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DESCRI PTI ON *159159* LOUDSPEAKER SYSTEM | 1111111

Fre/ et rever veerr reeer e/ 1/ TECHNI CAL FIELD
*@000R* 5 [0001] The present invention relates to a

| oudspeaker system and nore particularly,_to a

| oudspeaker system having a small-sized cabi net,

whi ch realizes enriched bass reproduction.
ART 10 [0002] Due to an pp&tHepeeonf an acousﬁﬁmmwmmmmwww
stiffness which an internal space of a cabinet ...

Iiﬁﬁ%%%ﬁK@RQ§P§?ﬂﬁional | oudspeaker system has had
|

fficulties 1n realizing a | oudspeaker system whic

Lim tat ons in thie bass reproduct Pgnb‘a‘zzend JWlllllllllllllHIIIMIIIHIIIIIIIIHI
T T baci ty of an inside of the cabinet.
Therefore as a soluytion_ to the groblen1of t

QU Eat e Brepasd ThuBRsddc: FoRaERReTE Do B afer system

| oudspeaker systemin which a block of activated
anchr BOR S sPAF SpERLAT i Hsi deC of* alCABPRER XCfor SERARPY e, having a

refer to patent docunent 1). 20 [0003] FIG 18 is a
saskk ohi Ze P IesIine tof WA 1R P2 poFEF oM BEChed KRR REPSRuCtion.

| oudspeaker system In FIG 18, the conventiona

| oudspeaker system conprises a cabinet 90, a woofer

91, an activated carbon 92, a supporting nenber 93,
BZIRCROW A pRAgm 94. The woofer 91 is attached on a

front face of the cabinet 90. The activated
[0002] Due to an influence of an acoustic stiffness which an

internal space of a cabinet causes, a conventional loudspeaker
systemhashaddifficultiesinrealizinga loudspeaker systemwhich
is compact and capable of reproducing bass. Limitations in this
bass reproduction depend on a magnitude of the acoustic stiffness,
namelyavolumetriccapacityofaninsideof thecabinet. Therefore,
as a solution to the problem of these limitations in bass
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).

[0003] FIG. 18 is a tectonic profile of a major portion of a
conventional loudspeaker system. In FIG. 18, the conventional
loudspeaker systemcomprises 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

carbon 92 which includes grains, with an average grain diameter
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25 carbon 92 which includes grains, with an average
grain dianmeter 2 of 0.1 to 023 mm of activated
carbon (hereinafter, referred to as granul ar
activated carbon) is disposed inside of the cabinet
90 in a block-Iike 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,

of"“'@)d 1t he sugpght i g Jembelt 3 .cak SURPA I eI ferred to
has fine pores fornmed on an entlre surface

a%qlfl’art Igl (Eli%t\@é@ %gr%'ofd p§§3$§spéggg4in§§5é '0f the cabinet

erations of the convention oudspeaker system

909 %V\Q kgfagkq ﬁg rﬁ{grlxrlxdef %Sécglcgfi@atggi’ega§goﬁl §st ré %%lpported

0o the wo an acoustic
re i s generated. .Due to this acQ ustic SsS

b¢) %g u?% ?hé%%O%% g?ﬁ%FeSpacuPQ)rthee%aﬁlﬁéﬁ 90 §itett side
change d this essure e vibrates the

£3fSph? hohi84 SR 93@1 RaE S o by SgAPeE °3-  The
changes a pressure in space where the activated

S HRRYON- D MRS s B8 S isnﬁfheoaeﬂ YR8 At 1fgh g e surface
supported by the supporting nmenber 93 and the cabinet

thrr 99 a WHeRKIN | Kol fanaef . PFR&SSupporting member 104
has the fine pores forned on the entire surface
[GHAeof AexteapfopbdoabovethFlvongeartd orgdsloufispgaker system
with the pressure change caused by the vibration of

shdven diraghrGagrt ®4v1ilils ehyds wat ihedbs dillsed a20 ey atid cal signal
activated carbon 92, thereby suppressing the pressure

ichamgeed nd heei nbefnal 93paze afoddiel cgbiamtudd.iHgeaerated.
that the pressure change in the internal space of the

D ki dneth 190 dcousippt essedumans drhwmtsule icakiment@dnal space
operates as if the cabinet 90 had a | arge volune. As

ofrehiki oaetdnabo® chbheeact | xatierh taphens Q2 exhbbhijbsvibrates the
vol ume

diaphragm 94. And the vibration of the diaphragm 94 changes a
pressure in a space where the activated carbon 92 is disposed.
The activated carbon 92 is supported by the supporting member 93
and the cabinet 90 in a block-like manner. The supporting member
104 has the fine pores formed on the entire surface thereof as
mentioned above. Therefore, gas, along with the pressure change.
caused by the vibration of the diaphragm 94, is physically absorbed
by the activatedcarbon 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

expansion effect that a physical absorption effect which the
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25 expansion effect that a physical absorption effect
which the 3 activated carbon392 has expands the

vol une inside of the cabinet 90 in an equival ent

manner. As a result, in the conventional | 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 enabled. [Patent

a&ocEHEN cHrplapanegsss Nath onal {Phase 1BeE ikaidePENhe cabinet
Publ i cati on No. 60-500645 DI SCLOSURE OF THE | NVENTI ON

901 PROBLENG: JO1 B SELYED BY AR, | MENI%U\'J@Q%] ddekentional

a structure of the activated carbon 92 Wi

&g&fpéjaeié?{js E'%gma}cébgﬁkﬁdchcé kgl %hﬁ small-sized, bass
nentlghe conventlona | ou spea g ten1has
tructur r i Ilke nan Loy i.n which
regpro uct onw l\(/:glte C%IE reabll%ehd al%paver 5g8 nlgr%l“elrr]‘é‘mounted
he

di a er of O l1to re |ncluded Each of t
iny i R FRasC Rt ﬁ%rbﬁl%ngnkggpores formed therein. A
specific surface area per unit_weight of the nu
act i vat ed! %ﬂFHHh|q9C%ﬁEW%xﬁﬂatgF9a%9§6 n%§510%%%
fine pores are, as shown in FIG 19, classified
LajkdRsn i ilel hert bpor¥e- 100-PBPRAE in the vicinity 20

of a surface of the granular activated carbon and

m cropores 101 formed inside of the granul ar

activated carbon. FIG 19 is a schematic di agram
DIICL{&IURE i Pl BHISt FNCENF EOBf the fine pores formed in

the granul ar activated carbon. Here, it has been
PROIBIEMEBIEQ BE ha0LVAe Beastn WNYENHEOHcti vat ed carbon

92 exhibits the 25 above-nentioned vol unme expansi on
[EfdECct | Hdhat Pastdhisctphysicldhe activated carbon 92 will be

eP se PCT

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
average grain diameter of 0.1 to 0.3 mm, are included. Each of
the grains has innumerable fine pores formed therein. A specific
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
of a surface of the granular activated carbon and micropores 101
formed inside of the granular activated carbon. FIG. 19 1is a
schematicdiagramillustratinga structureof the fine pores formed
in the granular activated carbon. Here, it has been considered
that the reason why the activated carbon 92 exhibits the

above-mentioned volume expansion effect is that gas is physicaliy
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4 absorbed by the m cropores 101. On the other hand,
the macropores 100 function as passageways through
whi ch the gas reaches the mcropores 101. [0006]

Here, in the granular activated carbon with an average
5 grain diameter of greater than or equal to 0.1 nm a
ratio of a volune which the macropores 100 occupy is
| arger than that of a volune which the m cropores 101

atEEMYA b}h@fq@fn%ecopto&%spbw caln 8BS aBnef, faed m@%rropores
volune of the granular activated carbon is i mted

16 LA N6 | 28 8L L0, 9% st PR-¥OLHMELOEN! RR.MBELORRLESes th
10 100 Accord?ﬁ % b&w %?derrtobobta?n a g?ge vol Snees ©
1§P T fect |t |s required that a Iarge anount

e gran ar activated carbon is collected and a

ne of . the actjyated ca bon nlLa
[ H%{.d &HH#P ZEd tou §%éaf§¥xgﬁg

voJ |nS|de t he cablnet 90 is a.vol unme of

9t YE £F Ao o5 N oh sgﬁagalcﬂo%n%erafnf & fatio of a
I nlted Accordlngly in the snmall-sized | oudspeaker
%weeem e %6 fRETIOPRILESD 108 BREVBY %F\ela%\%?Fv%*f%la that of a
carbon 92 which can be dlsposed i nsi de_of the cabi net

valgime o BRerit preReEed ldseFprPyn efreEeteafindthpenysical
obtai ned, thereby resulting in difficulties of

ab&‘%@i{iﬁh@}@f@ of fgewdi ped Yoo thguenepubandactovdyedi|gprbon is
addi tion, the macropores 100 functioning as the

lip@sts%(geﬂmstmfthdwelagw s axf ameagodsiniec ofegihst gacgopores
whi ch suppresses a flow of the gas which reaches the

101 cr éporcesiit@ly, Accondienglty, obitatime aglamgleavolume expansion
activated carbon with the average 25 grain dianeter of

effeat et ttikane @i i egdahattoa Qarermmowitno e theegrathbar activated

l’D%n wllth an average

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
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
frequency band.

[0007] In addition, the macropores 100 functioning 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

grain diameter of greater than or equal to 0.1 mm, since the ratio
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5 of the volune of the macropores 100 is large, a

| oss of acoustic energy, whigh is caused by the
above-nmenti oned acoustic resistance, is also |arge,

| eading to a problemthat an acoustic pressure |evel
of a low frequency band is significantly reduced. 5

[ 0008] Moreover, when a frequency band of an acoustic
pressure is high, the macropores 100 functioning as

oft l&%epé‘é[%aﬁi@"\@fstr&)é & o @A S qu\OeléslgrB Eha alsd idet @koustic

cks a transm ssion of sound space

ens Wﬁhf‘@g %?&%é&%ﬂk‘?}(tng%b%%s %Vfﬁyo% a%ﬁgstlcresistance,

ores othisin uence O
i %gggg%r%;eu; 0ugt 0 I A 1 BALEIEY ARG OF OrRLSEe e
o1 1 e o ande A R el B
iy oBEaEE T THERG GFESURREY BRBIY) Bhe Skt gressure

effect is tried to be obtained, 15 by using, as the
isaefphat € SRBEPTES £RE 6%%%?%%%@@dpﬁé?%ﬁways of the
with the average grain diameter of greater than or
gasearve@0a blq%ncquqéﬁétaécwe@l B1pEHsl 2 freRghiggion of sound
application thereof is limted to a |oudspeaker
wigyssearahicdhnies dedileacdd s of hasspasssgeday gt thy macropores
equal to 100 Hz. 20 [0009] Hence, an object of the
10dr.esénte imvenhioningltienpeovifdehea naudypesker 18yst ém a high
whi ch i s conpact and capabl e of reproducing enriched

fhasssnexpandi of grkawefr enaency dard], ter é¥entobngo@ Hz, a flow
reduction in an acoustic pressure |level, and

ofexitddighisn@na@ovehamngicespanssonoef f ecsugyesssada Mgk result,
frequency band of 100 to 200 Hz 25 or nore.

in the high frequency band of greater than or equal to 100 to 200
Hz, the physical absorption effect can be hardly obtained.
Therefore, when the volume expansioneffect is tried to be obtained
by using, as the activated carbon 92, the granular activated carbon
with the average grain diameter of greater than or equal to 0.1
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.

[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

Oor more.



10

15

20

25

6 SCLUTION TO THE PROBLEMS [0010] A first aspect of
the present invention is diregted to a |oudspeaker
system conprising: a cabinet; a cabinet; a speaker 5
unit nounted in the cabinet; and a powdery gas
absorption material which is disposed in an interna
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

SQﬂpff5Nf®%SfHﬁsﬁﬁ§éLEﬁ ianmeters of all particles of

sorption material are less than 0. 1 mm-

H%ﬂﬂﬂz] IQ& 1&glrgsﬁgggqng:segr%g %he Rb%ﬁ&agﬁpf%pdlrected to

e gas sorpt on materia ti'va car
iS 5001 I n o urth anect based n the fir K
SPECP LA Tré aé{é “Bbsorpt %h“?rataercaa“ﬁ ‘of %%?H}%‘feoa speater
carbon which is produced from planpt etrol eumresin,
urgrt eaapteﬁmareu%%l@??tﬁ%ﬁ@@% ieblss fh%rﬁm%re material
aspect, the |oudspeaker system further conprises
WHiGis S BliSRASRG HeAPern §9FN2 bEPBEEAd h@eﬁ@l%ﬁda@%@hYSlcally
gas absorption material is disposed in an interna
abgjrades gfag Her¢$9Rt bh oeke ngnhekbel. SPeOes] WhRTE18i Rihaverage
aspect based on the fifth aspect, the first bl ocking
panﬂﬁﬁﬁeii;am@d@robfaﬂuhQﬁSf@bﬁ@rPDQQapname@@@bdehﬂhSS than 0.1
aspect based on the fifth aspect, a space 25 is
mrf.or med i nside of the first blocking nmenber and above
the gas a 7
[0011] 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 on the first aspect, the gas
absorption material is of activated carbon.

[0013] In a fourth aspect based on the first aspect, the gas
absorption material is of activated carbon which is produced from
plant, petroleum resin, or coal.

[0014] In a fifth aspect based on the first aspect, the
loudspeaker system further comprises a first blocking member for
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 fifth aspect, a space

is formed inside of the first blocking member and above the gas
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absorption material. [0017] In an eighth aspect based
on the fifth aspect, the |ougdspeaker system conprises
a plurality of the first blocking nenbers, the gas
absorption material is segnmented and each segnent 5 is
di sposed in an internal space of each of the first
bl ocki ng nenbers, and each of the first bl ocking
menbers is disposed in an internal space of the

%ggg orm a space between each other

@ OOfQ?&Fﬁqggﬁ?%?%iéspect based on the ei ghth aspect,
10 lQudspe y urthery coprlises;
“%?ﬁ?%lityﬂgfgﬁogggﬁég,g%ﬁgkgtkf%%?% a pa#% g%ﬁgﬁigﬁpgﬁt' the
opening is forned, a vol une of ch ..of t oysi_ngs :
l?“g%%erag}éerrt%snt%m VO B thé i ragtltﬁf oC ?Er% #;Lr%’gr blocking
and the first bl ocking nenber s disposed jn. an

g Tra N S0 0P BAATGT L Bbis: TETe1CF GBfetaFh seament

. a tenth aspect based on the fifth aspect,_ the _. _

1 SHARRAAG S At i (It sSBEE RiurkdGh P fof thd fStsPlocking
bl ocki ng nenbers, the gas absorption material is . _

mefiRfet eNAREE@acH ddfEnitr st L 1AGpde AP St drhglisposed in
space of the first blocking nenber, the first

arp| igetkd g regmge tefsthe HelsinRt, 9t et Hed$irmy SpsPRcsr between
which 20 an opening is forned; and a film a periphery

egfh whiledr i s attached on the opening, and the
segnent ed gas absorption material is each disposed in

(GENL8 nternal spadetdf adpediousasgd p0020ie |aighieheaepeht, the
aspect based on the first aspect, the |oudspeaker

1 Sysdea et thert o fpriches aopasssee & adivatedri twho€hhadssings, in
25 mounted in the cabinet and driven by vibration of

atl heSpeakeartniolf. wBich an opening is formed, a volume of each

of thehousings is larger thanavolume of the first blockingmember,
and the first blocking member is disposed in an internal space
of each of the housings.

[0019] In a tenth aspect based on the fifth aspect, the
loudspeaker system comprises a plurality of the first blocking
members, the gas absorptionmaterial is segmented and each segment
is disposed an internal space of the first blocking member, the
first blocking member has: a housing, in at least a part of which
an opening is formed; and 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.

(0020] In a eleventh aspect based on the first aspect, the
loudspeaker system further comprises a passive radiator which is

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



LGS

[0021] In a twelfth aspect based on the el eventh
aspect, the | oudspeaker systgm further conprises a
pl ate menber which is disposed between the passive
radi ator and the gas absorption nmaterial so as to
forma space between the plate nenber and the 5
passive radiator. [0022] In a thirteenth aspect based
on the twelfth aspect, in the plate nmenber, an

[OPED] NG i §, TorNRd fich %s%'e'%:%%b@@df59”&1%@%1@@&%Neaspect the
radiator toward the gas absorption material. [0023]

18,4000 L eent by 28RaCk DRSS e ddd S B5REC! mohBE: WBicn ie

Is a closed-type c 0024
%ﬁ%ﬁgwt e@%gggttggsﬁ %qJé“%gdfggoﬁsgggtthgh%as aﬁgorptlon

spea er systen1f er conmprisées an acousti
n the cabi neg and cous i ca

m%g%}aejs Hh a\sn r%&lmsSaEBacﬁn*ae FHe8Rt PRy %%% er and the
the cabinet. 15 [0025] A sixteenth aspect of the

5 p?ﬁ%%%%tr?ﬁ%%ﬁ?Fon is directed to a nobile ternlna
uni t conpr|3|n% a | oudspeaker system accordlng
(G982 bf cldr mst 1F69f5‘tha‘?1%ipﬁc*éa@%s%%ﬁﬁ’oﬁlien@w?iﬁ th aspect, in
| oudspeaker system [0026] In a seventeenth aspect
EhragelP toh P ST xtaeMBrRspects fR0ethel s peakierediniqn from the
has; a voice coil; and a diaphragm on one face of
pas tte t hedvatee tovhrdsthexgds ahdorhé iopeakéerigilt- is
nounted such that another face of the diaphragmfaces
(A3 ht er nal aspace teghttthe spalbitnbesef0027fhé nfianst aspect, the
ei ght eenth aspect based on the sixteenth aspect, 25
10 cdlhenemobi$ eaterosadltupet cihiihber conprises a second
bl ocki ng nenber 9
[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 themobile terminal unit further comprises a secondblockingmember
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for blocking the gas absorption material, and the

second bl ocking nenber is disposed in the interna

space of the cabinet so as to 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 system

according to any of clains 1 to 15; and a car body,
£d ph de 9k oWy thgn LoUds peakel o SYST eMniaSt Kb SRR8SH blocking

[0029] A twentieth aspect of the present invention is
mﬁq%eg&‘i%dgitsgoée}ﬁ' gﬁotﬁs?&g{taéfﬁa]g rdes'o'?g%;hé cabimit so as to

speaker system according 1 o any of clalns to
15:. .and housi n insj de of i ch e k :
R o e e T T T e
ceor di to . the above-nentjiqned first aspect,.since ..
e s PePECh Shatt PEPSERE HRCoAber pig Birected
material is less than 0.1 mm a ratio of a vol ume of
£Q e ViAo P MR CH N Iihys HORCSP SR BY STRE' GESOTSing to any
| arge as conpared with that of the conventiona

ofaBd8iPei bri haPeérdnd wRBsPaer ddeigtaarn Wi arktere Tpudspeaker

greater than or equal to 0. 1 nm Therefore, a volune

s ¥ssdhsi DriEPes i o of the gas absorption materi al
whose average particle dianeter is less than 0.1 mm

(AG&29]ar ge Paswenhpatbd spadt oatheforaseatcbnventienals directed
one. The volune expansion ratio markedly increases in

tcaar angeoi apphighus heomyer ageg par tlicidsph et ey sitem according
less than 0. 1 mm Thus, by using the gas absorption

toedrey i @f wheses2h avernage fpattd deudiamet ensidel e§swhich the
than 0. 1 mm a sufficiently great 10 volune

1 QxR g ef fecdm CB9 Bespbtadned as conpared with a

case

EFFECT OF THE INVENTION

(C030] According to the above-mentioned first aspect, since
the average particle diameter of the gas absorption material is
less than 0.1 mm, a ratio of a volume of the micropore which
physically absorbs the gas is large as compared with that of the
conventional gas absorptionmaterial whose average grain diameter
is greater than or equal to 0.1 mm. Therefore, a volume expansion
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

average particle diameter is less than 0.1 mm, a sufficiently great
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where the conventional gas absorption material whose
average grain dianmeter is gneater than or equal to
0.1 mMmis used. As a result, 1in a case where a vol une
of the gas absorption material is the 5 sanme as that
of the conventional one, a |ow frequency band can be
further expanded as conpared with that of the
conventional one. |In a case where the sane w dth of
vdNind Q¥ RAURNGY fRand a$ bhabht Qi nkhes sonvgM EONalith a case
one Is éxpanded, a volune of the gas absorption
Sl . ] . , .
I R AT oas U RE ZF EEIPRLE oSt dBkage grain
1 ouds ker cC e [ z€ C red wit
dﬁﬁggﬁﬁﬁgén?F§%§%ggﬁggpP%‘% g??ﬁ%%?'qa§§6¥§?%%dfo %%ébresult'
. first aspect of th res§pt i nventi_gn, _si.nce a ratiq .
iy £37%8 GRS & KOS Slords Formsg P yagtertat 1s the
absor ption terial is small as conpared w th that of
S3He HBriVEH i dP D REN BR T RE 8 6 [inctitoRTg Yagand can
a high-cut filter, which is caused by the nacropores,
b%éHr%EGFme%Sac?%%F?? weighthatgnphee conventional one.
| oudspeaker system which is used for, for exanple, a
It @pesdecvhene e Sarequctidy Hahdcol ovobreauenoy Harg as that
nore, can exhibit the volunme expansion effect,
ofathewiany aHel drowl PrequeaEyabaed td Vivd u@pahdée. J@p absorption
Further, according to the first aspect of the present
md treseire I oht sesfncent e ragdeced the cpopamedofwittie that of the
macropores fornmed in the gas absorption material is
caneditiasnabnpee ed Ad td tdatlof the loodsprtkemakystiem can be
a value of an acoustic resistance, which is caused
dovred 88 assespd hsdught i e aposresionssmald . Thusddition,
a reduction 25 in an acoustic pressure level, which is
acadsethPpyt d hecacausti aspdctr esi shansessean hevention, since a
suppr essed.

ratio of a volume of the macropores formed in the gas absorption
material is small as compared with that of the conventional one,
the effect of functioning as a high-cut filter, which is caused
by the macropores, can be reduced. As a result, even a compact
loudspeaker system, which is used for, for example, a reproduction
of a frequency band of 100 to 200 Hz or more, can exhibit the volume
expansion effect, allowing the low frequency band to be expanded.
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
conventional one, avalueof anacousticresistance, whichis caused
when gas passes throughthemacropores, issmall. Thus, areduction

in an acoustic pressure level, which is caused by the acoustic
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[0031] According to the above-nenti oned second aspect,
the low frequency band can hg further expanded.

[ 0032] According to the above-nentioned third aspect,
the gas 5 absorption material can be of activated
carbon. [0033] According to the above-nentioned fourth
aspect, the gas absorption nmaterial can be of
activated carbon which is produced from plant,

tééﬂﬁ%@“ré@ﬁgb%oéuﬁgﬁéss£9034] According to the

ove- nenti one aspects, a 10 reduction in an

gle]Ct OfAcpJ]élrsd ltg Lqpésg glvgg %%%uo\{‘@ Qeéén&%lé%%%t the low
i RO R The Tashesh

the ‘mcrop s forne sorption
mat eri al tOXI gas C|garette

f%ﬁﬁﬂﬁpc¥xﬁﬁngaﬁﬁn?%%nf?ﬁé eﬁ exPernalr - air, can be
ted As It | f
b | < A SR GEGut My R G SR Dt e BRELy  the gas

can be 15 exhibited for a long term Scatt ri ng of t he
aRRRT RSO i3 bR 1 Fht €RTaPei At ﬁCFhYéFﬁglcéﬁgeé -of the

cabi net can be prevented. [0035] According to the
[ Hbbie- et et re ferfte abpaer erid orgcolietren ﬁ’rsé’s%ctfr'ethe gas

generated fromthe speaker unit is easil transmtted
ah o tiel qamadissorat icon hatel ifalt 1 vatad b ranowh aght ke produced
20 I ow frequency band to be further expanded. [0036]
frAocqrbimy, teethelaboveestnt i onedoeilghth to tenth
aspects, the gas absorption nmaterial does not collect
(@M | emgtdoodiey passhgewdy viehimeugh o hb the gasspects, a
reaches an inside of the gas absorption material is
resdibst gov ialdyereducesdt aaysoapal echhwidtb in@Hasaserdiet 8 caused
the gas absorption material is disposed in an interna
whHen tsBage p®nes Foksbdblwekent srepberptlBnaddiddion, 12 absorb

an area in which

moisture, toxicgas, cigarette smoke, odor, andthelike inexternal
air, can be prevented. As a result, the volume expansion effect,
which is brought about by the gas absorption material, can be
exhibited for a long term. Scattering of the gas absorption
material in an internal space of the cabinet can be prevented.
[0035] 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
low frequency band to be further expanded.

[0036] According tothe above-mentionedeighth totenthaspects,
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

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

enl arged. Thus, the acousti ¢ aesistance which the gas
absorption material has can be reduced and the
acoustic pressure |evel of the |low frequency 5 band
can be further inproved. [0037] According to the
above-nenti oned el eventh aspect, the | oudspeaker
system of the present invention functions as a passive

sﬁi@és@%%né ﬂqﬁétngéBE@KSrme?ﬁ@érem %‘i QHdi%l He 59'( atrl(%% in which

e inversion type systens, ing a

tk}% %nggnEEItQB hrgaeggygilgoné@ @E?escﬂlérhgfalsej\!?l trﬂfafg@d Thus,

reqguen as comnpar

tj%ggxggkéﬁ??a %asFaLE%ﬂﬁLng%%gd gﬁégrqalonlnate{égl has can

we spect’, can € preven
bthat the paSSI e radla%or cont ac % g fﬁgﬁorp
et ﬁséfoﬂé ofFdPhg°t8 Fh ©hbove: neht i dte requency
thlrteenth aspect, the acqustic pressure |evel of the
bansy Gf%%q?ﬁen%‘%%%‘ﬁﬁ +BPFQVEAer i nproved. [0040]
According to the above-nentioned fourteenth aspect, it
[&&H be pr Fenq st thasabAYSrHenbioPRE ehBYRRED aspect, the
directly contacts 20 the gas absorption materia
1qwutrpiga lree sivditen @b thiser abosrt maveindriedm fUREEEARA as a passive
aspect, the | oudspeaker system of the prevent _
rddiasmne i brped wisgreat e msy at ehads chelfs exetofpehe phase inversion
| oudspeaker system which is one of the phase
typwes gsoams ypenspdtiens.a I ft0GA2] iecovehagt t ont hee acoustic
above-nenti oned seventeenth aspect, 13 owing to the
p itk ephradnwhl o ithelilsposacaeemsy tarhe sardvipched with that
of the conventional one.
[0038] According to the above-mentioned twelfth aspect, it can
be prevented that the passive radiator contacts the gas absorption
material.
[0039] According to the above-mentioned thirteenth aspect, the
acoustic pressure level of the low frequency band is further
improved.
(00407 According to the above-mentioned fourteenth aspect, it
can be prevented that gas outside of the cabinet directly contacts
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.

[0042] According to the above-mentioned seventeenth aspect,
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between the internal space and the voice coil, the
powdery gas absorption materizal does not contact the
voi ce coil, thereby preventing abnormal sound and a
failure due to an electrical short 5 circuit, which
are caused when the gas absorption material contacts
the voice coil. [0043] According to the

above-nmenti oned ei ghteenth aspect, ow ng to the

gege Lhe 19a3; 8BSQER! 58N MALEHAls andui ched
oGS0, gL el L 13, S Lo, T alans o

b, t’é}{]egtilq’g%]eof@ers&g é&% V!Héshvdhlgegﬁg%ﬁlq %Féqlptcﬁﬁiery gas

gas absorp material contacts t r‘agm or the

ak%_ﬁié(%tdBoRﬁEg%P%§%%thyogg %tf-ril_éf%n W!\ﬁe[ggi"éka%ﬁig thereby

ctonic pro € Show ng one ex

15 of the | oudspeaker system accordi to afirst, .
DGO HR AL RRG SO R 3 S U I AUPa SRoh gt rical short
acoustic_pressure fregu ncy charac&sristics and
ClTetti VAL CRfgsuanieecd eharact e PRS AR TR L35 BE By sentacts
system [FIG 3] FIG 3 is a diagramshow ng a
thelsriohstPpl- 20 bet ween an average particle di aneter
of a gas absorption material 12 and a vol une
[ @bahsi on%%@lrcgl.nq Fro thg ghaveampytaonget 6AE L EEHLY @spect,
illustrating one exanple of a | oudspeaker system
oot rtdi hbet 9e@ose ot e diemasr, thEl Gs5bFRt B caterial
a di agram show ng acoustic pressure 25 frequency
dodmnadct I oes iigs mhteedped ke calniitnpedanebyldrevent ing abnormal
characteristics in a passive radiator type system
sdtG.wH]cHliG cauisedawtdieagt am sde v lgp 2o tvi @wniat eshiach contacts

the diaphragm or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
[0044] [FIG.1l] FIG.lisatectonicprofileshowingoneexample
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
between an average particle diameter of a gas absorption material
12 and a volume expansion ratio.

[FIG. 4] FIG. 4 is a tectonic profile illustrating one
example of a loudspeaker system according to a second embodiment.

[FIG. 5] FIG. 5 1is a diagram showing acoustic pressure

frequency characteristics and electrical impedance
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openi ngs 22h are forned on a partition plate 22. [FIG
71 FIG 7 is a diagramillustyrgating a sectional 5
side view and a rear view, a part of which is a
sectional view, of one exanple of a | oudspeaker
system according to a third enbodinent. [FIG 8] FIG
8 is a diagram show ng an influence that a value of a
speci fic acoustic resistance Rs exerts on the acoustic

e DIESSILE fLe eé‘célaQQE{}@CEE&EéEBEFtyEE' GysPbnf1 G 9

I's a diagramillustrating a sectional “side view and a

rear vie FlaGﬁ%rVJ;” %‘fIGV\’h%CEsi% c?rle%gfﬁﬂlo%}géwyﬂc_?\é& viy &n which

one exanpl e 1 ch bl ocki n ers ar e’ di spose

i nsi de a cabinet 30. 15 [ Fl 1 F 10.is a
onfRiyie, £4h hfeot Pihedlonis, boECLsoh Bfreldals 2

t he bl ockjn gbe 3..[LFIG 11A%?Flgg 1%@ IS.a .
di agram (1105t Fac | haCa Trigne b7 @Y Hiobr T et ahghgectional
in which the | oudspeaker system of the present , ,
si9f ehtg Rk anB6Ared Y0 PAPEFCI19BVIRE: B sgctional view,
diagramillustrating a side view of the nobile phone ,
oShowh PHappde PrAa[Fralspeeker| eySIem aCepiflidyf app @ third
illustrating a rear view of the nobile phone shown in
er@inEt . [FIG 12] FIG 12 is a diagramillustrating
a sectional 25 view of the nobile phone along a line
A-B shown TG FBG H1A. 818s ¢ Rli@grs) sho@ing3ansingfluence that
di agram showi ng a result obtai ned when anplitude
a ghanacieristdcist 0f agodisaplragm S6anee Ksspeakes ountle acoustic
pressure frequency characteristics.

[FIG. 9] FIG. 9 is a diagram illustrating a sectiocnal
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.

[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
viewof amobile phone inwhich the loudspeaker systemof the present
invention is mounted.

[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. l12isadiagramillustratinga sectional

view of the mobile phone along a line A-B shown in FIG. 11A.
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50 are neasured on a | oudspeaker system 43 shown in
FIG 13, FIG. 11Ato 11C aw FIG 12. 5 [FIG 14]
FIG 14 is a diagramillustrating one exanple in

whi ch the | oudspeaker system of the present invention
is mounted in a door of a car. [FIG 15] FIG 15 is a
diagramillustrating one exanple of a |oudspeaker
system nounted inside of a car. 10 [FIG 16] FIG 16

is a diagremihbystEati g AN9Nelgr LXSHBL €ngfa Aesult obtained
| oudspeaker system rmounted inside of a car. [FIG 17]

w}@r@améhbcﬁd@& %‘ﬂé{;%&e’c‘? SJf A% &p rg%}{mg@rﬁm@p@iker unit

one e " peaker emils
t t 5 Fl
S%lﬂ‘n r‘f?ga ur %nc?nlcgp]?giclﬁ?ée%?égv%%tgé}n 6% HL(E\%I@'J.I?%&G E’} FIGs.

onve naI peaker system [FIG 19] FIG 19 is
1@%5%% 1c W? gﬂ% ??rustrating a structure of fine

R2cER o e e AR X T PR omp v

30, .65, 73_cabinet 11, 50, 62, 74 speaker unit 1

iny481gBddrpt POASRERERF &1V SR 83 %%@Wﬁ@nﬁémeep%%s mounted
passi ve radi ator 16 211, 56 di aphragm 212 suspension
irg® demereatd ofP Brrangenent mechani sm

[FIG. 15] FIG. 15isadiagramillustrating one example
of a loudspeaker system mounted inside of a car.
[FIG. 16] FIG. 16 is a diagram illustrating another

example of a loudspeaker system mounted inside of a car.

[FIG. 17] FIG. 17 1is a diagram illustrating a
configuration of one example in which the loudspeaker system is
mounted in a thin-shaped television.

[FIG. 18] FIG.18isatectonicprofileofamajorportion
of a conventional loudspeaker system.

[FIG. 191 FIG. 19 is a schematic diagram illustrating

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

DESCRIPTICN OF THE REFERENCE CHARACTERS

[0045] 10, 20, 30, 65, 73 cabinet
11, 50, 62, 74 speaker unit
12 gas absorption material
13 33 blocking member

21 passive radiator
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321 first structural plate 5 322 second structura
plate 323 coupling plate 334dwousing 332 film40
nobi | e phone 10 41 nmain body case 42 liquid crystal
di splay 44 antenna 45 hinge section 51 frame 15 52
yoke 53 magnet 54 plate 55 voice coil 57 gasket 20
58 shielding nesh 60 w ndow section 61 door nain
body 63 seat 66 plinth 25 67 punching net 17 70

thin-shaggpl;qy§vhydgﬁraékldisplay 100 macropores
212 suspension
32 segmentation arrangement mechanism
321 first structural plate
322 second structural plate
323 coupling plate
331 housing
332 film
40 mobile phone
41 main body case
42 liquid crystal display
44 antenna
45 hinge section
51 frame
52 vyoke
53 magnet
54 plate
55 voice coil
57 gasket
58 shielding mesh
60 window section
61l door main body
63 seat
66 plinth

67 punching net
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101 micropores 5 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [0046] (First Enbodi nent) Referring to FIG
1, a | oudspeaker system according to a first

enbodi ment of the present invention will be described.
10 FIG 1 is a tectonic profile show ng one exanpl e of
t he | oudspeaker system according to the first
enbodinment. In FIG 1, the |oudspeaker system

conpri ses; @ ¢aliNeh 1y & SRRAKEI NIt 11, a gas
absorption material 12, and a bl ocki ng nenber 13. The

| oudspeaker hown in FIG 1 is a closed-type
Ioudspeab@i %%§&§3§?enl [0047] The speaker unit 11 is,

for exawq! an el ectrodynam c-type speaker. The

Cropores .
speaker uni TS5 shrodited at  an openi ng forned on an

upper portion of a front face of the cabinet 10. The
gas absoﬁﬁhioﬁlﬁQRQQEﬁs 12 i s powdery activated carbon
20 wth an average particle dianmeter of 0.01 to 0.03
mm (hereinafter, referred to as powdery activated
carbon). The above-nenti oned owdery activated carbon

BT BRI B oA BR UG ngURCE Gl BHENATBON,  which s
made froma plant-derived material, for exanple,

[Qtohut skt EePe@dinenbe in a powdery state with an
average particle 25 dianeter of 0.01 to 0.03 mm The

bl ocki ng Resiaerin@ tios FaGrehber 108dsphaleghswhten ap@ording to

does not pass. The bl ocking nmenber 13 is fornmed, for
a exary embadiandrayg-di Kees lpegses erithe rbtegdkiiary wignibére t@scribed.

is made of, for exanple, a thin film A thickness of
Fideltid a fddtmns; profile 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
system.
[0047]} The speaker unit 11 is, for example, an
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
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 produced by 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

diameter of 0.01 to 0.03 mm. The blocking member 13 is a member
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for exanple, 0.05 mMm As a material of the thin film
for exanple, 5 polyvinyl chlarg de, polyvinylidene
chloride, or the like is used. The gas absorption
material 12 is seal ed and packaged, containing air,
by the bl ocking nenber 13, and di sposed inside of the
cabinet 10. As nentioned above, the gas absorption
material 12 is disposed inside of the cabinet 10 in a

£ Al h WHEER ddeqBkeciding,aenbernd 3110 ks ReRbér 13 is formed,

outside air.” A space of the cabinet 10, which is other

2 | pidd b L o ism
fc%ﬂ@&aﬁﬁ .‘i%acfnog b}a%lelﬁ%%,aggéag?k;%%glkﬁ Qﬁ%ﬁmeer 13 is made

sorption nater cki ng er 13,

ot 2 il AL 110 %St%ikof‘?'i“lﬁl- A[%Qlﬂcglln%\%é(:%f elelels aéﬂit%sfilm is,

f
e 1'oudspéaker system accor e presen
enbodi nt w be descri bed. . The a . i.t _15.11
L RN Bet oy MAim cit Yoo SEARGT" SOCWEH At L FOF example,
el ectrical _si al [ applied, driving power i ) .
PR R oo relkbrhy L Seed i AP B e Like is used.

vi brates a di aphragm of the speaker unit 11 and an .

Thix §8§t 32S PFREEYR AT yeher at b3 567 oAb Rrf k3 d f go8Lalning
of the diaphragm The acoustic pressure generated ,

aifioRyt Hee PeRCKiAceneDPeE I he 2dicaphPRgATEHAIRjeke 9f the cabinet
pressure in the roomRl forned inside of the cabinet

1010. ABhien prenedpborkanyes cagsess st torviprarioh 1ofsgisposed
surface of the bl ocking nmenber 13 which seals the gas

irabisbtr ptfi ohe gabéneal 142in Ehetetgonheaept ke suk@ckig deember 13
of the blocking nenber 13 changes. Inside of the

sthltockififgonentide 48r. t e spaseab$oript iaap 2t thmilervlicli2is other
i s disposed. Accordingly, due to an effect that the 19

tIgas aabpacpt bon matsydate A 2nghysiicathy absatrsogasioramaterial
change in a pressure inside of the bl ocking nenber 13

14,5 Suppriessetocdsng amé@selkt 131 hespressutredchange ianroom R1.

the room Rl is suppressed and
[0048] Next, operations of the loudspeaker system according
to the present embodiment will be described. The speaker unit
11 is an electrodynamic-type speaker and when an electrical signal
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 1is 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 R1 formed inside
of the cabinet 10. This pressure change causes split vibration
of asurfaceof theblockingmember 13which seals the gas absorption
material 12. Thereupon, a pressure inside of the blocking member

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

material 12 is disposed. Accordingly, due to an effect that the
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a volunme of the cabinet 10 is expanded in an
equi valent manner. 5 As a resut, in the |ouds

peaker

system according to the present enbodinent, even with

a cabi net being small-sized, bass reproductio
could be realized if the speaker unit 11 were
in a large cabinet is enabled. [0049] Here, an
obt ai ned when the powdery activated 10 carbon

n which
nmount ed
ef f ect
W th

géQeak?s\’@Lr&QforP%atﬂé:ﬂ'Paﬁi1a21"?rgsfgalol§p]a3§n%@3ga{'§n ES change in

used i s 'shown in FIG

LG SSEUrESr THRAUENGY,

is a diagram's

AGhSL L ST

homnng

fﬁ? Jmessed. As
ectrical 1 npedance character stlcs in a closed-type

a égu n §$$C|f£ééldy |n FIG. %f%ﬁ?ts

pressure requency c aracr}%rl S ICS an he e e

gﬁ ﬁssed and

i TEEE Wher oPh Eedlet S R ES AU ny! aarrgirqﬁl‘;fv'ave'%%mamer

is nmounted in havi n an intern

a _cabi net, vol u
A5 TRROE Y 1A GRECROTOTHPRBEF S €oRPAI ASe s dast Lhe present
where a conventional granular activated carbon with an

eRRRA YN gr ai W R artbtldt & CAPINED0. PGHAT s Wentlaisigpd,  bass

and a case 20 where the above-nenti oned powdery

reEediyt ebee atbioH icoudehPbai h%@llégdtlrfe t@&ssaﬁéésﬁﬁt%ht 11 were
material 12. [0050] In FIG 2, graph Al shows the

maATULed | tn pr eb3Lge Chbegaenty enabaeteri sti cs

n the

case where nothing is contained in the cabinet. A
[Qr4Ph A2 tshwaws dhecBfectrobbhinagedhnoetd® powdery activated
characteristics under conditions in the graph Al. A

caraph Blghowse 20eraoe peatsidle prhesstiee bifeque
characteristics in the case where 40 g of the

hcyo 0.03 mm is

usonvientdronal gt amud ar2 actrinat ed igarber aaver ag@wdinj mcoustic

dianmeter: 0.1 to 0.3 mm specific surface area:

1000

pi®4f)ré S frequency characteristics and electrical impedance

characteristics inaclosed-type system. Specifically, inFIG. 2,

theacousticpressure frequencycharacteristicsandtheelectrical

impedance characteristics are shown, respectively, ina case where

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;

a case where a conventional granular activated

carbon with an

average grain diameter of 0.1 to 0.3 mm is contained; and a case

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 nothi

ng is contained

in the cabinet. A graph A2 shows the electrical impedance

characteristics under conditions in the graphAal.

A graph Bl shows
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contai ned. A graph B2 shows the electrical inpedance 5
characteristics under conditigns in the graph Bl1. A
graph ClL 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 mm specific surface area 1700 nR/g) is

contai ned. A graph C2 shows the electrical inpedance

tIﬁ!"QE@ﬁts% 'csggf&§s19£3g%rreqlﬂ%nwgh5kQE%e!r@ sEE@sgfﬁEHe@ase where
[ 0051] the graph A2,” a resonance frequency in the

g@f vleg%f o ogh &ﬁeg gsgrcgrn;]ﬁéﬁ%%eﬁatt%% £abbpgt (dvefage grain

resonance frequency

dﬂghtggkcaéelﬁﬁgrs ghﬁmcogégg&gggagﬁ§%5%%ukh aacﬁkﬁﬁi%ﬁ/g is

carbon is contained 1s’f
a resonance fre nthe c
C%%HEFV§ act | aﬁ@ﬁiqh W%% ﬁh?%% p g%enFESﬁ% afﬁ%ntlﬁgedance
contained is foc = a _resonance
&Rty F 1t H@degsceowsﬁlefﬂeoq%én W5t - oP e spédiag C1 shows
unit, as nentioned above, is 8 cmis supposed to be f
t%agovsélﬂzpr%%%%ﬁc?ﬁq%w GhHRrBXpSREPoACPaT Shgrcase where
t he cabinet 20 in the case where the conventional ,
4Qanil Hre aidrateactarBsed sarBeRt &7 TRERPS RafEicle diameter:
fO||OMAng value. { (foA/fos)2 - 1}/{ (foB/fgs)Z - 1} =
0.104Ug R e Mot hepehandC auvépgreasgpandP BnmT/a); g spfontained.
the cabinet in the case where the powldery activated
A garelpdn Cssbontat nede iect hieca REirfastdaovinghealage st fcs under
(foA/fos)2 - 1}/{ (foc/fos)2 - 1} = 2.43 As shown
cabhbvel oidei wot hwregexplansion ratio in the case where
the powdery activated carbon is contained is |arger
[@d®m] t hatIrd Ahthgraph A2, a resonance frequency in the case where
nothing is contained in the cabinet is f,,=121.3 Hz. In the graph

B2, a resonance frequency in the case where the conventional
granular activated carbon is contained is f,53= 107.1 Hz. 1In the
graph C2, a resonance frequency in the case where the powdery
activated carbon in the present embodiment is contained 1is
foc = 94.5 Hz. Here, a resonance frequency in the case where the
bore of the speaker unit, as mentioned above, is 8 cm is supposed
tobe fgc=70Hz. Thereupon, avolume expansionratioof the cabinet
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

following value.
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case where the conventional granul ar activated carbon
is contained. 5 Thus, as shown in FIG 2, in a |low
frequency band of less than or equal to 80 Hz, an
acoustic pressure level in the graph Cl1 is higher
than that in the graph Bl1. Also it is understood that
the acoustic pressure level in the graph O is

i nproved by approximately 2.5 dB with respect to the

(?&95"% he pressyre i e the graph A . 4Fhe 10 reason why
he vol une expansion ratio in the case where the

APUIREY apBGL! Vahe &ﬁ&&@%ﬁaﬁm@i&%d Sol ah8etatdahere the

that in the Case ere onventional granul ar
activated .carbon is ntai ned is t_ qi.n _the :
paH R Saroh o 8 Bre Sutde dpts FOZAUEAY in che
nm cr opor 101 shown in FIG 18 occupy.is, |arge..The .
CIRRHPS® T4 TPt BERH 5 P RGOS Ed THI DG -0 Contained.
crushing into further finer articles than the grains
THS 1 (S GO EITDRAC grlandimd 40K VEEGHeTsa BGRd B 1ess than
ot her words, crushing in a fine manner breaks the _
OG0t s 8 1007/ RIS CIUF e PFERIRIGE dCViSdatBdtRarpph Cl is
a ratio of a volume of the macropores 100 is
higgrereaded thRér Bbytichereahi B120 Fse HE 6l wndebrteopd that the
m cropores 101 is large as conpared with that of the
aqomternt Ponabugeadmiiedr Lathpvaeat €hibdmp{OUBPpy Approximately
descri bed above, by using the powdery activated carbon
2 ds dBhel gas sasorpticonhemtaenisdliclresheref fedtheofraph Al.  The
physically absorbing gas is inproved as conpared with
rddwdn ehtyaine dobymkehex 24n conwv eattiionah t@rearatawhere the powdery
activated carbon, expanding a virtually 22 functiona

avol v Ot atrbe ncadicoet abyed. 43 1hiries, t hae réaseth thentase where
1. 49 times which is obtained by the conventiona

£ 1 @Hvan e aaigednuganbest iAstad eadbbn Woetbt ¥DhedEis that
of the gas absorption nmateri al

in the powdery activated carbon, a ratio of a volume which the
micropores 101 shown in FIG. 18 occupy is large. The powdery
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
of the volume of the micropores 101 is large as compared with that
of the conventional granular activated carbon.

[0052] Asdescribedabove, byusing the powderyactivatedcarbon
as the gas absorption material 12, the effect of physically

absorbing gas is improved as compared with that obtained by the

conventional granular activated carbon, expanding a virtually
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12 is the sanme as that of the conventional one, the

| ow frequency 5 band can be famther expanded as
conpared with the conventional one. And when an
expanded width of the | ow frequency band is the sane
as that of the conventional one, a volune of the gas
absorption material 12 itself can be reduced as
conpared with the conventional one. As a result, the

sl udsheskero sysd e Galt Reusimrld ey tham ttheeslOincreased from

conventional one. [0053] The above-nenti oned powdery

1 .m'tmé@%%fhb% oR2s i AedWREHEI IR i¥n A gféHﬁ@a Plactivated

macropores 100 than that of the conventi onal

C k%w.l a%sagtfe\ésg}lgcg,mgﬁgplog voﬁ%ﬁl%r g%%%gagyaﬁlsc‘%%g%jé%#%aterial

above- ment 1 on ery activated carbon as t
bsorption 15 eria 2, a reduction in_an ust i
1%#55%%?&?%%@5?%&&% it;hé calsed lyorialrwleorp%gér%}g%?le%s fcf:equency
100, can be s ressed as conpared wt t he .
ORI 1o O R T Ae A BRANSY {60541 fopent ional
above description, the gas absorption material 12 is .
Olithe BOMIERGRARR S/ w&@ﬁ%ﬁhﬂe%g%ér&@@eﬁl&mPev% is the
20 dianeter of 0.01 to 0.03.mMm Here, a material of _
sapfpagdd abebrigtd eANHERELPAR L NG s Y U f ddr e 92 ¢ R sorption
activated carbon and other porous material having the
magtRsh aal 2dsirpt Fon ke Feducad @ heongaded vBtdnphesogrentional
the other porous nmaterial are zeolite, silica (SiQ2) ,
orgd uniAvaa (AA20BY . the LovdisacpRe@3yystangrrsivg $wgOl¢r than the
ferrosoferric 25 oxide (Fe3®™), nol ecul ar sieve, etc.
c@aBrerftdl®H] 1 Tdwee aver age particle dianeter of the gas
absorption material 12 is not limted to 0.01 to 0.03
[00B3]t | STronl yboegunendiohbdt polvelcaweragel yardéd cterbon has a
di aneter of the gas absorption nateri al
smaller ratio of a volume of the macropores 100 than that of the

conventional granular activated carbon. Accordingly, by using
the above-mentioned powdery activated carbon as the gas absorption
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
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 (S1i03),
alumina (Al,;03), zirconia (Zr0O3), magnesia (MgQ), ferrosoferric

oxide (Fe304), molecular sieve, etc.
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12 is less than 0.1 nm Here, referring to FIG 3, the
reason 5 why the average partixle dianeter of the gas
absorption material 12 in the present invention is
less than 0. 1 mmw |l be explained. FIG 3 is a

di agram showi ng a rel ati onship between the average
particle dianeter of the gas absorption material 12
and the volune expansion ratio. In FIG 3, a case

[T actinat ek Cafdopa i Si dedi1nasea BRI ehka a@f aﬁo@%rptlon
gas absorption material 12 is showmn. Also in FIG 3,

ma‘é At '1‘éa£§qlo‘%a[m§_‘téé @ BRBged,; NDxdenof & is only required

osed-type cabinet having an internal vol une of

t}Jrat %ﬂg g@e@%ﬁé’% 'rct 'dﬁpee ?gﬁ%telrnéf $ 0 é haga @Lgﬂtpf(gn material

taln e activated carbon wt era

?aﬁgl dsqggneQF |s n%asured d bas C}h% the reason

& e errl
neasure acoust i€ i npedarice,” a cha ﬁb
Vir uallggfunctlonal vol une |nS| e. of the cablnet i'S

"Ioht-&enddc4895 Rt uhe! e ST Pdt FBSWPTH et erfe material

to a virtually functignal  vaolune obtajned in a_case

1aarehe e Seatl vRVERTLRPhLR 1SS hoRaBoht A L ARG sxplained.
FIG 2, the volunme expansion ratio is obtained

F}Cesp%clﬁ Vel 3o 3t S48 Lk Pe TeHe tavaSAg® B tyaan dhe average
di ameter of the activated carbon is 0.005 mm_ where

Patfel ckyy i agetparet dhe dp amdrsardfiarhmaserigat bd apdr bom volume
is 0.016 nm where the average particle dianeter of

exprEn Sictn vatés -cafhort G s 3,02 @56 env e nhara Tt exh spapen 1s used
particle dianeter of the activated carbon is 0.136

agmg mattenre atlhefaveeagespabsocpeidnameterial thei25hown. Also
activated carbon is 0.280 mm where the average

irparGi. d etHeamiera t24d cafrbbhel actiispaised Tas bdd ofsa @19E@d-type
mm where the average particle dianmeter of the

casinatahedingrbomtsrith 7801 e o 0 Whel anidwn avenagec impedance
particle dianmeter of the activated carbon is 1.0 nm A

iﬁ%ﬂ@@bfthec&binetcontainingtheactivatedcarbonwithvaried
average particle diameters is measured. Andbasedon the measured
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. Also in FIG. 2, the volume
expansionratioisobtainedrespectivelyinacasewheretheaverage
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
0.056 mm; where the average particle diameter of the activated
carbon is 0.136 mm; where the average particle diameter of the

activated carbon is 0.280 mm; where the average particle diameter
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of the activated carbon with each of the average
particle dianeters 5 is all 240g. [0056] As shown in
FIG 3, in arange in which the average particle

di aneter is greater than or equal to 0.3 mm the

vol ume expansion ratio increases in accordance with a
decrease in the average particle dianeter. In a range
in which the average particle 10 dianeter is

o PRIHOE BRI Dcallo? s 8.8T0 hlie Viok HOB 1IRXRANSI QL particle
ratto 1is substantially constant, which is

df&ﬁ'%@é(f %%t €h¥ a]ctAi'Japée%l carPWAVEL .0 1B A dNYE w'h%r\@htﬁg average
the average particle dianeter 1s l'ess than
ng {gféqgtglgtg'l Pn%hgm%{kf&éﬁégsggégogeiggl.0 mm. A weight
appr oxi na épy 0.9 'S € vol une expansion ratl o
L ncreases ain_in accordanc W th a decrease in ..
o RE R i ShrPFEPE i AhePer O ARG e S L5 ghgk ameters
.nothjng in a range in which the average particle
l%i%h%t%Qg'is | ess than or equal to 0.005 nm as
i ndi cated by a curve shown in a range in which the _
[QR%f hge #ﬁ??b@W@lﬁﬁ%H%t%rJJE?€ﬁﬂg?6“0390%1t%%?VFFaE§parthle
expected that the volune expansion ratio would further '
d DO FRY defs 6 CAS ciehit #Bried eabgvet 0i G - 3 SMunBRE St RaPansion
the volune expansion ratio markedly increases in the
ryahgeinprohbeh the aarersgacoaritifcle deanesse iy [tdgs average
than 0.1 mm Therefore, the present invention focuses
pattiente odianethe.resul &s ranate tire winl cimethat byerefyet lparticle
m cropores 101 increases and the vol une expansi on
diatetoe 25 siappeasosa it el aOcardancd nm t hha weomeasepansion ratio
the average particle 25 dianeter and that the vol une
iexpapstanthiatllilg rmegrketdryt | neheages s | appheximageliynl.4-fold.
whi ch the average particle dianeter is less than 0. 1

Howe vemKiinga thh gy ehagei Plarthiechecdhgeniert 0f 14 Be agater is less
absor ption
than approximately 0.1 mm, with a threshold being approximately
0.1 mm, the volume expansion ratio increases again in accordance
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
increase. As mentioned above, it is understood that the volume
expansionratiomarkedly increases inthe range inwhichtheaverage
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

increases in accordance with a decrease in the average particle
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material 12 being less than 0.1 mm Thus, in a case
where the 5 gas absorption nmaterial 12 in the present
i nvention has the same volune as that of the
conventional granular activated carbon (average
particle dianmeter: 0. 1 to 0. 3 ”m , a great volune
expansi on effect than that of the conventional one
can be obtained. As a result, the | ow frequency band

df@rﬂe@@r ]‘:a‘rHc!i hc%{ate)ﬁﬂénGS?umE”%ngﬁéﬁoﬁoré(‘@Pé Gnd N SAMB ncreases

w dth of the |low frequency band as that of the

MO SRS S SO SRRty Pons cna

be reduced. a_result, _the ]oudspeaker tem can .
O pETr Rt A QMiTST Ed- 45 REUpaT €0 WELR Cthg e Jas sbsorption

N o RHE 5 BORIEN S Ho) bUE e G VA 1 GaRe Where the

average particle dianeter of less than 0.1 mmis used

I3 AN RIS b SGLFE G At &7 i IS PFeSUs 7P VERéion has the same
above-nentioned average particle dianeter is an_

valighages of Naitamdt e gfopaRt Ereal (pARTIERE @Chhvréey carbon
. It is only required that the average particle

(@ e epast 1che dasnedbor pt I de Q03 Bl edi I eaARvpdupgexpansion
than 0.1 mmand it is allowed that particles whose

efifeptigran dirmtgrodattére thaveor iogad! one Oanlbemelareined. As a

contained. Also, it is only required that the average
reaull cltdedl aneimrquEncit bengasambsof pttbar metmEmddd 12 In a case
is less than 0. 1 mmand it is allowed that only
wipard | chessahoseidtAneretsealewl €sequkarnyObknamaswhinglit of the
25 are obtained by using, for exanple, a sieve, are

cEOd @t Nehla 1 Thtsnu26r ddie vl R xRN sisoaxghhaet, Canvolume of
be obtained 1n a nore ensured nmanner. In a case where

t 1k ghkidnE b 0h Dén dasReSIloM aft spart ¢ £h et SABESH S ASa result,
close to normal distribution, a nmedian value of the

t1ch iUdd%*ﬂéaQJbr system can be further downsized as compared with
the conventional one. Accordingly, in the present invention, the
powdery porous material with the average particle diameter of less
than 0.1 mm is used as the gas absorption material 12.

[0057] The above-mentioned average particle diameter is an
average of diameters of particles (particle diameter). It isonly
required that the average particle diameter of the gas absorption
material 12 is less than 0.1 mm and it is allowed that particles
whose diameters are greater than or equal to 0.1 mm are contained.
Also, it is only required 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

are obtained by using, for example, a sieve, are contained. Thus,



10

15

20

25

may be used as an average particle dianeter. For
exanple, in a 5 case where whgn usi ng powdery
activated carbon with an average particle diameter of
0.056 mm distribution of dispersion of dianmeters of
particles contained therein is close to nornal

di stribution wwth a nmedian value of 0. 056 nm a
particle diameter of the nedian val ue may be used as

t}?é“vé%%@%‘%g@%r Stiigt @f?é@ﬂ‘@&ﬁ‘be A 4 90381 1 A PERBL BBY manner .

In practical use, when the average particle dianeter

IIL% &ggé Vs Qf setorlﬁ%ugl%rpoqoélgpbrgﬁgﬁ%f rnedlnl%.e diameters

uman such as pneunobconi oSTs IS conc

r ef reven S [

lsp%r? Sglocé)sh%?m?ge lgc’g\:srla%st(;&rg} O'Ii‘ln e‘?gg & fntgm?i? %’Q%lbutlon
avera partlcle di anet e han or 15 eq :

ne) 56 St CRUET oR VS ROHF P BE 0F T bRU AREN  TOH ERarile, in a
manuf act urin t he Ioucheaker syst hough it is

Cafiss (e Ui B e&é@ﬁ&%%ﬁ%ﬂx% g average
used as the gas absorption materjal 12, the owdery

Pt Gt WL RBPBOR PE AndE o M 1S oot Ohug sdlSPﬁéSlon of

present invention is not limted thereto. The powdery

dizgnetct 13 af €d PEALB 6 Sy et dreeRd Fb?rékanﬂﬁeC¥9%m150 normal
petroleumresin material, which is nmade from

digettrigheiuimn sudh asnegﬂﬂe‘mlvarle@i af G+ meoad pagitcicle diameter
[0059] In the above description, the gas absorption

o fimirther matiah2vasupackaded usgdc he dh gokd rapergrbericll® diameter.
This is to prevent a 25 reduction in the effect of

[ &) cal |1As alysardliangigas;aahicdll usecadsead tR2 aweagd pberticle
m cropores 101 of the porous material of the gas

diahedt 1iGN 1eBBt ehbal od Z2@bhsbDrdd MRI0SBUNR, &DPRéECtFas the human
cigarette snoke, odor, and the like in external air.

bASy dasa idhedrahioesorlidodisd Nig tddhcerned. Therefore, in order

to prevent the scattering of the particles of the gas absorption
material 12 with the average particle diameter of less than or
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
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

reductionintheeffect of physicallyabsorbinggas, whichis caused
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bl ocki ng nenber 13, the gas absorption material 12 can
exhibit 5 the volune expansi gy effect for a long term
Al so by using the blocking nenber 13, the scattering
of the powdery gas absorption material 12 can be
prevented. Thus, in a case where the powdery

activated carbon with the average particle dianeter of
greater than or equal to 0.005 mmis used as a gas

widdS Oh B 1M JFRRYd Bb1 o0 B BUL-deR Wpemk f£dowhen 88 absorption
caution concerning the effects on the human body such

mﬁ%ﬁ@@%&%ﬁ_ﬂoﬁ%&) Sc%:ki r@;ak.%e, ‘E":Iilged\éieactt%d'smoke, odor,

When this effect is not expected, 1 n'the present

. . Tt . “nenb t .
aﬂﬁq;’tg*rét 19%e tl%eexp.legﬁgllng gE Zt% &ég%gpyb%?nak?&i%?ﬁg}tuhselng the

I n the present enbodi nent, e cabi ne
cl gsed-t cabinet. Therefore, if. the 15 hl ocki L
DIRRET PREA S LSaf, e SGSC TRGSY DI ThiL ar a2 SXPibLT
can exhibit the volu expansi on_effect for | o .
CRR L MO GE6 Ede 0 id Terbod et JORES 6P Fing ALSFIRY U4Eing the
a | oudspeaker system according to_a second enbodi nent ,
bIIch g geadedt 1envent it Wig T e CdeS BRI BRI pPaH gbsprption
is a tectonic profile illustrating one exanple of the

m3tiidispedike F28yR e din 6D A ng 10 3 hé Ns@cende el g1t powdery
The | oudspeaker system according to the present

a Enipodi 9k ria RO Yiftdy dite  afiegimdeh @ adudsfe alamedpst @rh greater
according to the first enbodinent in that the

thagudspeakerl spsbefPacoor ds ngsed ahe gecond serpsdiorengterial,
25 which includes a passive radiator 21, is the

a bordan edq28repghaser itrve csiudgn-ary penkeudspegakbe sfS¢ens on the
Her ei nunder, different points will be mainly

hudescbbbgdsudlO@Glpneombbenidsikhes lecutdsieakeeasisd eMleviated.
conpri ses a cabi net

When this effect is not expected, in the present invention, the

blockingmember 13 may not beused. Alsointhepresent embodiment,
the cabinet 10 is the closed-type cabinet. Therefore, if the
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.
FIG. 4 is a tectonic profile illustrating one example of the
loudspeaker system according to the second embodiment. The
loudspeaker systemaccordingtothepresent embodiment isdifferent
from the loudspeaker system according to the first embodiment in
that the loudspeaker system according to the second embodiment,

which includes a passive radiator 21, 1is the so-called
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20, a speaker unit 11, a gas absorption material 12, a
bl ocking 5 nenber 13, the passive radiator 21, and a
partition plate 22. Since the speaker unit 11, the gas
absorption material 12, and the bl ocking nenber 13
shown in FIG 4 are the sane as those in the
above-described first enbodi nent, the sanme nunerals
are used and descriptions thereof will be omtted. 10

pHAKE2] nddes sPgakepe UNi 1oddspSak®ENt egyated@N OpPeENiHRGeinunder,
formed on an upper portion of a front face of the

acehl fete 2001 Jhe pPasSi Ne mbadi gt Qbsélibpal udes a
di aphragm 211 and a suspension 212. The passive

i at or i un I-n I -
R on o the Tront Tace arePRE Eatl ner 30, pgoe O Floapinet
[ r 1 ks, fo . dj sc- er. .
20, SRERRSE P, 4T porer o oet RO UL EREr SR Thg § plocking

fixed.gn an outer peripheral,porti.on of, .the diiaphragm .
TS AR GUtere Bt T PREFAR CS6ra1 oA 6P RHE" LS pRRErGS 227 Since
212 is fixed at. the opening fornmed on the_laqwer .
EhFPPaReB el L 1 F ORESFRRE P {11 BabPReE 130 9Rd theblocking
nmenti oned above, the suspension 20 212 supports the ,
mefifh i A GO  EIEh 4 3 X HENGISHIF agimNoEE IWhhh o phCdfs described
in front and rear face directions. The gas absorption
firttersaipodipents, sklaf edameoRVERPARAG aFF, USEdt Red descriptions
bl ocki ng nenber 13 and di sposed inside of the cabinet
theregferwll b kpaeeiwhédh is an internal space of the
cabi net 20 between a rear face of the speaker unit 11
[Ehek 5 arfheppeeakent bontol 1t he iywdlddhg tmenbeperBnanibrmed on
the gas absorption 29 material 12 is referred to as a
an agpeR2 pothed opanti &i rompt alacL2f itheacpbahet| 2&ke The passive
menber. The partition plate 22 is fixed at a position
radiegteot el pasdinde s addatphr2agmand 1t Aedgass asatptoow212. 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
is, forexample, adisc-shapedmember. Aninnerperipheral portion
of the suspension 212 is fixed on an outer peripheral portion of
the diaphragm 211. An 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
212 supports thediaphragm21l so that the diaphragm21l canvibrate
in front and rear face directions. The gas absorption material
12 is sealed, containingair, by theblockingmember 13 and disposed
inside of the cabinet 10. Here, a space which is an internal space
of the cabinet 20 between a rear face of the speaker unit 11 and

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



10

15

20

25

material |2 are partitioned inside of the cabinet 20.
The partition 5 plate 22 is fixed so as to forma room
R3 between the partition plate 22 and the passive

radi ator 21. Formng this roomR3 can prevent the
passi ve radi ator 21 fromcontacting the gas absorption
material 12. The roonms R2 and R3 are coupl ed. [0063]
Next, operations of the | oudspeaker system according

mé%kf£bir¥?|1%?§%@%r%@@pgbn§§”a‘Mddnl@9 .desgLibede i d06n plate 22
speaker unit 11 is an el ectrodynam c-type speaker and

lé’\h§npi1§t§1-§?9ké' ﬁé}nbékgnaffhe'ﬁai‘QEHSQ pdLi¥l PG QAWETi ved at a

IS generate In a volce coll r|V|ng power

8%£%f%§swﬁe éagﬂéa?ggggvghgaagg%%?r ﬁnbkdl h%n%éﬁqabsorptlon

aCOUStIC pressure 1s generated on front and re

m?gegfeklé dl%ghra nloThﬁﬁacogstL§tﬁggg Ekgt%ﬁper%%epartltlon
e rear ace 0] |ap ragnlc anges

ressure the roons R2 |nS|de t he

o DA% i 50 EiRch 551 B8 hPel Bhlnget Calioes Hefien ¥he Fartition
vi bration of a surface of the blocklng nmenber 13 whi ch

Pt 4 D JAS BESSYE SAMECEN alt - 12F O TRéPBupbhS Foom R3 can
pressure inside of the 20 bl ocki ng nenber 13 changes. .

PIST e LHF RIS bY deRiIHG trenbe it TP Cop hechasd disodpeisgiForption
material 12 is disposed. Accordingly, owng to an

mefeeetlthat tHe gecrabsin p%n@)nR?’ra@Jéﬁil apur2e@hysical |y
absorbs gas, a change in a pressure inside of the

[ oEki ng Nentherodsdra sl ossppl édved.oulbsrealkssulay,s ttdame according
pressure change in the roons R2 and 25 R3 is

teuppr gssezeancerbodl et of 1t heoeabe st 1126d | s Thepameker unit
in 30 an equivalent manner. [0064] Here, in the

1 piesant lenhadidyeaini d-hepeassey ke r aticabioen a2leisctrical signal
mounted at an opening forned at a | ower portion of the

igedpplied, driving power 1s 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
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
blocking member 13 changes. Inside of the blocking member 13,
the gas absorption material 12 is disposed. Accordingly, owing
toaneffect that the gas absorptionmaterial 12 physically absorbs
gas, a change in a pressure inside of the blocking member 13 is
suppressed. As a result, the pressure change in the rooms R2 and

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



f

ace of the cabinet 20. This passive radiator 21 is
acoustically 5 coupled via themroom R3 to the room R2.
Therefore, the passive radiator 21 is driven by
vi brati on of the speaker unit 11. Thus, the
| oudspeaker system according to the present enbodi nent
operates as a passive radi ator type | oudspeaker
system which is one of the phase inversion-type
as VSt eiPa140: [R065L-Here, in the passive radiator type
system an effect obtained by using, as the gas
pti terd 1 e Lvat . WM -
o o ageBar e oodr srarer oeaToRtIE ChE U Y Hhatator
Zf'q%mﬂohﬂtlélfieét Sc'm %I % 1%d %o%m%lda«g{aénl%h%vl\% g %S%%Sgllfcthe rear
pressure requenc§)éharacter|st|cs and €l 8ctrica
i npe e 15 characterjstics in the passive,radi ator .
et ER e LR AR5 S T B R 2l ot Argust ieally
ressure frequenc haracteristics_and the el ectrical ,
> Ccﬁqule%‘invdéa aré)toé}' t FestBFe"ORoWn: r Rl Y h§ passive
a case where a speaker unit having a bore of 8 cm and
rafinQy vd Féo‘?%&%‘?nt?éi/i"ﬁﬁrét%n‘leogft@ SRPAke Bt el - Thus,
20_in _a cabinet, having an internal volune of 0.5
the tepdspRatpr s tetan FRr ¢ SN ¢ batAieTeR sen eagbogdheret operates
the conventional granular activated carbon with an
as\Ae MG igtaainadiadiat &rvrsf leudsneakesyr mustian cofitiaitneds one of
and a case where the above-nenti oned powdery
thectpheg edicee boron st gpat ayaedmas t he gas absorption
material 12. 25 [0066] In FIG 5, a graph D shows the
10 [oghist i ¢ Hrmessurre t3le dassguen s dikaractteidestdyest dnn tdhe effect
case where nothing is contained in the cabinet. A
olgfapte Db showsndg hea el erérgeal abspegdaned material 12, powdery
characteristics under conditions in the graph D. A
agiapit =l calt®w® with an average particle diameter of 0.01 to 0.03

mmis showninFIG. 5. FIG. 5isadiagramshowingacousticpressure
frequency characteristics and electrical impedance
15 characteristics in the ©passive radiator type system.
Specifically, in FIG. 5, the acoustic pressure frequency
characteristics and the electrical impedance characteristics are
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 the above-mentioned powdery
activated carbon is contained as the gas absorption material 12.

25 [0066] In FIG. 5, a graph Dl shows the acoustic pressure
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the acoustic pressure frequency characteristics in the
case where 5 40 g of the convantional granul ar
activated carbon (average grain dianeter: 0.1 to 0.3
mm specific surface area: 1000 nR/g) is contained. A
graph E2 shows the el ectrical inpedance
characteristics under conditions in the graph El. A
graph FI shows the acoustic pressure frequency

£ R EIHSICE d N S Case MRS AL And0eOn9Ent S is contained

powdery activated carbon (average particle dianeter:

jjp'QﬂeF%agdgﬁiﬁg}a%ESE%EhcIﬁyrg 58salhgR ;gpgcﬂ?ig%liﬁmpedance

cont ai ned. shows the el ectrical | npedance
ot diti : heE
AL 2L L3 MISLr SN 11 9% 1o LB PP g 1 shows
ot pqgbRe e e A SRR Q020 M e e

ressure level in the case where nothin [ ,
A€ g A REIS S BERRORRA L T e 1t 5 f T2 e 3 -hopp(avgage grain
acoustic pressure_level in the case where the 5 _
d i dhal B?a%u?amm'aéP?9éfé8 SHBERS &6t Gy ™ /9) is
as shown in the graph El, is 59.9 20 dB. The acoustic

CPHEEHIRD | evdl idratie dase WheYe t RBepoRdefcyrical impedance
activated carbon of the present enbodi nent is

chopm i grelds t 5®s ghewn candithiecong apitRigraghéd..2 aRraph F1 shows
other words, with reference to the acoustic pressure

tHeewebushither caser aHaregusotthi agaksctentained,in the case where
acoustic pressure level in the case where the

4 T onvEntho palwd2y weandlvat edct & vaded( e boye ipm wontla dedmeter:
is inproved by approximately 32 2 dB. By contrast,

0 tdte eowdeny mact spatedicashetaot theapresent?’/q) is contained.
enbodi nent can i nprove the acoustic pressure |evel by

A gpieXxFaatebys thadB1ddartheal dugspraker $ywustaerneafi ddiecs under
present enbodi nent, the

conditions in the graph FI1.

[0067] Here, with reference to the graphs D1, E1, and F1,
respective acoustic pressures obtained when a frequency is 50 Hz
arecompared. Theacousticpressurelevel inthecasewherenothing
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 58.9
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. In other words, with reference to
the acoustic pressure level in the case wherenothing is contained,

the acoustic pressure level in the case where the conventional

granularactivatedcarboniscontainedis improvedbyapproximately
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acoustic pressure |evel obtained when the frequency is
50 Hz is 5 approximately 3.5 3B higher than that in
the cl osed-type | oudspeaker system according to the
first enmbodi ment shown in FIG 2. [0068] As described
above, the | oudspeaker system according to the
present enbodi nent, because of the points that the

vol une 10 expansion effect attained by the gas

2 alisor pti eAnPRLEEI athd 2, 6R0 be £t ah fedqangrvhdtot Rhe present

| oudspeaker system operates as the passive radiator
et YRS YL 80N 1 GRS Erﬂfécelfi@%&%ﬂe%f&\éeléwl BeAWi&%imately
pressure |evel "of the | ow

requency band wth tespect

6 i L ht%hetﬁpt f&g&?egékéggsfgﬁ%ﬁ”& qnal erft egrngHéaafn?e%t, the

wth close udspeaker system ac I ng

to the first enbadinent. .[ Q069 t aboye- nent i ope .
T S i 55 Yk B h “RrG e TORRRRGY San0 e is

may be forped., RIG, 6 is a diagram %t%win view.in
i PRVHE berti rigs 821 78S F or AT o "Ette. Pr (1T off Looed-tyPe
late 22. In the partition plate Z%h t he openj.ngs 22h .
l@%%f?%?}ﬁ%ﬂ ?%S%%magﬂ??’ééf%ng?rliﬁ?t érﬁésﬂf@é’dﬁ N4t Ghown in
21 toward the gas absorption material 12. Thus, a
F%ﬁeé%ure change in the roomR3, which is induced by
the vibration of the passive radiator 21, can be .
[(eF]y  tharaactikrd ahawe g4 aBsodsteskarmsestan ppcording
As a result, the acoustic pressure |evel of the |ow
td tdéguenegebangmbgdinennerboGanaprol édhcapodoivpar kdt viiich volume
a case where the openings 22h are not 33 forned.
e} Vo] orf BN freck tERad imestt pyReher geagabeo BpGLod, material 12 can
| oudspeaker system according to
be obtained and that the loudspeaker systemoperates as the passive
radiator type system, can further greatly improve the acoustic
pressure level of the low frequency band with respect to that
obtained by the conventional one, as compared with the closed-type
loudspeaker system according to the first embodiment.
[0069] On the above-mentioned partition plate 22, as shown in
FIG. 6, openings 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
a direction from the passive radiator 21 toward the gas absorption
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 band is further

improved as compared with a case where the openings 22h are not
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a third enbodi mrent of the present invention will be

described. 5 FIG 7 is a diagggamillustrating a

sectional side view and a rear 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

enbodi ment is different fromthe | oudspeaker system
feeRQyding to the first enbodiment in 10 that the

| oudspeaker system according to the third enbodi nent,

[ EN | ncludesy aaesQuRdh€) port 31, is the so-called
phase |nverS|on type systen1 Al so the | oudspeaker

system agg %CE' Gprﬁseé"tlouggg%g'k@ng E%em according to

different speaker Ssyst maccord
5 the farst, e odlne |n that_t he Ioud eaker te
é%%&%%lng mﬁ?%h S & ‘erodi lﬁﬁﬁe ?%er %i ?escrlbed
segnent at.i on arr, enent mechani sm 32 i
" e AbSor éaa&&%ﬁiﬁ% g5 i ar?%ﬁabje%nawla%m <'vgeand a rear
se nment ed. 00711 In FIG 7, the |oudspeaker system
@ B&Lt 3LcHBTfRtLS B Sertdpdider 16t 011008 gaaTPle of the
absorption material 12a, a blocking 20 nenber 13, the
3kepoFySEEM éﬁﬁ??@l%%gEQH%ﬁ$oﬁh&Fﬂamﬁﬁﬁﬁ%me“t The
mechani sm 32. The speaker unit 11 and the bl ocki ng
1 ershirer a MBr SHBRAM JGFOFICGNITt A Bepie searfecizod ot LA different
t he above-described first enbodinent. The sane
frpmehgl $oufdepasdd rands descrd pei dhrg thretbef Liwgtlemeodinent in
omtted. The gas absorption material 12 in the 25
trefo vdhad dsord dyeth leb odji stemt dcadiddirded d rthe gihird embodiment,
segnents, which 34 is the gas absorption nmateri al
wHlizzh i Acspdee amscolesof c pbetcHh hethe3bimared@phedetioversion
as a roomR4. [0072] The speaker unit 11 is nounted at
tyare epeneng fAIsedhenloudspeaker systemaccording to the present

embodiment is different from the loudspeaker system according to
the first embodiment in that the loudspeaker system according to
the third embodiment further includes a segmentation arrangement
mechanism 32 in which a gas absorption material 12 is arranged
so as to be segmented.

[0071] In FIG. 7, the loudspeaker system comprises, a cabinet
30, a speaker unit 11, a gas absorption material 12a, a blocking
mempber 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

above-described embodiment is divided into six segments, which
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an upper portion of a front face plate 30f of the
cabinet 30. The 5 acoustic prt 31 is nounted at an
opening formed on a mddle portion of the front face
pl ate 30f of the cabinet 30. [0073] The segnentation
arrangenment nechani sm 32 is disposed inside of the
cabi net 30. The segnentation arrangenent nechanism 32
includes a first structural plate 321, a second

1 Sthdch 415 alp 18 HmdR2r 1anth £OUPIA BPabkatesi 323f THE cabinet
first structural plate 321 is disposed at a position

3dw§g épgrgéasgosggugtyggh phate 321 faces the front
face plate 30f of the cabinet 30 with a space

(GRS chofh o Lherahe! waen. ; The. %@gﬂﬁdeétartushws%nmt@ormed on

dlspos at a position ere the sec
struct ur al

32 h
arn LPRSE EaBI {1 (%B %{:Hn e?act:ee f %]t%ep 1ne9 The

he sp ce san

th bet Th | at 3 I th
24Tt TS PPaCt T 4P r&%{%é”%é?%gﬂage?ﬁag c%ff?odcou QR AR A 4e Portion
|ate 322 and formroons R5 to R1IO in.t
géﬂ%%nf%?“%nf%??aﬂb%ﬁ%n?oﬁe@ﬁaﬁp§nF§§ln€ﬁ e first

structural plate 321, a plurality of openings 321h
¥ or medie G FHe tSd Sy 22 28R @Pcbrﬂaﬂéms%% iy disposed
plurality of openings 322h are forned. On the
i PR 4881823, 3@ plliraPreTesfaspeni MysB2BReRE dechanism
formed. Each of the gas absorption materials 12a is,
3zontabdesqg airst Pavkdagek bylehe ﬂbckia@g:qreﬂm‘eruqeural plate
Each of the gas absorption materials 12a is di sposed
33D, eachcobipflhegr pbaseR5329. RIh4 M itdse sRhusegmentpiada 321 is
arrangenent nechanism 32. 35 [0074] As nentioned
diadevesd each mis ithisogaseatsonpt i s trattericallxrallddaand32l faces
each of the bl ocking nenber 13 are disposed inside of
tHde rodabf net @Bhtso 385 ¢ 0 thrar praispacel battweans@eacd sandwiched
other. In other
therebetween. The second structural plate 322 is disposed at a

position where the second structural plate 322 faces the rear face
plate 30b of the cabinet 30 with the space sandwiched therebetween.
The coupling plates 323 couple the first structural plate 321 and
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
structural plate 322, a plurality of openings 322h are formed.
On the coupling plate 323, aplurality of openings 323h are formed.
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

segmentation arrangement mechanism 32.
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wor ds, the above-nentioned segnentation arrangenent
mechani sm 32 5 has a pluralit3s of housings (six
housings in FIG 7), in each of which each of the
rooms R5 to R10 is fornmed, with an opening forned in
at |l east one part of each of the housings. I|nside of
each of the housings, the gas absorption material 12a
and the bl ocking nenber 13 are disposed. 10 [0075]

% 09@&9&&96%oﬁEdEﬁﬁnhQUQ§EHQ%?Eh§¥§&@§E§&%§EQbH%@terlals
to the present enbodiment will be described

12559%%‘&9&8[1'63? dHe §o%ﬁh%]geﬁéﬁ89¥n? :}et é\@%pﬁg%@k%sﬁﬁg of the

when an el ectrica S|gna I's app riving power
C%}?]brgee?gé@;secgléa%h?oa\é% eAascee;i edljgnr%lté%%] Q%?r' gn other
VRIS PLETRL S 20 ere@g%%t%:eo&a&gaggﬁa%z{t AfEREnson 52
4 TR T S LAV RO PR s i o o
30. The_above-nenti oned operations are the sane

WRigs &35 ehé e FePrahodrnehy ispEpemefin Wi BPé%Eé?ﬂ‘l“g formed
enbodi nent, 20 the acoustic port 31 is provided. OmMn

g
in ¢ Riegshconst Perport eaah athéheohaspéarer syrsbas of each of
according to the present enbodi nent operates as a _
thradmysai @se- thfpfe dasuddyseakerl gy stadya nitd lcH 43 agige thef blocking
the phase inversion type systens [0076] Further, a
meygien thaare heélsposepeaker system of the 25 present
enbodi ment is greatly different fromthose of the
[(GFATst 36 Neantd, syoored iembodi fimerites liosidsipata Mehe syegrentedording
gas absorption materials 12a are di sposed by using
td hehes egreydrat icbad iedgeneil]l bechasdsinas?. Ateespdaker unit
acoustic pressure generated fromthe rear
11 is anelectrodynamic~-type speaker and when an electrical signal
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
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, inthe present embodiment,
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

present embodiment is greatly different from those of the first
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face of the diaphragm of the speaker unit 11 is
transmtted to 5 the room R4,34 he acoustic pressure
passes through the openings 321h and 322h forned on
the first structural plate 321 and the second
structural plate 322 and is transmtted to the roons
R5 to R10. The acoustic pressure transmtted to the
roons R6 to RLO passes through the openings 323h

ad®r 884008 Ehe oeRwINtRg P atBa823 nt0 HMuhd$t &l S@as absorption
transmtted to a bottomface of the blocking nenber

ma cont aguing Lhe covpling, pkatg 843 se[g%gr?ﬂatq/&rp%rtr%ngement

I's pressure change in the roons R5 t

mé%ﬁ @f%n%% ea&PtQEt&Q§a958§§£8 é%§§$§J1%é§e§ @eaquxntherear

gas absorptlon na a vi rates I'n

t 15 The d

fae%echo%ftkfehe 1bé}pohcli(a rertbers rrhegf};(re: Illnﬁlm %e anfsmltted to
each of 1 | ocki mb h of t _

b R eg%c'a” TE3n R 50 B S S GO ) o heagpen ings

an effect t hat the s absorptlon material 12
3?pH§/s% 137 e Gash % Tchfatge i s € glgend the

of the blockln menber 13 is 20 suppressed. As a
S@%wtstﬁ%twelssf&aet%h%?r?g@% e rgoil B & RIE jrooms RS

suppressed, which results in a suppression of a
t@Rddsur Bhecremiget i@ RIURS FYEMEREN SARE teeFebyfle &opaIsufie to R10
of the cabinet 20 is expanded in an equivalent
passme thrco@isE hFhereboves e dastedodurcegprnsiog plate 323
effect is the sanme 25 as those in the first and
ars@cion e leh ddiamentis.t ddowever bot homhga8f oprigsemtlocking member
enbodi nent, the gas absorption materials 12a into
13w eht adthengashabsoupling phteei 82312 is segnented are
used. Here, the gas absorption material 12 is powdery
(@57 Descridheth@hovehis pressure change in the rooms R5 to R10,
a surface of each of the blocking members 13 sealing each of the
gas absorption materials 12a vibrates in a split-manner.
Thereupon, a pressure inside of each of the blocking members 13
changes. 1Inside of each of the blocking member 13, each of the
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
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.

[0078] The above-mentioned volume expansion effect is the same

as those in the first and second embodiments. However, in the
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Accordingly, in a case where the gas absorption
material 12 is 5 packaged by 3ome bl ocki ng nenber 13
and used as in the first and second enbodinents, in a
process in which gas reaches the inside of the gas
absorption material 12, gas is to pass through
interstices between innunerable particles. The
powdery gas absorption nmaterial 12 collects on the

pRod ¢ o draeRiitfedthe dileogkisngp 5B8PBER 0AOndBebDa@ds 12a into which
bl ock-1i ke manner due to gravity. OMng to this, not a

tﬂéEkkﬁa%%%%é%ﬁ%nfﬁ§£§£§ﬁ§eli%fp%%g%&%ﬂé@ LPe 988d. Here, the
absorption material 12 itself and it is considered

gaf%\?vtaP@,o&gﬁi‘i%H Ofat O 80 §C2°U§%;‘}@tcﬁ~é£é§5c‘r§s' &¥eLlcPib&y above.

requency band is caused oustic

es] st e. Because of .this, .in e _pre t. : .
Aéecn%%gl r?r%%(’ 15 $he SgeasWha I'lseo rtp S %a@mft%es rolsrg{sl oD altnetrolal 12 1s
ich e gas sor.ption teri,al 12 is . segnented are

P4 AORE A 68 i PG i PSPREE doack? Bhttieen The g 125t and
absorption materials 12a. Thus, K each of the gas o

SSHEYT ST RS raltd 3R YoesS nidt 0ot el S ﬁ%"i‘?fée%fthe inside
t he bl ocking nenber 13 and the gas absorptjon , _

O%ﬁ?%ﬂ?ﬁ%@%ﬁﬁ?%&%?WﬁFﬁFé?ﬁé@49?%65§Qﬂ%$%F§€8u§FéP§?rStlces
Al so, a length of a passageway through which gas _

betirees leasheshtlise Past &B50Fpt i oM fraPerdgry 19asi gbsorption
substantially reduced. Also, an area contacting the

nafer il et trolbfedte &t ddid My triembeia cks dfs tihee {ng member
OmM ng to these, according to the present enbodi nent,

13 hen acbustdke lridsi seanee dfiet he gasv26vabsowprgore this, not a
material 12 can be reduced and the acoustic pressure

1i38c14 ewebustithedsowtareguencypbandntanrbecHair gher absorption
i nproved as conpare wth the first and second

maerdnoth et sit §007 PndHeirte, 1 sa amaldleleofed thac@ustdduction in an
resi stance of the

acoustic pressure level of a low frequency band is caused by the

acoustic resistance. Because of this, in the present embodiment,
the gas absorption materials 12a into which the gas absorption
material 12 is segmented are disposed so as to each form a space
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
a dispersed state. Also, a length of a passageway through which
gas reaches each of the gas absorption materials 12a 1is
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

absorption material 12 can be reduced and the acoustic pressure
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above-descri bed gas absorption material 12 itself wl|
be described. 5 In a neasurigg nethod, an acoustic
tube is nounted, 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 attached.
Sound emtted fromthe speaker is neasured by a

m crophone and a value w t h which distribution of

1 BEOUSe @h@@?ﬁﬁ?[‘@%ubﬂ@k o LQ bhe acoust Egptuled as compare
changes i s obtained ereby obtaining the value of

w e t‘}?é)“fﬂgt res st gggdogmf)gglggﬁtgbsor ption materi al

12 itsel Here, the value of the acoustic resistance

Seco pr eﬁr-ge%: rrenﬁ%al&r{lh(ﬁcoyﬁé %Jo%é’csfcanggs%ﬁg%cteheof the

and € acoustic resistance

th di t d. t ob
e ??%%%@Z@F%S&? GerPERT oet &1 hdd e o £ p8dlcr ibea.
SR £ S 3 B ST o
is a cross-secti onal area of the acoustic tupe, P
t% JREFFE R Y denst 1 yin diitf &q%fw%%mu%w@o%ﬂt@ G. 7. At

When a specific acoustic resistance Rs is cal cul ated
2 9UTg PRI BheqieR T ohl © the s feéPPRECACEREL# &L Y839 staRdé ached.
Rs in the second enbodinent is 0.5 On the other
Shardl, enHet apdoidn e sipsta ke dsi stemfc b D & e aneinhgne and
enmbodi nent is 0.2, which is [ow 25 [0080] Referring
a tva IFleGWi8h ahichf duehcébthapnt hé yadwet of pfrsJOres inside of
specific acoustic resistance Rs exerts on acoustic
tipr essuse icfrienriehaygelsar acberiisteid; st e t¢bhebdeseringetdhe value
FIG 8 is a diagram show ng the influence that the
ofvahdacohistthe specsfitc@acdudid gas absorptionmaterial 12 itself.
Here, the value of the acoustic resistance is expressed as Ra.
The acousticresistanceRa inthe secondembodiment and the acoustic
resistance Ra in the third embodiment are compared through
obtaining respective specific acoustic resistance Rs. The
specific acoustic resistance Rs 1s expressed by the following
equation.
Rs = Ra/(Sp¥* p *c)
Note that Sp is a cross-sectional area of the acoustic tube, »p
is an air density, and ¢ is an acoustic velocity. When a specific
acoustic resistance Rs 1s calculated using this equation, the
specific acoustic resistance Rs in the second embodiment is 0.5.
On the other hand, the specific acoustic resistance Rs in the third

embodiment is 0.2, which is low.

[0080] Referring to FIG. 8, an influence that the value of the
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resi stance Rs exerts on the acoustic pressure
frequency 5 characteristics. 39 FIG 8, a

bass-refl ex-type | oudspeaker systemin which a
speaker unit having a bore of 8 cmis nounted in a
cabi net having an internal volunme of 0.5 liter is
assuned. The acoustic pressure frequency
characteristics are conpared in three cases: where

spdisi fec 0f cblig tGabimeds s 4lg-Of REhe eowderyn 1986tk Vat §fhessure
carbon is contained as the gas absorption material 1

fféh@&?c?lc‘?%@d'&éﬁrg{efcsl%l(l'lno@ cfé%%@rlgecf heE‘?{t@egﬂ?f ilsCa diagram

acoustitc resistance 5); where 40g of

S %@gﬁ%ytﬁ&tiﬂﬁiggnﬁgrgggt Eﬁecggﬁﬁln # E%hs%éé%ﬁ%lc acoustic

tron materra a (i'na case o peci f

cous res stance Rs = 0. %ﬁ and ere |t i S
ré%%%%%%giS zﬂeﬁﬁﬁ}%ablneﬁ: asacou V|rurﬁl frequency
functj onal volune ang$%€ coustic resi
h

ance i s e
oL SThHE 8, 1§ sﬁomga%ﬁersilaﬁt?x Sltspeaker
pressure frequenc haracteristi.cs in_the er
SYTL¢8 Ja%wﬁé%l LadBdt :“E‘VlP&sPsPaﬁée ? z‘“éP 0;° a’i“ounted
graph H shows the acoustic pressure frequency 20

l%ﬁ%ﬁé%FéFﬂe@@€§q91@Phé“ES§€aéfVPﬁém§p@§|@r% corstic assumed.
resistance Rs = 0.2; and a graph | shows the acoustic

Thi eSS ¥G EFEETA S ENGAHENEY § ﬁéé‘crtﬁrtlﬁél@éser@fCQrﬁeared in
speci fic acoustic resistance Rs 0.5. [0082] In FIG
tigreaicousese phessuiasigeelast dbtai @@l@lmﬁen 40g28f the powdery
frequency is 70 Hz are conpared. In the graph G the
acicoustéd Hrbpr eéssoatlaeveld s the gcasealwheretionimaterial 12
assunmed that the acoustic resistance is zero is 72.4
idBoné rbidek gnapherbetrheé3acausti capeesfurtee Ispeelifiic acoustic
the case of the specific acoustic resistance Rs = 0.2
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); andwhere it is assumed
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
resistance is zero; a graph H shows the acoustic pressure frequency
characteristics in the case of the specific acoustic resistance
Rs = 0.2; and a graph I shows the acoustic pressure frequency
characteristics in the case of the specific acoustic resistance
Rs = 0.5.

[0082] In FIG. 8, acoustic pressure levels obtained when a

frequency is 70 Hz are compared. In the graph G, the acoustic
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is 71.4 dB. In the graph H, the acoustic pressure
level in the 5 case of the spgcific acoustic
resistance Rs = 0.5 is 69.6 dB. As nentioned above,
by di sposing the gas absorption material 12 in a
segnent ed manner, the acoustic pressure |evel can be
inproved by 1. 8 dB as conpared with the case where
the gas absorption nmaterial 12 is not segnmented. Also

prds S@fe hewal dot pat whed Jheracusti §s10mPHESISM &he acoustic
l evel in the case where the gas absorption material 12

ré§i§jtj;§‘rﬁ3cg§§g Ak P4 $99TRREEEd %%gﬁ%gh%}eﬁr@ga@oegtigﬁressure

sSpeci Tl acoustic resistance Rs = S comnpare

le"@éf' frhec%co 2 é f%ﬂort%sesgﬁeelcfﬁvceladd’]ustﬁec Craessq.él{baq{cge iﬁs = 0.2

I s assuned t e acou C resistance is zero,
. difference af roximately 1 dB which accrues_ i .
1§11 Gre £9085F RboBBetr e THUUe L GaCo B L e 10 the
resent enbodi nent, the acoustic resistance of t
4R SR ot on bt @I US GaY e RIBCad g [ohas- 6 dB. As
acoustic pressure level of the | ow frequency band can ,
M ¥RIR L Fr Rred18008dMTarBE ARERPerPtion material 12 in
above-described first and second enbodi nents. 20 .

a [CoBEN B RSN She tESNPEALPEAGI PERARUF &r L a¥e T vatede improved
carbon is disposed in a segnented manner as in the _
byt e8 eifta 2 ppBBRFEALY 1 tThEhe Siagia wie ks fBetJashdaspert byn material

the present enbodi nent cannot be attained. This is
1dbecanse segmentieflfi chil sotiot igery besseall yhakeddeen thwe acoustic
acoustic resistance since the conventional granul ar
pretswiat b 25l dar e haseawhargethendes afsdiption material 12
macropores 100 and the acoustic 41 resistance caused
idWiddmeriopa eseghidhied Indrgesr Byi rc i asise di thlee specific
present invention, the powlderty gas absorption
admiefiakes1i2tbhee rexanpbe,id bempondemwy tactievatedstic pressure

carbon) whose acoustic
level in the case where it is assumed that the acoustic resistance
is zero, adifference of approximately 1 dBwhichaccrues is slight.
[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 frequency band
can be further improved as compared with the above-described first
and second embodiments.
[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 tointrinsically reduce

the acoustic resistance since the conventional granular activated

carbon has a large number of the macropores 100 and the acoustic
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resi stance, which is caused by the macropores 100, is
lowis used. 5 Further in thegjpresent enbodi nent, by
di sposi ng the gas absorption material 12 in a
segnented manner, a length of the passageway through
whi ch the gas reaches the inside of the gas absorption
material 12 is shortened. These conditions allow the
acoustic resistance to be sufficiently reduced. 10

rd 00851 A thaualy iy, the ﬁQeY%pQQ%%rﬂ@b'QE l$P§enu¢R€%ontrast

of the gas absorption materials 12a is SIX

rese t %ﬁptlQQ t to

rgas a sﬂ?r%. on rratr{etfll | tflel :? t he Itg gea Sescrl begj(?l material
and sec ond enbodl nts | e to.a a

l{mLéseéﬁ%%T% ethth%f? <o ?ﬁe presengarg %& h@ﬁF%CEEOUSth

5_exhi bi t. A di t t . _
Sttt G et #g%e@h%m%éﬁ%%ﬁ%%?ﬁgvﬁwo+s used.

nore spaces 0086 Al t hou i n_the above description, ,

F%EF%%%&H*#HEP&GFG? STl %m$4€x %@W%h“%ﬁﬁﬁ% agﬁérptlon
segnent ati on arrangenent rmechani sm 32, the gas

S0t | 6A ikt @FT AN 5S4 TR SEGmENt 8BIBY Otfh"é"‘ezEaBP%@RWﬁé through
menbers 13 are stacked in a vertical directionis _

whiggertifsedas tRéChpresthet invedei oh tie mHs [EhfarEy ion material
thereto. It is only required that the gas absorption

1%tseshattengd. anbhe s dengtiki im reddemsthg Rgpustic resistance
di sposed inside of the cabinet 30 so as to

to espeniietyent by ntspaces. bet ween t he gas absorption
materials 12a and the 25 bl ocki ng nenbers 13, and the

[ @@ss mbsormpittitosugratiar itdles alareanrth ddrel ph2i orbl adlé mgimber of the
menbers 13 nay be stacked in, for exanple, a

gdwhaibzeripliondinaeetians DD 4 s Akt hongh dasdniteiabereion is not

description, as shown in FIG 7,

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
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
blockingmembers 13 are stackedinaverticaldirectionisdescribed,
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

blocking members 13, and the gas absorption materials 12a and the
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the gas absorption materials 12a segnented by the

bl ocki ng nenbers 5 13 are regpectively di sposed by
usi ng the segnentation arrangenment nechani sm 32, the
present invention is not limted thereto. For

exanpl e, by using bl ocking nenbers 33 shown in FIG 9,
the bl ocking nenbers 33 may be di sposed inside of the
cabinet 30. FIG 9 is a diagramillustrating a

l\?ﬁ r?tjq?rlen%eCi% ‘i'3€r\’1va9rk9’e &, %@Jed” aw, f@rlgx%IePfa horizontal

is a sectional” view, of one éxanple in which the

nmenbers 33 are di sposed inside of the cablnet
d%ﬁé%#%%§l 10 is a diagramillustrating an oblique

BRLERTC ARG O L1 RPN 05, LOORE)sfera. o,

r%ﬁ%%gn %L%%ygﬁﬁihé %ggﬁg Q§%g%%é&%P%31 anghgugfscklngwnembers

respectively for . The filns 335 are elastijc.

L3 PrRE S Hrie 66 ééPPé%?;PYa&lfh‘&%é Sote YRR C HbteP ﬁ‘ﬁrangeme“t
331 so as to cover the openings faorned on. the

MYRRPEETT &/ FRESRTCPART de BN THR! HouBPRg 831t SR HigeRbo-  For
absorption material 20 12a, which is obtained by .
e Xt PHg1SHeg §é§0ésb§@rrmm%r$r§t3e$h@wn iwEIGg 9, the blocking
di sposed. As nentioned above, by disposing a plurality

megibe e bl ovki B Aesbese33nstihe Alinbbe oRLWAREN3Ps tHE. 9 is
same as the nunber of segnents, the simlar effect

a ghitegi meed 1ilA ushiera tdbyay e- desctriobed casle wheweanfiea rear view, a
segnent ati on arrangenent nmechanism 25 32 is used can

pdret aif atmieth 43 a [RBIond]l ivsldvhe ffi lone3sXaattlached whrich the
t he housings 331 that transmits the acoustic pressure

blexkihey grsnbisonBpt 1o dbéessad inlladdicfpenedcabshede 3f. FIG.
the bl ocking nmenber 33. Here, the bl ocking

10 is a diagram illustrating an oblique perspective view of the
blocking member 33.

[0088] As shown in FIG. 10, the blocking member 33 has a
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
12a, 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
above-described case where the segmentation arrangement mechanism

32 is used can be attained.
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menber 33 has the housing 331 and a space is fornmed in
an upper 5 portion of the gastmbsorption material 12a.
Among the filnms 332 attached on the housing 331, the
film 332 which contacts the above-nentioned space
does not contact the gas absorption material 12a. In
FIG 9, an entire face of the film 332 attached on the
upper face of the housing 331 and upper portions of

(ddweof il mer33% k0, atdiaghe on Qe RS 0fe R QU MB1 that

331 do not contact the gas absorption material 1

tf’?ﬁs@mi’&% dhe Jdd s 333, cantacd GJ]%kgéa%asla%%%roQt IfQ%/n material

material 12a, it is difficult for thefilns 332 to

1%’% p%%bg'gfdlﬂqgiéﬂgrofy\@}[lg%’loictkiin ﬂélfnfaéfuﬁl'} f ‘f—’lrertehte%}ée blocking

to transmt the acoustic pressure to
s a rption teri.al . wever, 15. sipce en

m%ﬁh?%locgﬁﬁb%#g 8P3§§gi§%3585g ?h%p§%%0%5i€b¥%rnéglan upper

inside q he bl ocki ng nmenber 33,. it .can be ensured _.
PQIAST 8 FhPrPe3F IR GOde SRt bodac  ERETgaghe Films 332

absaorption material 12a_is present. result, the
atdﬁ‘?*?%%l?% Fhet h@utsilﬁﬁsr?i@si &ﬁl%f%%ﬁ%ﬁégu%?&l‘ contacts the

pressure to the gas absorption material 12a, which is _
aRA R TR HhEN 29 SRRCegioe hBOFi Rt a2t Be MeacaPEpEPFAgn material

absorption material 12a, can be prevented. [0090]

128 + hdugh Ithe Opl arafntyref fene of oeke nft He fERGRA on the
used to segnent the gas absorption material 12, when

updrer falsev el dese Mdyet raf Bt andtwbped Avy tseyrrentti hgethielms 332
gas absorption 25 material 12 is not expected, only

atorechr dcki Bg deeffbers338L ndye eouslinqséd. dbnnotheentact the gas
words, all of the gas absorption material 12 may be

alfh sposesh imsti el 0f lthe bleaeki g teabei 188.3Fhusontiact the gas
the first and second enbodi nents, the difficulty in

abddwerpt atrsmassiraonldf2a,het isdifficult 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,

since when the blocking member 33 is used, the space is formed

inside of the blocking member 33, it can be ensured that the film

332whichdoesnot contact thegasabsorpticnmaterial 12aispresent.

As a result, the difficulty in the transmission of the acoustic

pressure to the gas absorption material 12a, which is caused when

all of the films 332 contact the gas absorption material 12a, can

be prevented.

[0090] 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

material 12 is not expected, only one blocking member 33 may be
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acoustic pressure to the gas absorption material 12,
which is caused 5 when the blacki ng nenber 13 entirely
contacts the gas absorption naterial 12, can be
prevented. [0091] (Fourth Enbodi nment) The | oudspeaker
systenms according to the above-described first to
third enbodi nents can be applied to, for 10 exanple,
a nobile termnal unit such as a nobile phone. O her

uEXANMPIESs ofhetrthgoPEBI | £11 eIMmichal gHBI b epPobhalh€erial 12 may
appar atuses such as an HDD player and a sem conduct or

T
ar{%%@%%%%sgrh%%ﬁégg’ﬁg A e d?{ggﬁ%otlit:Q;Y{?@Heo@r%ﬁaﬁli@?, 589 of the

the ohe as erm na
a w il pe described kI1:| G sa‘]eblsA i iaondring rg:an EL|1|2usv\tr}‘r11aéki1 Qg caused
Y1 oht PEFERMEF The a8l 6the in Fehtie

| oudspeaker system of t present invention js _
R BIE | CEK GRS T BT o S RGtA i FALERSENG"S S absorpt ion
view of the nobile phone shown in FIG 11A FIG 11C
MILH Y abf ant? T Rt PEEYRBCEr ear vi ew 20 of the nobile
hone shown in FIG 11A FIG 12 is a diagram
(G393 bt r at ( FR} &S detr@dENeRt bw of the nobile phone
along a line A-B shown in FIG 11A [00921 In FIGs .
| 1A to T® theowdbPeakphone ABteNsa f odeabr@ingpe to  the
nobi | e phone. The nobil e phone 40 mainly conprises a
alyi er doslyr 1060 ddss Uty thiigeindockiystindls disditappp2ied to, for
| oudspeaker systens 43, an 45 antenna 44, and a hinge
exsagtion alSuodike |igumthal yet ot slicplay a 4@0bslempintreel. Other
on the main body case 41. As shown in FIG 11B, on a
exdrgiel d a o€ e be inei e hotya Tase t4dre o rap@iliengpddtatsses such

agg;ﬁzgiplayerandeasemiconductorn@moryplayer. 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
mobile phone as the mobile terminal unit will be described. FIG.
11A is a diagram illustrating a front view of the mobile phone
inwhich the loudspeaker systemof the present inventionismounted.
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
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.

[0092] InFIGs. 11Ato11C, themobilephone 40 isa foldable-type

mobile phone. The mobile phone 40 mainly comprises a main body

case 41, a liguid crystal display 42, loudspeaker systems 43, an
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Al t hough details will be described bel ow, the

| oudspeaker system 5 43 has tdm sane configuration as
any of those of the | oudspeaker systens according to
t he above-described first to third enbodi ments. The

| oudspeaker system 43 is provided between the |iquid
crystal display 42 and the hinge section 45. As shown
in FIG 12, the | oudspeaker system 43 mainly

arltOPE 4 Ses, Qu§p%akgﬁg@nbécggoﬁn@5a:ﬁ%&aﬁuﬂp§9ﬁ¥yé¥bl display
mat eri al 12, In FIG. 12, the naln body case 41

t f speak
43 upet 6HE%@§#§% bd e #% peakers syRheMmidd-r1c. 11B,

I n ot ecalnet romed in a manner

odh %t‘g%gt%@?g"'&é“thh% ng tcﬁg% s%az?‘f A gée’?ﬁl}ltqlt %Qnis formed.

or ‘separati cabi net s
43 i d
Aftkgoht af%tlgfef]tsn %ﬂ‘dLSlEe ercri%itec?%%lo Tlhghgrl%/dcgsepeaker system

|on mat er i 12 | s powder vated_c
9} B el B bt P77 b ol e ra 6f - EPBEeayarie oudspeaker
0.01 to 0.03 mmand is dispagsed in an i nt er nal room
SY# et aFRRrIARBItRdt g P ABE- ?ﬁ§FHéb8§ﬁﬂﬁ?qﬁﬁﬁhbéafmbOdlme“ts-
case 41. [0093] The speaker unit 50 is an
TQ# ItSV§E€msééa%éPrOWH@ﬂ%@e§H§§Pth%ﬂHKPSGiCrYStal
rises a frame 51, a yoke 52, a nagnet 53, a plate
5 lay Vbl cenddilie gBinge oﬁ%@m@gn‘i 56, @ézﬂwt igy Flgnd 12, the
a shleldlng mesh 58. The yoke 52 is fixed on the
1 duchgree e mnly st e et araich W tdontel seame Flea ke umighdét0 and a
53 is, for exanple, <cylindrical and fixed on a | ower
gdacb i rapthiecty aket &2 a The2 pl dire 2% .54 4,5 .t Heomagatpgldy, case 41
cylindrical and fixed on a | ower face of the 46
furegnein 3 s Betaweimd thes  alkes Sbwdeb e lper | phetah 4Bce In other
of the plate 54, a magnetic gap is formed. The

walt dphta@ncabihs tnbsle fmedd f.8S& Mmarfrid Minftegrexanplethofhe main
pol yet hyl ene napht hal ate, polyimde, or the

body case 41. A partition plate 412 for separating the cabinets
of the two right and left loudspeaker systems 43 is provided inside
of themainbody case 41. The gas absorptionmaterial 12 is powdery
activatedcarbonwithanaverageparticlediameter of, for example,
0.01 to 0.03 mm and is disposed in an internal room R1l1l of the
cabinet formed inside of the main body case 41.

[0093] The speaker unit 50 is an electrodynamic-type speaker.
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

54 is, for example, cylindrical and fixed on a lower face of the
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i ke. A periphery of the diaphragm56 is fixed so as
to be sandwi ched 5 between the gasket 57 and the frame
51. The voice coil 55 is a coil fornmed in, for
exanpl e, a cylindrical shape. The voice coil 55 is
fixed on the di aphragm 56 so as to be disposed in the
above- nenti oned nagneti c gap. The above-nenti oned
gasket 57 is, for exanple, toroidal and used for

mftﬂl’ié’%%@g aBe@W@Ehttij@ Wkd be i di 3ohr 89886 ﬁé—@é"otfh@tle plate

I aphragm 56 does not contact the shielding nesh

515,8-81 Eﬁgngé%e&aéls' $ofh¥gd oM@ dl%\ﬁﬁ{rar(ﬁ?%6°{stn@%e of a resin

1. The shielding mesh 58 1's perneab e and

h r I
sor%%]%%é terlgf8§§§e%ﬁgléﬂh #%H%% ggqygng%% or the
flxed 20, a. e of the gasket !
AT negrh%%%rggfa@ Tl %%%—5%(9@?@ 5 floX%%FPﬁS g Sanduiched
ace between as tlon terial 12 and the
oSUTEE A1 B AR e CbARSr Lo aiR 280 ab el tia8 Goit 55 is
%face bet ween t he gas absorption naterlal 12 and the,
LpRrAGH 58: 1OF &X30ppsr fdoet YidtHer t Shegcs | TRe volce coil
glurallty of sound hol es 51h are formed such that
othdféxPet &a ﬁ?6h14¥%PhQ®@H|ééhﬁﬁgﬁFSGK?sb%nﬂfﬁéﬂsed in the
fromthe opening 411. [0094] The speaker unit 50 is
akipsporet soned Megnedridnwien - a TomboREr sstviedied Basket 57 is,
speaker unit 50 and a bottom face portion of the min
f oy agasles 4 LorAs dshowmd HsEAGEo12ensheigpeakeaammhitud® of the
is disposed such that a face of the diaphragm5.6, on
didplehadmeS§osueh25hadi Ithes dimplotadm x&6, dbasesoincontact the
internal space (the roons Rl and 47 R12) of the main
sthoslyd bagenekh 58he VYbecgacloet B iisstdkspgosed dvekr £hat of the
t he di aphragm 56 i s sandw ched between the voice coi
fmafd. thiee gas ealbisorpié onSBatepeanedBl edetda mieh@ -structured
shi el ding nmesh 58 is
member for shielding the powdery gas absorption material 12. The

shielding mesh 58 is fixed on a lower face of the gasket 57. The
shielding mesh 58 is disposed so as to partition a space between
the gas absorptionmaterial 12 and the voice coil 55 of the speaker
unit 50 as well as a space between the gas absorption material
12andthediaphragm56. Onanupper faceoftheframebl, aplurality
of sound holes 51h are formed such that sound emitted from the
diaphragm 56 is emitted from the opening 411.

[0094] 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

coil 55 is not fixed, faces an internal space (the rooms R11 and
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a mesh havi ng m nute openings, which can prevent the
powdery gas 5 absorption material 12 fromflowing into
a side of the diaphragm 56. However, even if the
powdery gas absorption material 12 slightly f |ows
into the side of the diaphragm 56, since the diaphragm
56 is disposed so as to be sandw ched between the
internal space of the main body case 41 and the voice
REOJ o £5Bne e HlivdRRr 898: 56 10 Hhanghi e8s-&s1 & sshsed dilsed such
pl ate, thereby préventing the above-nentioned powdery
SQF r:i - r CEA:
P I AR e £ o0 FET £0EN 8] i i0EoLL 55 an
co ct| f. th rny -gas rpiion ' ;
o e il BRI 1957 AOREL DLACILEELERL R i 50 i
causes _a.failure due to an electrical 15 short
2 BB T PEOBET T REXIPS AT 3t 1*BHS Tof PhBEFSEHS pelk gowdery gas
system 43 shown in_ FLG 12 wi|l be descrihed. _The .
APk Orbﬁ‘iatt%%ls1§nfr81“eé?‘6jd%dyﬂtco- @yﬁéggp‘é%lég}? diaphragm
Since operations thereof are the sanme as those of a .
S QendtA € Erect FOEYnahi Ehey ROYESdaketas P aPrREL 9B material 12
descriptions will be omtted. For exanple, when the
s higBit by phene 14E theeideefd hedbpPn6Adsidgnal i T¢dReRd aphragm
antenna 44, the reception signal is appropriately
Spriscedseeskey aosayrial ber sepduinhedeeeivaen (e gHewNal space
or the like and inputted to the speaker unit 50. And
off dtheeranpl bpduwheasa hklagdy tdiegmali ckorcosilghal i e aliaphragm 56
incomng call 25 is applied to the speaker unit 50, a
furdtviaowgs f crce & s geheidied 4B8lata, t heheoebe coirlevebhting the
This driving force vibrates the diaphragm 56 and
algenermd resi ok @ o waltid ga $ heb st ptlyo s aane rgerief at &tbm reaching
from an upper face of the diaphragmb56 is emtted
tHdrotiigh ddiel 56undis a result, it can be prevented 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
short circuit.

[0095] Next, operations of the loudspeaker system 43 shown in
FIG. 12 will be described. The speaker wunit 50 1is an
electrodynamic-type speaker. Since operations thereof are the
same as those of a general electrodynamic-type speaker, detailed
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

is applied to the speaker unit 50, a driving force is generated
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hol es 51h fornmed on the frame 51 fromthe opening 411.

On the 5 other hand, sound gemerated froma |ower face

of the diaphragm 56 passes through the shielding nmesh

58 and changes a pressure in the internal space (the

roons R11 and R12) of the cabinet, which is fornmed in

the main body case 41 . However, ow ng to the physica
absorption effect of the gas absorption nmaterial 12,

il REPLBSSHI & 1D hange jisnqt-he: aBovsr FBNY i 9Rede & MRS Balaphragm

space is suppressed and a volume in the interna

56 p:i%%e,gie%S%Q%%dﬁ\g%ioﬁyagoﬁﬂkli. Vaf}%]tmwrsour{@%%@ﬂef%&ed from

described above, by applylng the | oudspeaker system
of t esent. i.nvent.i i LN c

et e (D s R Tind R B BU PRI sound
real ized._15 0097 eneral bi | haone has

h%eﬁ/ éﬁ}alﬁoﬁn}] %r%lt]%/eoﬁf%eme asﬁld %;P%Hértgl%fo%enslpnegaklglrl‘ On the
unit which can pe mounted is small.. For _these :

others diidra Sroéﬁ}ggcﬂfm%ﬁwte&an%%‘f % 1S fédite P fsy e it aphragn
whi ch reproduces a ring tone and conversational sound

S} ARFSTD B Pardde (?fhlg?r]éddtré’r Mavdh G aé’&éﬂhatn&e@oé‘ pressure

“Hz. In this case, if the conventional 20 granular _

irpEhpvidtierir vk 567 Cies (HedofeR phyit B 2alsshbipei ppinet, which
effect is hardly obtained in a high frequency band of .

is|formed200tbe mke oy, cF3E 4113 Howgvaragrun s owk g raysical
result obtained when anplitude characteristics of the

algh capiir lagme3@ eiot o hd hspeakerbsmipt 50N ared e mimds lPedc v pressure
t he | oudspeaker system 43 shown in FIGs. 11A to 11C

cizhandirFltGe BboverrnfenGick®Ed antdunreel afpadee imntseropadessed and
space (the roons 49 RI| and R12) of the cabinet is 1

a ¢6luehiar ehefidtherspeakbareuid expaddesi Dn k4 avpuival &hGmanner.
13, a graph J shows the anplitude characteristics

[ &l ned aAvhes saetbiedgabsve pripiaped yiimdgt bhire cdabidweteaker system

of the present invention to the mobile phone, enriched bass
reproduction on the mobile phone can be realized.

(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 reproducti_on band of a loudspeaker system which
reproduces a ring tone and conversational sound tends to be a band
of greaterthanorequal to500Hz. Inthiscase, if theconventional
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,

and FIG. 12. 1In FIG. 13, a volume of the internal space (the rooms
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A graph K shows the anplitude characteristics obtained
when the 5 conventional granular activated carbon
(average grain dianeter: 0.1 to 0.3 mm weight: 100
ng) is contained. A graph L shows the anplitude
characteristics obtained when the powldery activated
carbon (average particle dianeter: 0. 01 to 0. 03 mMm
wei ght: 100ng) is contained as the gas absorption

rRIMBUEId &l1232, rA-geaphy Mishons 1Q& hepapplitadeche speaker unit
characteristics obtained when the speaker unit 50

5&3?9 13 %n?nd ?tw &%d'mn{@r xtF;% 53 the amplitude
respective anpli e charatter| iks are r trvely
. I
Rt LR e éelé%fztg'l‘ﬁﬁ?%w%bmt
A %%Zadpgl'c ?Pé%??gh%'k,%’rﬁﬁ%%@é‘\%é%ﬁrﬁaé%%aa tlgg'nl%t“%%ned when the
not nmounted in t mai n bog case 41 ? N for:
C%‘é%rb"rle% 9 éted V4 ﬁfdt hig“8PRg %V%%%ﬁec—fr%ﬂ gliameter:

[0098] In the graph M is understood that in
t]hé;oaﬂpls‘lrfuﬂdé”e%"raéto& gt i | ?:§ I R e wnéh IERRN L shows the

speaker unit 50 is used in a 20 stand-al one manner,
anithere1de @ ekt oF 1 hecanpPrpiinedwHBANa thesBRAREEY activated
frequencyof a vibration systemis foM= 606. 3 Hz. At
cqd et (eyasasr@a rigicledsangharor @dihloto O3Hen, weight: 100mg)
~resonance frequency foM the anplitude value is
1z omsttaninegue st bhehea $ fb yereel of witidfinlsd 2of fheraph M shows
di aphragm 56. 25 [0099] In the graph J, it is
thundensiticotid leata rae ttehe sanipd s obde i5@¢d eghanathersséaksr unit 50
obt ai ned when nothing is contained in the cabinet,
i4 hes¢@sonaace thmerudncye afarrer vi biat F0G. sY8f enhei s@spective
to foJ = 1256.3 Hz due to the influence of stiffness
amphll chudde cheennstldistics 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
amplitude characteristics obtained when the speaker unit 50 is
not mounted in themainbody case 41 and themeasurement is conducted
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
stand-alonemanner, thereisapeakof theamplitudewhenaresonance
frequencyofavibrationsystemisfoyn=606.3Hz. Atlowfrequencies
of less than or equal to the resonance frequency fou, the amplitude
value is constant due to the influence of stiffness of thediaphragm

56.

[0099] In the graph J, it is understood that in the amplitude
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and R12 have. At |ow frequencies of |ess than or equa

to the 5 resonance frequency §®J, the stiffness which

the rooms Rl and R12 have is larger than that of the

di aphragm 56. Because of this, at the |ow frequencies

of less than or equal to the resonance frequency foJ,

the anplitude value is constant due to the influence

of the stiffness which the roons R11 and R12 have. 10
ckﬂQﬁQ@&effsEb@s HARN fd Wl eh HoTRAWY Jt_gébn'tﬁlhg% in the cabinet,

anplitude characteristics obtained when t

n agkivpte I : -

ittt i ys.%s ST Eié‘ﬁgml@@g- to fos

1§§§h§aﬂm o%ett t%%sgngﬂcgﬁe Cage %’f%g\%sgbtkﬂ lﬁdt}\{\gernooms R11

iS"cont ai ne 2ord ng
rst ood 5 .t hat_ at around a freque 1200
233408, 300 3R it B DOIAThGE I o The
gr anul ar ctlvated arbon. [0101] On the other hand,
r%ﬁon%‘?n?? rgﬁ%%‘ﬁ%%ié fo/] &858 Shart S S ilialic %t& shgooms R11 and
resonance frequency foK, unlike in the graph J show ng

R}hBaygsEs WREHE bR AN f§atsoé dhrafhaRN LeAB 2l Bagdaise Of this,

val ue increases 20 in accordance with a decrease in
a% Hend r bRjuichEe @3N Thes ShohwsSEhahant RE pRYGilcdlc the resonance
absorption effect of the granular activated carbon is
frexdidieedoi nthecorrlanced uviel uehes dotrsdasd flnettivethe influence
frequencies. Wen the graph J and the graph K are
ofonparedi ffness wnidehstbedrobhat RaLt hodgR1&t hialve .| ow
frequencies of less than or equal to 200 25 Hz, the
[(@phys] cal BEbsonhpt geapef friect i cahsbehobtmaitiedt bynt hee amplitude
granul ar 51 activated carbon with the average

clipard ¢ €4 €1 st 8B bLeE 30he@ wHerl 0h8.cohvdti@tal §eahilbr activated
frequencies of greater than or equal to 200 Hz, the

cPhysh aal cabsanpkidontgEfesdocancde hardnephiained.1256. 3 Hz,
This result

which is the same as the resonance frequency fyo; obtained when
nothingiscontainedinthecabinet. Accordingly, it isunderstood
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 fox, unlike in the graph J showing
the case where nothing is contained, the amplitude value increases
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, it is understood

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

Hz, the physical absorption effect can be obtained by the granular
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corresponds to the characteristics shown in FIG 6

di sclosed in 5 the above-nentgioned patent docunent 1.
[0102] In the graph L, it is shown that in the
anplitude characteristics obtai ned when the powdery
activated carbon is contained as the gas absorption
material 12, the resonance frequency is foL = 881. 3
Hz, which is |ower than the resonance 10 frequency folJ

aé’@i@ét"@cﬁj e Rt Bhnghd %v%%tg@ pedrip1Ehe; SRbESLIF 0.1 to 0.3

Here, in consideration of a relationship between the

mrﬁesa@%r}‘u%ehl ‘he‘ﬁ encYnand ot Be YPLUFE Ofpk ofa@cﬁ&‘ﬂ & 200 Hz,
Fofe Ao T e

rati o of th expansi o e cabi net,

tkf%éﬁz@?ggfatb@% %%o@éfff#%@nﬂ@ﬁ&falf’% %éal ‘éisedThHQresult

une expa sion e cabl net e case
hi.n scntalned |sthefollovv| u
cctzf%%ﬁ?orw é:og tfe} a{ragtfeéle[sft&l%s Ehowill QQBB% delscl{osed in
wor ds under od tha he vol une of the
SR %&%%%%e%aaam‘?o%ﬁws@ three-fold in an
i val ent manner. In _the , at the | ow
Cfoe%q Liencilds bRe| 858PPhdn ort eﬁgaIShPUnt Hd*e0 +%sBH§n€§lplltUde
frequency fol, the anplitude value is constant. At the
chappFreentFesoptateed vhaR bReegaurery fRé1Ves6asegbon is
frequency folL, when the graph J and the graph L are
Cythplred, aﬁhet?mrpgaﬁu@@sqmwn neakasesl THi,s the resonance
increase in the anplitude value can be observed at
frdmpudnigh s dguenci®s. o3 g eatterch Han loweagddlant ghR0Fesonance
25 Hz. In other words, it is understood that when the
f rpuabsw ript | dnt Hihedmthesri alotha nigs iasedntaigedain vidleaumebinet.
expansi on effect can be obtained at not only the | ow
Hd reguancioass iofe taasisont hah a0 ed@italorish 20 e dbutt had s@sonance
the high frequencies of greater than or equal to 200
fiHquency 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
the case where nothing is contained, is the following value.

{ (fos/fom)® = 1}/ ((£or/fom)® - 1} = 2.96

In other words, it is understood that the volume of the cabinet
is expanded approximately three-fold in an equivalent manner. In
the graph L, at the low frequencies of less than or equal to the
resonance frequency fgo, 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 frequencies of greater than or equal to 200

Hz. 1In other words, it is understood that when the gas absorption



10

15

20

25

[0103] This is because whereas in the conventiona
granul ar 5 activated carbon, s shown in FIG 19, the
macropores 100 serving as the passageways of the gas
functions as the high-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 dianeter snaller than

mdther G Al D i aBBE e PfedheolOnenyeitd onak rgeaRW A be obtained
activated carbon and has the small er number of the

a Ty ORR18S +120 ohhe rehliecl- 1k bhe1 BREr PROReS, 1&9fa1 tq 200 Hz
h 0104]

functioni'ng as the high-cut filter i s reduced.

bﬁgﬂ%@?&%%%ﬁ@?%@e 8 o@b%gé@s%h@h£9%%%gﬂggn8¥ 200 Hz.

or Tess, ysi cal orption

f t i 15 .obt ai ned by .t he conventi onal ranul_ar
[ (glcélf at egr k%:lasr bon ,b ebcya s )r%l SHE Sg ad' éctk})lse or |f))tlrl iv%rlﬁ1 %r%é)tnea |']1 Frand lar

2, the frequency band in m?' h the _physical .

2GRS 61 FrFHob S AP Be 15bt B neth o 5 opboEApRRGe 14 serving
th hi gh frequency_ band of 100 to 200 Hz or more. In .

A%t Rﬁosrﬁfﬁewqaa\f%djvﬁ e I8 dra s FGT &8 75 e gh-cut filter
termnal, of which reproduction 20 frequencies are

arngi gRerehs Wha thev efgdifsPan 1eftlddte BaATBROERRAI 1} b8 suppressed
thereby expanding the |ow frequency band. By expand[n%

at feel bgh firafiantyl dand inaget e dinst pEspredspnenpbgeial 12 has
can be inproved also in the high frequency band of

thiPaot 2o0e Hdiamenere smpd1@3] tAlarhdugh graihedpemsear of the
enbodi nent, the speaker unit 25 50 is disposed such

cartegntt hend hge aofu lialrea di apat agrmaihoroandtiiahthd smdkler number
voice coil 55 is not fixed, faces the internal space

ofbththecraidrdil§lcade d4ifethe fptles eat rdopvetrts DO fsanctioning
not limted thereto. The speaker unit 50 shown in

aFlthe Iigayche i sposetsupsddeedown.

(0104] As described above, whereas only in the low frequency

band of 100 to 200 Hz or less, the physical absorption effect is

obtained by the conventional granular activated carbon, by using

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

physical absorption effect can be obtained can be expanded 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

frequencies arehigh, the volume expansioneffect canbe exhibited,

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.

[0105] Although in the present embodiment, the speaker unit

50 is disposed such that the face of the diaphragm 56, on which
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Ther eupon, the speaker unit 50 is disposed such that
the sound 5 hol es 51h contacts3he roomRl2. 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 shielding
mesh 58 for the sound holes 51h, the inflow of the
gas absorption material 12 can be prevented. As

tHEentd Qned Ao, iist nbe enk¥qr easbEgdchbatndOrA e space of the
shiel ding nesh 58 is dlsposed so as to partition the

t 4,50 A 0 r
TR RS R BT 0 e

Tﬁ‘ep%?é% ‘i“bkﬁ%oté}? vﬁhll%l El 50 a%‘%y g% %?g%ggédggpdslde down.

he spea um
Thsegrsegg%% Iooﬁah:r:altsteér 0 etrl;_g)ri + a%g(? Jt urH t gogseeacp sr]ucr}le asc the sound
| oud aker n143 co i se . speaker . unit
hQkRE B o SaT FBECHae By ik dfﬂdﬂ}kﬁs%a§§ the 4 2sorption
abso&gblon mat erj al and the cabinet forned

b
e caset gty t‘lehééow tPteam e iordvidnt ed F}H%tvome coil

t he gas absorptlon material 12 flows into the speake

SN tT%%e 2o 9,0106F N APt FOURYh hETOIBiIdHET bhet pele dlng mesh 58
above-descri bed | oudspeaker system 43 utilizes the

femteenaPurpded &5F Sthe Tt A3y ehddugas aheorRbl prematerial
may be provided separately fromthe main body case

12 canfvel pegsiendgfed.he Asgieispeaked adpsteanstactondiyngeqwired that
the first to third enbodinents itself may be nounted

then shicddiicat e sdpadel 2511 sz sked ofo tlbet oapar bodyorase speaker
41. In this case, in an assenbly 54 process of a

urniob b b e rghioine gaa 415 9eassi dmmattieeh allhie? gaf labdhgorgi tlea shielding
material 12 is contained in the cabinet forned in the

mengt b haidy preaseied] im @re ispeetat ethimariier t¢an e elding mesh
omtted and adhering of

58 may not be provided in the speaker unit 50 and may be provided

soastopartitionthespeakerunit 50andthegasabsorptionmaterial
12. 1In this case, the loudspeaker system 43 comprises the speaker
unit 50 which doesnot have the shieldingmesh 58, the gas absorption
material 12, and the cabinet formed by the main body case 41. Thus,
it can be prevented that the gas absorption material 12 flows into
the speaker unit 50.

[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

inside of the main body case 41. In this case, in an assembly
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t he gas absorption material 12 on the liquid crystal

di splay 42 5 or the Iike can 3¢ avoided. Thus, a nore
practical assenbly process can be realized. [0107]
Each of the | oudspeaker systens according to the
above-described first to third enbodi nents is not
limted to a |oudspeaker system nounted in the nobile
termnal unit and may 10 be, for exanple, a

prosspeakarmsyst emMbheh 4 prouniedn Neide Ofe dhdeBorption
of a car. First, referring to FIG 14, a case ere

mé%%%ﬁalﬁlﬁrﬁ%|c%%%%ﬁ§§%?ﬁns¥§Eeg§b§ﬁ§9rgb?ﬂeaolﬁh@he main body
above-described first to third enbodlnents i's nmount ed

' ¥
Céeé;(]a;‘ln%*leelof{)faah b'ngceesgorf %ﬁ@{%ﬂﬂ% Cdg}get%}er lsyst erﬁqbg adherlng of

%bs% QIH%Q% Car ? Ighe 88&18f %ig%éﬁ”dlsplay 42
agran1| |ng one exanp

the 1o ds ea ten1of t he present. i nvention
Oﬁm@‘ﬁﬂﬂﬁi et PRS- of Tiise Sl - Hi0a L A e FHebL g Process

door of the car conprises a w ndow section 60, a

?ﬂ) S R bEYY- 61, a speaker unit 62 a gas absorption

material 20 12, and a bl ocki ng menber 13. Here, the

[AEhker FAGD 625i S£he géﬁé?épeaéleécﬁb%?%?n @oCpFeling to the

speaker which is the same as that of the speaker unit
abov e Tl e d of vath B thier e et ek Matstlipited to a

third enbodiments. The speaker unit 62 is nmounted in
Laurts rivoe e w5 i yno it ed nisi dérofmathiel oarrmaiant bobyt and may
61, a space is fornmed. The gas 25 absorption materi al
bel2 fandekhepblocki yidepdeke 1 3 wrteendiwhgededs5hounped hienside of
internal space of the door main body 61. As nentioned
a &haeof 8sioege. t el door rHigr hody thl FIGNCLEEns @ssa@ where each
cabi net, the | oudspeaker system of the present
ofi ntent ¢ wds pearps © SeS tdhes speakaetnygnid thé,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
is mounted inside of the car body is a door of the car. FIG. 14
1s 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, thedoor of the car comprises a window section
60, a door main body 61, a speaker unit 62 a gas absorptionmaterial
12, andablockingmember 13. Here, the speakerunit 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

absorption material 12 and the blocking member 13 are disposed
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the door main body 61, the gas absorption material 12,
and the 5 bl ocki ng nenber 13.55As descri bed above, by
nounting the |oudspeaker system of the present
invention in the door of the <car, even when the

| oudspeaker systemis nounted in the same door nmain
body 61 as the conventional one, a volune can be
expanded in an equival ent nanner and a reduction in

1@Eh@C19H:SéﬂrFa]p§§§§Hroef 10e |l m& AR ey £V enielenPEHA8A above,
capabl e of providing an in-vehicle [istening

TR B ST A BB e
%g]@emaobP Cr' 32 I\;esntt o% tégn(ps\% %sOdd}{%%Seoag:éc/jr Qﬁllt 11,

in veh|c yeaker system

Ins%de Of%%rhgt{?ﬁ% eﬂr{]}?a B C r duor} P seprela?f %, and the
{ F
AT L SR e i o

a seat 63. Fbre the | oudspeaker system 64 is any. of

LY RRURD BB CB Rt aThe RISl nig ¥t in the door of the
above-described first to third enbodi nents and 20

Cafet gvieadwHEBcripticditsRAGNC e VSt 8. "R et & bBg same door
above, by nounting the |oudspeaker system64 in a

majirhikddy @l erd WiHen corsieonadf eidabi nelute (G demexpanded
as the conventional one, a volunme can be expanded in

haﬁHE@muuM%kwﬂnawn@ﬁraﬁddaare@@n@t@@nihn&nl@@mkﬂﬁkﬁ pressure
pressure | evel can be prevented, being capabl e of

lgraVichinmbeapr 2benhed et rey ldagtadnieng feprovddinegtan nn-vehicle
whi ch enriched bass is 56 reproduced. [0110] Each of

11de=d Duglspeakesnsyst ens abctohdengithetth®ass is reproduced.
above-described first to third enbodi nents nay be an

[0MeYehi CIRach 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
car body. FIG. 15 is a diagram illustrating one example of a
loudspeaker system mounted inside of a car. In FIG. 15, a
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
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

in-vehicle listening environment in which enriched bass 1is
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| oudspeaker systemas shown in FIG 16. FIG 16 is a

diagram 5 illustrating anot heyg exanpl e of a

| oudspeaker systemmounted inside of a car. In FIG

16, the | oudspeaker system conprises a cabinet 65, a

plinth 66, a speaker unit 11, a punching net 67, and a

gas absorption material 12, and a bl ocki ng nenber 13.

The gas absorption material 12 and the bl ocking
r&depber-4d3. are disposed 10 inside of the cabinet 65. As

escri bed above, by nounting the |oudspeaker system

[(Zﬂga inflG 1% ina \i%'aid% %,ak%\fensy%@@mé Vld®i R to the

inet is the sane as t conventi onal one, the

ag8$8DE gé¥i£g§ ff%g{] C)%%Q&Qﬁeﬁégé@%%gtgnmgg b?.an in-vehicle
eq manner and a readuc usti c

ur val en tron 1n an ac
ressure | evel can_be prevente bei c bl f. 15 .
LBIESRT Rg” any PREDeAPGPBCFI'SEEn L mS i oRRENt Hen \nicitagran
.enriched, bass is repro uce?. AU%E? e .of the cabine C
B SR g BRD b S I T AR M Ret LRGWATPHT ted Lnside
FIG 15 and may be a rectangul ar. parall el epi ped ,
O5Raper [ oI Fl e, FR HIUTMPIVH GYSEEM GORRE: SRR &abinet
each of the 20 |oudspeaker systens according to the
6 2b R @1d@deY iPedaf FPREXEE ¥hiF d 1 efhOHFEANY PEtnBUnteRd a gas
in a video apparatus (for exanple, a CRT-based
abed et sppnmageriigdi dler yandl a epbotsing, mempledsma3- The gas
television, etc.) will be described. FIG 17 is a _
al$agpahenihdustiat i hy andonfe duret korg aferdrrr elkaple disposed
in which the 25 | oudspeaker systemis nounted in a
it ale shifipete t edlein st of5 andh b de sstmowany abdvaantowiremrafing the
the thin-shaped television and a side view, a part of
1 ol be & Be I Islyissterad lecw by naF Bectlisonah wbreiw lad opgea wharea volume
OA In FIG 17, a thin-shaped television 70 mainly
ofMydisieset 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
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. 15 and may be a rectangular
parallelepiped shape.
[0111] Next, referring to FIG. 17, a case where each of the
loudspeaker systems according totheabove-describedfirst tothird
embodiments 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 1in which the

loudspeaker system is mounted in a thin-shaped television and
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a display 71 and two | oudspeaker systens 72. The

| oudspeaker 5 systens 72 are sgny of the | oudspeaker
systens described in the first to third enbodi nents
and detailed descriptions will be omtted. [0112] A
cabi net 73 of the | oudspeaker system 72 is di sposed

i nside of a housing provided in a |ower portion of the
display 10 71. A speaker unit 74 is an

s}%ﬁqq QA 61 bYRer sReakern havifuy £k vexatpl £nd %n51de view,

I cal shape and nounted in the cabinet 73. A gas
t ) r -
« PR SRR S0 B S A s o 1

qpov%h E&Gﬁogqtlng hqgﬁgkgﬁgﬁpgg &%ﬁékeﬁbORaEﬁﬁﬁ $8mprises

pr ‘esent “inventi’on in televisio

AT oh a%%ége?hioﬁs‘%ﬁ%é B T aiﬁebioudspeaker

ande an e | ent manner and a reductlon
SEDUG 1 prdsb e Ty dP BT A IpreraRtiaH desied in the
capable of prOV|d|ng an i n-vehicle Ilstenln

f%ﬁﬁﬁr%%n%ﬁ%r?neWHP@HméﬁFFcﬁgﬂi6&&9%%@@e%?%ﬂﬁ%%81099 will be

Al t hough the | oudspeaker systens 72 shown in FIG 17
orgftetfbunted in the | ower portions of the display 71,
the | oudspeaker systens 72 may be di sposed on both
(Gl of A lsabdingl gy 1. thel1ighdameakerrs hederabbid,s By sposed
nounting the | oudspeaker systens according to the
i rebioee -afe sc Hidvedi rfg pstostiaietchiimd ae tvodtinrgetrs iiom of the display
vari ety of apparatuses and a vehicle, a vol une
7lexpanspoeaken ami 68 4 eqguianad lentt medyredmi s- copel tdeestkeé mhaving,
the variety of apparatuses and the vehicle, and a
féeduchdgare | RnaBlagewsicad phepsusadl gyeht€anin bthe cabinet 73.

prevented, realizing enriched reproduction of bass.
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
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
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.
Although the loudspeaker systems 72 shown in FIG. 17 are mounted
in the lower portions 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 systems

according to the above-described first to third embodiments in

a variety of apparatuses and a vehicle, a volume expansion in an
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[0114] Al though the speaker units 11, 50, 62, and 74
are the 5 electrodynam c-typgs speakers, the present
invention is not limted thereto. The speaker units
may be piezoelectric type, electrostatic type,

el ectromagneti c type speakers, etc., provided that a
driving nethod in which an acoustic pressure emtted
from a diaphragm changes a pressure in an interna

eAPREE Kt dagRinet cdQahistdgeth th¥DWSIREAL of apparatuses and
APPLI CABI LI TY [0115] The | oudspeaker system of the

Y &g vetd oD @RANGSH & d QW LIeUsNeY Radure level can

prevents are UCtI on I n an acoustic pressure | evel

e’iﬂl&}ér& VO é’lgPl??qu%hgfcg%%e%pEEés{lcltI;'LO?I nggass

requency and o nor e

&%@bl e %ﬁghe (ggusing enf'efrh%%lts 35, 100 boUdspEaKPLre tne

em of Vertt “Pventi on can bé
uid crystal televisi mqﬁge thlck e%%el% ggcqsnogllmlted
elfenﬁ HeY 1 ey YP2 SPBR (3613 ¥ At Spray)y A §télrje
unit; a speaker, for a honme theater systen1 of. ‘
ERETHIRY repPEducPRarieTa BBt e ™20 t 8Fmi RAF Z&ﬁﬂ@ctafﬁc ype,
i n-vehi cl e audi o apparatus, etc. 59 CLAIMS [1] A
e JesifdepeiaketC §V§?erﬁ1€é?¥p?ql%é}9fg@tl%twﬁlsrﬁ’é%akeé%p%‘éﬁer provided
unit nmounted in the cabinet; and 5 a powdery gas
thifsor griganaareEnaf hivh dhs 28] 8peYsll FrPr ahsihe @dited from
space of the cabinet and physically absorbs gas _
a prhlepdntagni phehgeisneeppadsepace) athéngemnnad aperagef a cabinet
particle dianeter of the gas absorption
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
band of 100 to 200 Hz or more, and is capable of reproducing enriched
bass. The loudspeaker system of the prevent invention can be
applied toa liquid crystal 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

terminal unit; an in-vehicle audio apparatus, etc.
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material is less than 0.1 mm 10 [2] The speaker
according to claiml1, whereirpgianeters of al
particles of the gas absorption material are |ess than
0.1 mm 15 [3] The | oudspeaker system according to
claim1l1l, wherein the gas absorption material is of
activated carbon. [4] The | oudspeaker system accordi ng
to claiml1, wherein the gas absorption material is of
acti vated carbon which is prodgyped 20 from plant,
petroleumresin, or coal. [5] The |oudspeaker system

(BECording, t &&@g%er@ﬁgyi;@&a cSAPPLEShAY a first

ocki ng ne cki ng gas, erein 25 the gas
absorpt|q¥ Jgﬁ is disposed in an internal 60
space of th Irs blocklng menber. [6] The

Ioudspeaker §¥§<en1accord|ngté8 cla%ﬁg t?%?er Inﬁ?f
5

first blocklng Nember i s  nade” of Ta

The | oudspeaker stem.according to cla

 Space (D EPYERSY PRI HSSHD T HET AR T DURLSY nerbeposed in
and above the gas absorption material. 10 [8] The

ar aa*a@ﬁea%e%pas%ﬁs%rﬁ%empﬁ@ 36 ewwellam@%@asgresent
plurality of the first bl ocking nenbers, wherein the

iydshapserptroh nReeri arhfEesegment ed and each segnent

of the gas absorption naterial is disposed in an
i nt er nal Jpagecrage particle diameter of the gas absorption

material is less than 0.1 mm.

[2] The speaker according to claim 1, wherein diameters of
all particles of the gas absorption material are less than 0.1

min .

[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
the gasabsorptionmaterial isof activatedcarbonwhich isproduced

from plant, petroleum resin, or coal.

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

the gas absorption material is disposed in an internal
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of each of the first bl ocking nenbers, and 15 each of
the first bl ocking nmenbers i sgisposed in an interna
space of the cabinet so as to forma space between
each other. [9] The | oudspeaker system according to
claim8, further 20 conprising a plurality of
housings, in at |least a part of which an opening is
formed, wherein a volune of each of the housings is

sﬁéﬁ@a5ft@ﬁ@ 21 Yot UBo-REnthgehibest bl ocki ng menber,
and 25 the first blocking nmenber is disposed in an

internal 61 space of each of the housings. [10] The
| oudspeaker system according to claim5b, conprising a

[&nur al i ty%l% f({]?d%#érra;%explsgf&é}lg é@é@rﬁ%&; %rcgl;%hm %, wherein

€ gas apsorptio eri I'S segnen

segrent. i.s. di sposed an internal, space .t he .first
S R FABEESS (HBRER L EnBarer OF 61 oERFng diber
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 segnented gas . ,
[Bbsor pt i oM Sret VI3 S 2 aths S FFERF 300 dif iFitdhalr wherein
space of the housing. 15 [11] The | oudspeaker system
a Festelilvg fegmedaiims1def gt ke fEbhbri? SP Ryl a0 perirse and above
radi ator which is nounted in the cabinet and
the gas absorption material.

[8] The loudspeaker systemaccording to claim 5, comprising
a plurality of the first blocking members, wherein
thegasabsorptionmaterial is segmentedandeach segment

of the gas absorption material is disposed in an internal space

of each of the first blocking members, and
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
comprising

a plurality 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 volume
of the first blocking member, and

the first blocking member is disposed in an internal
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driven by vibration of the speaker unit. [12] The

| oudspeaker system accordingdio claim11l, further 20
conprising a plate nmenber which is di sposed between
the passive radiator and the gas absorption nmateri al
so as to forma space between the plate nenber and
the passive radiator. [13] The | oudspeaker system
according to claim 12, wherein 25 in the plate

&5 MIPPSRi Qe i gohi9fABE. in a direction fromthe
62 passive radi ator toward the gas absorption

material. [14] The | oudspeaker system according to
claim1, mherein the cabinet is a closed-type

bi net . LaThe hudspeaker xstem acs0ndiings t Gonorising
it & e L omp

aim1, an acous Ic port

nnunted in the c blnet cou cou S
i nternal %pacE End %P %§€%$n [ a% O%F¥n9heg@§ rnétWhereln
10 [16] A nobile termnal unit ¢
oo e G & B E Bk AR 4 Tbs 6P St ag 4 g gach segment
15; and a case supporting the | oudspeaker system

14 ¢¥sPosRe atbbRFerPerMRI® Bhitabth? BTG T %*F‘H}P%' wherein

wherein the speaker unit has; a voice coil; and a
di aphr agrih oot ohet flakes BEnaHmencehehedi ce coi

a housing, in at least a part of which an opening
is formed; and
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.

[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
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

in the plate member, an opening is formed in a direction from the
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20 is fixed, wherein the speaker unit is nounted such
t hat another face of the di gghragmfaces an interna
space of the cabinet. [181 The nobile term nal unit
according to claim 16, further 25 conprising 63 a
second bl ocki ng menber f or bl ocking the gas
absorption material, wherein the second bl ocking
menber is disposed in the internal space of the

p£ADI Nt 59; ASo L Ot&@éiattl‘?? g]% §}B§8§SE18H' haeBdithe S

gas absorption materi al A vehicle conprising: a
| oudspeaker system according to any of clains 1 to
15; and 10 a car body, inside of which the | oudspeaker

f%’]St em | th dl 1% O ed 2O]systV|ng%%c%Drpoair6}%l‘f:o clalm 1, wherein
npri si ng: spea er sys emaccordi g to any of

ou5|ngét|n3|de of mhlch t he

tf}%fé%%era%rl%y%t%ﬁé%%d HYRBoSah:

[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.

[16] A mobile terminal unit comprising:
a loudspeaker system according to any of claims 1 to
15; and

a case supporting the loudspeaker system.

{17] The mobile terminal unit according to claim 16, wherein
the speaker unit has;
a voice coil; and
a diaphragm, on one face of which the voice coil
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

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 1is

disposed.



