system
which further enhances low-pitched sound reproduction
capability.
[0088] Although in FIGs. 7 to 9, as one example in
which the package bodies 43 are disposed, a bass reflex-
type loudspeaker system is shown, the package bodies
43 may be disposed in various types of loudspeaker sys-
tems such as a closed-type, a drone cone-type, and other
type loudspeaker system. Note that when the package
body 43 is disposed in the drone cone-type loudspeaker
system, it is necessary to dispose the package body 43
so as not to contact the drone cone.
[0089] Next, in a fifth modified example of the first and
the second embodiments, package bodies each having
a plurality of segments which are mutually connected on
a plane may be disposed in a loudspeaker system. FIG.
10 is a diagram illustrating an oblique perspective view
of one example in which package bodies 53 each having
a plurality of segments which are mutually connected on
a plane are disposed. FIG. 11 is a schematic diagram
illustrating a cross-sectional view of an internal structure
of a loudspeaker system in which the package bodies
53, one of which is shown in FIG. 10, are disposed inter-
nally.
[0090] As shown in FIG. 10, in the package body 53,
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a plurality of bag sections (4 3 4 = 16 bag sections in the
example shown in FIG. 10) which are segmented in a
grid manner are formed. And inside of each of the bag
sections of the package body 53, an absorbent 54 and
a filler gas 55 are sealed. Since materials of the absorbent
54 and the filler gas 55 are similar to those of the above-
mentioned absorbent 14 and filler gas 15, detailed de-
scriptions on the materials will be omitted. For example,
the package body 53 is formed by laminating two sheet-
like members with a space being kept inside. When lam-
inating the two sheet-like members, predetermined
amounts of the absorbent 54 and the filler gas 55 are
sealed into the space of each of the above-mentioned
bag sections. Here, since materials of the sheet-like
members forming the package body 53 are similar to
those of the above-mentioned package body 13, detailed
descriptions on the materials will be omitted.
[0091] Next, amounts of the absorbent 54 and the filler
gas 55 sealed into each of the bag sections of the pack-
age body 53 will be described. As similarly in the first
embodiment,
because in a state of a low temperature and/or a high
pressure, an amount of the filler gas 55 which the ab-
sorbent 54 physically absorbs increases, if an amount of
the filler gas 55 sealed into each of the bag sections is
not sufficient, a facing side of the above-mentioned
sheet-like member adheres to an external surface of the
absorbent 54, which may lead to a factor of inhibiting
transmission of a pressure change in a cabinet to the
filler gas 55. Therefore, at an assured lowest temperature
and under an assured highest pressure, an amount of
the filler gas 55, which is larger than a volume of the filler
gas 55 which the absorbent 54 absorbs, is sealed to each
bag section of the package body 53.
[0092] On the other hand, because in a state of a high
temperature and/or a low pressure, a volume of the filler
gas 55 expands and an amount of the filler gas 55 which
the absorbent 54 physically absorbs decreases, a vol-
ume of the filler gas 55 sealed to each of the bag sections
of the package body 53 increases, which may cause a
burst of the bag sections. Therefore, each of the bag
sections of the package body 53 has a feature that a
material of said each bag section of the package body
53 is of expandable and contractible film or the package
body 53 has a volume, beyond assumption, inside there-
of so that even if the filler gas 55, which is sealed to said
each of the bag sections at a highest temperature as-
sured for the loudspeaker system and under a lowest
pressure assured for the loudspeaker system, expands,
a volume is changeable so as to be sufficient. Here, the
volume beyond assumption refers to a volume larger than
a volume occupied by the absorbent 54 and the filler gas
55 which are sealed into said each of the bag sections
of the package body 53 at a highest temperature assured
for a loudspeaker system and under a lowest pressure
assured for a loudspeaker system.
[0093] In FIG. 11, the loudspeaker system comprises
a cabinet 51, a speaker unit 52, package bodies 53, ab-

sorbent 54, filler gas 55, an acoustic port 56, and a fixing
member 57, having a vacant space Re formed inside of
the cabinet 51. Since a configuration of the cabinet 51,
the speaker unit 52, and the acoustic port 56 is same as
that of the cabinet 11, the speaker unit 12, and the acous-
tic port 16 described in the first embodiment, detailed
descriptions on the configuration will be omitted.
[0094] A plurality of the package bodies 53 having the
plurality of bag sections which are segmented in a grid
manner are disposed in the vacant space Re and four
sides of each of the bag sections are respectively fixed
to the fixing member 57, and a backside and both lateral
sides of the cabinet 51. The package bodies 53 are re-
spectively disposed so as not to close up an opening of
the acoustic port 56. And the package bodies 53 are dis-
posed so that respective grid surfaces thereof are in par-
allel to each other with respect to a central axis of the
speaker unit 42. By disposing the package bodies 53 as
described above, a pressure change in the vacant space
Re by the speaker unit 52 can be transmitted to the pack-
age bodies 53 without any inhibition among the package
bodies 53.
[0095] As described above, the plurality of the package
bodies 53, each of which the absorbent 54 and the filler
gas 55 are sealed into, are disposed between the fixing
member 57 and the cabinet 51, whereby a larger amount
of the absorbent than that in the first embodiment can be
disposed in the vacant space Re. Since a pressure
change in the vacant space Re is transmitted to the ab-
sorbent 54 and the filler gas 55 which are respectively
segmented, physical absorption effect of the respectively
segmented absorbent 54 can be obtained in a further
efficient manner, realizing a loudspeaker system which
further enhances low-pitched sound reproduction capa-
bility. Since the package body 53 can be formed by lam-
inating the two sheet-like members, the plurality of bag
sections can be easily formed and easily disposed in the
loudspeaker system.
[0096] Although the four sides of the package body 53
are respectively fixed between the fixing member 57 and
the cabinet 51, at least two facing sides of the package
bodies 53 may be respectively fixed to the fixing member
57 and/or the cabinet 51. For example, in a case where
two facing sides of the package body 53 are fixed to both
lateral sides of the cabinet 51, the fixing member 57 is
unnecessary.
[0097] Although in FIG. 11, as one example in which
the package bodies 53 are disposed, a bass reflex-type
loudspeaker system is shown, the package bodies 53
may be disposed in various types of loudspeaker sys-
tems such as a closed-type, a drone cone-type, and other
type loudspeaker system. Note that when the package
bodies 53 are disposed in the drone cone-type loud-
speaker system, it is necessary to dispose the package
bodies 53 and the fixing member 57 so as not to contact
the drone cone.
[0098] Here, the above-described loudspeaker system
having the package bodies can be used as an in-car loud-
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speaker system. FIG. 12 is a diagram illustrating one
example of a loudspeaker system used in a car.
[0099] In FIG. 12, the above-mentioned loudspeaker
system is fixedly disposed inside of a door of a car. In
FIG. 12, the loudspeaker system described as one ex-
ample of the first embodiment is indicated by a broken
line and as components thereof, only the cabinet 11 and
the speaker unit 12 are shown.
[0100] In general, in a case where a loudspeaker sys-
tem excellent in low-pitched sound reproduction capabil-
ity is mounted, in order to reproduce desired low-pitched
sound, a cabinet having a large volume is required. On
the other hand, a space for disposing the loudspeaker
system, which is allowed in a space inside of a door of a
car, is small and a member of the door is used as a speak-
er cabinet in general. However, despite a small volume
of the cabinet, the loudspeaker system of the present
invention has high capability of low-pitched sound repro-
duction, which is achieved by physical absorption effect
obtained through disposing the absorbent 14 sealed into
the package bodies 13. In other words, even if a volume
of the cabinet is limited because an allowable space is
small, an in-car loudspeaker system which can repro-
duce low-pitched sound in an excellent manner is real-
ized.
[0101] In addition, the above-described loudspeaker
system having the package bodies can be used as a
loudspeaker system for an information processing de-
vice, for example, such as a mobile telephone. FIG. 13
is a diagram illustrating a front view and a side view of
one example of a loudspeaker system mounted in a mo-
bile telephone.
[0102] In FIG. 13, the above-mentioned loudspeaker
system is fixedly disposed inside of a housing of a mobile
telephone. In FIG. 13, the loudspeaker system described
as one example of the first embodiment is indicated by
a broken line and as components thereof, the cabinet 11,
the speaker unit 12, and the package body 13 having the
absorbent 14 and the filler gas 15 sealed thereinto are
shown.
[0103] As described above, in a case where a loud-
speaker system excellent in low-pitched sound reproduc-
tion capability is mounted, in order to reproduce desired
low-pitched sound, a cabinet having a large volume is
required. On the other hand, since miniaturization of a
mobile device such as a mobile telephone is invariably
required, a space for disposing the loudspeaker system,
which is allowable for a space inside of a housing of a
mobile telephone, is small. However, despite a small vol-
ume of the cabinet, the loudspeaker system of the
present invention has high capability of low-pitched
sound reproduction, which is achieved by physical ab-
sorption effect obtained through disposing the absorbent
14 sealed into the package bodies 13. In other words,
even if a volume of the cabinet is limited because an
allowable space is small, a loudspeaker system for a mo-
bile information processing device, which can reproduce
low-pitched sound in an excellent manner is realized. The

cabinet 11 mounted in a mobile device may be a phase
inversion-type cabinet.
[0104] In addition, the above-described loudspeaker
system having the package bodies is applicable to a
speaker system used for an AV system such as a liquid
crystal display television which is increasingly becoming
flat, a PDP (plasma display), a stereo unit, and a home
theater system for 5.1-channel reproduction. Specifical-
ly, the loudspeaker system is used as a speaker system
mounted in a thin-screen television. FIG. 14 is a diagram
illustrating a front view and a side view, which is a cross-
sectional view, showing a part of an internal structure,
along a line A-A in the front view, of one example of a
configuration in which the loudspeaker system is mount-
ed in a television.
[0105] In FIG. 14, the above-mentioned loudspeaker
systems are fixedly disposed at either right and left inside
of a housing of a thin-screen television. In FIG. 14, as
components of the loudspeaker system described in the
first embodiment, the cabinet 11, the speaker unit 12, the
absorbent 14, the package body 13 having the filler gas
15 sealed thereinto, and the acoustic port 16 are shown.
[0106] As described above, in a case where a loud-
speaker system excellent in low-pitched sound reproduc-
tion capability is mounted, in order to reproduce desired
low-pitched sound, a cabinet having a large volume is
required. On the other hand, making a thinner television
is invariably required and a space for disposing the loud-
speaker system, which is allowable for a space inside of
a housing of a thin-screen television, is very small. How-
ever, despite a small volume of the cabinet, the loud-
speaker system of the present invention has high capa-
bility of low-pitched sound reproduction, which is
achieved by effect obtained by a phase inversion method
and physical absorption effect obtained through dispos-
ing the absorbent 14 sealed into the package bodies 13.
In other words, even if a volume of the cabinet is limited
because an allowable space is small, an in-car loud-
speaker system for an AV system, which can reproduce
low-pitched sound in an excellent manner is realized.
[0107] In this way, in the above-described loudspeaker
system, the package bodies having the filler gas and the
absorbent sealed thereinto are disposed inside of the
cabinet and the absorbent is capable of physically ab-
sorbing the filler gas. And the package bodies transmit
a pressure change, caused by sound reproduced by the
speaker unit, to the filler gas, and molecules of the filler
gas in the package bodies are absorbed into fine pores
of the absorbent or the molecules of the filler gas ab-
sorbed into the fine pores of the absorbent are released,
thereby allowing a pressure inside of the speaker cabinet
to be adjusted. In addition, because deterioration of the
absorbent sealed into the package bodies, which is
caused by an external gas, can be prevented, perform-
ance of adjusting the pressure can be retained for a long
period of time. Accordingly, by disposing the package
bodies described above in the speaker cabinet, even with
a volume of the speaker being small, a loudspeaker sys-
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tem which is capable of reproducing low-pitched sound
which is similar to that reproduced by a speaker having
a large volume and which is capable of exhibiting stable
performance for a long period of time can be realized.

INDUSTRIAL APPLICABILITY

[0108] A loudspeaker system according to the present
invention is excellent in low-pitched sound reproduction
capability even with a volume thereof being small and is
useful as a loudspeaker system used in a variety of sys-
tems such as an in-car system and a mobile device sys-
tem.

Claims

1. A loudspeaker system comprising:

a cabinet (11, 21, 31, 41, 51);
a speaker unit (12, 22, 32, 42, 52) which is
mounted in the cabinet (11, 21, 31, 41, 51);
at least one package body (13, 23, 33, 43, 53)
which is disposed in a vacant space inside of
the cabinet (11, 21, 31, 41, 51) and structured
by a bag body for sealing materials thereinto
from outside gas and which package body (13,
23, 33, 43, 53) has enough flexibility to transmit,
to an inside thereof, a pressure change caused
by sound;
a predetermined amount of a filler gas (15, 25,
35, 45, 55), which is sealed into the package
body (13, 23, 33, 43, 53); and
which is sealed into the package body (13, 23,
33, 43, 53) and physically absorbs the filler gas
(15, 25, 35, 45, 55),
characterized in that
the absorbent (14, 24, 34, 44, 54) is of at least
one porous material selected from the group
consisting of activated carbon, zeolite, silica
(SiO2), alumina (Al2O3), zirconia (ZrO3), mag-
nesia (MgO), ferrosoferric oxide (Fe3O4), mo-
lecular sieve, fullerene, and carbon nanotube.

2. The loudspeaker system according to claim 1,
wherein the package body (13, 23, 33, 43, 53) is
structured by the bag body, at least one part of which
has an accordion structure.

3. The loudspeaker system according to claim 1,
wherein the package body (13, 23, 33, 43, 53) is
structured by the bag body formed by a filmy member
having flexibility.

4. The loudspeaker system according to claim 1,
wherein the package body (13, 23, 33, 43, 53) is
structured by a filmy member including at least one
high polymer material selected from the group con-

sisting of PP (polypropylene), PE (polyethylene),
PVA (vinylon), PET (polyethylene terephthalate), PC
(polycarbonate), nylon (polyamide), PVC (polyvinyl
chloride), and PVDC (polyvinylidene chloride).

5. The loudspeaker system according to claim 3,
wherein the package body (13, 23, 33, 43, 53) is
structured by a filmy member including at least one
rubber material selected from the group consisting
of SBR (styrene-butadiene rubber), SBS (styrene-
butadiene-styrene rubber), silicone rubber, IIR (butyl
rubber), EPM (ethylene-propylene rubber), and ure-
thane rubber.

6. The loudspeaker system according to claim 1,
wherein the filler gas (15, 25, 35, 45, 55) has mole-
cules which are capable of being physically ab-
sorbed into fine pores formed in the absorbent (14,
24, 34, 44, 54).

7. The loudspeaker system according to claim 1,
wherein the package body (13, 23, 33, 43, 53) is
disposed so as to hang in the vacant space from an
upper side of the cabinet (11, 21, 31, 41, 51).

8. The loudspeaker system according to claim 7,
wherein the package body (13, 23, 33, 43, 53) is
disposed so as to hang in the vacant space and so
that a lower end thereof is further fixed to a bottom
side of the cabinet (11, 21, 31, 41, 51).

9. The loudspeaker system according to claim 1,
wherein the package body (13, 23, 33, 43, 53) is
disposed in the vacant space so that at least two
opposite ends thereof are respectively fixed to both
lateral sides of the cabinet (11, 21, 31, 41, 51).

10. The loudspeaker system according to claim 1, further
comprising a board-shaped member which is dis-
posed in the vacant space so as to be fixed to a part
of the cabinet (11, 21, 31, 41, 51) and has a plurality
of sound holes formed therein, wherein
the package body (13, 23, 33, 43, 53) is disposed in
the vacant space so that at least two facing ends are
respectively fixed to the board-shaped member and
a backside of the cabinet (11, 21, 31, 41, 51).

11. The loudspeaker system according to claim 1, hav-
ing a plurality of bag sections which are segmented
in a grid manner and connected to each other, where-
in
the absorbent (14, 24, 34, 44, 54) and the filler gas
(15, 25, 35, 45, 55) are respectively sealed into the
bag sections.

12. The loudspeaker system according to claim 11,
wherein the package body (13, 23, 33, 43, 53) is
structured by the plurality of bag sections which are
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formed by laminating at least two sheet-like mem-
bers.

13. The loudspeaker system according to claim 11, fur-
ther comprising a board-shaped member which is
disposed in the vacant space so as to be fixed to a
part of the cabinet (11, 21, 31, 41, 51) and has a
plurality of sound holes formed therein, wherein
the package body (13, 23, 33, 43, 53) is disposed in
the vacant space so that four sides thereof are re-
spectively fixed to the board-shaped member, the
backside of the cabinet (11, 21, 31, 41, 51), and both
lateral sides of the cabinet (11, 21, 31, 41, 51).

14. The loudspeaker system according to claim 1, further
comprising a predetermined amount of a drying
agent which is sealed into the package body (13, 23,
33, 43, 53).

15. The loudspeaker system according to claim 1, further
comprising an acoustic port which is provided at an
opening formed in the cabinet (11, 21, 31, 41, 51),
inverts a phase by resonating with sound of a specific
frequency, which is emitted from the speaker unit
(12, 22, 32, 42, 52) into the vacant space, and emits
the sound externally.

16. A mobile information processing device comprising
a loudspeaker system described in any of claims 1
to 15 and
a housing in which the loudspeaker system is fixedly
disposed.

17. An audio visual system comprising
a loudspeaker system described in any of claims 1
to 15 and
a housing in which the loudspeaker system is fixedly
disposed.

18. A vehicle comprising
a loudspeaker system described in any of claims 1
to 15 and
a car body in which the loudspeaker system is fixedly
disposed.

Patentansprüche

1. Lautsprechersystem aufweisend:

ein Gehäuse (11, 21, 31, 41, 51);
eine Lautsprechereinheit (12, 22, 32, 42, 52),
die in dem Gehäuse (11, 21, 31, 41, 51) montiert
ist;
mindestens einen Packungskörper (13, 23, 33,
43, 53), der in einem Freiraum innerhalb des
Gehäuses (11, 21, 31, 41, 51) untergebracht
und durch einen Taschenkörper zum Abdichten

von darin aufgenommenen Materialien vor äu-
ßerem Gas aufgebaut ist, und welcher Pa-
ckungskörper (13, 23, 33, 43, 53) genug Flexi-
bilität aufweist, um eine durch Schall bewirkte
Druckänderung zu seinem Inneren davon zu
übertragen;
eine vorbestimmte Menge eines Füllgases (15,
25, 35, 45, 55), das in dem Packungskörper (13,
23, 33, 43, 53) eingeschlossen ist; und
das in dem Packungskörper (13, 23, 33, 43, 53)
eingeschlossen ist und physikalisch das Füllgas
(15, 25, 35, 45, 55) absorbiert,
dadurch gekennzeichnet, dass
das Absorptionsmittel (14, 24, 34 , 44, 54) aus
mindestens einem porösen Material besteht,
ausgewählt aus der Gruppe bestehend aus Ak-
tivkohle, Zeolit, Silica (SiO2), Aluminiumoxid
(Al2O3), Zirkoniumoxid (ZrO3), Magnesiumoxid
(MgO), schwarzem Eisenoxidpulver (Fe3O4),
Molekularsieb, Fulleren, und Kohlenstoff-Nano-
röhrchen.

2. Lautsprechersystem nach Anspruch 1, wobei der
Packungskörper (13, 23, 33, 43, 53) durch den Ta-
schenkörper strukturiert ist, wovon mindestens ein
Teil eine Ziehharmonika-Struktur aufweist.

3. Lautsprechersystem nach Anspruch 1, wobei der
Packungskörper (13, 23, 33, 43, 53) durch den Ta-
schenkörper, der durch ein filmartiges Element mit
Flexibilität gebildet ist, strukturiert ist.

4. Lautsprechersystem nach Anspruch 1, wobei der
Packungskörper (13, 23, 33, 43, 53) durch ein filmar-
tiges Element, darunter mindestens ein hochpoly-
meres Material, ausgewählt aus der Gruppe beste-
hend aus PP (Polypropylen), PE (Polyethylen), PVA
(Vinylon), PET (Polyethylenterephthalat), PC (Poly-
carbonat), Nylon (Polyamid), PVC (Polyvinylchlorid)
und PVDC (Polyvinylidenchlorid) strukturiert ist.

5. Lautsprechersystem nach Anspruch 3, wobei der
Packungskörper (13, 23, 33, 43, 53) durch ein filmar-
tiges Element, darunter mindestens ein Kautschuk-
material, ausgewählt aus der Gruppe bestehend aus
SBR (Styrol-Butadien-Kautschuk), SBS (Styrol-Bu-
tadien-Styrol-Kautschuk), Silikon-Kautschuk, HR
(Butylkautschuk), EPM (Ethylen-Propylen-Kaut-
schuk), und Urethan-Kautschuk strukturiert ist.

6. Lautsprechersystem nach Anspruch 1, wobei das
Füllgas (15, 25, 35, 45, 55) Moleküle aufweist, die
in der Lage sind, physikalisch in feine, in dem Ab-
sorptionsmittel (14, 24, 34, 44, 54) ausgebildete Po-
ren absorbiert zu werden.

7. Lautsprechersystem nach Anspruch 1, wobei der
Packungskörper (13, 23, 33, 43, 53) so unterge-

25 26 



EP 1 786 235 B1

15

5

10

15

20

25

30

35

40

45

50

55

bracht ist, dass er von einer Oberseite des Gehäuses
(11, 21, 31, 41, 51) in den Freiraum hängt.

8. Lautsprechersystem nach Anspruch 7, wobei der
Packungskörper (13, 23, 33, 43, 53) so unterge-
bracht ist, dass er in den Freiraum hängt und so,
dass sein unteres Ende ferner an einer Unterseite
des Gehäuses (11, 21, 31, 41, 51) befestigt ist.

9. Lautsprechersystem nach Anspruch 1, wobei der
Packungskörper (13, 23, 33, 43, 53) in dem Freiraum
so untergebracht ist, dass mindestens zwei seiner
entgegengesetzten Enden an beiden seitlichen Sei-
ten des Gehäuses (11, 21, 31, 41, 51) befestigt sind.

10. Lautsprechersystem nach Anspruch 1, weiterhin
aufweisend ein brettförmiges Element, das in dem
Freiraum so untergebracht ist, dass es an einem Teil
des Gehäuses (11, 21, 31, 41, 51) befestigt ist und
eine Mehrzahl von darin ausgebildeten Schalllö-
chern aufweist, wobei der Packungskörper (13, 23,
33, 43, 53) in dem Freiraum so untergebracht ist,
dass mindestens zwei einander zugewandte Enden
jeweils an dem brettförmigen Element und einer
Rückseite des Gehäuses (11, 21, 31, 41, 51) befes-
tigt sind.

11. Lautsprechersystem nach Anspruch 1 mit einer
Mehrzahl von Taschenabschnitten, die in Gitterart
segmentiert und miteinander verbunden sind, wobei
das Absorptionsmittel (14, 24, 34, 44, 54) und das
Füllgas (15, 25, 35, 45, 55) jeweils in den Taschen-
abschnitten eingeschlossen sind.

12. Lautsprechersystem nach Anspruch 11, wobei der
Packungskörper (13, 23, 33, 43, 53) durch die Mehr-
zahl von Taschenabschnitten, die durch Laminieren
mindestens zweier folienartiger Elemente gebildet
sind, strukturiert ist.

13. Lautsprechersystem nach Anspruch 11, weiterhin
aufweisend ein brettförmiges Element, das in dem
Freiraum so untergebracht ist, dass es an einem Teil
des Gehäuses (11, 21, 31, 41, 51) befestigt ist und
eine Mehrzahl von darin ausgebildeten Schalllö-
chern aufweist, wobei der Packungskörper (13, 23,
33, 43, 53) in dem Freiraum so untergebracht ist,
dass vier Seiten davon jeweils an dem brettförmigen
Element, der Rückseite des Gehäuses (11, 21, 31,
41, 51) und beiden seitlichen Seiten des Gehäuses
(11, 21, 31, 41, 51) befestigt sind.

14. Lautsprechersystem nach Anspruch 1, weiterhin
aufweisend eine vorbestimmte Menge eines Trock-
nungsmittels, das in dem Packungskörper (13, 23,
33, 43, 53) eingeschlossen ist.

15. Lautsprechersystem nach Anspruch 1, weiterhin

aufweisend einen akustischen Anschluss, der an ei-
ner Öffnung bereitgestellt ist, die in dem Gehäuse
(11, 21, 31, 41, 51) ausgebildet ist, der eine Phase
durch Resonanz mit dem Schall einer spezifischen
Frequenz umkehrt, die aus der Lautsprechereinheit
(12, 22, 32, 42, 52) in den Freiraum emittiert wird,
und den Schall nach außen emittiert.

16. Mobiles Informationsverarbeitungsgerät, aufwei-
send ein Lautsprechersystem nach einem der An-
sprüche 1 bis 15 und ein Gehäuse, in dem das Laut-
sprechersystem ortsfest untergebracht ist.

17. Audio-visuelles System, aufweisend ein Lautspre-
chersystem nach einem der Ansprüche 1 bis 15 und
ein Gehäuse, in dem das Lautsprechersystem orts-
fest untergebracht ist.

18. Fahrzeug, aufweisend ein Lautsprechersystem
nach einem der Ansprüche 1 bis 15 und eine Auto-
karosserie, in der das Lautsprechersystem ortsfest
untergebracht ist.

Revendications

1. Système de haut-parleur comprenant :

une carcasse (11, 21, 31, 41, 51) ;
une unité de haut-parleur (12, 22, 32, 42, 52)
qui est montée dans la carcasse (11, 21, 31, 41,
51) ;
au moins un corps d’emballage (13, 23, 33, 43,
53) qui est disposé dans un espace vacant à
l’intérieur de la carcasse (11, 21, 31, 41, 51) et
structuré par un corps de sac pour sceller des
matériaux à l’intérieur de ce dernier par rapport
aux gaz extérieur et lequel corps d’emballage
(13, 23, 33, 43, 53) présente suffisamment de
flexibilité pour transmettre, à son intérieur, un
changement de pression provoqué par le son ;
une quantité prédéterminée d’un gaz de rem-
plissage (15, 25, 35, 45, 55) qui est scellée dans
le corps d’emballage (13, 23, 33, 43, 53) ; et
qui est scellée dans le corps d’emballage (13,
23, 33, 43, 53) et absorbe physiquement le gaz
de remplissage (15, 25, 35, 45, 55),
caractérisé en ce que :
l’absorbant (14, 24, 34, 44, 54) est réalisé avec
au moins un matériau poreux sélectionné dans
le groupe comprenant du charbon actif, de la
zéolite, de la silice (SiO2), de l’alumine (Al2O3),
de la zircone (ZrO3), de l’oxyde de magnésium
(MgO), de l’hydroxyde ferrosoferrique (Fe3O4),
un tamis moléculaire, du fullerène et un nano-
tube de carbone.

2. Système de haut-parleur selon la revendication 1,

27 28 



EP 1 786 235 B1

16

5

10

15

20

25

30

35

40

45

50

55

dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est structuré par le corps de sac, dont au moins une
partie a une structure d’accordéon.

3. Système de haut-parleur selon la revendication 1,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est structuré par le corps de sac formé par un élé-
ment en forme de film présentant une flexibilité.

4. Système de haut-parleur selon la revendication 1,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est structuré par un élément en forme de film com-
prenant au moins un matériau hautement polymère
sélectionné dans le groupe comprenant le PP (po-
lypropylène), le PE (polyéthylène), le PVA (vinylon),
le PET (polyéthylène téréphtalate), le PC (polycar-
bonate), le nylon (polyamide), le PVC (polychlorure
de vinyle), et le PVDC (polychlorure de vinylidène).

5. Système de haut-parleur selon la revendication 3,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est structuré par un élément en forme de film com-
prenant au moins un matériau en caoutchouc sélec-
tionné dans le groupe comprenant le SBR (caout-
chouc styrène - butadiène), le SBS (caoutchouc sty-
rène - butadiène - styrène), le caoutchouc de silico-
ne, l’IIR (butylcaoutchouc), l’EPM (caoutchouc éthy-
lène - propylène) et le caoutchouc d’uréthane.

6. Système de haut-parleur selon la revendication 1,
dans lequel le gaz de remplissage (15, 25, 35, 45,
55) a des molécules qui sont capables d’être absor-
bées physiquement dans des pores fins formés dans
l’absorbant (14, 24, 34, 44, 54).

7. Système de haut-parleur selon la revendication 1,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est disposé afin d’être suspendu dans l’espace va-
cant depuis un côté supérieur de la carcasse (11,
21, 31, 41, 51).

8. Système de haut-parleur selon la revendication 7,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est disposé afin d’être suspendu dans l’espace va-
cant et de sorte que son extrémité inférieure est en
outre fixée sur un côté inférieur de la carcasse (11,
21, 31, 41, 51).

9. Système de haut-parleur selon la revendication 1,
dans lequel le corps d’emballage (13, 23, 33, 43, 53)
est disposé dans l’espace vacant de sorte qu’au
moins ses deux extrémités opposées sont respecti-
vement fixées sur les deux côtés latéraux de la car-
casse (11, 21, 31, 41, 51).

10. Système de haut-parleur selon la revendication 1,
comprenant en outre un élément en forme de plan-
che qui est disposé dans l’espace vacant afin d’être

fixé sur une partie de la carcasse (11, 21, 31, 41, 51)
et a une pluralité de trous acoustiques formés à l’in-
térieur, dans lequel :
le corps d’emballage (13, 23, 33, 43, 53) est disposé
dans l’espace vacant de sorte qu’au moins deux ex-
trémités en vis-à-vis sont respectivement fixées sur
l’élément en forme de plaque et un côté arrière de
la carcasse (11, 21, 31, 41, 51).

11. Système de haut-parleur selon la revendication 1,
ayant une pluralité de sections de sac qui sont seg-
mentées à la manière d’une grille et raccordées entre
elles, dans lequel :
l’absorbant (14, 24, 34, 44, 54) et le gaz de remplis-
sage (15, 25, 35, 45, 55) sont respectivement scellés
dans les sections de sac.

12. Système de haut-parleur selon la revendication 11,
dans lequel le corps d’emballage (13, 23, 3, 43, 53)
est structuré par la pluralité de sections de sac qui
sont formées en déposant en couche au moins deux
éléments en forme de feuille.

13. Système de haut-parleur selon la revendication 11,
comprenant en outre un élément en forme de plan-
che qui est disposé dans l’espace vacant afin d’être
fixé sur une partie de la carcasse (11, 21, 31, 41, 51)
et a une pluralité de trous acoustiques formés à l’in-
térieur de ce dernier, dans lequel :
le corps d’emballage (13, 23, 33, 43, 53) est disposé
dans l’espace vacant de sorte que ses quatre côtés
sont respectivement fixés sur l’élément en forme de
planche, le côté arrière de la carcasse (11, 21, 31,
41, 54) et les deux côtés latéraux de la carcasse (11,
21, 31, 41, 51).

14. Système de haut-parleur selon la revendication 1,
comprenant en outre une quantité prédéterminée
d’un agent de séchage qui est scellé dans le corps
d’emballage (13, 23, 33, 43, 53) .

15. Système de haut-parleur selon la revendication 1,
comprenant en outre un orifice acoustique qui est
prévu au niveau d’une ouverture dans la carcasse
(11, 21, 31, 41, 51), inverse une phase par résonan-
ce avec le son d’une fréquence spécifique, qui est
émis à partir de l’unité de haut-parleur (12, 22, 32,
42, 52) dans l’espace vacant et émet le son à l’ex-
térieur.

16. Dispositif de traitement d’information mobile
comprenant :

un système de haut-parleur décrit selon l’une
quelconque des revendications 1 à 15, et
un boîtier dans lequel le système de haut-
parleur est disposé de manière fixe.
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17. Système audiovisuel comprenant :

un système de haut-parleur décrit selon l’une
quelconque des revendications 1 à 15, et
un boîtier dans lequel le système de haut-
parleur est disposé de manière fixe.

18. Véhicule comprenant :

un système de haut-parleur selon l’une quelcon-
que des revendications 1 à 15, et
une carrosserie de voiture dans lequel le systè-
me de haut-parleur est disposé de manière fixe.
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