1 DESCRI PTI ON LOUDSPEAKER SYSTEM TECHNI CAL FI ELD 5 [0001] The present
invention relates to a | oudspeaker syste and nore particularly, to a

| oudspeaker system having a yy small-sized cabinet, which realizes
entiched bass reproduction. | BACKGROUND ART 10 [0002] Due to an influence
of an acoustic stiffness which an internal space of a cabinet causes, a
conventional | oudspeaker system has had difficulties in realizing a

| oudspeaker system which is conpact and capabl e of reproduci ng bass.
Limtations in this bass reproduction depend on a nagnitude of the
acoustic stiffness, 15 namely a vol UtRet¢ReFERPHci ty of ani nsi deof t hecabi net .
Therefore, . _as a solution to the problemof these |[imtations in bass

repr oduct i SRYVHHFEAC T as Y58 a | oudspeaker systemin which a block of
activated carbon is disposed inside of a cabinet (for exanple, refer to
pat ent docunment 1). 20 [0003] FIG 18 is a tectonic profile of a major
portion of a conventional |oudspeaker system In FIG 18, the conventional
| oudspeakeFESYSEEALC 6IFpililses a cabi net 90, a woofer 91, an activated
carbon 92, a supporting nenber 93, and a di aphragm 94. The woofer 91 is
attacheéd opCaofijont fheeppéstéhe tabimesoflke Thesaald valedddpeXdi08y82en
whi ch includes grains, with an average grain dianeter 2

and more particularly, to a loudspeaker system, having a

small-sized cabinet, which realizes enriched bass reproduction.

BACKGROUND ART
10 [0002] Due to an influence of an acoustic stiffness which an
internal space of a cabinet causes, a conventional loudspeaker
systemhas haddifficultiesinrealizinga loudspeaker systemwhich
is compact and capable of reproducing bass. Limitations in this
bassreproductiondepend<x1anmgnitudeoftheacousticstiffness,
15 namelyaveolumetriccapacityofaninsidecofthecabinet. Therefore,

as a solution to the problem of these limitations in bass

R

reproduction, there has been a loudspeaker system in which a block
of activated carbon is disposed inside of a cabinet (for example,
refer to patent document 1).

20 [0003) FIG., 18 is a tectonic profile of a majof porticn of a
conventional loudspeaker system. In FIG. 18, the conventional
loudspeaker systemconmprises a cabinet 90, awoofer 91, anactivated
carbon 92, a supporting member 93, and a diaphragm 94. The woofer
91 is attached on a front face of the cabinet 90. The activated

25 carbon 92 which includes grains, with an average grain diameter



of 0.1 to 0.3 nm of activated carbon (hereinafter, referred to as
granul ar activated carbon) is disposed inside of the cabinet 90 in a

bl ock-1ike manner. The activated carbon 92 is supported by a back face, a
bottom face, an upper face, right and left side 5 faces of the cabinet 90,
and the supporting nenber 93. The supporting nenber 93 has fine pores
formed on an entire surface thereof, through which air passes. [0004]
Next, operations of the conventional |oudspeaker system shown in FIG 18

will be de i~bed en an electri.cal sjgnal 10.is applied to the woofer
91, an acoﬁéipc%pF8¥§u$ém?@‘62&&Eﬁﬂ§£@4$§§%9§ntHP?rg&&&ﬁﬁ%fvaE §ﬁF§?P§O
pressure in an_internal space .of the cabinet 90 changes. And this pressure
change vi bP&t 8§aPH§afd?aBEVa§F‘rﬂgﬁ@r%a) the HWRWGO bl dhe ditdsnFagine
changes a §ressure in a space where the activated carbon 92 is disposed.
15 The act iVatBd® Crsdt 1924 &agmsigor t 8hebyctheasagperthey TeriiseFuoRorisd
the cabinet 90 in a block-like manner. The supporting nmenber 104 has the
fine poresPrormearlorfadre entpteosufdece arheppefr dscenentjbhexth@befd. side
Therefore, gas, along with the pressure change caused by the vibration of
t he di dphr 4gme94,01 stiphyskbahky &fsordretl 20ebyubpe radhiqvatedocar Bdn 9Zhe

t hereby suppressing the pressure change in the internal space of the

cabi net 90sulepetinkatetmherpgasisas ef ichange: 4 Ifdhed nireamaknspace sof- rbhe
cabinet 90 is suppressed neans that the cabinet 90 operates as if the

cabi net 90thadeafl argeovehun®.ichAs: ivedaned above, the activated carbon 92

exhibits a volume 25 expansion effect that a physical absorption effect
V%IF)Ch the B0004: Next, operations of the conventional lo@ﬁspeaker system
shown in FIG. 18 will be described. When an, ‘electrical signal
10 is applied to the woofer 91, an acoustic pressure is generated.
Due to this acoustic pressure, a pressure in an internal space
of the cabinet 90 changes. And this pressure change vibrates the
diaphragm 94. And the vibration of the diaphragm 94 changes a
pressure in a space where the activated carbon 92 is disposed.

15 The activated carbon 92 is suppeorted by the supporting member 93

and the cabinet 90 in a block-like manner. The supporting member

R

104 has the fine pores formed on the entire surface thereof as
mentioned above. Therefore, gas, along with the pressure change-
causedby the vibration of the diaphragm 94, isphysically absocrbed
20  bytheactivatedcarbon 92, thereby suppressing the pressure change
in the internal space of the cabinet 90. Here, that the pressure
change in the internal space of the cabinet 90 is suppressed means
that the cabinet 90 operates as if the cabinet 90 had a large volume.
As mentioned above, the activated carbon 92 exhibits a volume

25 expansion effect that a physical absorption effect which the



activated carbon 92 has expands the volunme inside of the cabinet 90 in an
equi val ent manner. As a result, in the cogventional |oudspeaker system
even with the cabinet being small-sized, bass reproduction which could be
realized if a speaker unit were mounted 5 in a |large cabinet is enabl ed.

[ Patent docunent 1] Japanese National Phase PCT 11 Laid-Qpen Publication
No, 60-500645 DI SCLOSURE OF THE | NVENTI ON 10 PROBLEMS TO BE SOLVED BY THE
| NVENTI ON [ 0005] Here, a structure of the activated carbon 92 will be

consi dered.. T j vat carbon_92 in the. above-nentioned nvent i gnal
oudspeaker Tyt o hidiie 30 Ble Pe Tt oS uE b RreE Himer I
whi ch graigﬁ}qﬁ1qgtigated gar onél with an 15 aver?ﬁe rain dianeter of 0.1
to 0.3 nm ~are i nct uded v EaTRE of 9 RE - griaf nd hasUthnumBr 5BPe CPPNEDSdPES
formed therein, A specific surface area per unit weight of the granul ar
activated CEBHPIECLFYEELTmeR WY Widdot e cg b ITiidske i RAc ok e bied, Bass
shown in FIG 19, classified broadly into nacropores 100 fornmed in the
vicinity 26SSrogdusifrioqeshsehidralgt haulear igsd Vaketh eakeonnandyerd € mopotest
101 fornmed inside of the granular activated carbon. FIG 19 is a

schemat? ¢ dfagr dmudd wstriatéthgl a8 snalibedire of the fine pores formed in the
granul ar activated carbon. Here, it has been considered that the reason
why the activated carlfeire®2 exbichinestt he] 25T aboves entd anath Voltliase PCT
expansion effect is that gas is physically 4 absorbed by the m cropores
101. On t héaothepemarkthph e thieat Qpor e80-500645

»
DISCLOSURE OF THE INVENTION
10 PROBLEMS Td BE SOLVED BY THE INVENTION
[0005] Here, a structure of the activated carbon 92 will be
considered. The activated carbon 92 in the above-mentioned
conventional loudspeaker system has the structure formed in a
block-like manner, in which grains of activated carbon, with an
15 average grain diameter of 0.1 to 0.3 mm, are included. Each of
the grains has innumerable fine pores formed therein. A specific
H} surface area per unit wéight of the granular activated carbon is
approximately 1000 mz/g. These fine pores are, as shown in FIG.
19, classified broadly into macropores 100 formed in the vicinity
20  of a surface of the granular activated carbon and micropores 101
formed inside of the granular activated carbon. FIG. 19 is a
schematicdiagramillustratinga structure of the fine pores formed
in the granular activated carbon. Here, it has been considered
that the reason why the activated carbon 92 exhibits the

25 above—mentionedvolumeexpansioneffectjjsthatgas:nsphysically



100 function as passageways through which the gas reaches the m cropores
101. [0006) Here, in the granular activated carbon with an average 5 grain
di aneter of greater than or equal to 0.1 a ratio of a volune which the
macr opores 100 occupy is larger than that of a volunme which the mcropores
101 occupy. Therefore, the physical y absorption effect per volune of the
granul ar activated carbonis J limted due to the large ratio of the

vol unme of the macropores 10 100. Accordingly, in order to obtain a |large
vol une expansion effect, it is required that a | arge anount of the granul ar
activated CHIHOIE] BYAJI BdC&@ParE sal Vbl umd bhetdidiarhpug: ddh ¢ BRBEAPYZ Siss
enl arged. However, in a small-sized | oudspeaker system since a volune

i nsi de of tH¥ dabiFetorrs Pawmievwayyotuneush whiabt tiat gds15eeahben td2
whi ch can be nounted is l[imted. Accordingly, in the small-sized

| oudspeakefigystsmesduto the linmited volume of the activated carbon 92
whi ch can be disposed inside of the cabinet 90, a sufficient physical
absor pti on [€f0¢dt camirate ,beénobhi@igretul dtheceby aresubhi-Bani wi gh T eubiibes of
expanding a desired Iow 20 frequency band. [0007] In addition, the

macr opdi es gt@Arf dnetdeerimg ragrbh€e rPARSAJSWAY UL tHED IASHSLIV e AS ABE 2
acoustic resistance which suppresses a flow of the gas which reaches the

m cropor esvdQime Aseendtngl MackBpBP@sgfl@@%@éu@?tié’ait%é:ﬁrﬁ% WHA e 4
average 25 grain dianeter of greater than or equal to 0.1 mm since the

ratio 5 ofotheevehuse e Fnll%z%%rr%%oﬁg§ J’c@c@ub? ! %Ygaere@oé@,s%h%f pggg'.’ﬂétailc
) albsorption effect per volume of the granular activated carbon is
.limited due to the large ratio of the volume of the macropores
10 100. Accordingly, in order to obtain a large volume expansion
effect, it isrequiredthat a large amount of the granular activated
carbon is collected and a volume of the activated carbon 92 is
enlarged. However, in a small-sized loudspeaker system, since
a volume inside of the cabinet 90 is small, a volume of an activated
15 carbon 92 which can be mounted is limited. Accordingly, in the
small-sized loudspeaker system, due to the limited volume of the
} activated carbon 92 which can be disposed inside of the cabinet
90, a sufficient physical absorption effect cannot be obtained,
thereby resulting in difficulties of expanding a desired low

20 frequency band.
[0007] In addition, the macropores 100 functicning as the
passageways of the gas serve as an acoustic resistance which
suppresses a flow of the gas which reaches the micropores 101.
Accordingly, in the granular activated carbon with the average

25 grain diameter of greater than or equal to 0.1 mm, since the ratio



energy, which is causedby the above-nentioned acoustic resistance, is also
| arge, leading to a problemthat an acoustic pressure level of a |ow
frequency band is significantly reduced. 5 [ 0008] Mbreover, when a
frequency band of an acoustic pressure is high, the macropores 100
functioning as the passageways of the gas serve as a high-cut filter which
bl ocks a transm ssion of sound wth space volunes and | engths of the
passageways of the macropores 100. Due to this influence of the macropores
100, in a high 10 frequency band of greater than or equal to 100 to 200 Hz,
a flow of cfthéhgagolpme ehelr oesporesres010i0sisuppressed.lo%s @fr esabstid n
the high frequency band of greater than or equal to 100 to 200 Hz, the
physi cal alksempti -om etl &6 ttacardiey hae dby vebt@intechn eddesed of erestienanke,
vol une expansion effect is tried to be obtained 15 by using, as the
activated dardbso 92, rgehel gadhuy ato agirdordtegdr garbonacwibhithereaimgeegiai n
di aneter of greater than or equal to 0.1 7 nmm there accrues a problem
that an applfi eatiicon fkefiesfcyt Ldridnted g ar] oydspeaker.eygt em which is
dedi cated to bass of |less than or equal to 100 Hz. 20 [0009] Hence, an

obj ect mf theopnesenfoir-Bkeat! déﬁ_at &9519&592 &é%@éﬁ%ﬁs&@be%\%ﬁix@

b
is conpact and capabl e of reproducing enriched bass, expanding a

1 pauency DaNdolt RNNLAGBorLaINGE AL AL AS USLLE PLESSHLS,] EXS 1200

exhibiting a volune expansion effect even in

to 200 Hz ggg S JPLE 5 ﬁigﬁgcﬁlgﬂgeor Lﬁ%c@@%g@a transmission of sound

\,) with space volumes and lengths of the passageways of the macropores
100. Due to this influence of the macropores 100, in a high
10 frequency band of greater than or equal to 100 to 200 Hz, a flow
of the gas into the micropores 101 is suppressed. As a result,
in the high frequency band of greater than or egual to 100 to 200
Hz, the physical absorption effect can be hardly obtained.
Therefore, when the volume expansion e-ffect is tried to be obtained
15 byusing, as the activatedcarbon 92, the granular activated carbon

with the average grain diameter of greater than or equal to 0.1

R—

mm, there accrues a problem that an application thereof is limited
to a loudspeaker system which is dedicated to bass of less than
or equal to 100 Hz.

20 [0009] Hence, an object of the present invention is to provide
a loudspeaker system which is compact and capable of reproducing
enriched bass, expanding a low frequency band, preventing a
reduction in an acoustic pressure level, and exhibiting a volume
expansion effect even in a high frequency band of 100 to 200 Hz

25 CIr more.



[0010] A first aspect of the present invention is directed to a

| oudspeaker system conprising: a cabinet; a cabinet; a speaker 5 unit
nounted in the cabinet; and a powdery gas”absorption nmaterial which is
disposed in an internal space of the cabinet and physically absorbs gas
present in the internal space, wherein an average particle dianmeter of the
gas absorption material is less than 0. 1 mm 10 [0011] In a second aspect
based on the first aspect, dianmeters of all particles of the gas
absorption material are less than 0. 1 mm [0012] In a third aspect based
on the first aspect, the gas absorption material is of activated carbon.
15 [0013] In a fourth aspect based on the first aspect, the gas absorption
mat eri al i SCUTACN Vg ddEc ARERTLEME ch is produced from plant, petroleum
resin, or coal. [0014] In a fifth aspect based on the first aspect, the
IoudspeakedO§M$len1fmwfhegtannpmrseﬂfahblpsésbhackmﬁgmﬁﬁﬁheisﬂiﬂredﬂbd to

bl ocki ng gas, and the gas absorption nmaterial is disposed in an internal

space of tbeléhﬂspe_bkéﬁké}g@téfﬁm{ pridAp] ol BaBiskxt hame@a%e@g@akte&e
fifth aspect, the first ocking menber is made of a thin film [0016] In

a sever h aspeGhokased ;o hbe fHifldt agpRacd po@vd%&‘%}rc@as %%éo%ﬂﬁd??ﬁta‘t@%ﬁ%@. Of

the first bl ocking nenber and above t he gas 7 absorption materi al

I'n an e'gh&ﬂlé§9@§81935§9d991éﬁﬁnE'E%%lﬁ%&§8éofhﬂ%acablneteumiphy31cally

absorbs gas present in the internal space, wherein an average

;”) particle diameter of the gas absorption material is less than 0.1
mm .
160 {0611) In a second aspect based on the first aspect, diameters

of all particles of the gas absorption material are less than 0.1
mm.
[0012] In a third aspect based c¢on the first aspect, the gas
absorption material is of activated carbon.

15 [0013] In a fourth aspect based on the first aspect, the gas

absorption material is of activated carbon which is produced from

L

plant, petroleum resin, or coal.

f0014] In a fifth aspect based on the first aspect, the

loudspeaker system further comprises a first blocking member for
20  blocking gas, and the gas absorption material is disposed in an

internal space of the first blocking member.

[0015] In a sixth aspect based on the fifth aspect, the first

blocking member is made of a thin film.

[(0016] In a seventh aspect based on the £ifth aspect, a space

25 1s formed inside of the first blocking menmber and above the gas



| oudspeaker system conprises a plurality of the first blocking nenbers,
the gas absorption material is segnented 2nd each segnent 5 is disposed in
an internal space of each of the first bl ocking nenbers, and each of the
fiTst blocking nenbers is disposed in an internal space of the cabinet so
as to forma space between each other. [0018] In a ninth aspect based on
the eighth aspect, the 10 |oudspeaker system further conprises a plurality
of " housings, in at least a part of which an opening is fornmed, a volune of
each of the housings is Iargfr than a volunme of the first blocklng menber,
and the f|ﬁ9§QﬂﬁiﬂGﬂ1 is disposed in an internal space of each of
t he housings. 15 [0019] In a tenth aspect based on the fifth aspect, the

| oudspeakerl Odstlem cdimprarsesi ehph unabecy bﬁSEHeonlthetﬁxﬁkmngSpﬁehbetge
the gas absorption material is segnmented and each segnent is disposed an

i nternal spaselggfeaire faysdtenbloookimegarerberdurtid tvf ofsthil dekistgbienbeng
has: a housing, in at least a part of which 20 an opening is forned; and a
film a pemephems, of hahischalhsoabt achedht ot 41hes eReMdite@Bddtde-isegarahed
gas absorption material is each disposed in an internal space of the

housi ng [ 0682@} shasadelievent hnaspeel hased e® thenfbrstnaspecte bm@cklng

| oudspeaker system further conprises a passive radiator which is

mount ed i npkh@ecabi RaY @B@thEvgﬂeb¥1¥%QrB&bgﬂlﬁg ﬁeﬁbéggakgrdggbbse% in
[0021] In a twel ft'h aspect based on the el eventh aspect, the | oudspeaker

system furbhen n¢@FRLISeBaRcPhat enIerhel (W ¢ LS o form a space between
{*) each other.
[0018] In a ninth aspect based on the eighth aspect, the
10 loudspeaker system further comprises a plurality of housings, in
at least a part of which an opening is formed, a volume of each
of the housings is larger thanavolume of the first blockingmember,
and the first blocking member is disposed in an internal space
of each of the housings.
15 [0019] In a tenth aspect based on the fifth aspect, the

loudspeaker system comprises a plurality of the first blocking

e

members, the gas absorptionmaterizal is segmented and each segment
is disposed an internal space of the first blecking member, the
first blocking member has: a housing, in at least a part of which
20 an opening is formed; and a £ilm, a periphery of which is attached
on the opening, and the segmented gas absorption material is each
disposed in an internal space of the housing.
[0020] In a eleventh aspect based on the first aspect, the
loudspeaker system further comprises a passive radiator which is

25 mounted in the cabinet and driven by vibration of the speaker unit.



di sposed between the passive radiator and the gas absorption material so
as to forma space between the plate nenbgr and the 5 passive radiator.
[0022] In a thirteenth aspect based on the twelfth aspect, in the plate
nmeitber, an opening is formed in a direction fromthe passive radiator
toward the gas absorption material. [0023] In a fourteenth aspect based on
the first aspect, the 10 cabinet is a closed-type cabinet. [0024] In a
fifteenth aspect based on the first aspect, the | oudspeaker system further
conprises a stic_port which is mounted in the cabinet and

acoust i cal | {)O@%ﬁ& es ‘dh 4 MElddh Rt hageshoextbenalc¥paek afpeqk, the
cabinet. 15 [0025] A sixteenth aspect of the present invention is directed
to a nobil etV TRPBFCOUNFYSEBMPELSIIGT audspeaker pPigseemendesordiing tbs
any of clains 1 to 15; and a case supporting the |oudspeaker system
[0026] | n dkwvesrechehvaspethehgsedion thedsixbeeant adpectas Rfsdtecion
speaker unit has; a voice coil; and a diaphragm on one face of which the
voi ce coi |l nastdideed,scanrd the fopeakespunket beswaBHNtRE pBAEh mdabe ANDidethe
face of the diaphragmfaces an internal space of the cabinet. [0027] In an

ei ght eent h paspeicte hasethosr [ he sixteenth aspect, 25 the nobile term na
unit further conprises a second bl ocking nmenber 9 for blocking the gas

absorption maizT)i al , @nd therseennd HLOEkE NG s SBMLE HieSt bspeBeLs b8t hein
i nternal space of the cabinet so as to
the plate member, an opening is formed in a directicn from the
passive radiator toward the gas absorption material.
[0023] In a fourteenth aspect based on the first aspect, the

10 cabinet is a closed-type cabinet.

[0024] In a fifteenth aspect based on the first aspect, the
loudspeaker system further comprises an acoustic port which is
mounted in the cabinet and acoustically couples an internal space
and an external space of the cabinet.

15 {0025] A sixteenth aspect of the present invention is directed
to a mobile terminal unit comprising: a loudspeaker system
according to any of claims 1 to 15; and a case supporting the
loudspeaker system.

[0026] In a seventeenth aspect based on the sixteenth aspect,

20 the speaker unit has; a voice coil; and a diaphragm, on one face
of which the voice coil is fixed, and the speaker unit is mounted
such that another face of the diaphragm faces an internal space
of the cabinet.

[0027] In an eighteenth aspect based on the sixteenth aspect,

25 themobileterminal unit further comprises a secondblockingmember



partition the speaker unit and the gas absorption material. [0028) A

ni neteenth aspect of the present invention is directed 5 to a vehicle
conprising: a | oudspeaker systen1accordin% to any of clains 1 to 15; and a
car body, inside of which the | oudspeaker systemis disposed. [0029) A
twenti eth aspect of the present invention is directed to a video apparatus
conprising: a |oudspeaker system according 10 to any of clains 1 to 15;
and a housing, inside of which the |oudspeaker systemis di sposed. EFFECT
OF THE | NVENTI ON [ 0030) According to the above-nentioned first aspect,
since 15 theE BVeF&yaapdia Delseals anpt on ofa tdhsl ajas aabistin Ptsieannzab &6 & R niys
less than 0.1 mm a ratio of a volume of the mcropore which physically
absor bs t h&egksn ¢s| di geoasdcompared ntctrmalhapaek biiethsamienidonral agase
absorption material whose average grain dianeter is greater than or equal
to 0. 1 mbaFitértefoor ehea syalaker axpansian Bk radd caiothe: Sasnapsps{ption
mat eri al whose average particle dianeter is less than 0.1 mmis |large as

conpar ed mﬂOhZBhatPoﬁinéh@eﬁ@ﬂwﬁﬁéé@ﬁﬁhfQB@-pg@§eﬂ9hHﬁﬁﬁﬁ%ﬁ§93E°@ifé&%Qd
mar kedly increases in a range in which the average particle dianeter r1s

|l ess tian fo i ﬁﬁhiiméscoﬁﬁr§§ﬁﬂa:tQelgééqu%gnggggFgﬁtEEE?¥§TQ§Z§ zgﬁy

average particle dianeter is |esS than O. ci en

vol ure expansi el fieeh £An b QLA e As; goymared WL, 2y cape. jwher g Lhe

conventi onal gas absorption materi se”average grain
greater thapspemegualjkg.Qey NMMis used. As a result,

;“} [0029] A twentieth aspect of the present invention is directed
to a video apparatus comprising: a loudspeaker system according
10 to any of claims 1 to 15; and a housing, inside of which the

loudspeaker system is disposed.

EFFECT OF THE INVENTION
[0030] According to the above-mentioned first aspect, since
15 the average particle diameter of the gas absorption material is
less than 0.1 mm, a ratio of a volume of the micropore which
Y physically absorbs the gas is large as compared with that of the
conventionalgasabsorptionn@terialwhoseaveragegraindiameter
is greater than or equal to 0.1 mm. Therefore, a volume expansion
20  ratio of the gas absorption material whose average particle
diameter is less than 0.1 mm is large as compared with that of
the conventional one. The volume expansion ratio markedly
increases in a range in which the average particle diameter is
less than 0.1 mm. Thus, by using the gas absorptionmaterial whose

25 average particle diameter is less than 0.1 mm, asufficiently great



in a case where a volunme of the gas absorption material is the S sane as
that of the conventional one, a IOM/frquﬁgcy band can be further expanded
as conpared with that of the conventional-‘obne. |In a case where the sane

wi dth of the |ow frequency band as that of the conventional one is
expanded, a volune of the gas absorption material itself can be reduced as
conpared with that of the 10 conventional one. As a result, the | oudspeaker
system can be downsized as conpared with the conventional one. In
addition, _a cordin%)to,the first aspect of the present invention, since a
rati o of a Wbllie GF AN Facldpsiesanobaedbtainhe gascahsorpdivorth mterdal
is small as conpared with that of the conventional one, 15 the effect of

f unct i oni ng e At ie genwen thidnedr ga shbsio ripg: icausate r by 1 tihe staeropat € S agan
be reduced. As a result, even a conpact |oudspeaker system which is used
for, for efdmpledernipeproguet ithan of agfiaequency band 0640 1o 20Q@siz tor
nore, can exhibit the volunme expansion effect, allowi ng the |ow frequency

band to beiexpanded. wA@rkuat hefurnacear dhagghe bB@oEF sbraghReet i@f thetne
present ‘invention, since the ratio of the volune of the macropores forned

in the Yassaaksaspthan 68t ehbabohsesiBbhaas ogRNPar ed Wiet B that.of 5 gie can
conventional one, a value of an acoustic resistance, mhlcﬁ IS cause when

gas passesbéhfiotighe + Be IRCIOPLS %mﬂa%mg)%ht{ﬁ% ’ofatlﬁg%ﬁe%i%% In.an

acoustic pressure level, which is Caused e acoustic resi'stance,

Che Tow Troquency band cam bartor fharPepantadon Lo qiie SR8 RRSY
,} thheconventionalonejxsexpanded,eavolumeof%ﬂuagasabsorption
material itself can be reduced as compared with that of the

10 conventional cone. As a result, the loudspeaker system can be
downsized as compared with the conventional one. In addition,
according to the first aspect of the present invention, since a

ratio of a volume of the macropores formed in the gas absorption
material is small as compared with that of the conventional one,

15 the effect of functioning as a high-cut filter, which is caused

by the macropores, can be reduced. BAs a result, even a compact

L loudspeakersystem,whidnisusedfor,forexample,aleproduction
of & frequency band of 100 to 200 Hz or more, can exhibit the volume
expansion effect, allowing the low frequency band to be expanded.

20 Further, according to the first aspect of the present invention,
since the ratio of the volume of the macropores formed in the gas
absorption material is small as compared with that of the
conventionalone,avalueofanacousticresistance,whichiscaused

whengaspassesthroughthemacropores,issmall. Thus, a reduction

25 1n an acoustic pressure level, which is caused by the acoustic



[ 0032] According to the above-nentioned third aspect, the gas 5 absorption
mat eri al can be of activated carbon. [0033] According to the
above-nentioned fourth aspect, the gas absorption material can be of
activated carbon which is produced fromplant, petroleumresin, or coal.

[ 0034] According to the above-nentioned 5 to 6 aspects, a 10 reduction in
an effect of physically absorbing gas, which is caused when the m cropores
formed in the gas absorption material 12 absorb npisture, toxic gas,

cigarette §ggggtagggr,ngdb%h%4§§9%§§é§mternal air, can be prevented. As
a result, the volume expansion fect ‘which is brought about by t he gas

absorptlon{@ggg lal,AgQ?rB§n§5x§§F%Qn§ fﬁ%ntl#ﬁ?%g%ggﬁﬁ%%ggéé 539390Wt

gas absorption " nmater &rnal’ space o

prevented. ¢ ggggkﬁegggadbn %n%@%ggggye neqﬁkgﬂed seventh aspect, the

acoustic pres ure nerate is easily transmtted to

t he gas abfgé gL terlg thergfy allow ng the 20 |ow frequency band to
be further g ded. *FBOE8] NACCO L AENYPPBE T REDABBVEINER T DrictP &5 lghtthe gas

tenth aspects, the gas absorption material does not collect and a | ength
of a ﬁas§ﬁ§%ﬂﬁ9t%ﬂ?oﬂ@ﬁe%ﬁ?éhcﬁﬁeb@a§ff@é@mﬁﬁﬁﬁﬁ|Qﬁﬁhﬁﬁof the gas
absorption material is substantially reduced as conpared with a 25 case
where the 443 &bsor pheepr dapertioat he ldiwposstt ionen fonrehmspdet, spaceaof
one first blocking nenber. In addition, an area in which the gas
absorpti orf R BPF HPN deHterct 3l the Qasofsacerﬂ\aafgm caiiesy whithd deopisbiaced
reS|stance whi ch the gas absorption material has can

from plant, petroleum resin, or coal.

[0034] According to the above-mentioned 5 to 6 aspects, a
1G  reductioninaneffect of physically absorbing gas, which is caused
when the micropores formed in the gas absorptionmaterial 12 absorb
moisture, toxicygas, cigarette smoke, odor, andthe like inexternal
air, can be prevented. As a result, the volume expansion effect,
which is brought about by the gas absorption material, can be
15 exhibited for a long term. Scattering of the gas absorption
material in an internal space of the cabinet can be prevented.
(.; {00353 According to the above-mentioned seventh aspect, the
acoustic pressure generated from the speaker unit is easily
transmitted to the gas absorption material, thereby allowing the

20 low frequency band to be further expanded.
[0036] According to the above-mentionedeighth to tenth aspects,
the gas absorption material does not collect and a length of a
passageway through which the gas reaches an inside of the gas

absorption material is substantially reduced as compared with a

25 case where the gas absorption material is disposed in an internal



be reduced and the acoustic pressure |evel of the |low frequency 5 band can
be further inproved. [0037] According tojthe above-nenti oned el eventh
aspect, the |oudspeaker system of the present invention functions as a
passive radiator type |oudspeaker system which is one of the phase
inversion type systens, enabling a further inprovenent in the acoustic 10
pressure |l evel of the | ow frequency band as conpared with that of the
conventional one. [0038] According to the above-nentioned twel fth aspect,

it can bespa@§eﬂigdetfﬁﬁsﬁEﬁcﬁ@§§k¥ﬁeﬁﬁgkgtQﬁ]%%ﬁﬁgﬁ%ﬁvﬁ gen §1§g§g%£é£0n

material. 15 [0039] According to the above-nentione asp t he

acoustic prsesyleckeyel .l fecbouchrequency hand J.s, further, Laroyed.

[ 0040] According to the above-nentioned
prevent ed L 92S Lde_of the cabinet directly contacts 20 the gas
absor pti onE}?r%taer i alt%{ S%g%f% gf::gr“éti]%%]& % ﬂ@saﬁgﬁé%ﬁ?ﬁl IREEHiFt BaStFan

aspect, t oudspeake ystem of the prevent invention can operate as a
bass-ref|g§%f§%§“F%§&§5££% r A§PECEMWRFER SIS SohBVEE PhRetiphaker frRmreton

type syst B 25 042% Accordi ng to the above-nenti oned seventeenth
aspect? 1380 WY t'6® t Har P &bhiBEAPWAReh i s di sposed so as to be sandw ched

bet ween t he éy ernal_ space and the voice coil, the powdery gas absorption
material do¥® hot cdmtcidine troitbe ebbre-nhstébyed eleventh aspect, the

loudspeakersystmnofthepresentinventionfunctionsaseapassive
radiatortypeloudspeakersystemwhichisoneofthephaseinversion
type systems, enabling a further improvement in the acoustic

10 pressure level of the low frequency band as compared with that
of the conventional one.

[0038] Accordimgtotheabove—mentionedtwelfthaspect,itcan
kxapreventediﬁuﬂ:thepassiveradiatorcontactstﬂuagasabsorption
material.

15 [0039)] Accordingtotheabove—mentionedthirteenthaspect,the
acoustic pressure level of the low frequency band is further
improved.

[C040] According to the above-mentioned fourteenth aspect, it
canbegmeventedthatgasoutsidecﬁfthecabinetdirectlycontacts

20  the gas absorption material.

{0041) According to the above-mentioned fifteenth aspect, the
loudspeaker system of the prevent invention can operate as a
bass-reflex-type loudspeaker system which is one of the phase
inversion type systems.

25 [0042] According teo the above-mentioned seventeenth aspect,



preventing abnormal sound and a failure due to an electrical short 5
circuit, which are caused when the gas absorption material contacts the
veice coil. [0043] According to the above-nentioned ei ghteenth aspect,
owi ng to the second bl ocki ng menber, the gas absorption nmaterial does not
flows into the speaker unit, thereby preventing abnormal 10 sound which is
caused when the gas absorption material contacts the diaphragmor the

| i ke. BRI EF DESCRI PTI ON OF THE DRAWNGS [0044] [FIG 1] FIG 1 is a

tectoni c prwefinigetshomk ngi apereyamph Bch 15 of i dhesd oudspeaker béY§éﬁgﬂdlched
according to a first enbodinent. [FIG 2] FIG 2 is a diagram show ng

acoustic ppessuea the ﬁh@@%ﬁ@gysgaééaﬁh@rtﬁé'961?@d é}?CtEhgaﬁahﬁngaﬁ%%

characteristics in a closed-type system [FIG 3

showi ng a é@bakp@mghl&aé@%ﬂ¥ﬂWﬁ§QsaHo@VSBBQSCQa Vﬁ#%%ggﬁf ° eﬁggg a

absorption material 12 and a vol une expansi on ratlo

accor i ng Lo L SSEBR oM RS TR Q o PRFBAE %Spea&?lgg?:é%@ﬁoﬁmat
t g f t t d el ect I d 14
char acter <y et n 2 shER E R SBAIER Ehpay et of bainasr 1oed et achs

di agram s ngo V|em/hn whi ch openings 22h are forned on a partition
pl ate 22. 77° 7 is adiagramillustrating a sectional

[0043] According to the above-mentiocned eighteenth aspect,
owing to the second blocking member, the gas absorption material
doesnotflowsintothespeakerunit,therebypreventingabnormal
10 sound which is caused when the gas absorption material contacts

the diaphragm or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
[0044] [FIG. 1] FIG.1isatectonicprofileshowingoneexample
15 of the loudspeaker system according to a first embodiment.
[FIG. 2] FIG. 2 is a diagram showing acoustic pressure
(,; frequency characteristics and electrical impedance
characteristics in a closed-type system.
[FIG. 3] FIG. 3 is a diagram showing a relationship
20 betweenenlaverageparticlediameterofeagasabsorptionﬁmterial
12 and a volume expansion ratio.
[FIG. 4] FIG. 4 is a tectonic profile illustrating one
examplecﬁfaloudspeakersyst@naccordingtoeasecondembodiment.
[FIG. 5] FIG. 5 is a diagram showing acoustic pressure

25 frequency characteristics and electrical impedance



5 side view and a rear view, a part of which is a sectional view, of one
exanpl e of a | oudspeaker system accordindg4o a third enbodinent. [FIG 8]
FIFG 8 is a diagram showi ng an influence that a value of a specific
acoustic resistance Rs exerts on the acoustic 10 pressure frequency
characteristics. [FIG 9] FIG 9 is a diagramillustrating a sectional

si‘de view and a rear view, a part of which is a sectional view, of one
exanpl e in which bl ocking nmenbers 33 are disposed inside of a cabinet 30.
15 [FIG 10PaFRGterOsitsca diragr gmsdiwstradingoan: ph i g6t cREr SPect i ve Vi ew
of the blocking menber 33. ~.- [FIG 11A] FIG 11A is a diagram
illustrating a front [Frcewsdf Brephd lies phene d apvhaireh | Qudgpeaker, ;
system of the present invention is nounted. gl20 [FI G l1ti-f'}‘lf5>]a FI% %%B f%cg

di agram i | bpshiagkng2a side roview of, the,ymbile p hoyn in FIG 11A
[FIG 11C] FIG 11Cis a di agramillustﬁgating 2 'F dar %/i ew of the nobile
phone shown in FIG 1gf:; [H Ggd2] oF i ibagram.il.lustrati a
sectional 25 view op t he _}r?obi I'e pho%gaaljdtzjtr%;sréﬁ? ?L%g%,&-%§a§ﬁ5\%ai %e%F%DnTiA.
15 [FEG d8le Rl 13, ' am show.ng a result obtained when_ anplitude
characteristics %wa ddli Zapﬁ:r%ngngfr rQ’n aapgptgal?gr wg‘ﬂrf:{“ *80% af B hbaRate¥iBH- a

| oudspeakes SYSLEMARAOWE 1D ThGustdn BBy ddh 10215130 PG 12,

embodiment .

[FIG. 8] FIG. 8 is a diagram showing an influence that

e,
v .

avalueofeaspecificacousticresistanceRsexertsontheacoustic
10 pressure frequency characteristics.

[FIG. 9] FIG. 9 is a diagram illustrating a sectional
side view and a rear view, a part of which is a sectional view,
of one example in which blocking members 33 are disposed inside
of a cabinet 30,

15 [FIG. 10] FIG. 10 is a diagram illustrating an oblique
perspective view of the blocking member 33.

(_; {FIG. 11A] FIG. 11A is a diagram illustrating a front
viewofanmbilephoneinwhichtheloudspeakersystemofthepresent
invention is mounted.

20 [FIG. 11B] FIG. 11B is a diagram illustrating a side
view of the mobile phone shown in FIG. 11A.

[FIG. 11C] FIG. 11C is a diagram illustrating a rear
view of the mobile phone shown in FIG. 11A.

[FIG. 12] FIG.12jﬁsadiagramillustratingeasectional

25 wview of the mobile phone along a line A-B shown in FIG. 11A.



5 [FIG 141 FIG 14 is a diagramillustrating one exanple in which the
| oudspeaker system of the present inventilén is nounted in a door of a car.
[FIG 15] FIG 15 is a diagramillustrating one exanple of a |oudspeaker
system mounted inside of a car. 10 [FIG 16] FIG 16 is a diagram
illustrating another exanple of a | oudspeaker system nounted inside of a
car. [FIG 17] FIG 17 is a diagramillustrating a configuration of one
exanple in which the | oudspeaker systemis nounted in a thin-shaped

tel evision. 15 [FI G [£85.AIG ,t&c;i.aaiba@agai—i&aﬁ@{ddﬁ@é 1@ JTRIOF L PQR hk@n
of a conventional |oudspeaker system [FIG 19] FIG 19 is a schematic

di agram i | ¥Hshratg g ude shekabuee 1ok ifdng : '
activated carbon. 20 DESCRI PTI ON OF THE g%lg%%%ﬁfé%%%gp%%% upgt
20, 30, 6550 73<abibReleqld, upi t,, 12 sqQrpt |
material 13 33 blgckfgg &géggﬁugépf%%ﬁggggggé?a |§P8Vn1gg%§ggjq§6 k2Bs.

di aphragm 212 syspensi 943 egpegnt ati on arrangenent nmechanism 321 first
structural plate 5 §22 sgcgﬁg's??uctural pl at e

5 [FIG. 14] FIG. 14 isadiagramillustrating one example
inwhichtheloudspeakersystanofthepresentinventionismmunted
in a door of a car.

[FIG. 15] FIG. 15is adiagramillustrating one example
of a loudspeaker system mounted inside of a car.

10 [FIG. 16] FIG. 16 is a diagram illustrating another
example of a loudspeaker system mounted inside of a car.

[FIG. 17] FIG. 17 d1s a diagram illustrating a
configuration of one example in which the loudspeaker syétem is
mounted in a thin-shaped television.

15 [FIG. 18} FiG.18isatectonicprofileofamajorportion
of a conventional loudspeaker system.
- [FIG. 19] FIG. 19 is a schematic diagram illustrating

a structure of fine pores formed in a granular activated carbon.

20 DESCRIPTION OF THE REFERENCE CHARACTERS
[0045] 1G, 20, 30, 65, 73 cabinet
11, 50, 62, 74 speaker unit
12 gas absorption material
13 33 blocking member

25 21 passive radiator



: i i ' in bod

case 421100 8 crystal dfsplay 44 antenna 45 hinge section 51 frame 15 52
yoke 53 magnet ~- 54 plate 55 voice coil 57 gasket 20 58 shiel ding mesh
60 wi ndow section 61 door main body 63 seat 66 plinth 25 67 punching net
17 70 thin-shaped television 71 display 100 macropores 101 m cropores 5

211, 56 diaphragm

212 suspension

32 segmentation arrangement mechanism

321 first structural plate

5 322 second structural plate

323 coupling plate

331 housing

332 film

40 mobile phone
10 41 main body case

42 liquid crystal display

44 antenna

45 hinge section

51 frame

15 52 vyoke
53 magnet
i.- 54 plate

55 woice coil
57 gasket

20 58 shielding mesh
60 window section
61 door main body
63 seat
66 plinth

25 67 punching net



BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [0046] (First Enbodi nment)
Referring to FIG 1, a |oudspeaker system7according to a first enbodi nent
of the present invention will be described. 10 FIG 1 is a tectonic
profile show ng one exanple of the | oudspeaker system according to the
first enbodinment. In FIG 1, the |[|oudspeaker system conprises a cabinet
10, a speaker unit 11, a gas absorption material 12, and a bl ocki ng nenber
13. The | oudspeaker system shown in FIG 1 is a closed-type | oudspeaker

15 system [0047] Theospgakersuabéaliclsvikorexanple, an
el ectrodynam c-type speaker. The speaker unit 11 is nounted at an opening

formed on an upper porti@nsofa@ front face of the cabinet 10. The gas
absorption material 12 is powdery activated carbon 20 with an average

particle dianeter ofl@OO%éé%é§§§%gﬂ1(hereinafter, referred to as powdery
activated carbon). The above-menti oned powdery activated carbon is

produced by crushing, agti v carbon, which is made froma plant-derived
material, for exanplé?fcggg%ﬁﬁmoﬂ%%ks, so as to be in a powdery state with
an avegage particle 25 dianmeter of 0.01 to 0.03 mm The bl ocki ng nenber 13
is a nenber 18 through which gas does not pass. The bl ocking nenber 13 is

formed, f e,.ln_a bag-like shape. The bl ocking nenber 13 is made
of, for e%%%%fg%ggét%?% ?%Bﬁ¥9ﬁ9tHpgkﬁﬁgszﬁNENW§QNﬂ n filmis, for
exanmple, O As, a material of the thin film for exanple, 5 polyvinyl
chlori de, fpogqg‘iﬁnnw i e errdhedenent) the |ike is used.

( Referring to FIG. 1, a loudspeaker system according to
a first embodiment of the present invention will be described.
10  FIG.1lisatectonicprofile showing one example of the loudspeaker
system according to the first embodiment. In FIG. 1, the
loudspeaker system comprises a cabinet 10, a speaker unit 11, a
gas absorption material 12, and a blocking member 13. The
loudspeaker system shown in FIG. 1 is a closed-type loudspeaker

15 system.
00473 The speaker unit 11 is, for example, an
(. N electrodynamic-type speaker. The speaker unit 11 is mounted at
an opening formed on an upper portion of a front face of the cabinet
10. The gas absorption material 12 is powdery activated carbon
20 with an average particle diameter of 0.01 to 0. 03 mm (hereinafter,
referred to as powdery activated carbon). The above-mentioned
powdery activated carbon is producedby crushing activated carbon,
which is made from a plant-derived material, for example, coconut

husks, so as to be in a powdery state with an average particle

25 diameter of 0.01 to 0.03 mm. The blocking member 13 is a member



The gas absorption material 12 is seal ed and packaged, containing air, by
t he bl ocking nmenber 13, and di sposed insif§ of the cabinet 10. As

nmenti oned above, the gas absorption matertal 12 is disposed inside of the
cabinet 10 in a state where the bl ocking nenber 13 10 shuts off outside
air. A space of the cabinet 10, which is other than a space of the speaker
unit 11, the gas absorption material 12, and the bl ocking nmenber 13, is
referred to as a roomRl. [0048) Next, operations of the |oudspeaker
systen1accq{diqg tg,the resent enbodiment will be described. The speaker
unit 15 11 G ARIRMELEIGHVRERES-1pBasseakBhe did oty mankbectY i e dlomighal
is applied,_driving power is generated in a voice coil. This driving power
vibrates a i agHedghcof 1phe bagedikidre ghipell Bhnd lal clatoy stenb epr @§siis endde
generated on front and rear faces of the diaphragm The acoustic pressure
gener at ed ffomfdie axearfeace 20iof fthe.di aptin Agknehanges: e PIESS UTiE M . d he
room Rl formed inside of the cabinet 10. This pressure change causes split

vibration fofr axsupfiace) of5 the bheckhagereaberr $8.WH o rseal srthe 9as1e,
absorption material 12. Thereupon, a pressure inside of the bl ocking

menber 513pcHanges;l thsbdedel, pdieybl @eki agnarmer 43 the.,gas ;ahsor pldon 25
gas

material 12 is disposed. Accordingly, due to an effect that the 1

b . . . | i ' ; H
absor pt i onThet @& & albsl2-Physh aakley :ahs 9 bs, Q%%&_e@éﬁé%ﬂaﬁ:ﬂdﬁeic?, ?[?gﬁ%lirn n

inside of the blocking menber 13 is suppresse es _ ressure
cxpanded i n ah oqu val ene raer " As e Raet 1% 2 S B e S om
ag%frding lg.th§s%@%¥¥3nedabove,thegasabsorptionmaterial12iscﬁﬁposed
inside of the cabinet 10 in & state where the blocking member 13
10 shuts off outside air. A space of the cabinet 16, which is other
than a space of the speaker unit 11, the gas absorption material
12, and the blocking member 13, is referred to as a room R1.
(0048} Next, operations of the loudspeaker system according
to the present embodiment will be deséribed. The speaker unit
15 11jjsanelectrodynamic—typespeakereﬁuﬂwheneﬂlelectricalsignal
is applied, driving power is generated in a voice coil. This
M) driving power vibrates a diaphragm of the speaker unit 11 and an
acoustic pressure is generated on front and rear faces of the
diaphragm. The acoustic pressure generated from the rear face
20  of the diaphragm changes a Pressure in the room R1 formed inside
of the cabinet 10, This pressure change causes split vibration
ofasurfaceoftheblockingmember13whichsealsthegasabsorption
material 12. Thereupon, a pressure inside of the blocking menber

13 changes. 1Inside of the blocking member 13, the gas absorption

25 material 12 is disposed. Accordingly, due to an effect that the



enbodi nent, even with a cabinet being small-sized, bass reproduction which
could be realized if the speaker unit 11 were 1nounted in a |arge cabinet
is enabled. J [0049] Here, an effect obt at ied when the powdery acti vated
10" carbon with the average particle diameter of 0.01 to 0.03 mmis wused is
shown in FIG 2. FIG 2 is a diagramshow ng acoustic pressure frequency
characteristics and el ectrical inpedance characteristics inaclosed-type
system Specifically, in FIG 2, the acoustic pressure frequency
characteristics and the electrical 15 inpedance characteristics are shown,
respect i veldAs i3 w0 Pasomieree r a b peakery and ¢ L havangpebdboges pfa &lemdes in
mounted in a cabinet, having an internal volunme of 0.5 liter, in which

not hi ng i s dcame et Lires tdseo flgre kel conirent haniadr gr anld asuBstéyased As
carbon with an average grain diameter of 0.1 to 0.3 mmis contained; and a

case 20 wher edshel ghoves mamrtdoned qrowdes Vi Rciiy sty gar Ben i edaided, g as
the gas absorption material 12. [0050] In FIG 2, a graph Al shows the

acoustic presslige bireguengybehatracy ef & d68nhbqthe £ase el ot I s
contained in the cabinet. A graph A2 shoﬁg ?he electri§%1 inpeda%%gﬂ%a'

charact®ri gk eSrupder, CORdtLE NS ddbd Nge BT 2L A o A IEZPh g’&rozr%%% péf%osfetr{}ﬁe

acoustic pressure frequency characteristics 1n the case

conventchahgeanuhar, 26 et s Sor bon LRIELA0E LD MLATELE D 1L 0.3

nm specific surface area: 10 n2/ g n alngdP'A
el ectri cal LEPEAANGS o GRALACLELL §iLSS MNdel, fandi Ieoggelaigegzhgngg app were M

graph C shows

,{) mounted in a large cabinet is enabled.
(0049) Here, an effect obtained when the powdery activated

10 carbon with the average particle diameter of 0.01 to 0.03 mm is
used is shown in FIG. 2. FIG. 2 is a diagram showing acoustic
pressure frequency characteristics and electrical inmpedance
characteristics inaclosed-type system. Specifically, in FIG. 2,
theacousticpressure frequencycharacteristicsandtheelectrical

15 impedancecharacteristicsareshown,respectively,jjlacasewhere
a speaker unit having a bore of 8 cm is mounted in a cabinet, having
an internal volume of 0.5 liter, in which nothing is contained;
& case where a conventional granular activated carbon with an
average grain diameter of 0.1 to 0.3 mm is contained; and a case

20 where the above-mentioned powdery activated carbon is contained
as the gas absorption material 12.
[0050] In FIG. 2, a graph Al shows the acoustic pressure
frequency characteristics in the case where nothing is contained

in the cabinet. A graph AZ shows the electrical impedance

25 characteristicsunderconditionsjJ}thegraphAl. A graph Bl shows



the acoustic pressure frequency characteristics in the case where 40 g of
the powdery activated carbon (average particle dianeter: 0.01 to 0.03 nm
specific surface area 1700 nR/g) is cont &%hed. A graph C2 shows the
el*ectrical inpedance characteristics under 10 conditions in the graph CIL.
[0051] In the graph A2, a resonance frequency in the case where nothing is
contained in the cabinet is foA= 121.3 Hz. In the graph B2, a resonance
frequency in the case where the conventional granular activated carbon is
contained is fos= 107.1 Hz. In the 15 graph C2, a resonance frequency in
the case mﬁéﬁ%a?ﬁésbé@ﬂkﬁ%ﬁswﬁﬁiVagedncaﬂﬁmmramtehespxesemtthahnduthEres
contained is foc = 94.5 Hz. Here, a resonance frequency in the case where
the bore 6f ¢l sheakarvemtiionak grentilenedcahowe edi GaBoem (iasreauppogedint 0
be foc = 70 Hz. Thereupon, a volunme expansion ratio of the cabinet 20 in

the case wiéeeetthe :canventd dnad rgianshaci acti yatedceanben:i sooconfagnedsi s
the following value. { (foA/fos)2 - 1}/{ (fos/fos)2 - 1} = 1.49 On the

ot her handcoatughese expansiyeaphat g ofsHdes Caﬂiéleteiélcéf@cas?a%mwg%ﬁ Lhe
powdery activated carbon is contained is the 25 follow ng va ue. f

(fOA/fQB)ZCthECQEQQ%EQ%kZHmdéﬁccné;%%o%%:ﬁh ﬁgcar Bi the dPéHSQE'O”

ratio in the case where the powlery activate on is co

| ar ger thaaherwaoacpcwgregg%ew@@%%n?x%g{g@eolfaggta @%‘@ﬁe %ts'evag S of

carbon is contained. 5 Thus, as s om1frequency
less than 40 g of the powdery activated carbon (average particle diameter:

i"} 0.01 to 0.03 mm, specific surface area 1700 m?/g) is contained.
A graph C2 shows the electrical impedance characteristics under
10 conditions in the graph C1.
f0051] In the graph A2, a resonance frequency in the case where
nothing is contained in the cabinet is f,n= 121.3 Hz. In the graph
BZ, a resonance frequency in the case where the conventional
granular activated carbon is contained is f,p= 107.1 Hz. In the
15 graph C2, a resonance frequency in the case where the powdery
activated carbon in the present embodiment is contained is
foc =94.5 Hz. Here, a resonance frequency in the case where the
bore of the speaker unit, as mentioned above, 1is 8 cm is supposed
tobe foc=70Hz. Thereupon, avolume expansionratioof the cabinet
20 in the case where the conventional granular activated carbon is
contained is the following value.
( (foa/fos)® = 1}/ {{fos/fos)? - 1} = 1.49
On the other hand, a volume expansion ratio of the cabinet in the
case where the powdery activated carbon is contained is the

25 following value.



or equal to 80 Hz, an acoustic pressure level in the graph A is higher
than that in the graph Bl1. Also it is understood that the } acoustic
pressure level in the graph d is inprovéd by approximately 2. 5 dB with
respect to the acoustic pressure in the graph Al. The 10 reason why the
vol une expansion ratio in the case where the powdery activated carbon is
contained is larger than that in the case where the conventional granular
activated carbon is contained is that in the powdery activated carbon, a
ratio of a volunme which the mcropores 101 shown in FIG 18 occupy is

| arge. The {pondéfas) 15-att i vafed fgarben lijs spraaduced t hrough crushing into
further finer particles than the grains of the conventional granular

activated Asashown &boothefhavofddiSimes kePRindd d ra thibnen Mengers ¥ ealks-d hee
macropores 100. Thus, in the powdery activated carbon, a ratio of a volune

of the macpepelas 100:kstdacesasss, i WhesRlY ddie ikat k20 Qﬁaﬁ%éf@@zhn‘l%h%f

the mcropores 101 is large as conpared with that of "the conventiona

granul ar ae@§@%ﬁ%&§@ﬁ@eenvbﬂQi%hﬁﬁgfkﬁﬁiéP&Qt?9§g8df%§Q§ﬂ{g?égﬁaER&H?ry

activated carbon as the gas absor on materra

physi cal | yryalasoLt adgas s ehbr avedas coupared MLy Lhaly obt abned py. he

25 conventional granular activated’carbon; expanding
functional .yo of t abi_net b .43 tinmes, increased from 1. tinmes
P SRR ot T A IR A e I A
resul t, mhgg a voluneH%{ t he ggs absorption nmaterial 12 is the sane as
that of tha g8Rventidrdl2ond ThReITdw! flequahey 5t baAdEOaT Y3 DRer the

expanded as congared with the conventi onal o ‘
o acousticpressure level inthegraphCl is improvedby approximately

2.5 dB with respect to the acoustic pressure in the graph Al. The
10 reasonwhy the volume expansion ratic in the case where the powdery
activated carbon is contained is larger than that in the case where
the conventional granular activated carbon is contained is that
in the powdery activated carbon, a ratio of a volume which the
micropores 101 shown in FIG. 18 occupy is large. The powdery
15 activated carbon is produced through crushing into further finer
particles than the grains of the conventional granular activated
carbon. In other words, crushing in a fine manner breaks the
macropores 100. Thus, in the powdery activated carbon, a ratio
of a volume of the macropores 100 is decreased, whereby the ratio
20  of the volume of the micropores 101 is large as compared with that
of the conventional granular activated carbon.
[0052] Asdescribedabove, byusing the powderyactivatedcarboen
as the gas absorption material 12, the effect of physically
absorbing gas is improved as compared with that obtained by the

25 conventional granular activated carbon, expanding a virtually



one. And when an expanded wi dth of the |low frequency band is the sane as
that of the conventional one, a volune of the gas absorption nmaterial 12
itself can be reduced as conpared with the conventional one. As a result,
t he | oudspeaker system can be smaller than the 10 conventional one. [0053]
The above-nenti oned powdery activated carbon has a smaller ratio of a

vol ume of the nmacropores 100 than that of the conventional granular
activated carbon. Accordingly, by using the above-nentioned powdery
activated carbon as the gas absorption 15 material 12, a reduction in an
acoustic prie¥xiironaleiolume oif itdie cmisiotthyoit e dfadriopar ed i@ asean fhemn
suppressed as conpared with the conventional granular activated carbon.
[0054] | n thet Bboves ddsoh bt bbiainke lgashabsoneritdormat @Fhahlatddts vihed
powdery activated carbon with the average particle 20 dianeter of 0.01 to
0.03 nm Hewegoan nmakera alesefl ,hehgass &b&@fr@téﬂl’th@égg|a@$s<§-§pﬂ§orﬂﬂbt@rmatled
to the activated carbon and ot her porous material having the physical

absor pti on lef fecthamyanhe agselat @%Qﬁﬂ!%%n@%n%ﬁ%n%ﬁhgﬁepo{?&%xﬂ?%?%hﬂl&Mﬁs

zeolite, silica (SiQ2) , alumna (AL2Q3), zirconia magnesi-a

ferrosder biatid 22r0%kdeuirE@3P4 bxpRlecul %rc§h§$§ede%gFF§? [98§§LDI % al g

average particle dianeter of the gas absorpti I's not

10 0,01 10,003 Mk itos 8,0RkLeaWl e, LhAL, Lhe. %V%ggaﬁgggrt}%%g i ageter

of the gas absorption mater ess than

Zlbgor gt i EEQ%EZ%Q@PgtWtﬁgecoanvx%r?tgleorpgi toln(él, % g;rla g%teeorf %Letghaes g%sorptlon
) material 12 itself canbe reduced as compared with the conventional
one. As a result, the loudspeaker system can be smaller than the
10 conventional one,
[0053] The above-mentioned powdery activated carbon has a
smaller ratio of a volume of the macropores 100 than that of the
conventicnal granular activated carbon. Accordingly, by using
the above-mentioned powdery activated carbon as the gas absorption
15 material 12, a reduction in an acoustic pressure level, which is
caused by the macropores 100, can be suppressed as compared with
the conventional granular activated carbon.
[0054] In the above description, the gas absorption material
12 is the powdery activated carbon with the average particle
20 diameter of 0.01 to 0.03mm. Here, amaterial of the gas absorption
material 12 isnot limited to the activated carbon and other porous
material having the physical absorption effect may be used.
Examples of the other porous material are zeolite, silica (5i0.),

alumina (A1,03), zirconia {(Z2r0,), magnesia {MgQO), ferrosoferric

25 oxide (Fe304), molecular sieve, etc.



12 in the present inventionis less than 0. 1 mMmmw || be explained. FIG 3
is a diagramshowing a rel ationship between the average particle dianeter
of the gas absorption material 12 and thel¥olune expansion ratio. In FIG
3,-a case where activated carbon is used 10 as a material of the gas
absorption material 12 is shomm. Also in FIG 3, the activated carbon is
di sposed inside of a closed-type cabinet having an internal volunme of 0. 5
L, “and an acoustic inpedance inside of the cabinet containing the
activated carbon with varied average particle dianeters is neasured. And

based on t hild Peabur ed'ts acowsye cpdnpedhncei aneeBange ithed giis LUt 1ion
functional volunme inside of the cabinet is obtained as a vol une expansion

rati o withmaefeiehde tomtvi thiablyd unotienal. osohle obtai fedy iR @ iGase
where the activated carbon is not contained. Also in FIG 2, the vol unme

expansi on rtatdothe Dbt e § HY ' i
xpansi d @@%aﬁﬁﬂ&ﬁéﬁ!ﬁh%t&ﬂSEQ@éﬁg%ﬁ%@%ﬁ%ﬁ%ﬁ%g&%@%f%%l

particle dianmeter of the activated carbon is 0.005 ere t aver age

particle dilaneten Lfs ttharactivaied garhon,i er.e the average
particle dianeter of the activated carbénrkgegagégkq%%fqﬁﬂeﬁé %ﬁg éﬁgﬁébe

particls dianetee 9fclhge %%fﬁ/laéféj di&%\re Oegr L3 gh%?’gg%% ngﬁ%{r%:gi_rgéqh?nﬁ \ég\r}a

e
particle dianeter of the activatéd carboni ge
particle di f_th Lvated carbop is 0.510 where the
aver age paﬁgﬁgﬁgﬂ“ﬁééﬁgﬁ8¥ %?9%%%13%ﬁf%§F§& EB?B&%‘%§mbgy¥%6mhﬁﬁpg@l%ﬁ€re
t he averaggIGpartEglg Egneter gf the activyated carbon is 1.0 nm A wei ght
of the activated carbon” WtA"edCR"o9t ReTSvEFaAgEShadPt PEFEcgRafBEep¥ S5 dEs

aII , 409. particle diameter of the gas absorption material 12 and the volume
expansion ratio. In FIG. 3, a case where activated carbon is used
10 as a material of the gas absorption material 12 is shown. Also
in FIG. 3, the activated carbon is disposed inside of a closed-type
cabinet havinganinternal volumeof 0.5 L, andanacousticimpedance
inside of the cabinet containing the activated carbon with varied
average particle diameters is measured. Andbasedon the measured
15 acoustic impedance, a change in a virtually functional volume
inside of the cabinet is obtained as a volume expansion ratio with
reference toavirtually functional volume obtained in a case where
the activated carbon is not contained. Alsc in FIG. 2, the volume
exXpansionratioisobtainedrespectivelyinacasewherethe average
20  particle diameter of the activated carbon is 0.005 mm; where the
average particle diameter of the activated carbon is 0.016 mm;
where the average particle diameter of the activated carbon is
¢.056 mm; where the average particle diameter of the activated

carbon is 0.136 mm; where the average particle diameter of the

25 activated carbon is 0.280 mm; where the average particle diameter



[ 0056] As shown in FIG 3, in a range in which the average particle
dianeter is greater than or equal to 0.3 gm the volune expansion } ratio
i ncreases in accordance with a decrease ifilthe average particle dianeter.
In“a range in which the average particle 10 dianeter is approximately 0. 1
to 0. 3 nm the volune expansion ratio is substantially constant, which is
approximately 1.4-fold. However, in a range in which the average particle
dianeter is less than approximately 0.1 mm wth a threshold being

appr oxi mat el 0. 1 mm the volunme expansion ratio increases again in

accor dance ‘ié WE R Jerr e @ ipn Be AveiAgemparhect etk st mrge Alatoughe
FIG 3 shows nothing in a range in which the average particle dianeter 1is
| ess than ofl@gahertaf Oheos:ivatasd icadiboat 4 (by? &0 oo ver shewr the wvdernge
in which the average particle dianmeter is 0. 1 to 0.005 nmm it is expected
that the vatawelekpadsinateatod wowlakfivibed @Arbosr €4S, 0 AsmMent ivenegh+
above, it is understood that the volune expansion ratio markedly increases

in the rangsf thewhitclvdthed avebage i aehbaldr €hamRidiadsphpesciban Ll Jmm
Therefore, the present invention focuses attention on Ii)he results that the

vol une batiizs fl td@;m cropores 101 increases and the vol une expansion

rati o 25 increases in accordance with a decrease in the average particle 25
di aneter anddiwt theyvohyp® iexpanss on, rati JAYA in.th
range i n which the average pérti cl'e di ra{reriet erg%@ﬁF@ggﬁ%ma(%g@%?%eﬁ%r}tnla%%g
the aver ageipafdi<s! 6 sdi 2Bt el 4 bsorptjon pmaterial 12 being |ess
than 0.1 mm Thus, ir?% case vﬁar e%?hgaéagaégz%sjofﬂﬁnfi%lﬁe et et 1% S P25 The
pr,_.e\}sent | nyertilcon fas. 108 SA®accordance with a decrease in the average

particle diameter. In a range in which the average particle

10 diameteris approximately 0.1to 0.3 mm, the volume expansion ratio
is substantially constant, which is approximately 1.4-fold.
However, in a range in which the average particle diameter is less

than approximately 0.1 mm, with a threshold being approximately

0.1 mm, the volume expansion ratio increases again in accordance

15 with a decrease in the average particle diameter. Although FIG.
3 shows nothing in a range in which the average particle diameter

'_,- is less than or equal to 0.005 mm, as indicated by a curve shown
in a range in which the average particle diameter is 0.1 to 0.005

mm, it is expected that the volume expansion ratio would further

20 increase. As mentioned above, it is understood that the volume
expansionratiomarkedly increases inthe range inwhichthe average
particle diameter is less than 0.1 mm. Therefore, the present
invention focuses attention on the results that the volume ratio

of the micropores 101 increases and the volume expansion ratio

25 lncreases in accordance with a decrease in the average particle



vol une as that of the conventional granular activated carbon (average
particle dianmeter: 0. 1 to 0. 3 mm , a at vol une expansion effect than
that of the conventional one can be obtaitted. As a result, the | ow
friequency band can be further expanded. In a case 10 where the sane width
of the low frequency band as that of the conventional granular activated
carbon is expanded, a volune of the gas absorption material 12 itself can
be reduced. As a result, the |oudspeaker system can be further downsized
as conpared with the convent j onal _one. Accordingly, in the present

i nventi on, q%?é“%%&\ﬁ&bﬁﬁ%a?é@ﬂ%%@|%zrpzwp$hom hes taivee megec gsEint olcgeases

di anet er of less than 0.1 mmis used as the gas absorption material 12.
[0057] The dbéVe- KeReRobRe &bV dde partiageepdicamefer dismaheraveriage dhan

di aneters of particles (particle dianeter) It is only required that the
aver age part-ilchs, dizgmeterhefatdes gapaattsarlpt doan@0e raiethal gd? absoress drhan
0.1 mand it is allowed that particles whose dianeters are greater than
or equal toaleraimidr eedont digwed.thaM 0,1 intn STORIsY Fequi adet hakriche he
average particle diameter of the gas absorption nmaterial 12 is | ess than

0. 1 nmd andaist absoabkewadnatbaiaony ﬂ@%%'&b%@s%@sﬁngéﬁﬂ?@)ﬁﬁ?a@rt@lé &3he
than 0.1 mm which 25 are obtained by using, for exanple, a sieve, are

cont ai ned. vBhuse 26 the: VOF URB-EXPARSIQN £ff1 § be 99&%5@9& %_a%lbfswe
| S

ensured manner. In a case where dlstrlbutlon persion of particle

di aneters h%e%'a%%epéﬁtf@fér&haﬁ{bﬁgq:' Byt 08¢ . %Cxﬁg@d,h?g:r\é%ltux%ﬂmé Q%ganﬁlon

d|str|but|on my be used as an aver age partl meter

a_},,.S} case woekre when,Using. powder y @&ﬁéé’ﬁéfgna c?r%] C\:Aél‘tl hae LAVENAAE  as o

In

result, the low frequency band can be further expanded. In a case

10 where the same width of the low frequency band as that of the
conventional granular activated carbon is expanded, a volume of
the gas absorptionmaterial 12 itself canbe reduced. Asa result,
the loudspeaker system can be further downsized as compared with
the conventional one. Accordingly, in the present invention, the

15 powdery porousmaterial with the averadge particle diameter of less
than 0.1 mm is used as the gas absorption material 12.

A} (0057] The above-mentioned average particle diameter is an
average of diameters of particles (particle diameter). It is only
required that the average particle diameter of the gas absorption

20 material 12 is less than 0.1 mm and it is allowed that particles
whose diameters are greater than or egual to 0.1 mm are contained.
Also, it is only reguired that the average particle diameter of
the gas absorptionmaterial 12 is less than 0.1 mmand it is allowed
that only particles whose diameters are less than 0.1 mm, which

25 areobtainedbyusing, for example, a sieve, are contained. Thus,



particle dianmeter of 0.056 nm distribution of dispersion of dianeters of
particles contained therein is close to normal distribution with a nedian
value of 0. 056 mm a particle dianeter &P the median value may be used as
an-average particle dianeter. 10 (00581 As a problemin practical use, when
the average particle diameter is less than or equal to 0.005 mm effects
on the human body such as pneunobconiosis is concerned. Therefore, in order
to"prevent the scattering of the particles of the gas absorption nmateri al
12 with the average particle dianeter of |ess than or 15 equal to 0.005 mm
caut i on shobtiné Vise uneer i el ine fi £ reh ufsact @ipbng i neld 1 ondspeakarraystemer .
Al though it is described that when the powlery activated carbon is used as
t he gas absbnpt icrsemahereallisi?ibthecposkierisaotdivat ed sarbonliesd mader£Fem
t he coconut husks, the present invention is not limted thereto. The

powdery 20 astdlvateeth aarban dbyt BepiRden, ofe @XaAR:Qud 6 PR PELE B BYM on
resin material., which is nade from petrol eum such as phenol resin, from

coal , etc. &P dded he above 4856’ LRLHQR, &t )SO i ri 12
is packagediﬁg t he bl ocki ng neﬁbeﬁ%ig. %h?&% ?gﬁgﬁgfgSen?Bg gggﬁgggﬁc?hoﬁ

in the f f ectsof pbysigall mm?ﬁ%%fsat%%‘{%%{;e&%&%&%%h henoLbeqe

m cropores 101 of the porous naE absorption m

o or mal A Gl OX EafBte LIRS IR S O by P e et 90 s

external air. As described above, 'by usiig _
absorptfon g erials 12ecan iy 8,4 Pe; YOl VTR 03NSl onoghlect for 2 L png
\ ) distribution with a median value of 0.056 mm, a particle diameter
of the median value may be used as an average particle diameter.
10 foos58] Z&saproblmninpracticaluse,whentheaverageparticie
diameter is less than or equal to 0.005 mm, effects on the human
body such as pneumcconiocsis is concerned. Therefore, in crder
to prevent the scattering of the particles of the gas absorption
material 12 with the average particle diameter of less than or
15 equal to 0.005 mm, caution should be exercised when manufacturing
the loudspeaker system. Although it is described that when the
) powdery activated carbon is used as the gas absorption material
12, the powdery activated carbon is made from the coconut husks,
the present invention is not limited thereto. The powdery
20 activated carbon may be made, for example, from a petroleum resin
material, which is made from petroleum, such as phenol resin, from
coal, etc.
[0059] In the above description, the gas absorption material

12 is packaged by the blocking member 13. This is to prevent a

25 reductionintheeffectofphysicallyabsorbinggas, whichis caused



bl ocki ng menber 13, the scattering of the powdery gas absorption materi al
12 can be prevented. Thus, in a case where the powdery H activated carbon
with the average particle dianmeter of gréﬁ%er than or equal to 0.005 mMmis
used as a gas absorption material, 10 a burden required when the caution
concerning the effects on the human body such as pneunoconiosis is
exercised can be alleviated. Wen this effect is not expected, in the
present invention, the blocking nmenber 13 may not be used. Also in the
present enbodinent, the cabinet 10 is the closed-type cabinet. Therefore,
if the 15 BISEkERE HeHsEOrES 161 ndt tlus pd rotikenagas: iabis o pthicona srabebiralt 1b2
can exhibit the volune expansion effect for a long term [0060] (Second
Enbodi ment PeRefwrad ng e skir@ mbi st doydspedkeryasy s temaaeetfcdishg e ocdor,
second enbodi nent of the present invention will be described. 20 FIG 4 is
a tectoni c aprebftiniee lilkkeushr akt sgnaneagxanle fsdhig,d PUISPREKSy SHSHM:he
according to the second enbodi nent. The | oudspeaker system according to
the presenblemadigrerindes diff,f ehenlyasf BeBLEDE ;Loudspeaken %&S%ﬁ?ﬂ 8¢ReKging
to the first enbodinent in that the | oudspeaker system according to the

second £bedisealungSewhbalibACLEdREarBASS] Yens A A1 07 Lo kS Hl8ng the

so-call ed 28 phase-inversion-type | oudspeaker system rein

di fferent PoIRLS W hbnBe MR pltxqed%_%;%@t%%gagl Q00 LGy %’fff f sgggtion

| oudspeaker system conprises a cabi net speaker

absor pti onygetenial 13 i 5, mepgber 13, the passive radiator 21,
and a partitionISIate%%??k%%%%gd%%ted' Us, "Th a CaddiHere the Povdety

!w) activated carbon with the average particle diameter of greater
than or equal to 0.005 mm is used as a gas absorption material,
10  a burden required when the caution concerning the effects on the
human body such as pneumoconiosis is exercised can be alleviated.
When this effect is not expected, in the present invention, the
blockingmember 13 may not be used. Alscinthepresent embodiment,
the cabinet 10 is the closed~type cabinet. Therefore, if the
15  blocking member 13 is not used, the gas absorption material 12

can exhibit the volume expansion effect for a long term.

) [0060]  (Second Embodiment)

Referring to FIG. 4, a loudspeaker system according to
a second embodiment of the present invention will be described.
20 FIG. 4 is a tectonic profile illustrating one example of the
loudspeaker system according to the second embodiment. The
loudspeakersystemaccording tothepresent embodiment isdifferent
from the loudspeaker system according to the first embodiment in

that the loudspeaker system according to the second embodiment,

25 which includes a passive radiator 21, is the so-called



t he speaker unit 11, the gas absorption material 12, and the bl ocking
menber 13 shown in FIG 4 are the sane as_those in the above-descri bed
first enbodi nent, the same numerals are used and descriptions thereof wll
beomtted. 10 [0062] The speaker unit 11 is nmounted at an openi ng forned
on an upper portion of a front face of the cabinet 20. The passive

radi ator 21 includes a diaphragm 211 and a suspension 212. The passive
radi ator 21 is nounted at an opening forned on a |ower portion of the
front face of the cabinet 20. The diaphragm 211 15 is, for exanple, a

di sc- shape&ﬁﬁﬁﬁm*“vﬁﬁs%ﬁ%éFYE@r|ph@m@$p©@keron spbtehe suspéiesicam2it® 1 S
fixed on an outer peripheral portion of the diaphragm211. An outer

peri pheral boFf¢ornbfpehetsugpbhsbenma2n2yi sebicxeétheat. t he openi ng forned on
the I ower portion of the front face of the cabinet 20. As nentioned above,

the suspensi®it2D 21Zrsufigor s the dbapbpagm:21dysehhabmphesds aphi-agmell
can vibrate in front and rear face directions. The gas absorption nateri al

12 is seal €&f}, contpaianienguaiil, 1by é@a@lwﬁf@tﬂ@mté&@ﬂ%ﬁ' Sao%%%‘ékln
i nside of the cabinet 20. Here, a space which is an internal space of the

cabi net5 20 meetiween3 a theada d #ces Oh qt A8 osPeaker 4 W ér@ﬂ‘tf‘c@ggé‘i’lt%@ ijpp%rlnff -

portion of the bl ocking nenber 13 and the gas absorpti materi al

referred t@ﬁ@%ﬁbéﬁ@ﬂhﬁgtim“%ﬁ@-Eb@ﬁ%ﬁ%ﬁﬁﬂ&hﬁg ek%a?l@z%ndkhk%lgéiﬁﬁﬁ

The partition plate 22 is fi'xed t a position ere assrve'ra

cabi net 20" TRE ot 1Tl on s Brate g T T xﬁaréé%'s?}frﬂt%afae P erdaniribed
bgt}/veen th@;%rtt 'etfdb%r?ilment, the same numerals are used and descriptions
thereof will be omitted.

10 [CO62] The speaker unit 11 is mounted at an opening formed on
an upper portion of a front face of the cabinet 20. The passive
radiator 21 includes a diaphragm 211 and a suspension 212. The
passive radiator 21 is mounted at an opening formed on a lower
portion of the front face of the cabinet 20. The diaphragm 211

15 is, forexample, adisc-shapedmember. Aninner peripheral portion
of the suspension 212 is fixed on an cuter peripheral portion of

b the diaphragm 211. 2&n outer peripheral portion of the suspension
212 is fixed at the opening formed on the lower portion of the
front face of the cabinet 20. As mentioned above, the suspension

20 212 supports the diaphragm2ll sothat the diaphragm2il canvibrate
in front and rear face directions. The gas absorption material
12issealed,containingair,bytheblockingn@mberlBanddisposed
inside of the cabinet 20. Here, a space which is an internal space

of the cabinet 20 between a rear face of the speaker unit 11 and

25 an upper portion of the blocking member 13 and the gas absorption



plate 22 and the passive radiator 21. Formng this roomR3 can prevent the
passive radiator 21 fromcontacting the ggg absorption material 12. The
rooms R2 and R3 are coupled. [0063] Next,“operations of the |oudspeaker
syStem according 10 to the present enbodinent will be described. The
speaker unit 11 is an el ectrodynam c-type speaker and when an el ectri cal
signal is applied, driving power is generated in a voice coil. This
driving power vibrates a diaphragmof the speaker unit 11 and an acoustic

pressure is ggnera eﬂ on front and rear faces of the 15 diaphragm The
acoustic pr& %Féaﬁje erial ef o e read Towe Rof The ghaphtagm phahgedZa

pressure in the roons R2 and R3 fornmed inside of the cabinet 20. This
pressure changd Baasesldpri rempierat Tha phraisichapd ack the il otkiew) aenmber
13 which seals the gas absorption material 12. Thereupon, a pressure

i nsi de of tRfeSPOidnocking hheabpesil3vehandastongilderef e dl 0cki NgrpEnber
13, the gas absorption nmaterial 12 is disposed. Accordingly, owng to an
ef fect thathater yaslabserpiion imted iakid2 physé eabhyealaor bsnegasst @ ion
change in a pressure inside of the blocking nenber 13 is suppressed. As a

resul t, 5t he Jptes A 6 <clfangel s bRetbopEnR2 A0S 253 R d S SYRH £ 5564 4 2

vol unme of the cabinet 20 is expanded in 30 an equivalent manner. [0064

Here, in thpaqresenteirbod paBk: vEhe.passibye s adi %%%n%ltliﬁs ”Péf'&ﬁefg%aéalrﬁ{‘s

opening formed at a | ower portion of the rear face o he cabi net

passi ve ragirafv@int2EhbSHAEPUsd beak Ly 2 fP'leoﬁldcgﬁ@aégfn&%%@ ggsta%stor}%trap&{n

R2. Therefore, the passive
material 12. The rooms R2 and R3 are coupled.

)
[0063] Next, operations of the loudspeaker system according
10 to the present embodiment will be described. The speaker unit
11:hsanelectrodynamic—typespeakerandwhenenlelectricalsignal
is applied, driving power is generated in a voice coil. This
driving power vibrates a diaphragm of the speaker unit 11 and an
acoustic pressure is generated on front and rear faces of the
15 diaphragm. The acoustic pressure generated from the rear face
of the diaphragm changes a pressure in the rooms R2 and R3 formed
inside of the cabinet 20. This pressure change causes split
vibration of a surface of the blocking member 13 which seals the
gas absorption material 12. Thereupon, a pressure inside of the
20 blocking member 13 changes. Inside of the blocking member 13,
the gas absorption material 12 is disposed. Accordingly, owing
maaneffectthatthegasabsorptionn@terial12physicallyabsorbs
gas, a change in a pressure inside of the blocking member 13 is

suppressed. As a result, the pressure change in the rooms RZ2 and

25 R3 is suppressed and a volume of the cabinet 20 is expanded in



radiator 21 is driven by vibration of the speaker unit 11. Thus, the

| oudspeaker system according to the presgﬂ@henbodinent operates as a
passive radiator type | oudspeaker system ich is one of the phase

i nversion-type systens. 10 [0065] Here, in the passive radiator type
system an effect obtained by using, as the gas absorption material 12,
powdery activated carbon with an average particle dianmeter of 0.01 to 0.03
mmis shown in FIG 5. FIG 5 is a diagram show ng acoustic pressure
frequency characteriftics and el ectrical inpedance 15 characteristics in

the passive't ddf'at 61Ty pe"3y’eem Specifically, in FIG 5, the acoustic
i characteristics and the electrical inpedance

pressure freguency
characteris@ﬂ%@”are difdvkh, inespeckryeeyt ¢mbeadimset whete passpeakendinitior
having a bgre of 8 cm and a passive radiator having a bore of 8 cmare
mounted 2671 Asaneubtfadtat kavicpgnandi iivemaal aval Urereaf pOr5ibht €f ,tHd rehixch
nothing is contained; a case where the conventional granular activated
carbon wit Faae aferageagriaiat dDanetlets efadkilvd @a@i3t0W 215 £apbakreda1ard a
case where the above-nentioned powdery activated carbon is contained as

the gas® absouptlieoh viiat ehkeakodR. 2504 00681 rddh G Tned 31aRN Pheshows;the

acoustic pressure 31 frequency characteristics in the case where nothing

is containeddihmo&helQﬁbw&awenAbgﬁﬁﬂﬁrggiéHQﬂ@t%@ﬁsﬁégﬁéﬁhéﬁh:ﬁqped%pﬁg,

characteristics under conditions in the graph D. A grap shows
acoustic ptBéSMM@5ﬁé§k@$§ysQaﬁéé%B%Hﬂ%bg%ZFggg&%%gﬁﬁ%%ﬂg5¥§%£Eégega%%sthe

conventional granular activated carbon (
~~} as a passive radiator type loudspeaker system, which is one of
the phase inversion-type systems.

10 [0065] Here, in the passive radiator type system, an effect
obtained by using, as the gas absorption material 12, powdery
activated carbon with an average particle diameter of 0.01 to 0.03
mmis shown in FIG. 5. FIG. Sisadiagramshowingacoustic pressure
frequency characteristics and electrical impedance

15 characteristics in the passive radiator type system.
Specifically, in FIG. 5, the acoustic pressure frequency
characteristicsandtheelectricalimpedancecharacteristicsare
shown, respectively, in a case where a speaker unit having a bore
of 8 cm and a passive radiator having a bore of 8§ cm are mounted

20 in a cabinet, having an internal volume of 0.5 liter, in which
nothing is contained; a case where the conventional granular
activated carbon with an average grain diameter of 0.1 to 0.3 mm
is contained; and a case where +he above-mentioned powdery

activated carbon is contained as the gas absorption material 12,

25 [10066] In FIG. 5, a graph D1 shows the acoustic pressure



dianmeter: 0.1 to 0.3 mm specific surface area: 1000 n2/g) is contained. A
graph E2 shows the el ectrical inpedance gﬂar acteristics under conditions
in the graph El. A graph FI shows the acoustic pressure frequency
characteristics in the case where 10 40 g of the powdery activated carbon
(average particle dianeter: 0.01 to 0.03 nm specific surface area 1700
m2/g) is contained. A graph F2 shows the electrical inpedance
characteristics under conditions in the graph FI. [0067) Here, with
reference to the graphs D1, El, and FI, 15 respective acoustic pressures
obt ai ned eﬁu?g‘ékj@’rﬁc‘iﬁ@s@wws aretbenpasedhetrenatbdsyi ts progssuired

| evel in the case where nothing 1is contained, as shown in the graph D, is
58.1 dB. Thidl'aéb@stGabirprtessubedrepdl bh thewsastharhelect hécednvenidbiate
granul ar activated carbon is contained, as shown in the graph El, is 59.9
20 dB. The evustier psessunedesvabnd it i des casechagenpntile pawgenyh Eaciat ed
carbon of the present enbodinent is contained, as shown in the graph Fl,

i s 64.2 dB.tHamaobhert iwgsoss s W& IT HefiRNeNEBnh@actBe 1 860ust{ € tRIESSYE & HB\e!
in the case where nothing is contained, the acoustic pressure level in the

case where 4the eomnentbenaht 25n81 A1 A€ HMahed LARRPRHS ' i
i nproved by approximately 32 2 dB. By contarcast, t he po%}érf‘g%%%t%gffﬁ

carbon of ifiepresento. Lot MM e ABLIREOLe IR ALOUSLIS DIARS Y, eye)

by approximately 6 dB. In the | oudspeaker system o e present

enbodi ment ~Jhe i RGOUStI G pr, e ve ai when the frequency, i s 50
Hz is 5 approxi mat el y 3.5 dlgq%%g{leré%ahaénh? Ll;z’it ?ﬁgt h%%f%%é&fl‘tlypémpe%ance

£f) characteristics under conditions in the graph 1. AgraphFl shows
the acoustic pressure frequency characteristics in the case where
10 40 g of the powdery activated carbon (average particle diameter:
0.01 to 0.03 mm, specific surface area 1700 m?/g) is contained.
A graph F2 shows the electrical impedance characteristics under
conditions in the graph FI1.
[0067] Here, with reference to the graphs D1, E1, and F1,
15 respective acoustic pressures obtained when a frequency is 50 Hz

arecompared. Theacousticpressurelevelinthecasewherenothing

"‘»;..,/

is contained, as shown in the graph D1, is 58.1 dB. The acoustic
pressure level in the case where the conventional granular
activated carbon is contained, as shown in the graph E1, is 59.9
20 dB. The acoustic pressure level in the case where the powdery
activated carbon of the present embodiment is contained, as shown
in the graph Fl, is 64.2 dB. TIn other words, with reference to
theacousticpressurelevelinthecasewherenothingiscontained,
the acoustic pressure level in the case where the conventional

25 granularactivatedcarboniscontainedisimprovedbyapproximately



| oudspeaker system according to the first enbodi mrent shown in FIG 2.

[ 0068] As descri bed above, the IoudspeakegZSystem according to the present
enbodi nent, because of the points that the volune 10 expansion effect
attained by the gas absorption material 12 can be obtained and that the

| oudspeaker system operates as the passive radiator type system can
further greatly inprove the acoustic pressure |evel of the |ow frequency
band with respect to that obtained by the conventional one, as conpared
with the closed-t @,ecolﬁ Iogds Eaker s%stem according to the first

enbodi ment .“ [ ‘69ié o1 théahovel freRtoRed paFiveted preben22f e sHementh
FIG 6, opeeni n(?(i 22h mag,be formed. FIG 6 is a diagramshowng a viewin
whi ch the CPERTHHECRDHAE I BPEEVSEIDRACORE t partias o g} avel bezprnextimatel y
partition gda e 22, the openings 22h are fornmed in 20 a direction fromthe
passive ra r 31 tBGatdudnreghsrapsot phi of thmtrerd sdntl Z2mikhiisyeret, the
pressure change in the roomR3, which is induced by the vibration of the
passi ve radiGfWbit X pPregsure davielly obttmamsnd thed thet heegasnabsos i oy is
material 12. As a result, the acoustic pressure |evel of the |ow frequency
band i s°f ueERsO2BE trepnov 8d SasdB orpidles: witHara ease wher ecdie apeRings,2h
are not 33 forned. [0070] (Third Enbodinment) Referring to FIG 7, a

| oudspeaked csyistemiacc Gydi tigh taaccdrd hhg de 8Mbedi FRRL+0bbRR 1 RERSCRBhown in
invention will be described. 5 FIG 7 is a diagramillustrating a

sectional §giide 2i.ew and a rear

{) f0068] As described above, the loudspeaker system according
to the present embodiment, because of the peints that the volume
10 expansion effect attained by the gas absorption material 12 can
beobtainedandthattheloudspeakersystemoperatesasthepassive
radiator type system, can further greatly improve the acoustic
pressure level of the low frequency band with respect to that
obtainedknftheconventionalcnmn as compared with the closed~type

15  loudspeaker system according to the first embodiment.

{0069] On the above-mentioned partition plate 22, as shown in

R—

FIG. 6, cpenings 22h may be formed. FIG. 6 is a diagram showing
a view in which the openings 22h are formed on the partition plate
22. In the partition plate 22, the openings 22h are formed in
20 51directionfromiﬂuapassiveradiatorZH,toward1ﬂmagasabsorption
material 12. Thus, a pressure change in the room R3, which is
induced by the vibration of the passive radiator 21, can be easily
transmitted to the gas absorption material 12. As a result, the
acoustic pressure level of the low frequency bhand is further

25 improved as compared with a case where the openings 22h are not



view, a part of which is a sectional view, of one exanple of the

| oudspeaker system according to the third enbodi nent. The | oudspeaker
system according to the present embodi memt3is different fromthe

| oudspeaker system according to the first enbodinment in 10 that the

| oudspeaker system according to the third enbodi nent, which includes an
acoustic port 31, is the so-called phase inversion type system Al so the
| oudspeaker system according to the present enbodinent is different from
t he | oudspeaker system according to the first enbodinent in that the

| oudspeakerf &§at@m according to 15 the third embodi nent further includes a
segnent ati on arrangenent nechanism 32 in which a gas absorption materi al

12 is arranddétfOlso as(Ttro e Rggninteact) [0071] In FIG 7, the | oudspeaker
system conpri ses, a cabinet 30, a speaker unit 11, a gas absorption

material 12a, a bl ocKetgr2hdeabercl3), thecagoyshkerpoytt 3t adshdigy tq
segnent ati on arrangenent nechani sm 32. The speaker unit 11 and the bl ocking

menber 13 shewird Brbb@imérd @t hecSaresastt hase itgohh%_i%ﬁ%%- deser;ped
first enbodinment. The same nuneral s are used ang escriptions thereof

wi || bes onistricedy The aéﬁgégﬁpiPih@@r%iﬁébﬁ:sgh]czté%ha}lh%i%{% 898%6‘% scribed

enbodi nent is divided info six segnents, S the gas absorption

terial 12ae i nsi de of .t i 30. i dt
Ra. Toor2] e speaker PhrRl L8 SBRLE8he 1 30 SR PRt A e o S Bper

portion oflgghggggkgqc%ﬁ%ggﬁo%giz%%H}gfnfggkgg%oggia h%mé%éﬁﬁgﬁﬁjc Ror !

31 is nounte an opemnl ng rne
\} loudspeaker systemaccordingtothepresent embodiment isdifferent
from the loudspeaker system according to the first embodiment in
10  that the loudspeaker system according to the third embodiment,
whichincludesanacousticport 31, isthe so-calledphase inversion
type system. Alsoc the loudspeaker system according to the present
embodiment is different from the loudspeaker system according to
the first embodiment in that the loudspeaker system according to
15 the third embodiment further includes a segmentation arrangement
mechanism 32 in which a gas absorption material 12 is arranged

} 5O as to be segmented.
[Q071] In FIG. 7, the loudspeaker system comprises, a cabinet
30, a speaker unit 11, a gas absorption material 12a, a blocking
20 member 13, the acoustic port 31, and the segmentation arrangement
mechanism 32. The speaker unit 11 and the blocking member 13 shown
in FIG. 7 are the same as those in the above-described first
embodiment, The same numerals are used and descriptions thereof

will be omitted. The gas absorption material 12 in the

25 above-described embodiment is divided into siw segments, which



of the front face plate 30f of the cabinet 30. [0073] The segnentation
arrangenent nmechanism 32 is di sposed } ig i de of the cabinet 30. The
segnent ati on arrangenment nechanism 32 inttudes a first structural plate
321, a second structural plate 10 322, and coupling plates 323. The first
structural plate 321 is disposed at a position where the first structural
plate 321 faces the front face plate 30f of the cabinet 30 wth a space
sandwi ched therebetween. The second structural plate 322 is disposed at a
position wh.erE t he second structural plate 322 faces the rear face 15 plate
30b of the CALIReI23FRFAW ird BpAes13ankif chddsPherebrtient tiheadsupt ng
pl ates 323 couple the first structural plate 321 and [ the second
structural ¥ at® BPEHRRA {69 nif 0anEo®E R4.R10 in the segnentation
arrangenment nechanism 32. On the first structural plate 321, a plurality
of openi ngd BPAH ar e Thoy segaker thétsktond md2thisid uet Bnabpoh e B2%ed on
plurality of openings 322h are forned. On the coupling plate 323, a
plurality ef opprirngsrB823h af @ fosnedacEacatef 3bhe 0apabsPIRELID. The
materials 12a is, containing air, packaged by the bl ocking nmenber 13. Each

of the gasaahsortptd port At £f ndtlus tk2a t $ndhSPSEY AdFnRRACHN Afmide & %g@%i%% to
R10 in the 25 segnentation arrangenent nechaniSm 32. 35 [0074]

nmentioned alfovee eachtofrdhe was: abseF péfoﬁ‘h@a&é?lf:%ﬁé% 3é2a and each of the
ca

bl ocki ng nenber 13 are di sposed inside of the inet 30 so as to forma

Zfﬁgﬁggﬁ;ﬁ?agg?ﬁggigEP%;sebﬂeﬁkggﬁon“QEgﬁng%ﬁgn@qgggﬁgﬁfé%Qﬂ?qjé%gggg%%}-On
ij} inside of the cabinet 30. Thesegmentatibnarrangementn@chanism
32includ&safirststructuralplate321,asecondstructuralplate
10 322, and coupling plates 323. The first structural plate 321 is
disposed at a position where the first structural plate 321 faces
the front face plate 30f of the cabinet 30 with a space sandwiched
therebetween. The second structural plate 322 is disposed at a
position where the second structural plate 322 faces the rear face
15 plate 30b of the cabinet 30 with the space sandwiched therebetween.
The coupling plates 323 couple the first structural plate 321 and
J the second structural plate 322 and form rooms R5 to R10 in the
segmentation arrangement mechanism 32. On the first structural
plate 321, a plurality of openings 321h are formed. On the second
20  structural plate 322, a plurality of openings 322h are forned.
mnthecouplingplate323,a;ﬂuralityofcm@nings323hareformed.
Each of the gas absorption materials 12a is, containing air,
packaged by the blocking member 13. Each of the gas absorption

materials 12a is disposed in each of the rooms R5 to R10 in the

25 segmentation arrangement mechanism 32.



5 has a plurality of housings (six housings in FIG 7), in each of which
each of the roons R5 to R1O is forned, with an opening forned in at |east
one part of each of the housings. Inside ot each of the housi ngs, the gas
abSorption material 12a and the bl ocking menber 13 are disposed. 10 [0075]
Next, operations of the | oudspeaker system according to the present

enbodi rent wi ||l be described. The speaker unit 11 is an

el ectrodynam c-type speaker and when an electrical signal is applied,
driving power_ is generated in a voice coil. This driving power vibrates a
di aphr agm ofYYhé! spedkerensiioned amianeashacbtbeign palessupeips ngereariat g
on front and rear faces of the diaphragm The acoustic pressure generated
fromthe reata faackeagh ehahdi Aphcigmochanyes b3 pressiiseoiskd bestaen R4 he
formed inside of the cabinet 30. The above-nenti oned operations are the
same as thodeligt the 40 rat tenbadimmentspader eyetivedhe Eesete enbadi BiHe » 20
the acoustic port 31 is provided. Omng to this acoustic port 31, the

| oudspeakewcsydd etrhaceios e -Aget 01 $Med ReRprME LMA0L FRAt G cRREKALESH 251 8n 32
bass-refl ex-type | oudspeaker systemwhich is one of the phase Inversion

type syStemms [aOﬁZﬁ]raEliltﬁlh§f,h@u§ﬂi1§§ that M&i‘ﬁ%i&e% er ?Ys.tfﬁ“eo%cé% n&

25 present enbodinent is greatly different from se of the first and

second erbadiiintach s, bk 1he,3earented gase ahsorpl] on, MaLerials 12, are

di sposed by using the segnentation arrangenen nethan|5ﬁ1 the
acoustic PEESSUr eegBeoAL qthI{ OIf LNQT 837 L 2%8.01nE0e A 2PPaAR U 4P ¢

speaker unit 11 is transmtted to
»j the housings, the gas absorption material 12a and the blocking
member 13 are disposed.

10 [O0G75] Next, operations of the loudspeaker system according
to the present embodiment will be described. The speaker unit
11isemlelectrodynamic—typespeakerandvﬁmxlanelectricalsignal
is applied, driving power is generated in a voice coil. This
driving power vibrates a diaphragm of the speaker unit 11 and an

15 acoustic pressure is generated on front and rear faces of the

diaphragm. The acoustic pressure generated from the rear face

.‘--/

of the diaphragm changes a pressure in the room R4 formed inside
of the cabinet 30. The above-mentioned operations are the same
as those of the first embodiment. Here, in the present embodiment,
20  the acoustic port 31 is provided. Owing to this acoustic port
31, the loudspeaker system according to the present embodiment
operates as a bass-reflex~type loudspeaker system which is one
of the phase inversion type systems.
[0076] Further, a point that the loudspeaker system of the

25 present embodiment is greatly different from those of the first



5 the room R4, the acoustic pressure passes through the openings 321h and
322h fornmed on the first structural plate 321 and the second structural
plate 322 and is transmtted to the rooms°®5 to RIQ The acoustic pressure
transmtted to the roons R5 to RIO passes through the openings 323h forned
on the coupling plate 323 10 and is also transmtted to a bottom face of

t he bl ocking nmenber 13 contacting the coupling plate 323. [0077] OMng to
this pressure change in the roonms R5 to RIO, a surface of each of the

bl ocki ng nenQSrs 13 seal i ng each of the %as absorption materials 12a

vi brates i P spRrPPRRaffeCcditsififer bupbhata theessegrened deasf abacirosfiarhe
bl ocki ng nenbers, 13 changes. Inside of each of the bl ocking nenber 13,
each of thdaRsiabidis poa deteesal HViRaing the poserkn tAcciordiamglaygethem it 0
an effect that the gas absorption material 12a physically absorbs gas, a
change in &gglessigre3knsidbtof thizeabboski agp mehate 48né 82 260d Suppr €56 @tarAS
a result, the pressure change in the roons RS to R Ois suppressed, which

resul ts infmauppr essi el apfhadgy eSSWie: angs: ivhitthe 1r gemeRdin sand dderepy,
a volune of the cabinet 20 is expanded in an equival ent manner. [0078] The

above- nént itbred-ocal &I exRaRSIRR taff @Gt dsti NP3 23 AYH RESE bR MG s
first and second enbodi nents. However, in the 37 present "enbodi nent, the

gas absor pticam meier3als rhaaddid WhLh i the 9as, Al rlp%izl%%en%tﬁr ILaly 13, d s

segnented are used. Here, the gas absorption materia I's powdery as

ggsicgi bed akevgra ARGl Y12 30258, PN6S & LR 43S apser Rijon materal
} to R10. The acoustic pressure transmitted to the rooms RS to R10
passes through the openings 323h formed on the coupling plate 323
10 and is also transmitted to a bottom face of the blocking member
13 contacting the coupling plate 323.
[0077] Owing to this pressure change in the rooms RS to R10,
a surface of each of the blocking members 13 sealing each of the
gas absorption materials 12a vibrates in a split-manner.
15 Thereupon, a pressure inside of each of the blocking members 13
changes. Inside of each of the blocking member 13, each of the
L gas absorption materials 12a is disposed. Accordingly, due to
an effect that the gas absorption material 12a physically absorbs
gas, a change in a pressure inside of the blocking member 13 is
20 suppressed. As a result, the pressure change in the rooms R5 to
R10 is suppressed, which results in a suppression of a pressure
change in the room R4, and thereby, a volume of the cabinet 20
is expanded in an equivalent manner.

10078] The above-mentioned volume expansion effect is the sane

25 as those in the first and second embodiments. However, in the



5 packaged by one bl ocki ng nenber 13 and used as in the first and second
enbodi nents, in a process in which gas reaches the inside of the gas
absorption material 12, gas is to pass th#bugh interstices between

i nnuner abl e particles. The powdery gas absorption nmaterial 12 collects on
the bottom face of the blocking nenber 10 13 in a bl ock-Iike manner due to
gravity. Omng to this, not a |ittle acoustic resistance is present in the
gaS absorption material 12 itself and it is considered that a reduction in
an acoustic pressure level of a |low frequency band is caused by the
acousti c reRFSbantesniBadinge: ofttchigs,s Bhsbhetpreseateemhodi beatintds Whegas
absorption materials 12a into which the gas absorption material 12 is
segment ed afkedizpededretian neteathlf bP MA sspaeetdd betweeadt hendas, the
absorption materials 12a. Thus, each of the gas absorption materials 12a
does not cajdeckbisnsipde cof mireebloTkimyg iperharads, and thes 9as,Haks YRkion
materials 12a are naintained in 20 a dispersed state. Also, a |length of
passageway Adougingdy chigas JLac fyddhe gas. ' npt erd al
12a is substanti al?\?feduced. Al Eg%]ﬁ%gjreggac%%t act |%L§%Lg&dgtgés}rllr%i glajcﬁssof
t he bl ogki dmeshey S | .09+ %0 e accor di .Q_t.he

pr esent en%%%inent,k%ﬁghgbgggFﬁé%gggfgpggcé%o?ﬁph%gagsgg Ié&%%?pﬁﬁﬁ? and
materi al 12Gah nd,th oustic pressure 38 |evel aof the . low
frequency band égﬁmﬁgggﬁgﬁﬁ%( %%ﬁ?é@%ﬁﬂﬁgééﬁhﬁgﬁg %f?kF??ﬁp??réhezﬁﬁflde

second enbQdi a .Her a_va of the acoustic resjstance of the
%‘*’%‘éé‘s EO%%?M%%T% %?J?/%Jr 1%, YasEt FORAY° HerdRahAppagst tces

a

above- descri bed s absorptionma
”) between innumerable particles. The powdery gas "absorption

material 12 collects on the bottom face of the blocking member
10 13 in a block-like manner due to gravity. Owing to this, not a
little acoustic resistance is present in the gas absorption
material 12 itself and it is considered that a reduction in an
acoustic pressure level of a low frequency band is caused by the
acoustic resistance. Because of this, in the present embodinment,
15  the gas absorption materials 12a into which the gas absorption

material 12 is segmented are disposed so as to each form a space

Mo

between the gas absorption materials 12a. Thus, each of the gas
absorption materials 12a does not collect inside of the blocking
member 13 and the gas absorption materials 12a are maintained in
20  a dispersed state. Also, a length of a passageway through which
gas reaches each of the gas absorption materials 12a is
substantially reduced. Also, an area contacting the gas in each
of the blocking member 13 is increased. Owing to these, according
to the present embodiment, the acoustic resistance of the gas

25 absorption material 12 can be reduced and the acoustic pressure



5 In a nmeasuring nethod, an acoustic tube is nmounted, instead of the
speaker unit 11, in the configuration shown in FIG 7. At a nouth of the
acoustic tube, a speaker for driving is apfached. Sound enmitted fromthe
speaker is nmeasured by a microphone and a value with which distribution of
acoustic pressures inside of 10 the acoustic tube changes is obtained,

t hereby obtaining the value of the acoustic resistance of the gas
absorption material 12 itself. Here, the value of the acoustic resistance
is expresseﬂ as_Ra. The acoustic resistance Ra in the second enbodi nent
and the acohSVfé OF destamdacmauentyt henthiand benbodi menti rane wolparegwpare

t hrough 15 obtai ni ng respective specific acoustic resistance Rs. The
speci fi c acoushi Ehee§issanesdRseisnexpnessiddey st.he fol l owi ng equation. Rs
= Ra/(Sp* p *c) Note that Sp is a cross-sectional area of the acoustic
tube, p 20[987@h ai rHelemsi tay, vabdeC d5 @ReaCOUSd €1 Vel QG tdaIEN R the
specific acoustic resistance Rs is calculated using this equation, the

speci fic acmmwéf:deéesfsb@@g@s%sgéc,n;gtﬂh?or%g@@%§ﬂ§@@€m%&§59b§$§§gﬁﬂl§d.

ot her hand, the specific acoustic resistance Rs in the thir Iment 1s

0.2, whibch Irs d ewa 20 {1008Q] ¢ 1Ref erdid %&&@&t&e an, influence t hsactegcyeof
val ue of the 39 specific acoustic resistance exert's on acoustic
pressure farRqueNGLhanAct efd sty | . cribed,, FIG . 8 is.a diagram
showi ng the influence that the fgfﬁgﬁ%fkﬁﬁ%“[ﬁ§§¥$% HEOUR TR ﬁf%sigta te
Rs exerts @ngpbhenageustic, pressut ecége%q%egggaker for driving is attached.

w) sound emitted from the speaker is measured by a micropheone and
a value with which distribution of acoustic pressures inside of
10 theacoustictubechangesisobtained,therebyobtainingthevalue
oftheacousticresistanceofthegasabsorptionmateriallzitself.
Here, the value of the acoustic resistance is expressed as Ra.
Th@acousticresistanceRainthesecondembodimentandtheacoustic
resistance Ra in the third embodiment are compared through
15 obtaining respective specific acoustic resistance Rs. The
specific acoustic resistance Rs is expressed by the following
L equation.
Rs = Ra/(Sp* p *k¢)
Note that Sp is a cross-sectional area of the acoustic tube, p
20 is an air density, and ¢ is an acoustic velocity. When a specific
acoustic resistance Rs is calculated using this eguation, the
specific acoustic resistance Rs in the second embodiment is 0.5.
&1theotherhand,thespecificacousticresistanceRSjj}thethird
embodiment is 0.2, which is low.

25 [0080] Referring to FIG. 8, an influence that the value of the



5 characteristics. In FIG 8, a bass-reflex-type | oudspeaker systemin

whi ch a speaker unit having a bore of 8 cmis nmounted in a cabinet having
an internal volume of 0.5 liter is assumed? The acoustic pressure
fr-equency characteristics are conpared in three cases: where inside of the
cabi net, 40g of the powdery 10 activated carbon is contained as the gas
absorption material 12 in one blocking nenber 13 (in a case of the
specific acoustic resistance Rs = 0.5) ; where 40g of the powdery
activated carbon is contained in six gas absorption materials 12a (in a
case of tHPspetidiecavetsti casBststranceRKRS exc®t?) ¢n andowbeie idrdssure
assuned 15 that the cabinet has a 1.8-fold virtually functional volune and

an acousti df registancearactend stikd8h11ll hdkes$ i ar aphcG shews dihgyram
acoustic pressure frequency characteristics in the case where it is

assuned t hathdhim@cuisti€f 1 i&stStange +8:28Euedogr 2P Hshqvus 4 he pcaustic
pressure frequency 20 characteristics in the case of the specific acoustic

resistance relfsi stdhas and a.@aph o shews the acqusti r%rs%%reffrrl%%%qgg%

characteristics in the case of the specific acoustic résistance

70 te ar o Comared T CHE O nh e L aBodetd a0 pY 6500 o ICRVEP T T he

70 Hz are conpared. In the gr "t he’ aCoustit e

case where it S t ha acoustic. _resistance i ero.is 72.4 dB.
In the grap ﬁf%iﬁé ﬁggﬁg ch %gggﬁrgnl%eQ%YlFﬁ ?h%oﬁﬁs%éé%‘?%é‘%ﬂ&ﬁqqqﬁa

[
acoustic resj st 0.2 is 71.4 dB, In the graph |, the acoustic
pressure |§§e? ?%B?ﬂg% having an internal volume é% d{S liter is assumed.

it} The acoustic pressure frequency characteristics are compared in
three cases: where inside of the cabinet, 40g of the powdery
10 activated carbon is contained as the gas absorption material 12
in one blocking member 13 (in a case of the specific acoustic
resistance Rs = 0.5); where 40g of the powdery activated carbon
is contained in six gas absorption materials 12a (in a case of
the specific acoustic resistance Rs = 0.2); and where it is assumed
15 that the cabinet has a 1.8-fold virtually functional volume and
an acoustic resistance is zero.
{0081} InFIG. 8, agraphGshows the acousticpressure frequency
characteristics in the case where it is assumed that the acoustic
resistancejjszero;eigraphlishowstjuaacousticpressurefrequency
20  characteristics in the case of the specific acoustic resistance
Rs = 0.2; and a graph I shows the acoustic pressure freguency
characteristics in the case of the specific acoustic resistance
Rs = 0.5,
(0682] In FIG. 8, acoustic pressure levels obtained when a

25 frequency is 70 Hz are compared. In the graph G, the acoustic



5 case of the specific acoustic resistance RS = 0.5 1is 69.6 dB. As
ment i oned above, by disposing the gas absorption material 12 in a
segment ed nanner, the acoustic pressure |‘Vel can be inproved by 1. 8 dB
as® conpared with the case where the gas absorption material 12 is not
segnented. Also it can be said that when the acoustic 10 pressure level in
the case where the gas absorption material 12 is disposed in a segnented
mahner (in the case of the specific acoustic resistance Rs =0 . 2) is
conpared with the acoustic pressure level in the case where it is assuned
that the adotRfFere dsiwtlaricethescaee oyharaliiftf éseassuntdappsoximatelopn sk idB
whi ch accrues is slight. 15 [0083] As described above, according to the
present enbuRlhemnce thecanoustPe 4rddsi starte: gfaphea, gask abses plt grermhard al
12 can be reduced and the acoustic pressure |level of the |ow frequency

band can Beeval thertliemraved As eorpa-ad W bhdhe aboverideseidded fd st
and second enbodi nents. 20 [0084] Even if the conventional granul ar

activated darbyan 4 8iB.di $p0sRE &PaBn SEIMENM ed JTRNNEL p%seé'sfhr#oéggeflfeqs%’?% the

enbodi ment, the simlar effect obtained by the present e I ment cannot

be  attainedsclbischs RRCatSe: ied s dld LLOULL Lo RLILRSICAL] yargdyee gthe

acoustic resistance since the conventional granular activa 5" carbon

a large nu ; opor .and e oustic 41 resistanc aused
by the mc?%ﬁ%rlgsnéﬁg)%b@%lr'arg e.8§§é8g(l)ﬁ§r%é?,ggignalh%oer%ffje%réﬁr{a er{v]eaﬁt ﬁ%,“} he

pover Y, S BURRTRLORTLEL! ohe A2 (01 uAmLe L ol LBt

! S 5 ow1's B?/efj.'S dB as comparedwith the case where the gas absorptionmaterial
12 is not segmented. Also it can be said that when the acoustic

10 pressure level in the case where the gas absorption material 12
is disposed in a segmented manner (in the case of the specific
acousticresistanceRs=0.2) is comparedwith the acoustic pressure
level in the case where it is assumed that the acoustic resistance
is zero, adifference of approximately l dBwhich accrues is slight.

15 [0083] As describedabove, according to the present embodiment,
the acoustic resistance of the gas absorption material 12 can be
reduced and the acoustic pressure level of the low freguency band
can be further improved as compared with the above-described first
and second embodiments.

20 [0084] Even if the conventional granular activated carbon is
disposed in a segmented manner as in the present embodiment, the
similar effect obtained by the present embodiment cannot be
attained. This isbecause it isdifficult to intrinsically reduce

the acoustic resistance since the conventional granular activated

25 carbon has a large number of the macropores 100 and the acoustic



5 Further in the present enbodi nent, by di sposing the gas absorption
material 12 in a segnented nanner, a |length of the passageway through

whi ch the gas reaches the inside of the ddls absorption material 12 is
shortened. These conditions allow the acoustic resistance to be
sufficiently reduced. 10 [0085] Although in the above description, the
nunber of the gas absorption nmaterials 12a is six, the present invention
isnot limted thereto. Wen the gas absorption material 12 in the
above-described first and second enbodinents is divided into at |east two
segnents, tiwsigffante afauseel pryesentmeabogbrest 10ani bel dbgexhighi tedtrast,
Accordingly, a structure of the segnentation arrangenent nmechani sm 32 nmay

have two orimure gpacesit [10086} iAnt heweh dovddhe yabave a8esebitRbinORatas ighown
in FIG 7, the exanple in which by using the segnentation arrangenent

mechani sm 32, (he gasnalsor RO IBLEF | ah St 122t §89R8RLEM %)bﬁéhggtéhg@og%@@t@[ ng

menbers 13 are stacked in a vertical direction is described, e presen

invention iredQitdddd t adither €49y, skly ﬂﬁ? 9 %a'&?g;giori:%g l@@?t‘ 4 8,088 1 5eq

absorption materials 12a and the bl ocking nenber are’ di'sposed i'nside
of the SaDensk i 80 35 0c1ERPERELNELL,d L ERRGRR BELISEIL NE B3 e Lo
absor Pt gL S Al 5 168 A0 A2 nBLECkl 1, TEDETE L2 TR B L RSKRS
gg;ﬁ;Lfghog§i%ﬁe%nggﬂ%Eﬁg%éh%%}gpér¥%§¥%&z%ﬂ§%&&§5§% gggg;%%&%nlﬁgterial
{:) 12 is shortened. These conditions allow the acoustic resistance
to be sufficiently reduced.

10 [0085] Although in the above description, the number of the
gas absorption materials 12a is six, the present invention is not
limited thereto. When the gas absorption material 12 in the
above-described first and second embodiments is divided into at
least two segments, the effect of the present embodiment can be

15 exhibited. Accordingly, a structure of the segmentation
arrangement mechanism 32 may have two or more spaces.

[0086] Although in the above description, as shown in FIG. 7,
the example in which by using the segmentation arrangement
mechanism 32, the gas absorption materials 12a segmented by the

20 blockingmembers13arestackedinaverticaldirectionisdescribed,
the present invention is not limited thereto. It isonly required
that the gas absorption materials 12a and the blocking members
13 are disposed inside of the cabinet 30 so as to respectively

form spaces between the gas absorption materials 12a and the

25  blocking members 13, and the gas absorption materials 12a and the



5 13 are respectively disposed by using the segnentation arrangenent
mechani sm 32, the present invention is not_limted thereto. For exanple,
by usi ng bl ocki ng nenbers 33 shown in FlI 29, the bl ocking fl nenbers 33
may be di sposed inside of the cabinet 30. FIG 9 is a diagramillustrating
a sectional side view and a rear view, a 10 part of which is a sectional
view, of one exanple in which the blocking nmenbers 33 are disposed inside

of the cabinet 30. FIG 10 is a diagramillustrating an oblique

perspective _view of the blocking nenber 33. [0088] As shown in FIG 10,
the bl ocki ﬁﬁlﬂ‘é%’éﬁﬁ mepRisS 4 2 18V e tHmuRed 1var APirebspiped . o sl g @8l land
films 332. On faces of the housing 331, openings are respectively forned.
The filnms HBB9°&F&CRI astic. The filnms 332 are respectively attached on the
housi ng 331 so as to cover the openings fornmed on the respective faces.

| nside of tH&HbUsi ndtBIIGughd gadeabsorptdarcmapel ba) 20 sh2an whi EhGi 7,
obt ai ned by segnenting the gas absorption material 12, is disposed. As
ment i oned aﬂuveﬁﬂnbsbﬁgm$dmgmaeQMMm§12&se@hdﬂw%d%p&kkﬂ@l@@ﬁbﬁ?%@%%eﬂ$e
nunber of which is the same as the nunber of segnents, the simlar effect

obt ai ned i3 hee rabove-tdescrt 8edpeasa PAGE Eng RS 84+ 08n A ARGRIRN ¢
mechani sm 25 32 is used can be attained. 43 [0089] It is the film 352

attached ometdrearhioisizngstB83lptdabnt i ANSM {5, iheacoushi CoATESSILE, L0 dhe
gas absorption material 12a di sposed inside of the blocking nmenber 33.

gﬁr 5bp;?e bhesiding byrely 83obas nbithossi Ag 334,219 ArsPace s thy g, d n
f;) members 33 may be disposed inside of the cabinet 30. FIG. 9 is
& diagram illustrating a sectional side view and a rear view, a
10  part of which is a sectional view, of one example in which the
blocking members 33 are disposed inside of the cabinet 30. FIG.
10 is a diagram illustrating an oblique perspective view of the
blocking member 33.
[(G088] As shown in FIG. 10, the blocking member 33 has a
15 rectangular parallelepiped housing 331 and films 332. On faces
of the housing 331, openings are respectively formed. The films
332 are elastic. The films 332 are respectively attached on the
housing 331 so as to cover the openings formed on the respective
faces. Inside of the housing 331, the gas absorption material
20 1Z2a, which is obtained by segmenting the gas absorption material
12, is disposed. As mentioned above, by disposing a plurality
of the blocking members 33, the number of which is the same as
the number of segments, the similar effect obtained in the

abovemdescribedcasewherethesegmentationarrangementmechanism

25 32 is used can be attained.



5 portion of the gas absorption material 12a. Anong the filnms 332 attached
on the housing 331, the film 332 which contacts the above-nentioned space
does not contact the gas absorption naterfal 12a. In FIG 9, an entire
face of the film332 attached on the upper face of the housing 331 and
upper portions of the filns 332 10 attached on side faces of the housing
331 do not contact the gas absorption material 12a. Here, if the filnms 332
contact the gas absorption material 12a, it is difficult for the filns 332
to vibrate. In other words, it is difficult for the filnms 332 to transm t
the acoust@0PPessurkt tics ttee gaislabso? piti torchnad ern alhd Zeoudoveye3l IHhat
since when the bl ocking nenber 33 is used, the space is forned inside of

t he bl ocki ngraesihers 33 e idcoast be Ensusede thattideydd |4ps 332 Wi atn tdoess not
contact the gas absorption nmaterial 12a is present. As a result, the

d|ff|cultyﬁZBtMprE&mﬁn§5m@mﬁD{hémﬂdﬁkmﬁﬁh@mb@&e§§ur%éﬁétBﬁe%@%cklng
absorption material 12a, which is caused when 20 all of the il ns

contact thengasealzsonptd Q'Plenﬁb@lrsll%lg @%a_: ah@ng Qﬁa@éeygnj%ggme&loaoﬁoa]n gﬂ@}pgh
the plurality of the blocking nenbérs 33 are used to segnent the ga

absorptﬁonﬁ&ttﬂdr@bfl@he‘g? 0 dhe, r@be“ gpaeéegﬂ%qz%ffeﬁhogg d%h@ f' BYs 332

segnmenting the gas absorption 25 I'S not ‘expec one
o o6 o, TR0 T8 O Mg VIR 09 SR aetecd Ll i e
Irgﬁsnlgsfgﬁqgé} enﬁgﬁﬁnwgﬁggg;%%%%ngngqﬁﬁ§55§%;%§%$%%¥5ﬂghgyﬁa§9r%gg
m@f?h s C%%%Qd In FIG. 9, an entire face of the film 332 attached on the
upper face of the housing 331 and upper portions of the films 332
10 attached on side faces of the housing 331 do not contact the gas
absorption material 128. Here, if the films 332 contact the gas
absorptionmaterial 12a, itisdifficult forthe films 332 tovibrate.
In other words, it is difficult for the films 332 to transmit the
acoustic pressure to the gas absorption material 12a. However,
15 since when the blocking member 33 is used, the space i1s formed
inside of the blocking member 33, it can be ensured that the film
332whichdoesnot contact thegasabsorptionmaterial 12aispresent.
As a result, the difficulty in the transmission of the acoustic
pressure to the gas absorption material 12a, which is caused when
20 all of the films 332 contact the gas absorption material i2a, can
be prevented.
[0080) Although the plurality of the blocking members 33 are
used to segment the gas absorption material 12, when the
above-described effect obtained by segmenting the gas absorption

25 material 12 is not expected, only one blocking member 33 may be



5 when the bl ocking nmenber 13 entirely contacts the gas absorption

material 12, can be prevented. [0091] (Fourth Enbodi nent) The | oudspeaker
systens according to the above-describedifirst to third enbodi nents can be
applied to, for 10 exanple, a nobile term nal unit such as a nobile phone.
O her exanples of the nobile termnal unit are portabl e apparatuses such

as an HDD pl ayer and a sem conductor nenory player. Hereinunder, referring
to"FIGs. 11A to 11C and 12, a fourth enbodi nent in which the |oudspeaker
system of the present invention is applied to the 15 nobil e phone as the
mobi | e ter MA@l unint ofitidr perdescal bedf tHHeGgaslaBsbepa idhaghanrihkilust maiing
a front view of the nobile phone in which the |oudspeaker system of the

present i nventdispds=edriustied. of AIG blbBkiisigandiBeram | | luystd atinngna i de
view of the nobile phone shown in FIG 11A FIG 11Cis a diagram

i |l ustrati rgnd seeandveeipod0meht ke vobiilre 1PRoRE SHAWL kR FlsGi sLiAn 5EGLd2
is a diagram illustrating a sectional view of "'the nobile phone along a

b
| A B shemsi . LARLGS s ; , il e 4
i L-Qef ol dabl e- t ypteib %%;islsé %ﬁ%@?g%g arnyél?i | > lp%{o}n“éégi%} %%iltr?pﬁﬁgg%g%ga&esaeg
Tl Oy dArreas AlacR b Ol Yt Bh Al Ao g s O RS RS P

an 45 antenna 44, and a hinge section I-qui

i's nount ed @nd.he NN Qﬁﬁ¥l&9§§ré énﬁgqshown in FIG 11B, on a side face

of the main body case 41, an” openi ng “is formed. Although details wll

be describggdegliow, the | qudspeaker System

;{} The loudspeaker systems according to the
above-described first to third embodiments can be applied to, for

10  example, a mobile terminal unit such as a mobile phone. Other
examplesofthenmbileterminalunitareportableapparatusessuch
as anfﬂﬁ)player*andeasemiconductorznemory'player. Hereinunder,
referring to FIGs. 11A to 11C and 12, a fourth embodiment in which
the loudspeaker system of the present invention is applied to the

15 mobile phone as the mobile terminal unit will be described. FIG.
11A is a diagram illustrating a front view of the mobile phone
inwhichtheloudspeakersystemofthepresentinventionismounted.
FIG. 11B is a diagram illustrating a side view of the mobile phone
shown in FIG. 11A. FIG. 11C is a diagram illustrating a rear view

20  of the mobile phone shown in FIG. 11A. FIG. 12 is a diagram
illustrating a sectional view of the mobile phone along a line
A-B shown in FIG. 11A.
[0082] InFIGs.11At011C,themobilephone40isafoldable—type
mobile phone. The mobile phone 40 mainly comprises a main body

25 case 41, a liguid crystal display 42, loudspeaker systems 43, an



5 43 has the sane configuration as any of those of the |oudspeaker systens
according to the above-described first to third enbodi nents. The

| oudspeaker system 43 is provided betweenf®he liquid crystal display 42
and the hinge section 45. As shown in FIG 12, the |oudspeaker system 43
mai nly conprises a speaker unit 50 and a 10 gas absorption material 12. In
FIG 12, the main body case 41 functions as a cabinet of the | oudspeaker
system43. In other words, the cabinet is fornmed in a manner integrated
with the main body case 41. A partition plate 412 for separating the

cabi nets ofntaRNaWe? riagid aamd nigef sekaudspeésker Tisy stamei dh s tprovided ay
inside 15 of the main body case 41. The gas absorption material 12 is
powdery act? vias etoeatdonomi tine ana avesage eassicle diameiam ah f@. 118,
exanple, 0.01 to 0.03 nmand is disposed in an internal roomRl11l of the

cabi net forared bhsideacé dhenhsahsni RO EaseAll [A}Q%%]enmg gpeakerr dq S50
is an el ectrodynam c-type speaker. 20 The speaker unit 50 conprises a

frame 51, &MokeudR.ded dMANEE133he B Al Phe1RWVOLEE G i_;)%l% gm
56, a gasket 57, and a shieldi nge mesh 58. T g 3}(‘3’&;@% llés?.l Slxeof(%rn% hergn?

LR (28 and niaht paeatadehohe I0PLLA0E D arl S BAREL 28 0 1LRLBAATRLE

cylindrical and fixed on a |owe ace of the ate
Beteen | he'yore 55 ana A BarI RE 3 Ps S0800r PRATEraee'e B0t Py HRgHaree
e AT A BRIAIRE e o 2l oL L S Pl
d_i{.a})hragm trﬁglsipslafyi )Eﬁd asnod %%et %itzjl%esasnedcv*gicohnedéﬁ. As shown in FIG. 12, the
loudspeaker system 43 mainly comprises a speaker unit 50 and a
10 gas absorption material 12. In FIG. 12, the main body case 41
functions as a cabinet of the loudspeaker system 43. In other
words, the cabinet is formed in a manner integrated with the main
body case 41. A partition plate 412 for separating the cabinets
of the two right and left loudspeaker systems 43 is provided inside
15 of themain body case 41. The gas absorptionmaterial 12 is powdery
activatedcarbonwithanaverageparticlediameterof,forexample,
0.01 to 0.03 mm and is disposed in an internal room R1l of the
cabinet formed inside of the main body case 41.
[0093] The speaker unit 50 is an electrodynamic~type speaker,
20 The speaker unit 50 comprises a frame 51, a yoke 52, a magnet 53,
a plate 54, a voice coil 55, a diaphragm 56, a gasket 57, and a
shielding mesh 58. The yoke 52 is fixed on the frame 51 and
integrated with the frame 51. The magnet 53 is, for example,

cylindrical and fixed on a lower face of the yoke 52. The plate

25 54 is, for example, cylindrical and fixed on a lower face of the



5 between the gasket 57 and the frame 51. The voice coil 55 is a coi
formed in, for exanple, a cylindrical shgf The voice coil 55 is fixed on
t he di aphragm 56 so as to be disposed in fe above- menti oned magneti c gap.
The above-nenti oned gasket 57 is, for exanple, toroidal and used for
ensuring an anplitude of the 10 di aphragm 56 such that the di aphragm 56
does not contact the shielding nesh 58. The gasket 57 is fixed on a | ower
face of the frame 51 . The shielding nmesh 58 is perneable and a
mesh-structured mnenber for shielding the powdery gas absorption materi al
12. The sHPREAPRP hesBeb@ers thxatblon5a dnter pbacphetat his gasifeth67h 1 dte
15 shielding nmesh 58 is disposed so as to partition a space between the
gas absor ptidn anatenedlicl@a@rnic fhemedi celwoidifinofgl b6 speakss ofunite Hhh as
wel | as a space between the gas absorption material 12 and the di aphragm
56. On an uppem, ffaceevbmphe, fafapel bdthalphunddpivha DitSowad Jeliesk S4h e
formed such that sound emtted fromthe 20 diaphragm56 is emtted from

the openi ng #id. [H894]pHbey spealedi £a§f95'65lsdf§£’8§%€la%0té‘%ets%n%ﬁﬁ%&i‘ a
room R12 between the speaker unit 50 and” a bottom face portion of the

mai n body Gasesddn e SR B FLGY 12 tf@%m%p@%kerTHQ'v&ogg 'éo:rf"%@Oisseda

such that a face of the dlaphragn156 on whi ch the voice iI's not
fixed, faCQ§I§pbe%%@n§£ ro n ) t i n body
case 41. The voice coil 5 I's %@ g?édggﬁgﬁgﬁéﬁg f %hphgéﬁnfgﬁgg b

Tt p e SRR ST I R p T
pr:_eyent th%b%q/&@—%eyn‘&oned magnetic gap. The above-mentioned gasket 57 is,
for example, toroidal and used for ensuring an amplitude of the
10 diaphragm 56 such that the diaphragm 56 does not contact the
shielding mesh 58. The gasket 57 is fixed on a lower face of the
frame 51. The shieldingmesh 58 is permeable and amesh~structured
member for shielding the powdery gas absorption material 12. The
shielding mesh 58 is fixed on a lower face of the gasket 57. The
15 shielding mesh 58 is disposed so as to partition a space between
the gas absorption material 12 and the voice coil 55 of the speaker
unit 50 as well as a space between the gas absorption material
12 andthediaphragm56. Onanupper faceofthe frame 51, aplurality
of sound holes 51h are formed such that sound emitted from the
20  diaphragm 56 is emitted from the opening 411.
(00943} The speaker unit 50 is disposed so as to sandwich a room
R12 between the speaker unit 50 and a bottom face portion of the
main body case 41. As shown in FIG. 12, the speaker unit 50 is

disposed such that a face of the diaphragm 56, on which the voice

25 coll 55 is not fixed, faces an internal space (the rooms Ril and



5 absorption material 12 fromflowng into a side of the diaphragm 56.
However, even if the powdery gas absorption material 12 slightly flows
into the side of the diaphragm 56, since %he diaphragm} 56 is disposed so
as to be sandwi ched between the internal space of the main body case 41
and the voice coil 55, the diaphragm56 10 functions as a shielding plate,
t hereby preventing the above-nentioned powdery gas absorption material 12
fr'omreaching the voice coil 55. As a result, it can be prevented that
contacting of the powdery gas absorption material 12 and the voice coil 55
gener at es &Br7or Aél thoued rahddyatses 4l f aiTher eotloe ¢l laf Sel ectirsgaled 5ch
short circuit. [0095] Next, operations of the | oudspeaker system 43 shown
in FIG 12hait khbeddeskrated:6 Thesspdakehednbdtbfen caNvoice coil 55 and
el ectrodynam c-type speaker. Since operations thereof are the sane as
those of atpenegeal abkeecpradynartertiypelspeakers, dataidreid 120 e s&IdI9s0nS
wll be omtted. For exanple, when the nobile phone 40 receives a

reception aigeah fiemg he anerprrihed NenieeepPEhOfrest@PANd $Sowdery gas
appropriately processed by a signal processing section (not Shown) "or t

he
G Soar ) BRRLed i hhec3peakes HALk Sbwil n] ACXANR IS RO ALIELON

signal for signaling an incomng call 25 1s ap to the speaker “un

a driving barcepiscqener aled, 48 ¢hD BRGKOI,ce Goily 85, This ALiying,fquee
vi brates the di aphragm 56 and generat%s nelgdé'soun&§3¥%e nelo%y sound
Ot o, O RS 2R Aol AT B Spe A el
} 56 is disposed so as to be sandwiched between the internal space
of the main body case 41 and the voice coil 55, the diaphragm 56
10 functions as a shielding plate, thereby preventing the
above-mentioned powdery gas absorption material 12 from reaching
thevoice coll 55. Asaresult, it canbeprevented that contacting
of the powdery gas absorption material 12 and the voice coil 55
generates abnormal sound and causes a failure due to an electrical
15 short circuit.
{0095] Next, operations of the loudspeaker system 43 shown in
FIG. 12 will be described. The speaker unit 50 1is an
electrodynamic-~type speaker. Since operations thereof are the
same as those of a general electrodynamic-type speaker, detailed
20 descriptions will be omitted. For example, when the mobile phone
40 receives a reception signal from the antenna 44, the reception
signal is appropriately processed by a signal processing section
{not shown) or the like and inputted to the speaker unit 50. And

for example, when a melody signal for signaling an incoming call

25 1s applied to the speaker unit 50, a driving force is generated



5 ot her hand, sound generated froma |ower face of the diaphragm 56 passes
t hrough the shielding nmesh 58 and changes, a pressure in the internal space
(the rooms R11 and R12) of the cabinet, Wi ch is formed in the main body
case 41. However, owing to the physical absorption effect of the gas
absorption material 12, the pressure 10 change in the above-nenti oned
internal space is suppressed and a volune in the internal space is
expanded in an equival ent manner. [0096] As described above, by applying
the | oudspeaker system of the present invention to the nobile phone,

enri ched bads theeBPoaact?bh Tn t REifoBrieiphohercarv deraeas itted diEHHreaeT)
A general nobile phone has a very snmall internal volune and a bore of a
speaker uni® wiidcheagnabesnbahtes ssusdal | Théorelddeseurehsemsraed from
reproduction band of a | oudspeaker system which reproduces a ring tone and
conver sat i emalupgeund dends thebeiaphandm 6f greater chiar hatoweguahd @co0Q
Hz. In this case, if the conventional 20 granul ar activated carbon is used,
t he physi célolarsaript ifenmedd eet thies fan@d b 10btaimnedd ndigh f1equency Heand
of 100 to 200 or nore Hz. FIG 13 is a diagram showi ng a result obtained
when anpl i bide r CRAACESUNS! (es b clhe fHaAPhAr agm36 b ot Re speaksn Wa?n?o
are neasured on the | oudspeaker system 43 shown in FIGs. 11A to 1fC, 5

and FIG 123 R skk NY-RRY nal C r Qo 11
and R12) of6tEeScaE?ﬁ%?oighlggghgﬁg%%?gﬁglR%%% ?8e§&§rga%% %85% ?geégffgﬂn

0 7 G 131 avh laong.L b APLLLYGE.: eyt of 5 LEs o ) fed e

nothing is contained int e anpli

Ct‘af acteri $ti £5.00% al,ngd. when }&pgy case 41. However, owing to the physical

absorpticn effect of the gas absorption material 12, the pressure

10 change in the above-mentioned internal space 1s suppressed and
a volume in the internal space is expanded in an equivalent manner.
[0096] As described above, by applying the loudspeaker system
of the present invention to the mobile phone, enriched bass
reproduction on the mobile phone can be realized.

15 [0097} A general mobile phone has a very small internal volume
and a bore of a speaker unit which can be mounted is small. For
these reasons, a reproduction band of a loudspeaker system which
reproduces a ring tone and conversational sound tends to be a band
of greaterthanorequal to500Hz. Inthiscase, ifthe conventional

20 granular activated carbon is used, the physical absorption effect
is hardly obtained in a high frequency band of 100 to 200 or more
Hz. FIG. 13 is a diagram showing a result obtained when amplitude
characteristics of the diaphragm 56 in the speaker unit 50 are
measured on the loudspeaker system 43 shown in FIGs. 11A to 11C,

25 and FIG. 12. In FIG. 13, a volume of the internal space (the rooms



5 conventional granul ar activated carbon (average grain dianeter: 0.1 to
0.3 mm weight: 100 ng) is contained. A gqraph L shows the anplitude
characteristics obtai ned when the powdery Sctivated carbon (aver age
particle diameter: 0. 01 to 0. 03 nm weight: 100ng) is contained as the
gas absorption material 12. A graph M shows 10 the anplitude
characteristics obtained when the speaker unit 50 is used in a stand-al one
manner. In FIG 13, the respective anplitude characteristics are
relatively shown as relative anplitudes. Note that the anplitude

char act erj Stit€n6bEdirnedt Whencihbnepebkdr coni tAS00Te wsdthd mpeadteandndlone
manner are the 15 anplitude characteristics obtained when the speaker unit
50 is not Ybubted A tire main BUdy chde 41 qnbi he reasyr erpat ahplitude
conducted on the single speaker unit 50. [0098] In the graph M It is
under st ood chivatadtre nire jarpbbt edeedehamant ek i s§iicsc obt ai ned iwhene the ispeaker
unit 50 is used in a 20 stand-alone nanner, there is a peak of the

anpl i tude whemaghr Esoinans et ¢ equaEnNcyud®f o Mt 1t Y 1P i JONREIH Bz .
Atl owmfrequencies of less than or equal to the resonance frequency fo,.,,
the anph it udevevalivedlsgeanstant zduevhobhe: 1t uenss. L0 he
di aphragm 56. 25 [0099iBT In the graph J, it ikgsﬁ”{ﬂnderstag)edé’ﬁrjf]izgt{rl ??\égtn%fge&'
anpl i tude 501 ebay ag i, %Teli%to.bi@bﬂﬁ?)h"_‘ff},e_%o%%%fl'n%%.' S C%Pé;?i‘) ned i d Bg
cabinet, the resonance frequency of e vibration sys@e rises to fo,

1256. 3 Hz dup1beukie cilﬁfrla%%%lqﬁscgic%aiéﬂﬂbeﬁdsem%%] t%?e rgg)gvggerRlyl 2cB9.RL5

have. At | ow frequencies of |ess than or "equal e

carbon {averageparticlediameter: 0.01to0.03 mm, weight: 100mg)

1

is contained as the gas absorption material 12. A graph M shows
10 the amplitude characteristics obtained when the speaker unit 50
is used in a stand-alone manner. In FIG. 13, the respective
amplitude characteristics are relatively shown as relative
amplitudes. Note that the amplitude characteristics obtained
when the speaker unit 50 is used in a stand-alone manner are the
15 amplitude characteristics obtained when the speaker unit 50 is
not mounted inthemainbody case 41 and themeasurement is conducted
J on the single speaker unit 50.
[0098] In the graph M, it is understood that in the amplitude
characteristics obtained when the speaker unit 50 is used in a
20 stand-alonemanner, there isapeakof the amplitude whenaresonance
frequencyofavibrationsystemis fou=606. 3Hz. At low frequencies
of less than or equal to the resonance frequency fou, the amplitude
value 1s constant due to the influence of stiffrness of the diaphragm
56.

25 [0099] In the graph J, it is understood that in the amplitude



5 resonance frequency foj, the stiffness which the roons Rl and R12 have
is larger than that of the di aphragm 56. ? cause of this, at the |ow
frequencies of |less than or equal to the sonance frequency f0J, the
anplitude value is constant due to the influence of the stiffness which
the roons R11 and R12 have. 10 [0100] In the graph K, it is shown that in
the anplitude characteristics obtained when the conventional granul ar
activated carbon is contained, the resonance frequency is foK = 1256. 3
Hz, which is the same as the resonance frequency foJ obtai ned when
nothing is %%%f%fﬂ%ﬂl?Bl?ﬁ@bﬁéﬁmﬁ@ﬂﬂ“ﬂ@@@ﬁhﬂﬁ@ﬁySCpﬂtﬁgnadderEh@@@blﬁeﬂhat
at around a frequency 1200 Hz, the vol une expansion effect cannot be
obt ai ned by-Rher GFAMN L Breavared efrbon. viptotlonsyhesnt héeseband, fai = ow
frequencies of less than or equal to the resonance frequency foK, unlike
in the grapt?Jshéli riye thetbasénfiheescaobhi sl f sneontahned, tidiecmy itiude
val ue increases 20 in accordance with a decrease in the frequencies. This

shows that antchetIghysiwal absaopt ifeeqekhedesob it he gy amirac agkhvat ed %rebon
is exhibited in accordance with the decrease in the frequencies. Wen the

gr aph J5 andetsenagraap |t #€ aren €oMR3L edihei i grHrder §H9og t%%an%h%h@Ethﬁd
the I ow frequencies of |ess than or equal to 200 25 t he physi cal

Hz,
absor pt i onRraff Reteganl heqebt@iNednhy dhengran ct G QM th
the average particle dla%eter of 0. 1 to O. BE%#ﬁ§a§% gﬁ Egéﬁggré%%gﬁglés

of great er athameon Rauale g r20Q 4z, ¢ fékgs Physi cal QEQ!’LDE'OOQ Sffgghn%%” be

hardly obtained. This result corresponds to the c racterls I'cS™S
F!% d|S§E@%%@nb@th,theamplitudevalue:M;constantduetx>theinfluence

of the stiffness which the rooms R11 and R12 have.

10 f0100] In the graph K, it is shown that in the amplitude
characteristics obtainedwhen the conventional granular activated
carbon is contained, the resonance frequency is fox = 1256. 3 Hz,
which is the same as the resonance frequency fy; obtained when
nothingis containedinthe cabinet. Accordingly, it isunderstood

15 that at around a frequency 1200 Hz, the volume expansion effect
cannot be obtained by the granular activated carbon.

) [0101] On the other hand, at low frequencies of less than or
equal to the resonance frequency fyx, unlike in the graph J showing
the case where nothing is contained, the amplitude value increases

20  in accordance with a decrease in the frequencies. This shows that
the physical absorption effect of the granular activated carbon
is exhibited in accordance with the decrease in the frequencies.
When the graph J and the graph K are compared, 1t i1s understood

that although at the low frequencies of less than or equal tco 200

25 Hz, the physical absorption effect can be cbtained by the granular



5 the above-nentioned patent docunent 1. [0102] In the graph L, it is shown
that in the anplitude characteristics ob%fined when the powdery activated
carbon is contained as the gas absorptionh material 12, the resonance
frequency is foL = 881. 3 Hz, which is lower than the resonance 10
frequency foJ obtained when nothing is contained in the cabinet. Here, in
consideration of a relationship between the resonance frequency and the
vol une of the cabinet, a ratio of the volunme expansion of the cabinet, in
the case where. the gas %Psorption material 12 is used, to the vol une
expansi on 6t<th até%%i OT HLEE bR AVES@ dfhBRELAGLRI AtPTetesalnédtoi% 3 he
foll ow ng val ue. té}(qu/foh@Z - 1}/{ (foL/foM2 - 1} = 2.96 In other
words, it iurfder<teodd dhatecmengdlesne forepsecabhabt ori eTexpamledC Hz,
approximately three-f old in an equivalent manner. In the graph L, at the
| ow fr equeridi®eBhYfirad v tororegiibdct ocante: ROrd ey obandeackr.eqlibne yrefsoll t
the anplitude value is constant. At the |ow frequencies of |ess than or
equal to thkeresgrmante fo eieectyrabalerishdar s Beoghaph FIrands tdiesgrapdd Lirar e
conpared, the anplitude value increases. This increase in the anplitude
val ue can lidne clisereracemat i dhed hp ghefit equensigs of greater than or equal to
200 25 Hz. In other words, it is understood that when the gas absorption 52
material 120192sed, @ grieat gvapune, expanskoghelheath0an: peq abt akpad e
not only the | ow frequencies of |ess than or equal to 200 Hz but also the
hi gh frequencires:tefrigieaterodh@mal @Rl 10 200qEEy EP103kThis vdn is

because whereas in the conventional granular
contained as the gas absorption material 12, the resonance

£
N
fregquency is fgr = 881. 3 Hz, which is lower than the resonance

10 frequency fy; obtained when nothing is contained in the cabinet.
Here, in consideration of a relationship between the resonance
frequency and the volume of the cabinet, a ratio of the volume
expansion of the cabinet, in the case where the gas absorption
material 12 is used, to the volume expansion of the cabinet, in

15 the case where nothing is contalined, is the following value.

{ (fos/fou)® = 1}/ { (for/fem}? — 1} = 2.96

In other words, it is understood that the volume of the cabinet
isexpandedapproximatelythree~foldjj1anequivalentnmnner. In
the graph L, at the low frequencies of less than or equal to the
20 resonance frequency fo,, the amplitude value is constant. At the
low frequencies of less than or equal to the resonance frequency
for, when the graph J and the graph L are compared, the amplitude
value increases. This increase in the amplitude value can be
observed at the high freguencies of greater than or egual to 200

25 Hz. Inother wozrds, it is understood that when the gas absorption



5 activated carbon, as showmn in FIG 19, the macropores 100 serving as the
passageways of the gas functions as the h%gh-cut filter and thereby the
flow of the gas into the mcropores 101 is”suppressed at the high
frequencies, since the gas absorption material 12 has the particle
di aneter smaller than the grain diameter of the 10 conventional granul ar
activated carbon and has the smaller nunber of the macropores 100, the
effect of the macropores 100 functioning as the high-cut filter is
reduced. [010€%EA5 qﬁscribed above, whereas only in the |low frequency band
of 100 to ZBO-RL:dt LFessUseRe StRs € AP LSO prd bw @t RéEe citscart Beghtta imeatl by
the conventional granul ar activated carbon, by using the gas absorption
mat erial 12T tHE fFEGuéhey LbandrrAvehicélest bé lphystbah absewpil ono efG@dtz
can be obtained can be expanded to the high frequency band of 100 to 200
Hz or noreUth adtvethadish fraweiaiean cdpparatus floanammebidad terhdhalz. of
whi ch reproduction 20 frequencies are high, the volunme expansion effect can
be exhi bi t dd)103her eliihiexpandtieng uske Whaw faequenty bandenBy oepandiang the
| ow frequency band, the acoustic pressure |level can be inproved also in
the high frequencyedandboh, 189 drow@00nHzIQ! 1Wr @ hel A105bpAkthotgh dut- gy
present enbodi nent, the speaker unit 25 50 is disposed such that the face
of the di aphr agia s seryeMiiyeh oF3 £ Hlh@av0ires, 4Qidn H% d $ 10k i{ixed fraGes L he
internal space of the min body casé 41, the present i1nvention Is not
limted thenef®herdberspaal ' | be, di

e k¥ o Bl B0 §Bew5%51§mfgfggé%e daY 0es diaR9sed . o

upsi de down. Thereupon, the speaker unit S ose
SQU?d at the high frequencies, since the gas absorption material 12 has

L
the particle diameter smaller than the grain diameter of the
10 conventional granular activated carbon and has the smaller nunber
ofthen@croporesloo,theeffectofthenmcropores100functioning

as the high-cut filter is reduced.
[0104) As described above, whereas only in the low frequency
band of 100 to 200 Hz or less, the physical absorption effect is

15 obtained by the conventional granular activated carbon, by using

the gas absorption material 12, the frequency band in which the

e

physical absorption effect can be obtained can be expandad to the
high frequency band of 100 to 200 Hz or more. In other words,
also in an apparatus for a mobile terminal, of which reproduction
20 frequenciesarehigh,thevolumeexpansioneffectcanbeexhibited,
thereby expanding the low frequency band. By expanding the low
frequency band, the acoustic pressure level can be improved also
in the high frequency band of 100 to 200 Hz or more.
[C105] Although in the present embodiment, the speaker unit

25 50 is disposed such that the face of the diaphragm 56, on which



5 holes 51h contact the room R12. In this case, the gas absorption
material 12 is likely to flowinto the vicinity of the voice coil 55.
Therefore, in this case, by providing the’3hi el di ng mesh 58 for the sound
hol es 51h, the inflow of the gas absorption nmaterial 12 can be prevented.
As mentioned above, it is only required that 10 the shielding nesh 58 is
di sposed so as to partition the speaker unit 50 and the gas absorption
material 12. Although the shielding nmesh 58 is provided in the speaker
unit 50, the shielding nesh 58 may not be provided in the speaker unit 50
and may be PrOVUEEFE &5 ladt éspapti fisadi hbaspeaker umidrmdl ssphdede Hashe
absorption material 15 12. In this case, the |oudspeaker system 43
conprises tHelshadkecasanit, %@Mmr@sedueannehtﬁamelfsheotsmmndjmgni&me&&;

t he gas absorption material 12, and the cabinet forned by the main body
case 41 . THus spdakegannbe po exentred nt hat . tive mggshahsDs b s 08 (R £dd dlowll
flows into the speaker unit 50. 20 [0106) Al though the cabinet of the

above- descriitbetkumirds peakeipeSyst @M 43 3t iild zesdhed iteahsPage ehdhe
mai n body case 41, the cabinet may be provi ded separately fromthe nmain

body case h@lesqﬁdheél@ﬁt@&ttmﬁa -oudspeakerr $ysLems ggco&qlé g%agcgb%%%lp I_LrOZ‘}

to third enbodi nents itself may be nounted In a de I cated

of Lhe mal mchody 0ase #1.14k1fly €336 140 ANARIEIRLY Sde HLOGESS OL )

nobi | e phone, a process in which e gas absorption et eri al

contined 8 oo oA 108" U3 ek e S L LR

the} l'iquidggr y’§lt1@|soqirﬁptheé25lh the inflow of the gas absorption material
12 can be prevented. As mentioned above, it is only required that

10 the shielding mesh 58 is disposed so as to partition the speaker
unit 50 and the gas abscrptionmaterial 12. Although the shielding
mesh 58 is provided in the speaker unit 50, the shielding mesh
58 may not be provided in the speaker unit 50 and may be provided
soastopartitionthespeakerunit50andthegas absorptionmaterial

15 12. 1Inthis case, the loudspeaker system 43 comprises the speaker
unit 50 which does not have the shieldingmesh 58, the gas absorption

' K material 12, and the cabinet formed by themain body case 41. Thus,
it can be prevented that the gas absorption material 12 flows into
the speaker unit 50.

20 [0106] Although the cabinet of the above-described loudspeaker
system 43 utilizes the internal space of the main body case 41,
the cabinet may be provided separately from the main body case
41. And each of the loudspeaker systems according to the first
to third embodiments itself may be mounted in a dedicated space

25 inside of the main body case 41. In this case, in an assembly



5 or the like can be avoided. Thus, a nore practical assenbly process can
be realized. [0107] Each of the Ioudspea&gi systens according to the
above-described first to third enbodinments®is not limted to a | oudspeaker
system nmounted in the nobile termnal unit and nay 10 be, for exanple, a

| oudspeaker system which is nounted inside of a body of a car. First,
referring to FIG 14, a case where each of the |oudspeaker systens
according to the above described first to third enbodinents is nounted
inside of a boq¥ 1§ be descri bed. One exanpl e of places where
the | oudspedker %ﬁfs‘% fh %%b%%en%%%d q BFE S 1ohheah Herlywds asgaort ioh
the car. FIG 14 |s a diagramillustrating one exanple in which the

| oudspeakeMa st am ot itheopredamd invehei oabiseholmtredi in tites dedm bbdyhe
car. [0108) In FIG 14, the door of the car conprises a w ndow section
60, a door SRt Yody 61 iatsmeaked mrme? ryas absdrtpid emdraiersirdng2@ £12,
and a bl ocki ng nenber 13. Here, the speaker unit 62 is a general

el ect r odynaffiec Jeypebspeakénnnhithrislt be sanehasl ihatd ofr ides Speakaray uni t
11 according to each of the above-described first to third enbodinents.

The speakepruri¢ 16Reicmbeated dodi .t hendeora mai-8 phady 1 81 2 4 Sisheey phobhe s
door main body 61, a space is forned. The gas 25 absorption material 12 and

t he bl ocki ngnmerberesl3 a7 di sposed 55 in the internal space of the door
mai n body 61.. As mentioned above, since the door main body 61 functions as

a cabi net, [bhe7) Joudspeakeror SYSLem ot hea RESeNts LAMENLLAR, GOMAT | 305 e
speaker un|t 11, the door main body 61, e ga sorption nat ria

a?d}the above-described first to third embodiments is not limited to a

loudspeaker system mounted in the mobile terminal unit and may

10 be, for example, a loudspeaker system which is mounted inside of

a body of a car. First, referring to FIG. 14, a case where each

of the loudspeaker systems according to the above-described first

to third embodiments is mounted inside of a body of a car will

be described. One example of places where the loudspeaker system

15 is mounted inside of the car body is a door of the car. FIG. 14

is a diagram illustrating one example in which the loudspeaker

‘ } system of the present invention is mounted in the door of the car.

[0108] InFIG. 14, the door of the car comprises a window section

60, a doormain body 61, a speaker unit 62 a gas absorptionmaterial

20 12, andablocking member 13, Here, the speaker unit 62 is a general

electrodynamic~type speakerwhich is the same as that of the speaker

unit 11 according to each of the above-described first to third

embodiments. The speaker unit 62 is mounted in the door main body

61. Inside of the door main body 61, a space is formed. The gas

25 absorption material 12 and the blocking member 13 are disposed



5 bl ocki ng nmenber 13. As described above, by nounting the |oudspeaker
system of the present invention in the door of the «car, even when the

| oudspeaker systemis nounted in the sa oor nmain body 61 as the
conventional one, a volune can be expanded in an equivalent manner and a
reduction in an acoustic pressure 10 | evel can be prevented, being capable
of providing an in-vehicle [|istening environnent in which enriched bass is
reproduced. [0109] Each of the |oudspeaker systens according to the
above-descrjbed first to third enmbodi nents may be an in-vehicle

| oudspeaker' 3y SEem iHilth: PE2gPsHosRe donsi el nbodlosl exdrphent aonsd edrosady.
FIG 15 is a diagramillustrating one exanple of a |oudspeaker system
nmount ed i nSildecdthg derr mpAnR@Ely £5, funct ouds peak erbiystte nt 164 liom daipefa0sat,
for exanple, under a seat 63. Here, the | oudspeaker system 64 is any of

t he | oudspeaierersyst éee paccadi g ven tiile abaye-idescrithed fdakedr e itthiind
enbodi nents and 20 detailed descriptions will be omtted. As described
above, by timuntdong rishier lbauts BEakemes ¥sie Bbed gt 13V ehitd 8.2 1evien Wheh e
volunme of a cabinet is the sane as the conventional one, a volume can be

expandedl i blani€qy Vakepk manper angd dLducld PN 4R an aBQ“%ﬁi&htPH§5§ﬁﬁ§
| evel can be prevented, being capable of providing an 25 1n-vehicl

| i stening @@,desgjggq{rg '@Mnﬂbﬁrﬁrﬂec?)dl hass ;i |r]ﬁ,‘3\"316C J,Eprs 0%%6:?&80&[ %]fl@n

Each of the | oudspeaker "systens acco ng to t sbove- descr rst ot

ag'rglE?bigbﬁgng§%ﬁtgﬁéﬁaéﬂé h BuueRLGhE - é?ggéﬁ AKEL, %%;EfgkaéhQQQ%ﬂgb%oFlG'

} main body 61 as the conventional one, a volume can be expanded
in an equivalent manner and a reduction in an acoustic pressure

10 level can be prevented, being capable of providing an in-vehicle
listening environment in which enriched bass is reproduced.
[0109] BEach of the loudspeaker systems according to the
above-described first to third embodiments may be an in-vehicle
loudspeaker system which is disposed inside of, for example, a

15 car body. FIG. 15 is a diagram illustrating one example of a

loudspeaker system mounted inside of a car. In FIG. 15, a

Mt

loudspeaker system 64 is disposed, for example, under a seat 63,
Here, the loudspeaker system 64 is any of the loudspeaker systems
according to the above-described first to third embodiments and
20 detailed descriptions will be omitted. As described above, by
mounting the loudspeaker system 64 in a vehicle, even when a volume
of a cabinet is the same as the conventional one, a volume can
be expanded in an equivalent manner and a reduction in an acoustic
pressure level can be prevented, being capable of providing an

25 in-vehicle listening environment in which enriched bass is



5 illustrating another exanple of a | oudspeaker systemmounted inside of a
car. In FIG 16, the |oudspeaker systen1g%gpr|ses a cabinet 65, a plinth
66, a speaker unit 11, a punching net 67 nd a gas absorption materi al

12, and a bl ocki ng nmenber 13. The gas absorption material 12 and the
blocklng menber 13 are di sposed 10 inside of the cabinet 65. As descri bed
above, by nounting the |oudspeaker system shown in FIG 16 in a vehicle,
even when a volune of a cabinet is the same as the conventional one, the
vol une of gge ca %t can be expanded in an equival ent manner and a
reducti on HPE% %%% stic pressure level can be prevented, being capable of
15 providlnﬁ%ﬁg%gn vehicle |listening environnent in which enriched bass is
r epr oduced pe dfeGthecéaliiftfet 168dppenser! i it edns o acaogyiingdrfealthe
shape shown |n FIG 16 and may be a rectangular parallelepiped shape.
[0111] Next2Pefeteswigired HiiGst 1o shiadeemhedémeach mbytie ar2Q rl-owdspeaker
systens according to the above-described first to third enbodinents is
nmount ed i n 1@ ud e epparat usn (491 siexanpl e, FaG . CRE-.based. t gkevisSikorli adram
liquid crystal television, a plasnma television, etc.) will be described.

FIG 175i s id ldisagretming ammm@aéxa@paem [L@UH@ble@'kles%M@ﬁﬁ{:@d'ﬂls‘Maéh
the 25 | oudspeaker systemis nounted in a thin-shaped tel evision and

showi ng a brfoatcart ewef Fibe I@Jﬁﬁﬁh@@%@sb@b@%&sb9@t@ﬁdc&m§£9§e¥k?Wﬁbl%eﬂﬁrt
of which is illustrated by a sectional view along a |ine

a thin-shaped tepevihshoss /G %éﬁ%ﬁ%’ﬂi@ 58S aa,dh8Rpkay Jétaé‘ﬁ', tA’}Pd a gas
| oudspeaker systens 72. The | oudspeaker

(3 absorption material 12, and a blocking member 13. The gas

absorption material 12 and the blocking member 13 are disposed

10 inside of the cabinet 65. As described above, by mounting the

loudspeakersystemshownleFIG.16jjaavehicle,evenwhenaivolume

of a cabinet is the same as the conventional one, the volume of

the cabinet can be expanded in an equivalent manner and a reduction

in an acoustic pressure level can be prevented, being capable of

15 providing an in-vehicle listening environment in which enriched

bass is reproduced. A shape of the cabinet 65 is not limited to

A & cylindrical shape shown in FIG. 16 and may be a rectangular

parallelepiped shape.

[0111) Next, referring to FIG. 17, a case where each of the

20 loudspeaker systemsaccordingtotheabove-described first tothird

ercbodiments is mounted in a video apparatus (for example, a

CRT-based television, a liquid crystal television, a plasma

television, etc.) will be described. FIG. 17 is a diagram

illustrating a configuration of one example in which the

25 loudspeaker system is mounted in a thin-shaped television and



5 systens 72 are any of the |oudspeaker systens described in the first to
third enbodi nents and detail ed descriptio§§ will be omtted. 1"a [0112] A
cabi net 73 of the |oudspeaker system 72 i$ disposed | inside of a housing
provided in a |ower portion of the display 10 71. A speaker unit 74 is an
el ectrodynam c-type speaker having, for exanple, an elliptical shape and
noynted in the cabinet 73. A gas absorption material 12 and a bl ocki ng
menber 13 are disposed inside of the cabinet 73. As described above, by

nmounting th | oudspeaker syste f the present invention in the .

t hi n- shapedgESW%BPeA\??%PBﬁ N 8?&%%%“5806?@#&%&8@%@ aet 4 §igRe sewme

as the conventional one, the volunme of the cabinet can be expanded in an
equi val ent PeRhEr Shd' B Fedicdildmsitr ad@echboust Fecpiesslreitevalongan hime

prevent ed, being capable of providing an in-vehicle |[|istening environnment
in whi ch e’ T2hed basks i st Trepr ddicedhageedAltdicughs tdre 10udspeak erorgyist ®as

72 shown in FIG 17 are nounted in the |ower portions of the display 71,

the | oudspenk@isgysvent and tay Beudisppesed eydieits sides Tofe tihadH sl Byr

71. [0113] As described above, by nounting the | oudspeaker systens

accor di Ag tay $henaboy e desary ket fha Stouddsddting: enhadine M dMpbdd B the

vari ety of apparatuses and a vehicle, a volune expansion in an 58

equi val ent Mmarster tosthopdueteddimehte aid ely: of 1 apraratysgsiand Lihe pe
vehicle, and a reduction in an acoustic pressure |level can be prevented,

real i zi ng emtitchedl, reproducti on of bass. [0114] Al though the speaker units
11, 50, 62, and 74 are the
) [0112] A cabinet 73 of the loudspeaker system 72 is disposed

inside of a housing provided in a lower portion of the display
10 71. A speaker unit 74 is an electrodynamic-type speaker having,
for example, an elliptical shape and mounted in the cabinet 73.
A gas absorption material 12 and a blocking member 13 are disposed
inside of the cabinet 73. As described above, by mounting the
loudspeaker system of the present invention in the thin-shaped
15 television 70, even when a volume of a cabinet is the same as the

conventional one, the volume of the cabinet can be expanded in

R——

an equivalent manner and a reduction in an acoustic pressure level
can be prevented, being capable of providing an in-vehicle
listening environment in which enriched bass is reproduced.
20  Although the loudspeaker systems 72 shown in FIG. 17 are mounted
in the lower portiocns of the display 71, the loudspeaker systems
72 may be disposed on both sides of the display 71.
(0113) As described above, by mounting the loudspeaker systens
according to the above-described first to third embodiments in

25 a variety of apparatuses and a vehicle, a volume expansion in an



5 el ectrodynam c-type speakers, the present invention is not limted
thereto. The speaker units may be piezoelectric type, electrostatic type,
el ectromagnetic type speakers, etc., provided that a driving nmethod in

whi ch an acoustic pressure emitted from a di aphragm changes a pressure in
an internal space of a cabinet 10 is used. |INDUSTRI AL APPLI CABILITY [0115]
The | oudspeaker system of the present invention expands a |ow frequency
band, prevents a reduction in an acoustic pressure |level,. exhibits a

vol unme expansi on gffect even.in a high frequency 15 band of 100 to 200 Hz
or nore, andiis’THPELIEEES &Fr GoRERAECEntt dhedVabassy Thenmudpekennd
system of the prevent invention can be | applied to a liquid crystal

t el evi si on SR I edy iss mssbetiimy ifurrhecoukitire pres sPDR (pivadmean
display) ; a stereo unit; a speaker, for a home theater system of 5.1
channel reprodtravasited nobilezing ¢erithall vaptrodantinavelii hesaudi o
apparatus, etc. 59 CLAIMS [1] A |l oudspeaker system conprising: a cabinet;
a speaker Umiitldpunt éd tihwudie tbabispetkeandnita powdeoy @as ahsorPti@Nthe
material which is disposed in an internal space of the cabinet and

physi cab | y edlesanhsiygasnipr-easgrd sptakehe, itheas Nl e $PA6 6 nWhBHEI S 8P 1aKeage
particle dianmeter of the gas absorption
thereto. The speaker wunits may be piezoelectric type,
electrostatictype, electromagnetic type speakers, etc., provided
\“) that a driving method in which an acoustic pressure emitted from
a diaphragm changes a pressure in an internal space of a cabinet
10 is used.
INDUSTRIAL APPLICABILITY
[0115] The loudspeaker systemof the present invention expands
a low frequency band, prevents a reduction in an acoustic pressure
level, exhibits a volume expansion effect even in a high frequency
15 bandof 100 to 200 Hz ormore, and is capable of reproducing enriched
bass. The loudspeaker system of the prevent invention can be
A appliedtoa liquidcrystal television whose thickness is becoming
further thinner; a PDP (plasma display); a stereo unit; a speaker,

for a home theater system, of 5.1 channel reproduction; a mobile

20  terminal unit; an in-vehicle audio apparatus, etc.



material is less than 0.1 mm 10 [21 The | oudspeaker system according to
claim1, wherein dianeters of all particles of the gas absorption nateri al
are less than 0.1 mm 15 [3] The | oudspeaker system according to claim 1,
wherein the gas absorption. material is of activated carbon. [4] The

| oudspeaker system according to claim1l1l, wherein the gas absorption
material is of activated carbon which is produced 20 from plant, petrol eum
résin, or coal. [5] The | oudspeaker system according to claim11, further
conprising a first blocking nmenber for blocking gas, wherein 25 the gas
absorption material is disposed in an iCiadiMsal 60 space of the first

bl ocki ng nmenber. [6] The | oudspeaker system according to claim5, wherein
the first Hidcking mémiendspemide ofystdridoptieidy{ 7] The | oudspeaker
system according to claim5, wherein a space is fornmed inside of the first
bl ocki ng nenber and abewdindte gas absorption material. 10 [8] The

| oudspeaker system according to claimb5, conprising a plurality of the

first blocking nmenbeesspeleel hnithe,Has AbSY pd:ﬂé)rl:cfﬂ?itr?éﬂ?laﬂ& segnent ed
and each segnent of the gas absorption material 1s disposed in an internal

space 5 a powdery gas absorption material which is disposed in
aninternalspaceofthecabinetandphysicallyabsorbsgaspresent

in the internal space, wherein

an average particle diameter of the gas abscrption

——

material is less than 0.1 mm.

10
[2] The loudspeaker system according to claim 1, wherein
diameters of all particles of the gas absorption material are less than 0.1
mm.

i5 [3] The loudspeaker system according to claim 1, wherein

the gas absorption material is of activated carbon.

4] The loudspeaker system according to claim 1, wherein
thegasabsorptionmaterialisofactivatedcarbonwhichisproduced

20 from plant, petroleum resin, or coal.

[5] The loudspeaker system according to claim 1, further
comprising
a first blocking member for blocking gas, wherein

25 the gas absorption material is disposed in an internal



of each of the first blocking nmenbers, and 15 each of the first bl ocking
menbers is disposed in an internal space of the cabinet so as to forma
space between each other. [9] The | oudspéaker system according to claim S8,
farther 20 conprising a plurality of housings, in at |east a part of which
an opening is fornmed, wherein a volune of each of the housings is |arger
than a volune of the first bl ocking nenber, and 25 the first bl ocking
ménber is disposed in an internal 61 space of each of the housings. [10]
The | oudspeaker system according to claimb5, conmprising a plurality of the
first bl ockKiRRfarenbers Nhereimlodkime gmsbabsorption material is segnented
and each segnent is disposed an internal space of the first bl ocking
menber, wherein the first blocking nmenber has: } a housing, in at |least a
part of which an opening is forned; and 10 a film a periphery of which is

attached oréthe opemh@gloa@@pbﬁ%e&egggﬁkﬁﬂa&%%r@g%%rQki%Qa&ﬁtgr'@hek§lﬁaCh
di sposed in an internal space of the housing. 15 The oudspeaker

syst em accerdi 1100 BhaidRihg TN 1 £ HIRI PG aupfﬁsmmrad' ator whi ch
is mounted in the cabinet and

5
(7] The loudspeaker system according to claim 5, wherein
a space is formed inside of the first blocking member and above
{_} the gas absorption material.
10 (8] The loudspeaker systemaccording to claim 5, comprising
a plurality of the first blocking members, wherein
thegasabsorptionmaterial is segmentedandeachsegment
of the gas absorption material is disposed in an internal space
of each of the first blocking members, and
15 each of the first blocking members is disposed in an
internal space of the cabinet so as to form a space between each
 ,> other.

[9] The loudspeaker system according to claim 8, further
20  comprising
a piurality of housings, in at least a part of which
an opening is formed, wherein
a volume of each of the housings is larger than a volune
of the first blocking member, and

25 the first blocking member is disposed in an internal



driven by vibration of the speaker unit. [12] The | oudspeaker system
according to claim1l, further 20 conprising a plate nmenber which is
di sposed between the passive radiator and the gas absorption material so
as' to forma space between the plate nenber and the passive radiator. [13]
The | oudspeaker system according to claim 12, wherein 2S in the plate
menber, an opening is formed in a direction fromthe 62 passive radiator
toward the gas absorption material. [14] The | oudspeaker system according
to claim1, wherein the cabinet is a closed-type cabinet. 5 [15] The
| oudspeakerSRF/<% et a6 dPhgth®e epapimas.further conprising an acoustic
port which is nounted in the cabinet and acoustically couples an internal
space and an external space of the cabinet. 10 [16] A nobile term nal unit
conprising: a |oudspeaker system according to any of clains 1 to 15; and a
case supporltitiy t he |Thaidpedkprasysterstedacbb?hihher sehidig § erodmmali sinid
according to claim 16, wherein the speaker unit has; a voice coil; and a
di aphragm on one face gfundiiicth, tde vod cei €8t | blocking members, wherein
5 thegasabsorptionmaterialissegmentedandeachsegment
isdisposedanintexnalspaceofthefirstblockingnmmber,wherein
the first blocking member has:
;”) a housing, in at least a part of which an opening
is formed; and
10 a film, a periphery of which is attached on the
opening, and
the segmented gas absorption material is each disposed

in an internal space of the housing.

i5 [11] The loudspeaker system according to claim 1, further
comprising a passive radiator which is mounted in the cabinet and

driven by vibration of the speaker unit.

[12] The loudspeaker system according to claim 11, further
20 comprising a plate member which is disposed between the passive
radiator and the gas absorption material so as to form a space

between the plate member and the passive radiator.

[13] The loudspeaker system according to claim 12, wherein

25 in the plate member, an opening is formed in a direction from the



20 is fixed, wherein the speaker unit is nmounted such that another face of
t he di aphragm faces an internal space of e cabinet. [18] The nobile
termnal unit according to claim16, further 25 conprising 63 a second

bl ocki ng nmenber for blocking the gas absorption nmaterial, wherein the
second bl ocki ng nmenber is disposed in the internal space of the cabinet so
as.to partition the speaker unit and the 5 gas absorption material. [19] A
vehi cl e conprising: a | oudspeaker system according to any of clains 1 to
15; and 10 a car_ body, .inside of which the | oudspeaker systemis disposed.
[20] A vidé%a%ibg?af%@l%BﬁﬁrF%W%ﬁg Bheotdspekkerpsysnemaaeednrdi.-ng to any of
clainms 1 to 15 15; and a housing, inside of which the | oudspeaker system
is disposed.

[14] The loudspeaker system according to claim 1, wherein

the cabinet is a closed-type cabinet.

5
[15] The loudspeaker system according to claim 1, further
comprising an acoustic port which is mounted in the cabinet and
,-} acoustically couples an internal space and an external space of
the cabinet.
10
[(16] A mobile terminal unit comprising:
a loudspeaker system according to any of claims 1 to
15; and
a case supporting the loudspeaker system.
15
[17] The mobile terminal unit according to claim 16, wherein

J the speaker unit has;
a voice coil; and
a diaphragm, on one face of which the voice coil
20 is fixed, wherein
the speaker unit is mounted such that another face of

the diaphragm faces an internal space of the cabinet.

(18] The mobile terminal unit according to claim 16, further

25 comprising
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a second blocking member for blocking the gas absorption
material, wherein

the second blocking member is disposed in the internal
space of the cabinet so as to partition the speaker unit and the

gas absorption material.

[19] A vehicle comprising:

a loudspeaker system according to any of claims 1 to

15; and

a car body, inside of which the loudspeaker system is
disposed.
[20] A video apparatus comprising:

a loudspeaker system according to any of claims 1 to
15; and

a housing, inside of which the loudspeaker system is

disposed.



