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

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

| oudspeaker system which is conpact and capabl e of reproduci ng bass.

Limtations in this bass reproducti n a magni tude of the
acoustic stiffness, 15 nanely a volﬁﬁg¥$ﬁ@%§gﬁgcity of an inside of the

cabi net. Ther a lution to the problemof these limtations in
bass reprgﬁ%§%€%§$8%hg¥§Tﬁ@s been a | oudspeaker systemin which a bl ock

of activated carbon is disposed inside of a cabinet (for exanple, refer to
pat ent docunment 1). 20 [0003] FIG 18 is a tectonic profile of a major

portion of a conventional |oudspeaker system In FIG 18, the conventional
| oudspeakerEGREt ek cHRpFPses a cabinet 90, a woofer 91, an activated
carbon 92, a supporting nenber 93, and a di aphragm 94. The woofer 91. is
attached orP@ ¥ront Thr@rsfsarte lealsinietornge L'ite sadi #at @dd2Bee §¢ Bopy Dem
whi ch includes grains, with an average grain dianeter 2 of 0.1 to 0.3 mm
of activatadi cavben pheteicnabtér, reberg edadwnlspeaker system, having a

small-sized cabinet, which realizes enriched bass reproduction.

BACKGROUND ART

10 [0002] Due to an influence of an acoustic stiffness which an
internal space of a cabinet causes, a conventional loudspeaker
systemhashaddifficultiesinrealizinga loudspeaker systemwhich
is compact and capable of reproducing bass. Limitations in this
bass reproduction depend on a magnitude of the acoustic stiffness,

15 namelyavolumetriccapacityofaninsideof thecabinet. Therefore,
as a sclution 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).

20 [0CO3] FIG. 18 is a tectonic profile of a major portion of a
conventional loudspeaker system. In FIG. 18, the conventional
loudspeaker systemcomprises acabinet 90, awoofer 91, anactivated
carbon 92, a supporting member 93, and a diaphragm 94. The woofer
91 is attached on a front face of the cabinet 90. The activated

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



as granul ar activated carbon) is disposed inside of the cabinet 90 in a
bl ock-1i ke manner. The activated carbon is supported by a back face,
bottom face, an upper face, right and |l eft side 5 faces of the cabinet 90
and the supporting nenber 93. The supporting nenber 93 has fine pores
formed on an entire surface thereof, through which air passes. [0004]
Next, operations of the conventional |oudspeaker system shown in FIG 18
wi |l be described. Wien an electrical signal 10 is applied to the woofer
91, an acoustjc,pre eis nerated. Due to this_acoustic pressure,
pressure iﬁ%a%‘%hE%rna r%%aéggagFlFﬁgegaﬁﬁﬁéf ghgﬁgﬁﬁgg&eﬁhdre%err%d Zo
change vibrates th di aphragm 94. And the vi bration of the di aphragm 94
changes. o brecalitbar P P LHACE iitbratt he St TSt CARbit 65 o CaF eho8sk
15 The activated carbon 92 is supported by the supporting nenber 93 and
the cabi neP0SE: i PACBIOLRA R& hEAner TP THACSUppbRYi TRF MR L S184PRAS YoRe

fine pores forned on the entire surface thereof as nentioned above.

a

thi's "pressure

Ther ef or e, Pfak PasiXohgofirt B Bhet ¢t dsxift e adharger Eatsed: byt medilsdt FoRSof

the di aphragm 94, is physically absorbed 20 by the activated carbon 92,
t her eby suppressipig e prlesser e%€hargel thet heppatéingl rspydeer of 3t heThe
cabi net 90. Here, that the pressure change in the internal space of the
cabi net 90sugpsuppressedoarahs hashdtinsheaas Metrn8@l operat estasei utrlisce
cabinet 90 had a large volune. As nentioned above, the activated carbon
exhi bits ativatew, 26hexpghsivancef keet plalkatesa physi cal absorption effect
which the 3 activated carbon 92 has expands the vol une inside of the
cabi net [00C4] Next, cperations of the conventional loudspeaker system
shown in FIG. 18 will be described. When an electrical signal
10 is applied to the woofer 91, an acoustic pressure is generated.
Due to this acoustic pressure, a pressure in an internal space
of the cabinet %0 changes. And this pressure change vibrates the
diaphragm 24. BAnd the vibration of the diaphragm 24 changes a
pressure in a space where the activated carbon 92 is disposed.
15 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, isphysically absorbed
20 bytheactivatedcarbon 92, thereby suppressing the pressure change
in the internal space of the cabinet 90. Here, that the pressure
change in the internal space of the cabinet 20 is suppressed means
that the cabinet 90 operates as if the cabinet 2C hada large volume.

As mentioned above, the activated carbon 92 exhibits a volume

25 expansion effect that a physical absorption effect which the

92



90 in an equivalent manner. As a result, in the conventional | oudspeaker
system even with the cabinet being snmal k-sized, bass reproduction which
could be realized if a speaker unit were nounted 5 in a large cabinet is
enabl ed. [Patent docunent 1] Japanese National Phase PCT Lai d-Open
Publ i cati on No. 60-500645 DI SCLOSURE OF THE | NVENTI ON 10 PROBLEMS TO BE
SOLVED BY THE | NVENTI ON (0005] Here, a structure of the activated carbon 92
will be considered. The activated carbon 92 in the above-nenti oned

COﬂVGﬂtIOQﬁt i@%@é&gﬁhﬁ&> |va d&ﬂ&g%ﬁ&y%%% efgﬁggge'QEQjmp%%%%nl'ke

manner, in |c gralns car bon average grai
dlaneter cgoo lto g e |ncIuded Each of the grglns has

1n an e%u1¥ & ?ﬁnne t% §ult conventiona
i nnumer able” fT'ne por or e erein. speC| suPf 468 &FEY per un
wei ght of { ranul ar_acti vat ed car

he n_is .appro 00. n2/ g. These
e por est b HE R GuE Hel i Gon S5 Enb T BP GRS e o reT opaes
100 formed in the vicinity 20 of a surface of the granul ar. activated carbon
and mcrop‘?ﬁ%%oci‘ﬁitl‘?%f”ﬁé&hlw]d%bﬁfm@rﬂelderdahﬁlaa?p%%t‘?’&éﬁné& ERFBORUELE 19
is a schenatlc diagramillustrating a structure of the fine pores forned
i n the>gradularl ed¢ vadlebnelarbornen#eted- it has been considered that the
reason why the activated carbon 92 exhibits the 25 above-nenti oned vol une
expansi on effect is titeyas dosupteydi calll yJapaapser bealt bynd he Hriagpdi-ds
101. On the other hand, the macropores 100 function as passageways through
whi ch t he Igasiraaoheduithecation No. 60-500645

DISCLOSURE OF THE INVENTION

10 PROBLEMS TO BE SOLVED BY THE INVENTION
[0005] Here, a structure of the activated carbon 22 will be
considered. The activated carbon 982 in the above-mentioned
conventional loudspeaker system has the structure formed in a
block-like manner, in which grains of activated carbon, with an

15 average grain diameter of 0.1 to 0.3 mm, are included. Each of
the grains has innumerable fine pores formed therein. A specific
surface area per unit weight of the granular activated carbon is
approximately 1000 mz/g. These fine pores are, as shown in ['IG.
19, classified broadly intoc macropores 100 formed in the vicinity

20 of a surface of the granular activated carbon and micropores 101
formed inside of the granular activated carbon. FIG. 192 is a
schematicdiagramillustratinga structureof the fine pores formed
in the granular activated carbon. Here, il has been considered
that the reason why tLthe activated carbon 92 exhibits the

25 above-mentioned volume expansion effect is that gas is physically



m cropores 101. [0006] Here, in the granular activated carbon with an
average 5 grain dianeter of greater thangor equal to 0.1 mm a ratio of a
vol une which the nmacropores 100 occupy is larger than that of a volune

whi ch the mcropores 101 occupy. Therefore, the physical absorption effect
per volunme of the granular activated carbon is I|imted due to the |arge
ratio of the volunme of the nmacropores 10 100. Accordingly, in order to
obtain a | arge volune expansion effect, it is required that a | arge anount

of the grapylkarnaghiyate 'gﬁéegPe.§£ﬁ9|l%ﬁhﬁ%&%@%e@‘HQ$&p3jﬁ%ﬂ%§gogores

activated carbon 92 1s enT wever, in a snmall-size eaker

system si - l, i.Nsi t he bi net, 90 is_ s I o] n
activated ?ggcgﬁgéﬁlégeﬁﬁi ﬁ%%éﬁ%ﬁgﬂ%ﬁﬁhéﬁﬁﬁ% #h%??e%ﬁéAg%%rﬁgégﬁg? %H%the
snall-sizeg.ggudggggkﬁb system due to the limted volume of the activated
carbon 92 WhrcRP2an"pbé &rsposed inside of the cabinet 90, a sufficient

physi cal ag ion effect, cannot be obtai ned, tgereb resulting in
difficulti @8@€EexpaﬁﬂFﬁg W s PEATPOWT 261 BhGENcy band’ L o667 VPRAYS
additiaon, the nmacropores 100 functioning as the _passageways of the gas
serve as afratBUStIReFBE| Sf aReRd WAt ch a8 uphresses &0 1 -owWi: thé3das Wi éh
reaches the mcropores 101. Accordingly, in the granular activated carbon
with the avelwge Whighaile diamiterr of Jgﬁl%at@ummw e ISfralt e Ghat ai &
since the ratio 5 of the volune of the macropores 100 is large, a |oss of
acoustic ‘eneryy Whwiichhiesmeauspdrby 1he cabovey meticordd mootisei physical
resi stance,
absorption effect per volume of the granular activated carbon is
limited due to the large ratio of the volume of the macropores
10 100. Accordingly, in order to obtain a large volume expansion
effect, it is requiredthat a large amount of the granular activated
carbon is collected and a volume of the activated carbon 92 is
enlarged. However, in a small-sized loudspeaker system, since
a volume inside of the cabinet 90 is small, a volume of an activated
15  carbon 82 which can be nmounted is limited. Accordingly, in the
smail-sized loudspeaker system, due to the limited volume of the
activated carbon 92 which can be disposed inside of the cabinet
90, a sufficient physical absorption effect cannot be obtained,
thereby resulting in difficulties of expanding a desired low
20 frequency band.
F0007] 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

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



is also large, leading to a problemthat an acoustic pressure level of a

| ow frequency band is significantly reduced. 5 [0008) Moreover, when a
frequency band of an acoustic pressure is high, the macropores 100
functioning as the passageways of the gas serve as a high-cut filter which
bl ocks a transm ssion of sound wth space volunes and | engths of the
passageways of the nmacropores 100. Due to this influence of the macropores
100, in a high 10 frequency band of greater than or equal to 100 to 200 Hz,

a flow ofobhe,gas, {o dnendl GLOPEEES <1030hS: SURRIRSSEds oS Ber GsUbbyici N

t he high frequency band of greater an or equal t

physi cal a i ef fec rdl y._obt ai ned. .Theref.ore

vol une expgﬁgggg’gﬂ#?@?%%a§$?%gg?%%%%b%ﬁ?a?ﬁ%glfgegfaﬁﬁﬁﬁic%%E?ﬁga%gg’
activated carhon 92, th ranul ar activated carbon wth the avera rain
i ot or of S GHem b* Fhan GGG 1 BEO5 oL At Hed s Y500 SR T ha
an applicatjpon thereof is |i 'teg .to a | qudspeaker %%fH%%%MhiCh i's

dedi cat ed 20 Hast”of FFEEE tHaR"Gr 16qFHI e 00 H, DFYCTO9] Hence, an
obj ect of the gresent invention is to provide a |oudspeaker system which
i s conpact | AHP tapadler &t Ve eprofichnlgr c @i ehed a8 2TeRFAHEAE REFRRILE
frequency band, preventing a reduction in an acoustic pressure |level, and
exhi bi ti ngt@a iéiunehe asgrarer ohe e L f uagén ord ng APGH Y PequreTidy Bsh @ fof 200
to 200 Hz 25 or nore. 6 SOLUTION TO THE PROBLEMS [0010] A first aspect of
t he preseriad agsneiaohaisigireet dd tter which blocks a transmission of sound

with space volumes and lengths of the passageways of the macropores
100. Due to this influence of the macropores 100, in a high

10 frequency band of greater than or equal to 100 to 200 Hz, a flow
of the gas into the micropores 101 is suppressed. As a result,
in the high frequency band of greater than or equal toc 100 to 20C
Hz, the physical absorption effect can be hardly obtained.
Therefore, when the volume expansioneffect is tried to be obtained

15 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.

20 [00C9] Hence, an cbject of the present invention is to provide
a loudspeaker system which is compact and capable of reproducing
enriched bass, expanding a low frequency band, preventing a
reduction in an acoustic pressure level, and exhibiting a volume
expansion effect even in a high frequency band of 100 to 200 Hz

25 Or more.



a | oudspeaker system conprising: a cabinet; a cabinet; a speaker 5 unit
nmounted in the cabinet; and a powdery gas; absorption material which is

di sposed in an internal space of the cabinet and physically absorbs gas
present in the internal space, wherein an average particle dianmeter of the
gas absorption material is less than 0.1 mm 10 [0011] In a second aspect
based on the first aspect, dianeters of all particles of the gas
absorption material are less than 0.1 mm [0012] In a third aspect based
on the first aspect, the gas absorption material is of activated carbon.
15 [0013] In a fourth aspect based on the first aspect, the gas absorption

material iso0fraski ¥at edeCak ich is produced from plant, petroleum
resin, or coa .§?00¥4] ﬁn a ??PFﬁ@aspect based on the first aspect, the

| oudspeakey o sys em fArdfier. coppi.ses & Lixsl. bl ocking Jember, Lor 204 .o

bl ocking g d the gas a ption rmaterial is disposed in an rnternal
f the first hlocki nber . .[Q015] | . Sixth t based th
FrTth aspebrothEHTE SV oOK RGP RS | 8 TRAE of: & EREH TRt [OOLET" In

a seveBth aspect based on.the fifth aspect, a space 25 is forned insidﬁ of
the first ‘BHOCRIHG irehbariéna28bBGE  t#e GaOTI b S HEPSRTRELENi &R Lo DB 7]
In an ei ghth aspect based on the fifth aspect, the |oudspeaker system
conpri ses ‘HHuraIdispsted he o kaEepnadiGhvge of the cabinet andphysically

absorbs gas present in the internal space, wherein an average
particle diameter of the gas absorption material is less than 0.1
mi .

10 [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.

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

20 blocking gas, and the gas absorption material is disposed in an
internal space of the first blocking member.

[0015] In a sixth aspect based on the fifth aspect, the first
biocking member is made of a thin film.
{0016} In a seventh aspect based on the fifth aspect, a space

25 1is formed inside of the first blocking member and above the gas



menbers, the gas absorption material is segnmented and each segnent 5 is

di sposed in an internal space of each of 4he first blocking nenbers, and
each of the first blocking nenbers is disposed in an internal space of the
cabinet so as to forma space between each other. [0018] In a ninth aspect
based on the eighth aspect, the 10 |oudspeaker system further conprises a
plurality of housings, in at least a part of which an opening is fornmed, a
vol une of each of the housings is larger than a volume of the first

bl ocki ng ngpher...; ;and f.i.r.st bl ocking nenber is disposed in an internal
space of each BFl?ﬂemﬁggéfﬁﬁ§. 15 [0019] In a tenth aspect based on the

fifth aspe he | oudspeaker stem conprises a plurali of the first
bl ocki ng E%%%ZRS, tﬁ% Sgseﬁﬁggﬁ%t?%ﬁﬁ%%fg??gg °§ 5%5%3%&%y ahtE8ach the

segnent is _di,sposed an internal space of ﬁhe first hlocki nenﬁ r, the
first bl ockPHgSRERBEF R¥E" X ROUSTRGSSI A BL-CFEALE YaOBallCof LHAT oRLOGKART
opening is fo%ned; and a film a periphery of which is attached_ on the
openi ng, aRGPRESsdgifeAf 8RR RIDSR PRICEH Lit &F iSHIND tese And FicsHbesd™ PR tan
internal space of the housing. [0020] In a eleventh asgect based on the
first aspett,dtPeOSERubBprAkErtSyBREnFPaFEhef eBRPrPEesha passrvelealiator
which is 25 nounted in the cabinet and driven by vibration of the speaker
unit. 8 [9PR¢rsn andwedthhodspeet f basedobackhegelenkbarh aspdésposhe in
| oudspeaker system further conprises a plate nenber which is disposed
bet ween t hen pastt ek athator oandh¢ healgagetbsor psi bn form a space between
each other.
(0018} In a ninth aspect based on the eighth aspect, the

10 loudspeaker system further comprises a plurality of housings, in
at least a part of which an opening is formed, a volume of each
of the housings is larger thanavolume of the first blocking member,
and the first blocking member is disposed in an internal space
of each of the housings.

15 0019] In a tenth aspect based on the fifth aspect, the
loudspeaker system comprises a plurality of the first blocking
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

20  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 a2 eleventh aspect based on the first aspect, the

loudspeaker system further comprises a passive radiator which is

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



material 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 nenber, an opening is formed in a direction fromthe passive
radi ator toward the gas absorption material. [0023] In a fourteenth aspect
based on the first aspect, the 10 cabinet is a closed-type cabinet. [0024]
In a fifteenth aspect based on the first aspect, the |oudspeaker system
further conprises an acoustic port which is nounted in the cabinet and

aCOUStica|£MOQQ pl estan, inter pal Snace: and an %48 83k Spaeea0belbhe the

cabinet. 15 [0025] A sixteenth aspect of the present invention s directed

to a nobil fo&sgggaﬁ%gg%égwdéém& &%gggégggée&a&% g{ﬁ(nék?ecrc%}gi&g tQ

any of clains 1to a case suppor system

[0026] In &, e h pect_based. on the.sjxteent spect 2 he.
speaker un?%gﬁégg&agg%ﬁgg%cgﬁrﬁI%%%gﬁy%igﬁ %%%%f S oﬁ%l a.%§ %?g%%?gﬁophe
voice coil_is fixed, and the speaker unit is mounted _such that anothe

ace of tHB B BBRT aiin TAcES S Mt SPAAT SBATE Tof "eng a4t REFCSF0BSH IR an
eightegnth asgect based on the sixteenth aspect, 25 the nobile term nal
uni t fdrthRFSCOhprides®hsecond bl ocki ng nember 9 for bl ocking the gas

absorption material,_ and the second bl ocking nenber is diEPosed in the
i nternal spate? of ther cabhdétecs tdsaggechape e o tiie dyedkéh aAPECANndiRhe

gas absorption material .
tne plate member, an opening is formed in a direction from the

passive radiator toward the gas absorption material.
[0023] In a fourteenth aspect based on the first aspect, the

10 cabinet is a closed-type cabinet.

[060z24] 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
toc a mobile terminal unit comprising: a loudspeaker system
according to any of claims 1 to 15; and a case supporting the
loudspeaker system.

[G026] 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



[0028] A nineteenth aspect of the present invention is directed 5 to a
vehicl e conprising: a | oudspeaker systemaaccording to any of clains 1 to
15; and a car body, inside of which the | oudspeaker systemis disposed.
[0029] A twentieth aspect of the present invention is directed to a video
apparatus conprising: a |oudspeaker systemaccording 10 to any of clains 1
to 15; and a housing, inside of which the |oudspeaker systemis disposed.
EFFECT OF THE | NVENTI ON [ 0030] According to the above-nentioned first

aspect, sipge plRiey %%r egg fard il for@ihl%%%tﬁr 10f aEBeL}g@%e%%Qir BLLER; ng

material is less than 0.1°nm a ratio of a volume of the mcropore mhlch

physi cal | y,ahsarbss thes e&i Si %Ih%e %e?ﬂgﬂa\%ggc\é‘ Lh Ertﬂét d:&tlr]iélce so as to

conventi onal gas absorption materi a whose aver age ral n et er

gr eater { han. ot  egya e“gea%emnmer%faorﬁengO' J?X@anguggt%gﬁtlo of

t he gas absorption na Whos e average par Tes% ¢ han
0.1 mMmis ared th that of .the convention one. The v e
expansi on 1078 namﬁr%{e?la’e“ﬂﬂeaa%%@sc- fta “Pange T bt iy & dgpeted
partic e dianmeter, is. less than 0. 1 nm Thus u5|n§ t he % S absorgtlon
materi d whdst PEUEvET dgdipht £ 1129 e ﬂl%ﬁﬁﬁ%@e?geFe§¥sFﬁ n2fcoid

suff|C|ent r eat 10 vol unme expansi on effect can be obtalned as conpared

with a cas £heP dotivERei difdT §asiyabsbe perodt marie] Ahewhosdorsarage

grain dianeter is greater than or equal to 0.1 mmis used. As a result,
in a case WherE alyolifmeCBEdt he gas absorption material is the

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

loudspeaker system is disposed.

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

25 average particle diameter is less than0.1lmm, a sufficiently great



5 sane as that of the conventional one, a |ow frequency band can be
further expanded as conpared with that ofigthe conventional one. |In a case
where the same width of the | ow frequency band as that of the conventional
one i s expanded, a volune of the gas absorption nmaterial itself can be
reduced as conpared with that of the 10 conventional one. As a result, the
| oudspeaker system can be downsized as conpared with the conventional one.
In addition, according to the first aspect of the present invention, since

a ratio O(IO@‘UM@' é’gﬁagglgheef@&&@pgéﬁsoé oied; A4y the C%%aarté%omtt'hoﬁ case

material is snal as conpare wth that of the conventlonal one,

effect of fyncLi 9@11 19%%?;%”51af:%!)%ﬁ'&loma%ﬂlsalcﬂ{é Jpé/ {@?raln

macr opores, can be re UCG resu even a conpact

wh f band
SyStem WHgLEe Lo S0 sierpla 8 apodugl o, of = {1 sysasy. o

|| th f band to b ded.. 20 Furth di
The 117t bipecteof § “%9%&3\2%” i Reht Pk, 09| HeE FRe. P T80 Bf | e  dof e

of the_macro ores formed in t 9%% absorption material is smal| 3
conpar ed wEASthat itk ton PP BRAPIBRECN VAl {6 of TSHESEBHSPRES Can
resi stance, which is caused when gas passes through the macropores, is
smal | . Thude IATERICRIBANSEdi4F SATREFESE Vet pridssupé The 6PnvERItdPas eafsed
by the acoustic 11 resistance, can be suppressed. [0031] According to the
above- nenti%ﬁ%§@§§t6ﬁérésbé@tSamﬁew¥@Vh ¥ equedey Basdveas & ahgr eRekhat

expanded. [0032] According to the above-nentioned third aspect, the gas
of the conventional one is expanded, a volume of the gas absorption

material itself can be reduced as compared with that of the
10 conventional one. As a result, the loudspeaker system can be
downsized as compared with the conventional one. In addition,
according to the first aspect of the present invention, since a
ratio of a volume of the macropores formed in the gas absorption
material is small as compared with that of the conventional one,
15 the effect of functioning as a high-cut filter, which is caused
by the macropores, can be reduced. 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.
20 Further, according to the first aspect of the present invention,
since the ratic of the volume of the macropores formed in the gas
absorption material is small as compared with that of the
conventionalone, avalueof anaccusticresistance, whichis caused
whengaspasses throughthemacropores, issmall. Thus, areduction

25 in an acoustic pressure level, which is caused by the acoustic



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

[ 0034] According to the above-nmentioned 5 to 6 aspects, a 10 reduction in
an effect of physically absorbing gas, which is caused when the m cropores
formed in the gas absorption material 12 absorb noisture, toxic gas,
cigarette snoke, odor, and the like in external air, can be prevented. As

aresult, Lhe;y expansi.o fect,.qWhich is brought about by the gas
absor ption na%e?%ggg'cgﬁﬁbgelgu§§ﬁ%§t%&ffor a long term Scattering of the

gas absorpt} mat ey | Lh_an internal space of the cabinet ca
revented 2PB03s) abeararhadits ThE BhoreRent Ponedtettin noasahe s e

acoustic p essure 9ﬁ§ersted from_t he speaker %g%i is easily transmtted to
the gas absorprFony mt8ri §F" ﬁeF@E3 T SWiRY 1% 20 1 ow frequency band to

be further f@gg ded. %OO3§] According to the above-nentioned eighth to
tenth aspek?%$72) t he HasOaBEd? 13 SRenaPer EaleB6&8nR6: tRbI f xiPemldr £N%efgeh

of a gassagemay t hrough which the gas reaches an inside of the gas
absor pPi orPRRert 4P1| E3EaBERANEREI Py Oddicad vas sshifpareEti wi th a 25 case
where the gas absorption naterial is disposed in an internal 12 space of
one first BI®GEKi ng rsedrerding taddhe iadrevearnarenied fbivglhh 2 fleeghs the gas
absorption material contacts the gas is enlarged. Thus, the acoustic
resi st ance e et 1 dre mpets milsslocpti ba efitart Grated carborberiedudede anduthed
acoustic pressure level of the | ow frequency
from pilant, petroleum resin, or coal.
[0034] According to the above-mentioned 5 to 6 aspects, a
10 reductioninaneffect of physically absorbinggas, which is caused
when themicropores formed in the gas absorptionmaterial 12 absorb
moisture, toxicgas, cigarette smoke, odor, andthe like inexternal
air, can be prevented. As a result, the volume expansion effect,
which is brought about by the gas absorption material, can be
15 exhibited for a long term. Scattering of the gas absorption
material in an internal space of the cabinet can be prevented.
f0038&] According to the above-mentioned seventh aspect, the
acoustic pressure generated from the speaker unit is easily
Lransmitted to the gas absorption material, thereby allowing the
20  low frequency band to be further expanded.
[0036] According to the above-mentionedeighth to tenthaspects,
the gas absorption material does not collect and a length of a
passageway through which the gas reaches an inside of the gas

absorption material is substantially reduced as compared with a

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



5 band can be further inproved. [0037] According to the above-nentioned

el eventh aspect, the |oudspeaker systemof the present invention functions

as a passive radiator type |oudspeaker system which is one of the phase

inversion type systens, enabling a further inprovenent in the acoustic 10

pressure | evel of the | ow frequency band as conpared with that of the

conventional one. [0038] According to the above-nentioned twelfth aspect,

it can be prevented that the passive radiator contacts the gas absorption

mat eri al . 0 c ' t.Q it - menti thirtee , .. the
12aL805PLAceor 0t 1 dAcdlie ARRKS- M ALl pRelt: LI T LeentD agpegt oy

acoustic pressure |eve requency Da urt her "I nprov
[ 0040] Acc i t bove- nent.i aned fourteenth aspect, ,it can
PR P GeM Pl et S oL b9 S act 4o 286 he 104E-

prevent ed at“gas out'si € “cabinet r'ec a gas
absorption terial..[0041] According.to the above-nentioned fifteenth
et DhsR B e B bR FhORE hev SPRGENER oh bane bhsl T Gan

bass-refl ex-t | oydspeaker system which is one of the phase inversion
type systeﬁ%.ggguf%%4§$$ﬂggbﬁ£QRf9%FtHﬁ?%&RN%Jﬁ%ﬁﬂi6ﬁé§%§eééﬁtééﬁﬁﬁency
aspect, 13 ow ng to the diaphragmwhich is disposed so as to be sandw ched
bet weer t hB2iHt 6FRaPespaEEgad ifke owsite coil, the powdery gas absorption
mat eri al does_not contact the voice coil, thereby preventing abnornal
sound and BCfa7iure Huecrding &b dta Edalvesimmmnttioned eleventh aspect, the

loudspeaker systemof the present invention functions as a passive
radiator type loudspeaker systemwhichisoneof thephase inversion
type systems, enabling a further improvement in the accustic

10 pressure level of the low frequency band as compared 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.

15 [0039] According to the above-mentioned thirteenth aspect, the
acoustic pressure level of the low freguency band is further
improved.

[0040] According to the above-mentioned fourteenth aspect, it
can be prevented that gas outside of the cabinet directly contacts

29 the gas absorption material.

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

25 (0042] According to the above-mentioned seventeenth aspect,



5 circuit, which are caused when the gas absorption material contacts the
voice coil. [0043] According to the abovesnenti oned ei ghteenth aspect,

owi ng to the second bl ocki ng nmenber, the gas absorption naterial does not
flows into the speaker unit, thereby preventing abnormal 10 sound which is
caused when the gas absorption material contacts the diaphragmor the

| i ke. BRI EF DESCRI PTION OF THE DRAWNGS [ 0044 ] [FIG 11 FIG 1l is a
tectonic profile show ng one exanple 15 of the | oudspeaker system

accordi ng £Qiaqfisstnenbodinent., wﬂf%ﬁaiéﬂdf%gﬁfééié%>%ﬁdkﬁgbénéﬁﬂgwﬁgged

acoustic pressure frequency characteristics el ectrical 1 npedance

characteri ﬁékﬁéei}ntﬁle giggggggxggIggxgt &My Lﬁg%%e%fﬁe 13 kﬁefggkgggg"ggg

showi ng a relations t n-an average parfic di ame

absorption Lal n vol ume expansion.ratio. [FIG 4], Fl 41s a
tectonic p?%rgl ?élc?wuin%;%trﬁﬁg choees eri%%r(rp 8”16?(:5 I%Ec')lt?dsffﬁlela%eerc%%/ls‘t e%lereby
according to a second enbodi nent. FIG 5] .FIG 5 is a diagram show n
rcoust i ¢ pr BeLeR BTS8P 5 Sl Mot o ot LSS AP GOett P HIradaPEET 14
characteristics.in %,p ssive radi ator type system [FIG 6] FIG 6 is a

di agra sh%%\ﬁlﬁl%' VAR= 'Ehr%\,ﬁia@ﬁeddﬁé?ﬁ ﬁé% PHALRT RLP %ﬁﬁ&la&ﬁr&ada??ﬁ?ﬁhs
plate 22. [FIG 7] FIG 7 is a diagramillustrating a sectional 5 side

vi ew and atPearc¥rewsCalpart of which is a sectional view,

[0043) According to the above-mentioned eighteenth aspect,
owing to the second blocking member, the gas absorption material
does not flows into the speaker unit, thereby preventing abnormal
10 sound which is caused when the gas absorption material contacts

the diaphragm or the like.

BRIEF DESCRIPTICN OF THE DRAWINGS
[0044] [FIG. 1] FIG.lisatectonicprofileshowingoneexample
15 of the loudspeaker system according to a first embodiment.
[FIG. 2] FIG. 2 is a diagram showing acoustic pressure
frequency characteristics and electrical impedance
characteristics in a closed-type system.
[FIG. 3] FIG. 3 is a diagram showing a relationship
20  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
examplie of a loudspeaker system according to a second embodiment.
[FIG. 5] FIG. 5is a diagram showing acoustic pressure

25 frequency characteristics and electrical impedance



of one exanple of a | oudspeaker system according to a third enbodi nent.
[FIG 8] FIG 8 is a diagram show ng an rpfluence that a value of a
specific acoustic resistance Rs exerts on the acoustic 10 pressure
frequency characteristics. [FIG 9] FIG 9 is a diagramillustrating a
sectional side viewand a rear view, a part of which is a sectional view,
of one exanple in which bl ocking nenbers 33 are disposed inside of a
cabinet 30. 15 [FIG 10] FIG 10 is a diagramillustrating an oblique

per spect i veryi-awiaf ;the bl agking Jmnber 33 {6 « LA JFLG,11A IS a

diagramillustrating a front view of a nobile phone in which the

| oudspeaker system of[ rkhe @geskeﬂg. éque_rgt qugglr%hﬂer%lrﬁrlo%bkﬁ%eq éﬁv[i'éka 'nlldﬁllcﬁl G

11B is a diagramillustratihg a side view of t one shown in
FIG 11A : Cl, L El 1 i S iagram.llustraiin rear view of the
nobi | e pho%gggﬁg\% %%EF%@G ]IF%&Jme[CEIOCé ?ﬂ%%]&lﬂﬁ ﬁ?isa%gd?%gr amillustrating
Tin 15 TR 13] H 18T S T AoF art SHOW T 4 TS oBtaPnaat hheR° !
anplityde characteristics of a djiaphragm56 in a speaker unit 50 are

§d %g« s?hgmti

measur 8d ont3%| b pEket ST e ® &IP3 1SFRGEECt 1R 0V EE,

and FIG 12, 5 [FIG 14] FIG 14 is a diagramillustrati ng one exanple
of one example of a loudspeaker system according to a third

embodiment.

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

avalue of a specific acoustic resistance Rs exerts on the acoustic
10 pressure frequency characteristics.

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

15 [FIG. 10] FIG. 10 is a diagram illustrating an obligue
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.

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

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

[FIG. 12] FIG. 12isadiagramillustratinga sectional

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



in which the | oudspeaker system of the present invention is nounted 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
diagramillustrating another exanple of a | oudspeaker system nounted
inside of a car. [FIG 17] FIG 17 is a diagramillustrating a
configuration of one exanple in which the | oudspeaker systemis nounted in
a thin-shaped television. 15 [FIG 18] FIG 18 is a tectonic profile of a

maj or portion of a Pﬁ@eﬁk§On@hGlQH9§B%95§5%?¥E%§Q%MkEJQrégﬂlg%ﬁ%a%geﬁs a

schematic diagramillustrating a structure fine pores fornmed In a

Po045) 1055 36" °E§fﬂb@‘7’§h sBritet 11 50, 62! A" 5 aler Ut 15 gas !

absor pti ong @%ﬁ%{hgasur gguds - gber 2 21 %slve qghgtqr 1@5?211

56 di aphragm 212 suspen5|on Séeg ntafi% arrangenent nechanlsm
first strUfigrgé ?igteand3%ﬁGseﬁgnd structural plate 323 coupling plate

5 [FIG. 14] FIG. 14 isadiagramilliustrating one example
inwhich the loudspeaker system of the present invention is mounted
in a door of a car.

[FIG. 157 FIG. 15isadiagramillustrating one example
of a loudspeaker system mounted inside of a car.

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

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

15 [FIG. 18] FIG. l8isatectonicprofilecofamajcrportion
of a conventional loudspeaker system.

[FIG. 1%] FIG. 19 is a schematic diagram illustrating

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

24 DESCRIPTION OF THE REFERENCE CHARACTERS
[00451 iC, 20, 30, 65, 73 cabinet
11, 50, 62, 74 speaker unit
12 gas absorption material
13 33 blocking member

25 21 passive radiator



331 housing 332 film40 nobile phone 10 41 nmain body case 42 liquid
crystal display 44 antenna 45 hinge sectgon 51 frane 15 52 yoke 53
magnet 54 plate 55 voice coil 57 gasket 20 58 shielding mesh 60 w ndow
section 61 door main body 63 seat 66 plinth 25 67 punching net 17 70
t hi n-shaped television 71 display 100 nacropores 101 mcropores 5 BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON
211, 56 diaphragm
212 suspension
32 segmentation arrangement mechanism
321 first structural plate
5 322 second structural plate
323 coupling plate
331 housing
332 film
40 mobile phone
10 41 main body case
42 liquid crystal display
44 antenna
45 hinge section
51 frame
15 52 vyoke
53 magnet
54 plazte
55 wvoice coil
57 gasket
20 58 shielding mesh
6C window section
61 door main body
63 seat

66 plinth

25 67 punching net



[ 0046] (First Enbodinent) Referring to FIG 1, a |oudspeaker system
according to a first enbodi nent of the present invention wll be
described. 10 FIG 1 is a tectonic profile showi ng one exanple of the

| oudspeaker system according to the first enbodinent. In FIG 1, the

| oudspeaker system conprises a cabinet 10, a speaker unit 11, a gas
absorption material 12, and a bl ocking nenber 13. The | oudspeaker system
shown in FIG 1 is a closed-type | oudspeaker 15 system [0047] The speaker

unit 11 is, for exanpbhe, Q- gﬁgﬁgaoggﬂgghglgxpe speaker. The speaker unit
11 is nDunted at an openlng orimed on an upper portion of a front face of

the cabinet 10. The-g ?95 tion material 12 is powdery activated carbon
20 with an average partlc dianeter of 0.01 to 0.03mm (hereinafter,
referred to as pomdeﬁﬁoag% §%§grggrbon) . The above-nentioned powdery
activated carbon is produ uced crushing activated carbon, which is nade
froma plant- derlved1 terial, for exanple, coconut husks So as to be in
a powdery state with AVETRGRCPaFticl e 25 diameter of 0.01 to 0.03 mm
The bI% king menber 13 is a nenber 18 through which gas does not pass. The
bl ocki nrg menber 13 is forned, for exanple in a bag-like shape. The

bl ocki ng nenber 13 is nade of for exa a thinfilm A thickness of

the thin f??ﬁ?l@ODEngReQQRBW§NGOOU65T 9@¥§N?&Q¥rlal of the thin film

for exanple gonV|n yl chloride, ponV|nyI|dene chloride, or the like is
used. Thel %%6 bsorb?%éﬁtnﬁ@@@ﬁamemz i s seal ed and packaged, containing

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

15 system.
(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
20 with an average particle diameter of 0.01 to 0.03 mm (hereinafter,
referred to as powdery activated carbon). The above-mentioned
powdery activated carbon is producedby crushing activated carbon,
which is made from a plant-derived material, for example, coconut
husks, so as to be in a powdery state with an average particle

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



air, by the blocking nmenber 13, and di sposed inside of the cabinet 10. As
menti oned above, the gas absorption matefrigal 12 is disposed inside of the
cabinet 10 in a state where the bl ocking nmenber 13 10 shuts off outside
air. A space of the cabinet 10, which is other than a space of the speaker
unit 11, the gas absorption material 12, and the bl ocking nmenber 13, is
referred to as a roomR . [0048] Next, operations of the |oudspeaker
system according to the present enbodinment will be described. The speaker

unit 15 11:hsoaRnehects adunani cnbyne, speake. Bdcphen Aol £o5rical skgnal

is applied, driving po IS gener in'a voice co I VI ng power

vibrates acdiaphiqgn of; f he,speaker ynil.11.and.an  aGousLiGr LoSW g Ls

generated on front and rear ces “diraphragm e acousti1c pressure
generated fro he rear.face 20, of I?e di_aphr.agm chan a pressure_in_the
Poom RL fof koa- AT AR bt Re' kb Tett 105 TG IBFees e ERange chiels Spl i ¢
vibration _of a surfac % t he hl ocking nenber. 13 which_seal s t he gas
absor pti onfoFrﬁtxe,@rni%91e'1;'8 HEF eupon® 92 [5tessuPé sitdd "of L the ftﬂro‘éﬁg?”@le'
menber ~ 13 changes. Inside of the bl ocking nenber 13, the gas,. absorptiaon 25
materi al 12°1¥VEREHSLER L KELoPELHGIy Y [drEt0CRACER fiEet O hEE thEe 16 U§gs -
absorption material 12 physically absorbs gas, a change in a pressure
i nsi de of The d51SoeRPAGPHERBERAUBT L8] sihpEesselied And parksdrs, thetpibssire
change in the roomRl is suppressed and a volune of the cabinet 10 is
expanded &l an byquhedtem kinemnenbes A3, aan@siiisposed Lheiteuds péakeabsystem
according to the present enbodinent, even with a cabi net being
smal | -si zed) . b&dssmentioned above, the gas absorptionmaterial 12 isdisposed
inside of the cabinet 10 in a state where the blocking member 13
10 shuts off outside air. A space of the cabinet 10, which is other
than a space of the speaker unit 11, the gas abscorption material
12, and the blocking member 13, is referred to as a room RI1.
[0048] Next, operations of the loudspeaker system according
to the present embodiment will be described. The speaker unit
15 11l 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
20 of the diaphragm changes a pressure in the room R1 formed inside
of the cabinet 10. This pressure change causes split vibration
of asurface of theblockingmember 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

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



reproduction which could be realized if the speaker unit 11 were nounted
in a large cabinet is enabled. [0049] Here, an effect obtained when the
powdery activated 10 carbon with the average particle dianeter of 0.01 to
0.03 mMmis wused is shown in FIG 2. FIG 2 is a diagram show ng acoustic
pressure frequency characteristics and el ectrical inpedance
characteristics in a closed-type system Specifically, in FIG 2, the
acoustic pressure frequency characteristics andthe electrical 15 inpedance

characteri§EEC§b§5§p§bgwﬂma£s§9§§Fhze §g8&9a§19a§ssw@%%eﬁag,Saeéﬁgﬁg@nkﬁ

having a bore of 8 tcmis nmounted in a inet, “having an internal volune

of 0. 1iterpeiosublch,00Lhi g Lccpntalned: o fueassauher s 3 sanventiogal

granul ar actlvated carbon w average~grai n di ameter to 0.

is contained; _and a e 20 where the above-nentioned.powdery activate
carbon |5 SoRTarned CHS Hhe"Yae aBhonpr of RATerTa 12 TfobSHpErRCFIETS, a
graph Al shows the&%f%iStlc pressure . freggggfy characterlstics in the case

wher e not hi g’ 1'¢'¢ e 25 gthe T dBi REPANASHr ABh? A2C9ROWRLERE BFRLEFT ca
i npedance 25 characteristics under conditions in the graph Al. Ag

p raph
Bl showg 207S the atbdst i@ EP@s%GPQSPﬁ@&ﬁéhéySéﬁar36F@Fﬁ§f¥k§0iHhﬁh%r%g%@t

where 40 g of the conventional granular activated carbon &avera e grain
di amet er ;. THCLFDIB mEvepeci i Tl strfeadelntiea:Pabod nPre}irgizeent dphed. A
graph B2 shows the electrical inpedance 5 characteristics under conditions
in the grapPBIdYCHraphIGrishowstd tigeragddgeic pridss refaquericy 11 were
characteristics in the case where
mounted in a large cabinet is enabled.
[0049] Here, an effect obtained when the powdery activated
10 carbon with the average particle diameter of 0.01 to 0.03 mm is
used is shown in FIG. 2. FIG. 2 is a diagram showing acoustic
pressure frequency characteristics and electrical impedance
characteristics inaclosed-type system. Specifically, inFIG. 2,
the acousticpressure frequencycharacteristicsandtheelectrical
15 impedance characteristics are shown, respectively, inacase where
a speaker unit having a bore of 8 cm is mounted in a cakinet, 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
20 where the above-mentioned powdery activated carbon is contained
as the gas absorption material 12.
[0050} In FIG. 2, a graph Al shows the acoustic pressure
frequency characteristics in the case where nothing is contained

in the cabinet. A graph A2 shows the electrical impedance

25 characteristics under conditions inthe graph2l. AgraphBl shows



40 g of the powdery activated carbon (average particle dianmeter: 0.01 to
0.03 mm specific surface area 1700 nR2/g)ypi s contained. A graph C2 shows
the el ectrical inpedance characteristics under 10 conditions in the graph
C. [0051] In the graph A2, a resonance frequency in the case where
nothing is contained in the cabinet is foA= 121.3 Hz. In the graph B2, a
resonance frequency in the case where the conventional granular activated
carbon is contained is foB= 107.1 Hz. In the 15 graph C2, a resonance

frequency tpeothe, case- g8y Qefpe&gsﬁgy &&%@{@9% Prihe Ju gsept.

enbodi nent is contained is re a resonance frequency in

the case “@Srfg%h@n %%%%Q%J{Q'Zh%lsgﬁ%%ﬁa%”éét19§F£’S”t$ﬁ5‘oer§’ @RS, e%rg%ﬁ

i s supposed oc = ereupon, “a vol une” ex an5|on r
cabi net 20 case mher he convent.i onal nular act i d e on_is
cont ai ned |lam%pgfo ovii g @alug1 { ?3%9%#%%)%8 ﬁ??{af?gleggﬁzm ?ﬁf =5
1.49 On the 0 her and, vol u ansion ratio of the cabi é

case mhere “rhed ery tl%ﬁf@ 2boﬁﬁ9¥ oﬁﬁﬁluﬁﬁ?%t¥h%a ZSlWB? BWFRg

val ue. & éfor /fos)2 - 1}/{ (foc/fos)2 - 1} = 2.43 As shown above, the
vol unme exﬁ% %ﬁt?éf?BlFﬁ 1%%%%dhhéP€SPHethBéMH%?&Béctﬁ%é?é&héaf%BﬂW?s
contained is |arger than that in the case where the conventional granul ar

acti vat ed &a® B&RUSE ICoREafhede B TmRNCasherawT a5 FiGs 2n e gasewhere

frequency band of less than or equal to 80 Hz, an acoustic pressure |evel
in the grgﬁhgcpf he powdery activated carbon (average particle diameter:

0.01 to 0.03 mm, specific surface area 1700 m?/g) is contained.
A graph CZ shows the electrical impedance characteristics under
10 conditions in the graph Cl1.
[0051] In the graph A2, a rescnance frequency in the case where
nothing is contained in the cabinet is f,,=121.3 Hz. 1Inthe graph
B2, a resonance freguency in the case where the conventicnal
granular activated carbon is contained is fyp= 107.1 Hz. 1In the
15 graph C2, a resonance frequency in the case where the powdery
activated carbon in the present embodiment is contained is
foe = 94.5 Hz. Here, a resonance frequency in the case where the
bore of the speaker unit, as mentiocned above, is 8 cm is supposed
tobe foc=70Hz. Thereupon, avolumeexpansionratioof the cabinet
20  in the case where the conventional granular activated carbon is
contained is the fcllowing value.
{(£on/fos)” = L}/ {{fon/fos)? -~ 1)} = 1.49
On the other hand, a volume expansion ratio of the cabinet in the
case where the powdery activated carbon is contained is the

25 following value.



hi gher than that in the graph Bl. Also it is understood that the acoustic
pressure level in the graph Cl is inproved by approximately 2. 5 dB with
respect to the acoustic pressure in the graph Al. The 10 reason why the
vol une expansion ratio in the case where the powdery activated carbon is
contained is larger than that in the case where the conventional granul ar
activated carbon is contained is that in the powdery activated carbon, a
ratio of a volunme which the mcropores 101 shown in FIG 18 occupy is

| ar ge. The{pg&gQ%yZQS.qggl vt edecarbon; i s_produced through crushing into
further finer particles than the grains of the conventional granul ar

acti vat ed pcanhom, JbQl heh WorLds, Céggghegohnrm%nfn Epnen b gaks ! be

macropores 100. Thus, in the p tivated car aratio a vol une

f th d, 2 f I, f
the i cr opior 8 19271 #%%%%Cc;air%iﬁﬂnﬁsr eahgRer haFaia?g?ﬁet%caor%@n“t?&#;?hg
granul ar activa scrlbed

S oador o acﬁ%%wéareic?‘&%on‘é%n?h%ﬂaiag%l S o AT e Far Dbty Ak Tae - of

physi cal | y_ . absor bi as. is_inproved as conpared with that obtained by the
55 condent T 8Had ag?fﬁﬂ?‘gﬁ Hetiat et ot Bont Oexipafidi Fig4 ]W?flu%? ?e% tRdn

functional volune of the cabinet by 2,43 tinmes, increased from 1.49 tines
which is obt &TEd By BHeHEonvrt Tonal L gramd B actdVat éd to& BEAPIAS 1als
result, when a volune of the gas absorption material 12 is the sanme as
that of tHE BonvéME0ARE tohe, Chh@Tagw PlequBhey Bt Bandneam SE@oLUEREr the
expanded as conpared with the conventional one. And when an expanded w dth
of the | owdretueneyebandeilssvudiein the graphCl is improvedby approximately

2.5 dB with respect to the acoustic pressure in the graph Al. The
10 reason why the volume expansion ratio in the case where the powdery
activated carbon is contained is larger than that in the case where
the conventional granular activated carbon is contained is that
in the powdery activated carbon, a ratic of a volume which the
micropores 101 shown in FIG. 18 occupy is large. The powdery
15 activated carbon is produced through crushing into further finer
particles than the grains of the conventional granular activated
carbon. In other words, crushing in a fine manner breaks the
macropores 100. Thus, in the powdery activated carbon, a ratio
of a volume of the macropores 100 is decreased, whereby the ratioc
20 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

25 conventional granular activated carbon, expanding a virtually



sanme as that of the conventional one, a volunme of the gas absorption
material 12 itself can be reduced as conpared with the conventional one.
As a result, the | oudspeaker system can be smaller than the 10
conventional one. [0053] The above-nentioned powdery activated carbon has a
smaller ratio of a volune of the macropores 100 than that of the
conventional granul ar activated carbon. Accordingly, by using the
above-nmenti oned powdery activated carbon as the gas absorption 15 materi al

12, a redugljon;|n.an, a¢onst ¢ 9@885g5§ng@vsg 2%@%09-hés,C9Hé?9a9¥dt??om

macr opores 100, can be Suppréssed as conpare e tonvent i onal

granul ar a6t} 3teg ook boR 90841 Lo, y}% aboye. deseription, the,0as, . cq

absor ptl on erl a 'St rvate car € aver age

ticl 20 d t t
DDsor bt LorChaberT al 52 FETHOE 11 B ThUThe ”i&??¢%?%§—é&%ﬁ%ﬁfﬁhﬁag?ﬁéﬁl
por ous naifrlal havi ng the physi cal absorption effect may 2
Exanmpl es o ﬁﬁétgﬁhéﬁmgo?%dguﬂhPérFEF %H%V%%BF?F%l %“?16%“1 P reqﬁ?ﬁﬁ?na

(A1233), zirconia (ZrQ3), magnesia Ng , ferrosoferric 25 oxide (Fe304),
mol ecuPar %@%@eca%tkee %rtfp%ezs%qparrhé Vet ageiparefcy et BhetePr ot thegas
absorption material 12 is not [imted to 0.01 to 0.03 mMm It is only
required ¥Mat e al@age papandee i dpetdr Lok e GerTabsor frarsh LratBei al
12 is less than 0.1 mnm Here, referring to FIG 3, the reason 5 why the
aver age patanche W%erThQ)ﬁonh@n@a@n@Bs@m@t iaono haedifat he y2 s asherpresent
invention is less than 0. 1 nmw Il be expl ai ned.
material 12 itself can be reduced as comparedwith the conventional
one. As a result, the loudspeaker system can be smaller than the
10 conventional one.
[0053] The above-mentioned powdery activated carbon has a
smaller ratic 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
15 material 12, a reduction in an acoustic pressure ievel, which is
caused by the macropores 100, can be suppressed as compared with
the conventional granular activated carbon.
IG054] In the above description, the gas absorption material
12 is the powdery activated carbon with the average particle
20 diameter of 0.01to 0.03mm. Here, amaterial of the gas absorption
material 12 is not limited to the activated carbon and other porous
material having the physical absorpticn effect may be used.
Examples of the other porous material are zeolite, silica (5103},

alumina (Al;03), zirconia (Zr0;3), magnesia (MgQ), ferrcsoferric

25 oxlide (Fej;04), molecular sieve, etc.



FIG 3 is a diagramshowi ng a relationship between the average particle

di aneter of the gas absorption material %2 and the volume expansion ratio.
In FIG 3, a case where activated carbon is used 10 as a material of the
gas absorption material 12 is showmm. Also in FIG 3, the activated carbon
i s disposed inside of a closed-type cabinet having an internal volunme of
0. 5L, and an acoustic inpedance inside of the cabinet containing the
activated carbon with varied average particle dianmeters is neasured. And

based on_t hgogBasur egy 15 3cousti C'r@%qaencqelar@%t%@n L AguLT LyablK i or

functi onal inside o ablnet ai hed aS a vol ume expansi on

ratio with, §E§r§”fdfcar B itgald Y ofunst iangl ool e 0Dt ined, 0.8, case

wher e the ac Iva on I'S no con al ne SO In

expansi on i S_obtai ned respecti. se whe re t he .avera

par i1l o dF BbelS 7 e RS e F o arol T T 8 3@59%@ SFE e Bs 5P age
particle dkgnetei of the activated carbon |s 0.016 mhere t he average
particle diamttet€of thalabtivEted %%F%onr?§er61036tﬁnf1ﬁheﬁe the avarage
partlcle di aneter of the activated carbon is 0.136 mmn where the average
particlPe dVAWets agfetawe psradcilgatbdreirbont it 92g0aRRPrRkére RRESAalage
particle diameter 24 of the activated carbon is 0.510 mm_ where the

aver age pak?ildl ehedpapeeer ofvarid actisvheed Warbén 1 suoviZgobengxptahhete
the average particle diameter of the activated carbon is 1.0 mm A wei ght
of the actiVat etl ‘cardbohi ad1dm edvtw ofg theravet agespaptbet eednankees ¥ersygies
all 40g. [ 00561 As shown in FIG 3, in a range in which the average
particle particle diameter of the gas absorptionmaterial 12 and the volume

expansion ratio. In FIG. 3, a case where activated carbon is used
10  as a material of the gas absorption material 12 is shown. Also
in FIG. 3, the activated carbon is disposed inside of a closed-type
cabinet havinganinternalvolumeof0.5L, andanacoustic impedance
inside of the cabinet containing the activated carbon with varied
average particle diameters ismeasured. Andbasedon the measured
15 acoustic impedance, a change in a virtually functional volume
inside of the cabinet is obtained as a volume expansion ratioc with
reference toavirtually functional volume cbhtained in a case where
the activated carbon is not contained. Also in FIG. 2, the volune
expansionratioisobtainedrespectivelyinacasewhere theaverage
20 particle diameter of the activated carbon is 0.005 mm; where the
average particle diameter of the activated carbon is 0.016 mm;
where the average particle diameter of the activated carbon is
0.026 mm; where the average particle diameter of the activated
carbonn is 0.136 mm; where the average particle diameter of the

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



dianeter is greater than or equal to 0.3 mm the volunme expansion ratio
increases in accordance with a decrease bl the average particle dianeter.
In a range in which the average particle 10 dianmeter is approximtely O.

to 0. 3 nm the volune expansion ratio is substantially constant, which is
approximately 1.4-fold. However, in a range in which the average particle
dianeter is less than approximately 0.1 nm wth a threshold being
approximately 0.1 mm the volunme expansion ratio increases again in

accordanceo%StMEt%c@ig§€5§%§§rgghFi jﬁ¥§%ﬁ%ﬁgp%ﬁkh%J%h%igngﬁéedﬁéEggggg

FIG 3 shows nothing in a range in average partic meter 1s

| ess than qt al_t 005, 1 as indicated.b curve shown . .in nge
nowhi on e BeERE e she e BV B i i 1Y R host et e ild ekt
uld further 20 increase i one

that th I 1S ti .. As t
bbove. |t PELBRGCroRBHOERG: Ofns GoPin e SATSIT 4 o el § MRGPBEses
in the rang§ in which the average, particle dianeter is less than 0.1 mm

Ther ef or e, °t k' presehttef rﬂ?erm%wtzg&%goéttt@nw%ﬁaaﬁ PeHe YISuP t MEREE St he

volune ratio of the m cropores 101 increases and the vol unme expansion
ratio 25 i h€rddsed®¥n accordance with a decrease in the average particle 25
di ameter and that the volunme expansion ratio markedly increases in the
range in whYehtihe abeshgengdrfi¢l 8 dirapwregeiis) viessh tham varade aartaakieng
the average particle dianeter of the gas absorption material 12 being |ess
than 0.1 nddamhiusr ingaeedse dheneot et gas BbSompt itdre matemieatxpanisnonhe
present invention has the sane volune as that of the conventional granul ar
activated carbonincreases in accordance with a decrease in the average
particle diameter. In a range in which the average particle
10 diameter is approximately 0.1 to 0.3 mm, the volume expansionratio
is substantially constant, which is approximately 1.4-fold.
However, in a range in which the average particle diameter is less
than approximately 0.1 mm, with a threshold being approximately
G.1 mm, the volume expansion ratio increases again in accordance
15 with a decrease in the average particle diameter. Although FIG.
3 shows nothing in a range in which the average particle diameter
is less than or egual 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, 1t is expected that the volume expansion ratio would further
20 increase. As mentioned above, it is understood that the volume
expansionratiomarkedly increases inthe range inwhich the average
particle diameter is less than 0.1 mm. Therefore, the present
invention focuses attention on the results that the volume ratio

of the micropores 101 increases and the volume expansion ratio

25 increases in accordance with a decrease in the average particle



(average particle dianeter: 0. 1 to 0. 3 M , a great volunme expansion
effect than that of the conventional onejygan be obtained. As a result, the
| ow frequency band can be further expanded. In a case 10 where the sane

wi dth of the |ow frequency band as that of the conventional granul ar
activated carbon is expanded, a volune of the gas absorption material 12
itself can be reduced. As a result, the |oudspeaker system can be further
downsi zed as conpared with the conventional one. Accordingly, in the

present i nyentbon, 1he A5 peslety gy Oggpgﬁgﬁr' 2Lk b hecayer age, pasticl e

di anmeter of |ess .1 mmis use as absorption naterial

(0057) The. e r nef.er, ven

di aneters o? part]{%%tees E{p‘gp?f\égl gﬁ%ﬁ%,{t %%q% s on a%eq%erﬁﬁ r% tha{1 “The
aver age paxt cle d| r. of _the gas_a .on erial 12 js Ie s than
0.5 mmandi € 47 PR Eﬁt@hsfeﬁsﬁt.%ﬁ R R B dep b4 e SaP RS B L LR
or equal to 0. 1 re Cont i ned, 'S onIy required that the

aver age de?F%Féagn; etof e?ﬁetaag éb%oW@tld%h%%te+?aT §9Sfs"1'8EE than
0. 1 nn1and it is allowed that only particles whose dianeters are |ess

than 071 n¥fS RIS RIS &t &386tdidted by "ush fif) " 60 eXasiTe, 1P sty éhearane

contai ned. Thus, 26 the volunme expansion effect can be obtained in a nore
ensured mEAMEANE §R Ahahsefwidre WPBYENbUeTah eradldpar SITH Gt gAr §7 EPRD
diameters is close to nornmal distribution, a nedian value of the
di stributi oivepaye barusedeaki ame waer dgé t;@a@ﬂ g , di aneaero lRore expapd 89ni n
a 5 case where when using powdery activated carbon wth an average
particle difihetertioin @HE86 ofmthdi sonivienttiiomadf odiespensbenobtained. As a
result, the low freguency band can be further expanded. In a case
10 where the same width of the low frequency band as that of the
conventional granular activated carbon is expanded, a volume of
the gas apsorptionmaterial 12 itself can be reduced. As aresult,
the loudspeaker system can be further downsized as compared with
the conventional cne. Accordingly, in the present invention, the
15 powderyporousmaterial 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 1is an
average of diameters of particles (particle diameter). It isonly
required that the average particle diameter of the gas absorption
20 material 12 is less than 0.1 mm and it is allowed that particles
whose diameters are greater than or 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 mm and it is allowed

that only particles whose diameters are less than 0.1 mm, which

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



di aneters of particles contained therein is close to normal distribution
with a nedian value of 0.056 mm a partigke dianeter of the nedian value
may be used as an average particle dianmeter. 10 [0058] As a problemin
practical use, when the average particle dianmeter is |less than or equal to
0.005 mm effects on the human body such as pneunobconi osis i s concer ned.
Therefore, in order to prevent the scattering of the particles of the gas
absorption nmaterial 12 with the average particle dianmeter of |ess than or

15 equal tp, 0,905 caution-shoul d be rci.sed when nuf act ur | t he
| oudspeaker systemer%%ahoug% |§§?§% gé%??%égaflﬁgﬁl Eéﬁotrrﬁ%msp%&e\/\d%%gger'
activated carbaon_is used as th s absorption nateri.al %2, t he, om?er
activated EArboiSre iake THont tRECLBRouE IS O f8 BrESSRES RVBRE T oRoi s
not limted thereto. The qﬁger .20 activated, carbon may be nade, . for.
el o {FBIME RS BECORLALSS 12 LRt o7 el ok h P ol PR Bt HOr BT
such as phenol resin, from coal, etc. [0059] In the above description, the
gas absor pRRBPHatsed &5 212 aVe IpaEk RGEE 10y & Ké aBIEGERi -ng FRENBERTRPIS, ThRsai s
to prevent a 25 reduction in the effect of physically absorbing gas, which
i s cauSed 2¥°€ WHEN ¢ HE'Gh CHOPET 63°UdAr vfat hevpbrdusa Haver Valkh of Nt hée jage
absorption material 12 absorb noisture, toxic gas, cigarette snoke, odor,
and the |i%&rirckxtetpaptarr ofAD .ddsitrmbeddabbvebubyoosiafy diwre s owki ng
menber 13, the gas absorption material 12 can exhibit 5 the volune
expansi on &iffrezteforod pemgitdram Absvabyedsithgrtehen b ockibsg renberrd]
the scattering of the powdery gas absorption

distribution with a median value of 0.056 mm, a particle diameter

of the median value may be used as an average particle diameter.

10 [0058] As a problem in practical use, when the average particle
diameter is less than or egual to 0.005 mm, effects on the human
body such as pneumoconiosis is concerned. Therefore, in order
te prevent the scattering of the particles of the gas absorption
material 12 with the average particle diameter of less than or

15 equal to 0.005 mm, caution should be exercised when manufacturing
the loudspeaker system. Although it is described that when the
powdery activated carbon is used as the gas absorption material
12, the powdery activated carbon is made from the coconut husks,
the present invention is not limited thereto. The powdery

20 activated carbon may be made, for example, from a petroleum resin
material, which is made from petroleum, such as phenol resin, from
coal, etc.

[0059] In the above description, the gas absorption material

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

25 reductionintheeffectof physicallyabsorbinggas, which is caused



material 12 can be prevented. Thus, in a case where the powdery activated
carbon with the average particle dianmeter-of greater than or equal to
0.005 mMmis used as a gas absorption material, 10 a burden required when
the caution concerning the effects on the human body such as

pneunoconi osis is exercised can be alleviated. Wen this effect is not
expected, in the present invention, the blocking nenber 13 may not be
used. Also in the present enbodi nent, the cabinet 10 is the cl osed-type

cabi net. Therefore, | % ﬁh?e%SHﬁLgf%' g?o £l %erjjﬂngt%%e‘as%BgOgg%l

absorptlon naterlal can ex vo une expansion ef Iong
term [0060 o] nent)  Refer G. 4, a.loudspeaker system
accordi ng POL Q sgcg%dae |ﬁ8ﬁ%t8fefh 05 858%? |ﬁ@gﬁf i 5PE%8é od ¥’
descri bed.

ﬂé :ﬁ. a tgcton c profile Illuﬁﬁéﬁln one exanple g&_the
| oudspeakef yg?% %%%o+%l%© ¢t he* Sevond &b & IébH§6@§k
systenlaccordlng to the present enbodinent is different fromth
| oudspeakePeGEE B BERBRdI gt bREnE2Fi RRECERBAGINBAL STA 2 Lt Rat Ctaﬁeexmblt
| oudspeaker system according to the second enbodi ment, 25 which includes a
passi ve rabihai 6Pl 21e e¥PEhelen-ehfFel DB Phbed iTRASTs| dracy Py NedashEaRer
system Hereinunder, different points will be mainly described. [0061) In
FIG 4, thJ@l@@&u@gm@besyls?c,emh@oﬁpatgeglagcabitrie@ pR2@lery gpeakeeoyniction],
a gas absorption material 12, a blocking 5 nenber 13, the passive radiator
21, and a pareriaontplcare biZ2pr8vecectihe Sheakeinumidaded whishre gas powdery
absorptionmaterial 12, and the bl ocking
activated carbon with the average particle diameter of greater
than or equal to 0.005 mm is used as a gas absorption material,
10 a burden required when the caution concerning the effects on the
human body such as pneumoconiosis is exercised can be alleviated.
When this effect is not expected, in the present invention, the
blockingmember 13maynot beused. Alsointhe present embodiment,
the cabinet 10 is the closed-type cabinet. Therefore, 1f the
15 blocking mempber 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 cof the present invention will be described.
20 FIG. 4 is a tectonic profile illustrating one example of the
loudspeaker system according to the second embodiment. The
loudspeakersystemaccordingtothepresent embodiment isdifferent
from the loudspeaker system according to the first embodiment in

that the loudspeaker system according to the second embodiment,

25 which inciudes a passive radiator 21, 1is the so-called



menber 13 shown in FIG 4 are the same as those in the above-described
first enbodi nent, the sanme nunerals are %§ed and descriptions thereof wll
be omtted. 10 [0062] The speaker unit 11 is nmounted at an openi ng forned
on an upper portion of a front face of the cabinet 20. The passive

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

di sc- shaped, nenber . An.inner peripheral portion_ of the suspension 212.is
fixed on aR"OGt el PEFT pREr &¥ Sor t FACOPSCrRE di SSRTAGM 211, R GUt&roc®
peri pher al rtion _of the suspension ,2%3 is fixed at the opening forned on
the lover Rbf EFERNGT PPRECST Fatt. PRcd=0f 0hd <Mt RIS 20. As mentioned above,
t he suspension 20 212 ;ﬁﬁgorts t he _di aphragm 211 so that the diaphrﬁgn1 11
can vi brat €90Phlfrontn 1 dar s & CYOPEEE G s SYPYE Y 48T RBL G5t Fon® Bt BFi a
12 is sealed, containing air, by the bIockin%_nenber 13 and di sposed
i nsi de of the zaRartenoiniHerld, & §pacELRRIEER1PE BA tiEFtertnal  spaee 6t "Ehe
cabi net 20 between a rear face of the speaker unit 11 and 25 an _upper
porti oft ofmemeeblléckilrraeaber Biaidt Ré gas! absatpttiion Pt egferi @199 is
referred to as a room R2. The partition plate 22 is a plate-like nmenber.
The parti tilomspkeaker2miitslii xée gs abspostt pomanserieat ha, passihsebladkabor
21 and the gas absorption nmaterial 12 are partitioned inside of the
cabi net 2Querdiher pardridvironn 510 .a4 er22 Hess daed 300 5s 1 had: Heorlm ae + dome RBbed
between the partition plate 22 and the passive radiator 21. Formng this
room R3 cafirst embodiment, the same numerals are used and descriptions
thereof will be omitted.
10 f0062] The speaker unit 11 is mounted at an opening formed on
an upper portion of a front face of the cabinet 20. The passive
radiator 21 includes a diaphragm 211 and a suspension 21Z. The
passive radiator 21 is mounted at an opening formed on a lower
portion of the front face of the cabinet 20. The diaphragm 211
15 is, forexample, adisc-shapedmember. 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
20 212 supports the diaphragm 211 so that the diaphragm 211 canvibrate
in front and rear face directions. The gas absorption material
12 is sealed, containingair, by the blocking member 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

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



prevent the passive radiator 21 fromcontacting the gas absorption
material 12. The roons R2 and R3 are couQEed. [ 0063] Next, operations of

t he | oudspeaker system according 10 to the present enbodi ment will be
descri bed. The speaker unit 11 is an electrodynam c-type speaker and when
an electrical signal is applied, driving power is generated in a voice
coil. This driving power vibrates a di aphragm of the speaker unit 11 and
an acoustic pressure is generated on front and rear faces of the 15

dlaphragn1 T ustic_pressure. generated fr th e
dlaphragn1c g%ggégaf%r%%éﬁﬁe§ﬁﬁ$ %e %oo%ﬁgﬁfngg% R%hﬁ %aréﬁgﬁﬁgﬁﬁlg@% 2%e
cabi net 20. This,pressure chan spli vi brat,io f urface, of
t he bl ocki hg ﬁeﬁ%g gl%ﬁlyﬁ %ﬁls ﬁﬁg Q&ﬁgﬁﬂiﬁﬂrﬁ%%ﬁ$rb erla liig Ft°%
Ther eupon, ressure inside of the 20 blockln r changes. si de
of the bl oBRFEBl%nﬁBFrfStget Ré=§as “a g%?ataer? at}hq_zg?g %]P%BBEQHO“
Accordingly, OMAnglzto an effect that the gas absorption materi al

physi cal | ym%%%% e PArkhhhgacHn 1 ipleedktine Gavsingd of - t @%P%E‘R%Egon

menber 13 is suppressed. As a result, the pressure change in the roonms R2
and 255R3 Phasupht elss i et 30 A (ive LY Be TOaHi Rét bebwpsnekpandedti-h* 80
an equi val ent manner. [0064] Here, in the present enbodi nent, the passive
radi ator pRlate Fdumneda Rﬁﬁaﬂxﬂnnﬁﬁﬁ&ﬂmmdﬂat Zolrovierg vt GROBF RBhearear
face of the cabinet 20. This passive radiator 21 is acoustically 5 coupled
via the rgoneR3t ¢hchea s oome RadiEiereorie;ort henpassiivg thadiast @ps@iotson
driven by vibration of the speaker unit 11. Thus,
material 12. The rooms RZ and R3 are coupled.
[0063] Next, operations of the loudspeaker system according
10 to the present embodiment will be described. The speaker unit
11 is anelectrodynamic-type speaker and when an electrical signal
is applied, driving power is generated in a veice coil. This
driving power vibrates a diaphragm of the speaker unit 11 and an
acoustic pressure is generated on front and rear faces of the
15 diaphragm. The acoustic pressure generated from the rear face
of the diaphragm changes a pressure in the rooms R2 and R3 formed
inside of the cabinet 20. This pressure change causes split
vibration of a surface of the blocking member 13 which seals the
gas absorption material 12. Thereupon, a pressure inside of the
20 blocking member 13 changes. Inside of the blocking member 13,
the gas absorption material 12 is disposed. Accordingly, owing
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 RZ and

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



t he | oudspeaker system according to the present enbodi nent operates as a
passive radiator type |oudspeaker systemyywhich is one of the phase

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

t he passive radiatoi type system Specifically, in FIG 5, the acoustic
pressure f7equéhty® Eﬂgrgépéﬁfstics and the el ectrical inpedance

characteri stj are _shown, respectively, in a case ere_a _speaker. unit
havi ng a bg$gg$bf 8 %%¥%nd“ht%ﬁ%??@éeP&d?QFSPlﬁﬁFﬁng%geb%?és6 eSr%%%%E%r
nmounted 20 in a cabinet, having an internal volume of 0.5 |iter %n whi ch
not hi ng i s°torit EoNedcthatade W4 HO W Ent fohar e st 0" Cactivat edr
carbon with an average grain dianeter of 0.1 to 0.3 mm_is contained;_and a

case wher efade odhohe-saninohed poRBdsyraast reatatiaae bad 18 T orital hedl a¥
the gas absorption material 12. 25 [0066] In FIG 5, a graph D1 shows the

acoust bc presslee Bila fhegquencyichar sbeeripsti BE -i nThheetase  whiee ePadt hifig
is contained in the cabinet. A graph D2 shows the el ectrical inpedance
char act er istd cst anddr ieondi teéonsy vibirke igraphi Dhe shariegph uBlishdhws Thes,
acoustic pressure frequency characteristics in the case where 5 40 g of the
convent i ondle goanupak kaetdwateads cas boin § averrager g5 anh enthicainetesrt c@efates0. 3
mm specific surface area: 1000 nR/g) is

as a passive radiator type loudspeaker system, which is one of

the phase inversion-type systems.

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

15 <c¢haracteristics 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 f0066] In FIG. 5, a graph Dl shows the acoustic pressure



contai ned. A graph E2 shows the electrical inpedance characteristics under
conditions in the graph EI. A graph Fl shews the acoustic pressure
frequency characteristics in the case where 10 40 g of the powdery
activated carbon (average particle dianeter: 0.01 to 0.03 mm specific
surface area 1700 n2/g) is contained. A graph F2 shows the electrical

i npedance characteristics under conditions in the graph FI. [0067) Here,
with reference to the graphs DI, El, and FI, 15 respective acoustic
pressures bt ai ned en a frequency is 50 Hz are conpared. e I

P essure | URTUTRCY T aste Ty Crad T ha T et aeh e S p Ened
graph DI, js 58.1 dB.. The acqustic ,k pressure level in the.case where_the
convent i onal ﬁggmﬁéﬁln ctiv t@f%ﬁﬂb@%i%$Q%ﬁn5P%e ?%&gﬂﬁ%ﬂm TETRe" graph
El, is 59.9 20 dB. The acoustic pressure level in the case mherE};heh
powdery achiyAFEAT EaFbER WO A he Bt AR Seibbaf MR BT corft 47 ABH F a8 8KBwn
in the graph F1, is 64.2 dB. In other words, with reference to the

acousti c preR G atevePTRASHRE TR meY &Nictasi bRy st iont & e casgahere
acoustic pressure level in the case where the conventional 25 granul ar
acti vabed £aobohiticennaensdong li aprovéd rbycappr oxd matdlqn 3avezage dpgin

contrast, the powdery activated carbon of the present enbodinentzcan

i nprove t hdizcousti cOptessuPell evel specpproxumtaty asedB. 1PA0t he/g) is
| oudspeaker system of the present enbodinent, the acoustic pressure |evel
obt ai ned when:4 heedir equencygispb0 B2 | shbwapprox natlelqt3i&dB hmgheéanthan
that in the closed-type |oudspeaker system according to the first
enbodi mentcrsho: énistics under conditions in the graph E1l. Agraph Fl shows
the acoustic pressure frequency characteristics in the case where
10 40 g of the powdery activated carbon {(average particle diameter:
0.01 to 0.03 mm, specific surface area 1700 m®/g) is contained.
A graph F2 shows the electrical impedance characteristics under
conditions in the graph Fl.
(0067} Here, with reference to the graphs D1, El, and F1,
15 respective acoustic pressures obtained when a frequency is 50 Hz
are compared. 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 59.9
20 dRBR. The acoustic pressure level in the case where the powdery
activated carbon of the present embodiment is contained, as shown
in the graph Fl1, is 64.2 dB. 1In other words, with reference to
the acoustic pressure level in the case where nothing is contained,

the acoustic pressure level in the case where the conventional

25 granularactivatedcarboniscontainedisimprovedbyapproximately



FIG 2. [0068] As described above, the | oudspeaker system according to the
present enbodi nent, because of the points,that the volune 10 expansion
effect attained by the gas absorption nmatérial 12 can be obtained and that
t he | oudspeaker system operates as the passive radiator type system can
further greatly inprove the acoustic pressure |level of the |ow frequency
band with respect to that obtained by the conventional one, as conpared
with the closed-type 15 |oudspeaker system according to the first

enbodi nent 06 On the above-nentioned partition plate 22, i.n
e o o nRrios DB aR i Gl goueray gotdvd i sRalich, 6 B2 BReeEk
whi ch the ORgggggs 22h are fornmed on the partition

d glat% 22, 1In Ehe 1
partition B SNTRE YPRAT HigS NI AT U ¥ ok hBASFhS 26 V& dit 8Pt 8 FroMm the
passive radiator 21 toward the gas absorption nmaterial 12. Tgus, a .
pressure chatge i tHE FOORMREERGHE &Y SEN OfdGEEdPB§SERE FIBPEEMEA tof tPRe
passive radiator 21, can be easily transmtted to the gas absorption |
mat eri al 12COAsticresapErehbevat oust# tnpd esker e-hevidepiethe owY Feqdéncy
band is further 25 inproved as conpared with a case where the openings 22h
are not 33appoenedatp00703- § Thik d hEgbedi nehey Refiakriiny theFl glogedgtype
| oudspeaker system according to a third enbodi nent of the present .
i nventi on Whiispeadescsiybedm abcBlk@ing it alhdi affrasn i drilusdimenhgshown in
sectional side view and a rear view, a part of which is a sectional view,
of one exampte »f the
[0068] As described above, the loudspeaker system according
to the present embodiment, because of the points that the volume
10 expansion effect attained by the gas absorption material 1Z can
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
15 loudspeaker system according to the first embodinment.
[0C69] 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 partiticn plate 22, the openings 22h are formed in
20 adirection 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

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



| oudspeaker system according to the third enbodi nent. The | oudspeaker
system according to the present enbodinegg is different fromthe

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

| oudspeaker system according to the third enbodi nent, which includes an
acoustic port 31, is the so-called phase inversion type system Al so the
| oudspeaker system according to the present enbodinent is different from
t he | oudspeaker system according to the first enbodinment in that the
Ioudspeakegog st.em according to 15 the third enbodi ment further includes a
segnment ation ??angenent mechani sm 32 in which a gas absorption materi al
12 is arra so as_to he se nted, [0071] In FIG 7, the | oudspeaker
systen1cong$§2%§, a @%%%ﬁ tEmgggEQGQE%aker unit 11, a gas absorption
material 12a, a blocking 20 menmber 13, the acoustic port 31, an

d . the
segnmentation arrangehent: bR £rh%327 The QBB ISY STEMARGPRELBFoLRi ng
menber 13 shown in FIG 7 are the sane as those in the above-descri bed
first enbddiert emies Sepmt efefg e s et 6Pt HeB Y i bt i BRI Hef ¥ord -
will be omtted. The gas absorption material 12 in the 25 above-described
enbodi fentFI6. di ededilanonmiid Isegneritisiy whbeht3anailssife GuaW ahsorpi¢dh
material 12a. A space inside of the cabinet 30 is referred to as a room
R4. [0072]vile, speakdr ofinvhith is amettedbradl anopenithgnoemedrér cantupper
portion of a front face plate 30f of the cabinet 30. The 5 acoustic port
31 i s nountedigte st operisngnf osoedrahng Maddteeparttioh eobotiheehtont Tlaece
pl ate 30f of the cabinet 30.

loudspeaker systemaccording tothepresent embodiment isdifferent
from the loudspeaker system according to the first embodiment in
10 that the loudspeaker system according to the third embodiment,
whichincludes anacousticport 31, is the so-calledphase inversion
type system. Also the loudspeaker systemaccording to the present
embodiment is different from the loudspeaker system according to
the first embodiment in that the loudspeaker system according to
1% the third embodiment further includes a segmentation arrangenent
mechanism 32 in which a gas absorption material 12 is arranged
50 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
20 member 13, the acoustic port 31, and the segmentation arrangement
mechanism 32. The speaker unit 11 and the blocking member 13 shown
in FIG. 7 are the same as those in the above-described first
embodiment. The same numerals are used and descriptions thereof

will be omitted. The gas absorption material 12 in the

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



[0073] The segnentation arrangenent nechanism 32 is disposed inside of the
cabi net 30. The segnentation arrangenentspgechanism 32 includes a first
structural plate 321, a second structuraF plate 10 322, and coupling plates
323. The first structural plate 321 is disposed at a position where the
first structural plate 321 faces the front face plate 30f of the cabinet
30 with a space sandwi ched therebetween. The second structural plate 322
is disposed at a position where the second structural plate 322 faces the

rear face 1 | a 3Qb. of the inet .30, with,t . sandwi. ¢he .
therebetme%%ﬁﬁm%ﬁgségﬁﬁpﬂ%%l%Taggfngfg“g%ﬁpléxFﬁgcgfiéglggf%%%ﬁgﬁga%%%?%
321 and tgﬁ secon strgch§ral plate 3 and formroons R5 to R10 in the
segnent at i A rangenth cR&nFsh83: the first structural plate 321,
are for ural .plate

a pluralit % openi ngs 321 d, On the second 20 struc
322, a pluldP12] of DReriiig o3 idr d It bF FERLNLes) he L SUSTTRG prArE393, a
plurality of openings 323h are forned. Each of the gas absqrptign N
materi al s ARAARET BBATAPRHI 7 Aifrontphekadett By X HeChl bekiGTy ieHbel - 13T M Each
of the gas absorption materials 12a is disposed in each of the roons R5 to
R10 i n5t heacP®ssegpentatl dn ew vahge sEm D FPChanidshe Bped s a goiFdle pertion
menti oned above, each of the gas absorption materials 12a and each of the
bl ocki ng nefrbdie 18rare GhsposédtiensSitde odf tiise cabdbiatet380 so as to forma
space between each other. In other words, the above-nentioned segnentation
ar r angenent0iethani sthe32 <gyrivast & job i ealratng eofe rho usiaigs (i 3 2hoa s hggo$ ad
FIG 7) , in each of which each of the roons R5 to R10 is fornmed, with an
openi ng farmeide of the cabinet 30. The segmentation arrangement mechanism
32 includes a first structural plate 321, a second structural plate
10 322, and coupling plates 323. The first structural plate 321 is
disposed at a position where the first structural plate 321 faces
the front face plate 30f of the cabinet 30 with a space sandwiched
therebetween. The second structural plate 322 is disposed at a
position where the second structural plate 322 faces the rear face
15 plate 30bof 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, aplurality of openings 321h are formed. ©On the second
20 structural plate 322, a plurality of openings 322Zh 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

25 segmentation arrangement mechanism 32.



in at |east one part of each of the housings. Inside of each of the

housi ngs, the gas absorption material 12agand the bl ocking nenber 13 are
di sposed. 10 [0075] Next, operations of tae | oudspeaker system accordi ng
to the present enbodinment will be described. The speaker unit 11 is an

el ect rodynam c-type speaker and when an el ectrical signal is applied,
driving power is generated in a voice coil. This driving power vibrates a
di aphragm of the speaker unit 11 and an 15 acoustic pressure is generated

on front an r faces of the  diaphragm, The.acoustic pressure geperated
fromthe rég?ggzce %?”Fﬁ&%ﬁ%%%?%%ﬁ?cﬁ%ﬁﬁ%%QE*ﬁ?%%éﬁPgﬁ%ﬁﬁaﬁér%on1§§
f or med ins'ge q$ t he cabj net 30. The above-pentioned operat.ions, ar Be
same. as tHOSEUSH THE Prrsts SHbBHT Rl el | RETHG B ESERt b rente 20
t he acoustic ortngé is grovid d. ijng to this acoustkc Brt 3% thg
Ioudspeake?aggg?E c89r dP ng°t bt Re pFBEERL PBAYEEBINERE 85 PirestAsOEher
bass-refl ex-type | oudspeaker systemwhich is one of the phase inversion
type syste%%?df067€1apﬁV?h@?Ptéoﬁﬁﬁﬁﬁe%%%@t@ﬁéopdﬂﬂgﬁéﬁﬁﬁ?n%9§F@ﬁp&§nlﬁ%
25 present enbodinent is greatly different fromthose of the first 36 and
second Senbo@d rieftlsirad itthato it heuségaent edxgaguabseppi il onl G metler &l §2¢Pachre
di sposed by using the segmentation arrangenment nechanism 32. After the
acousti ¢ priessucacgenériatedobrenk b He Réfris fagecof, vhehdirapheagmdiofotrhed
speaker unit 11 is transmtted to 5 the room R4, the acoustic pressure
passes t hriougtt: tlhesapeniengsrt3@iheanid 22thd draved. rays t hénfsiirst oft eachueal
pl ate 321 and the
the housings, the gas absorption material 12a and the blocking
memper 13 are disposed.
10 [G075] 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
15 acecustic 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 sane
as those of the first embodiment. Here, inthe present embodiment,
20 the acoustic port 31 is provided. Owing to this acoustic port
31, the loudspeaker system according to the present embodiment
cperates as a bass-reflex-type loudspeaker system which is one
of the phase inversion type systems.

[0076} Further, a point that the loudspeaker system of the

25 present embodiment is greatly different from those of the first



second structural plate 322 and is transmtted to the roons RS to R10. The
acoustic pressure transnmtted to the roogg R6 to R1I0 passes through the
openi ngs 323h formed on the coupling plate 323 10 and is also transmtted
to a bottomface of the bl ocking nenber 13 contacting the coupling plate
323. [0077] Owing to this pressure change in the roons R5 to R10, a
surface of each of the bl ocking nenbers 13 sealing each of the gas
absorption materials 12a vibrates in a split-manner. 15 Thereupon, a

pressure i nsjde of, %acfgribgd Lpe, bl ogkl ng - @ﬂ%fsség{ne%@%agegs” 3 afigod5af gt

of the blocﬁlng renber dach of “the gas abso Iron ‘nmate
e to an ffect t ha the tion nater

di sposed. Accordi du & I
1o phys AT TS ABLariAe a§§3d13p8ﬁ§ e e breeanr & ERE Fe Bl { ha BrOeR g
menber 13 is 20 su Eresse As a result, the gressure change_.in the roons
RS to RLO'TS %ﬁbblg KARECH S 8SGMES 1P B SUPPT 888150 6t ErBﬁ“&?ﬁﬁ%ar
change in the room R4, and thereb% a volune of the cabinet 20 is expanded
in an eqU|@%?%n?fdﬁﬁ%é?la$@®@%T et%%o%%e%5%¥|%%éﬁ Vb! tifet BXpaRsTE bAdef Pect
is the sane 25 as those in the first and second enbodi nents. However, in
the 37° priesento@nbbti reit ,aahes ghs xart%%ﬁtpmdpﬁ%%%rtlamuqlzatmt@p%mﬁs
the gas absorption material 12 is segnented are used. Here, the gas
absor pt i o34t ericdl 3420 | Bopowdery tHse dbbes | betraboveal mb@bedBaglyadihh@
case where the gas absorption material 12 is 5 packaged by one bl ocking
menber 13 andhnusedmasciurdheplatst3andandeconddrandodt redt 59 thearproge8S in
whi ch gas reaches the inside

to R10. The acoustic pressure transmitted to the rooms Ré6 to R10

passes through the openings 323h formed on the coupling plate 323

10 and is alsc transmitted to a bottom face of the blocking member
13 contacting the coupling plate 323.

[CO77) Owing to this pressure change in the rcoms R5 to R10,
a surface of each of the blocking members 13 sealing each of the
gas absorpticn materials 12a vibrates 1in a split-manner.

15 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

20 suppressed. As a result, the pressure change in the rooms R5 to
R10 is suppressed, which results in a suppression ¢f a pressure
change in the room R4, and thereby, a volume of the cabinet 20
is expanded in an equivalent manner.

1060781 The above-mentioned volume expansion effect is the same

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



of the gas absorption material 12, gas is to pass through interstices
between innunerabl e particles. The powdery gas absorption material 12
collects on the bottom face of the blocking nmenber 10 13 in a bl ock-1ike
manner due to gravity. OMng to this, not a little acoustic resistance is
present in the gas absorption material 12 itself and it is considered that
a reduction in an acoustic pressure level of a |low frequency band is
caused by the acoustic resistance. Because of this, in the present

enbodi ment, 15 the gas .absorptjon materials 12a into which.the. .
2bsor pt | onPTRAEEF BTDT9 e TbeghBRt e At RpoCed e R b 1gach Ear whden
space betyween the gas absorption materials 12a. Thuys, each of the ga
Abeor pt i ont Rt BFT AIe S8 HOb DTG Gl €ot =1 HEFHENBIoLHES BISEK] ndfs FenbBF 13
and the gas absorption naterials 12a gre mai ntai ned in 20 a di sperse

d
state. AlsB2%ad 1 amgassdgenay< t FrougRYARIeh 23asSssddthss eakRvet

the gas absorption materials 12a is substantially reduced. Al so, an _area
cont act i ngAERergasdit. edbha 6psehehpreckifgiaenpeporatien HaFeased. Lowtfg
to these, according to the present enbodi nent, the acoustic resistance of
the ga$ 25rabsespdilon et drladking ceamibrer rletl el wawl t3fe lacohst fETpredsdre
38 level of the |ow frequency band can be further inproved as conpare
with the f$estnaminsetonenenbodi meptrscepB078]wiHerle, gas valaydeof thhelagodstic
resi stance of the above-described gas absorption material 12 itself wll
be descri befltheyaseaiasoeasionmg tretikdd, 2 agaadausd pe stulierdigymonmeedt ices
i nstead of the speaker unit 11, in the configuration shown in FIG 7. At
between innumerable particles. The powdery gas absorption
material 12 collects on the bottom face of the blocking member
10 13 in a block-like manner due to gravity. Owing to this, not a
little acoustic resistance 1s present in the gas absorption
material 12 itself and it is considered that a reduction 1n an
acoustic pressure level of a low frequency band is caused by the
acoustic resistance. Because of this, in the present embodiment,
15 the gas absorption materials 12a into which the gas absorption
material 12 1s 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
20 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

25 absorption material 12 can be reduced and the acoustic pressure



a nouth of the acoustic tube, a speaker for driving is attached. Sound
emtted fromthe speaker is neasured by agm crophone and a value with

whi ch distribution of acoustic pressures inside of 10 the acoustic tube
changes i s obtained, thereby obtaining the value of the acoustic

resi stance of the gas absorption material 12 itself. Here, the val ue of
the acoustic resistance is expressed as Ra. The acoustic resistance Ra in
t he second enbodi nent and the acoustic resistance Ra in the third

embodi ment; aUe: SoFRALedoL i ug AR, P0LA 0LNG T SRRERLLYESRESELS BoaUSLLC

. S
resi stance peci fi'c acousti c resistance S resse

fol |l ow ng wtlagHaEhopfit@%%:agg{ (ng%*q@ ;eﬁ')bé% fn%é’%_ll'gat Sp is a cross-sectional

area of the acousticC ?ty, and ¢ is an acoustic

vel ocity. specific acoustic resistance Rs i,s calcul ated using this
equati on, Yﬁgggzpeci FE€acctst’PcFest st B e E%%bﬁﬁa%ﬁ%odﬁheﬁ%eis

0.5. On the other hand, the specific acoustic resistance Rs in the third
embodi ment @PEVHT9ESGRILERAGS S HF OB 1 DDBET cRéPer ¥4 AgSEo L iG] e dgpcribed.
influence that the value of the 39 specific acoustic resistance Rs exerts
on acotist i €0 pt €83UFer LRE efRehes . charaectestsei BubRi LF Bevgeseri bedtepfaris
is a diagram show ng the influence that the value of the specific acoustic
resi stancetiRe sxerkeronnthelacoust Foepressuperbtéguestywd dhafdét-erli-st PEs.
In FIG 8, a bass-reflex-type | oudspeaker systemin which a speaker unit
havi ng a bomewfh ®cihiesapounated tube, a speaker for driving is attached.
Sound emitted from the speaker is measured by a microphone and
a value with which distribution of acoustic pressures inside of
10  the acoustic tube changes is obtained, thereby obtaining the value
of theacousticresistanceof thegasabsorptionmaterial 12 itself.
Here, the value of the acoustic resistance is expressed as Ra.
The acousticresistanceRainthe secondembodiment and the acoustic
resistance Ra in the third embodiment are compared through
15 obtaining resgpective specific acoustic resistance Rs. The
specific acoustic resistance Rs is expressed by the following
equation.
Rs = Ra/ (Sp* p *c)
Note that Sp is a cross-sectional area of the acoustic tube, p
20 is an air density, and ¢ is an acoustic velocity. When a specific
acoustic resistance Rs 1s calculated using this egquation, 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 i1s 0.2, which is low.

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



in a cabinet having an internal volunme of 0.5 liter is assunmed. The
acoustic pressure frequency characteristikgs are conpared in three cases:
where inside of the cabinet, 40g of the powdery 10 activated carbon is
contai ned as the gas absorption material 12 in one blocking nmenmber 13 (in
a case of the specific acoustic resistance Rs = 0.5); where 40g of the
powdery activated carbon is contained in six gas absorption materials 12a
(in a case of the specific acoustic resistance Rs = 0.2) ; and where it is

assumed 15.that ¢t he cabinet. hasg ngﬁ'EO'R%F"%iég%'%nf %’1%&;505524 mé?é%@%r@”d
an acoustic'resistance 1s zero. I I nFI . a grap shows the
acoustic p re frequenc characteristics in_the.ca re it ,i.s
assumed theEERRE svaety R Vrnlr Bt Anee | EbreTet U5 Grapn T Snowed nd 3568 o
pressure frequency %0 charact er.i Egcs iin the case of the specific acoustic
Pesi st ance” RETEI0EEE ARG K CGEaph UM 1HE Qcoust it PREsLhie frEdacty
characteristi¢cs in the _case of the specific acoustic resistance. Rs = O S.
[0082] |In EFBLSBaNGEouBFi cePRESSUren| evefs dbParhetl WHERSAUT95 FFBEHEREY s
70 Hz are conpared. In the graph G the acoustic 40 pressure |level in the
case wier e“PerPstassahtdst hatlnt helgeodst i@ Presiseddeeitytfer e0rdspeakeds.
In the graph H the acoustic pressure |level in the case of the specific
acoustic regfsemnte FRich B Brdaan unidBhdninhe droaph o, St ke agousunged
pressure level in the 5 case of the specific acoustic resistance Rs = 0.5
is 69.6 dBin/As caventdtomed ialipwe, iy edinsposicdgutehe fgls Sabsoept Lonasatwedal
12 in
The acoustic pressure frequency characteristics are compared in
three cases: where inside of the cabinet, 40g of the powdery
10 activated carbon is contained as the gas absorption material 12
in one blocking member 13 (in a case c¢f the specific acoustic
resistance Rs = 0.5); where 40g of the powdery activated carbon
is contained in six gas absorption materials 12a (in a case of
the specific acousticresistance Rs=0.2); and where 1t is assumed
15 that the cabinet has a 1.8-fold virtually functiocnal volume and
an acoustic resistance is zZero,
[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
20 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. B, acoustic pressure levels obtained when a

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



a segnented manner, the acoustic pressure |level can be inproved by 1. 8 dB
as conpared with the case where the gas ghsorption nmaterial 12 is not
segnented. Also it can be said that when the acoustic 10 pressure level in
the case where the gas absorption material 12 is disposed in a segnented
manner (in the case of the specific acoustic resistance Rs = 0. 2) is
conpared with the acoustic pressure level in the case where it is assuned
that the acoustic resistance is zero, a difference of approximtely 1 dB

whi ch accryes ia sl ight) 49 (00831 A5, descr i bed above., agoyr

Lo, Lo, Lhe.
present e I ment, € acoustic resistance o € gas absorption materi al

12 can be _reduced and the acaoustjc_pressure |level of, the | ow frequenc
band can B%S%ﬁrgﬁgﬁﬁ%ﬁﬁ%%éaqg%é%g aﬁ@bg ﬁﬁﬁﬁiﬁGE8$@3ﬁﬂ§£ﬁ%%%e??Fs
and second, enb dlnen%s. 20 [0?8ﬁA Even if the conventi onal %ranular_ 0.2
activated tarbon st Qi Spotedt i W'a SRGALhiEdeHANARF Cat® P hoERBCHr 8Seft O
enbodi nent, the simlar effect obtained by the present enbodi nent cannot

be attainedl.’Tht s Hécalsedrerhs Hai FhecarPuesirnPFrAgRES L§VEddiBet PENe
acoustic resistance since the conventional granular activated 25 carbon has

a | argé nuidef of thikeShacibperasoudblanteshetaeetdty ¢ 015 ¥ediSt@nte chfised
by the macropores 100 is large. By contrast, in the present invention, the
powderty desnhbsoeptdonemtieys iddlspdi (g drhexaspkbsorbé ipowdeity raetli V3t éd
carbon) whose acoustic resistance, which is caused by the macropores 100,
is |owis asednd tfat rremdm tthe preseritiempredisnert Leby ldcsposengnphevgds
absorption material 12 in a segnented manner, a length of the passageway
through byl.8dBascomparedwiththe casewhere the gas absorptionmaterial

12 is not segmented. Also it can be said that when the acoustic

10  pressure level in the case where the gas absorption material 12
is disposed in a segmented manner (in the case of the specific
acousticresistanceRs=0.2) iscomparedwiththe acousticpressure
level in the case where it is assumed that the acoustic resistance
is zero, adifference of approximately 1 dBwhich accrues is slight.

i5 [(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.

20 [CO84] Even 1if the conventiocnal 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 ishecause it isdifficult tointrinsically reduce

the acoustic resistance since the conventional granular activated

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



whi ch the gas reaches the inside of the gas absorption material 12 is
shortened. These conditions allow the acggstic resi stance to be
sufficiently reduced. 10 [0085] Although’in the above description, the
nunber of the gas absorption materials 12a is six, the present invention
is not limted thereto. Wen the gas absorption material 12 in the
above-described first and second enbodinents is divided into at |east two
segnents, the effect of the present enbodi nent can be 15 exhi bited.
Accordingly, a structure of the segnentation Hlg)rranggmsnt mechani sm 32 ma

y
have two of Sfof B2BpECE_YSEB08S]- 5 5E T e agsved8ser i Bri ORY F 525 5hown
in FIG 7, the exanple in which by using the segnentation arrangenent
mechani sm 32, LR gaseabshr i b rat Br ¢ aPQUd2at ¥ g RICHYT AR DBLBF b8 ki ng
menbers 13 are stacked in a vertical direction is described, the present
i nvention 1% hBPr|¢riRedet hehet BOWPETYs asiliy atafuidaadonthathehe gasustic
absorption materials 12a and the bl ocking nenbers 13 are di sposed inside
of the cabfeetsBonse, ad1id Lespect¢vdlythiorane spacess Bét0neen tdie igagsed.
absorption materials 12a and the 25 bl ocking nenbers 13, and the gas
absor pbi onf'uwrat lee 1 dinst 12 @ rasé nithemid@d ibeotkimgdirepbei s glhergy sheb st agkedni n,
for exanple, a horizontal direction. [0087] Although in the above
descri pti amtesi shodnn Nis&hened tdigasa dbsortpls Obh apkersaaj s diZah rough
segnented by the blocking members 5 13 are respectively di sposed by using
t he segmenimatdionay rRgereRh keehant 8% 32, ofhehpr 88N b 4 WEeHl beMaSe NDE 1
limted thereto. For

12 is shortened. These conditions allow the accoustic resistance
to be sufficiently reduced.

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

15 exhibited. Accordingly, a structure of the segmentation
arrangement mechanism 3Z may have two or more 3spaces.

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

20 blockingmenbers l3arestackedinavertical directionisdescribed,
the present invention is not limited thereto. It isonly required
that the gas absorption materials 1Za and the blocking members
13 are disposed inside of the cabinet 30 so as to respectively

form spaces between the gas absorption materials 1Za and the

25 blocking members 13, and the gas absorption materials 1Za and the



exanpl e, by using bl ocking nenbers 33 shown in FIG 9, the bl ocking
menbers 33 may be di sposed inside of the4§abinet 30. FIG 9 is a diagram
illustrating a sectional side view and a rear view, a 10 part of which is a
sectional view, of one exanple in which the blocking nenbers 33 are

di sposed inside of the cabinet 30. FIG 10 is a diagramillustrating an
obl i que perspective view of the blocking nenber 33. [0088] As shown in
FIG 10, the blocking nenber 33 has a 15 rectangul ar parall el epi ped
housi ng 331 and.filns 332. faces of the housing 331, _openings. are
ospecti vy SP b HadTerior (e 1989 e b astie L OThe e 333 o beotal
respectively attached on the housing 331 so as to cover the openings
formed on thecresplctive faces. Inside of the housing 331, the gas
absorption material 20 12a, which is obtained by segnenting the gas

absorptionl %&% &ti al Adphonghdisgbsedbors Aepcidhédoabove, Sy Rilspdsfng’ a
plurality of the blocking nmenbers 33, the nunber of which is the same as
t he nunberti®? gsegnene st i pe reitedigrl el fecte wivtrai e vi the hé ockbowengriser § bed
case where the segnentation arrangenent nechanism 25 32 is used can be
attai néd. UBarp0E8Pedtivsly hesbiolsmd3bR uatingctied senmehe aliowsi avgsa B¢ hat
transmts the acoustic pressure to the gas absorption material 12a
di sposed imsitten odmt3te hheckiragemenbere38ichler € ndthe ibliaeki nheraenber38
has the housing 331 and a space is formed in an upper 5 portion of the gas
absor pti orexwmiErd abyl2ai nAmrg dikey fehPBr33Z sablvachedion ¢ hehbavssaigi 331,
the film 332 which contacts the
members 33 may be disposed inside of the cabinet 30. FIG. 9 is
a diagram illustrating a secticnal side view and a rear view, a
10 part of which is a sectional view, ©of one example in which the
blocking members 33 are disposed inside of the cabinet 30. FIG.
10 is a diagram illustrating an oblique perspective view of the
blocking member 33.
{0088} As shown in FIG. 10, the blocking member 33 has a
15 rectangular parallelepiped housing 331 and films 332. On faces
¢f the housing 331, openings are respectively formed. The films
332 are elastic. The films 332 are respectively attached on the
housing 331 so as to cover the openings formed on the respective
faces. Inside of the housing 331, the gas absorption material
20 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

25 32 1s used can be attained.



above-nenti oned space does not contact the gas absorption material 12a. In
FIG 9, an entire face of the film 332 aggached on the upper face of the
housi ng 331 and upper portions of the films 332 10 attached on side faces
of the housing 331 do not contact the gas absorption material 12. Here, if
the filnms 332 contact the gas absorption material 12a, it is difficult for
the filnms 332 to vibrate. |In other words, it is difficult for the filns
332 to transnmit the acoustic pressure to the gas absorption material 12a.

However , 1? Lpce wh t he glo Ki ng nb 35 1,S_US g Ehe space.i g r med
i nsi de of LRASBY ocki G HERDAF 53101 £ Gan: bes AREUPBA- [ Fal CLRGIPFI fip L3337 0
whi ch does_not contact the ﬁas,abso%gtion material 12a is Bresent. As ?
result, thE@PFRFEDI E)Si ACPHE L FaRERTSRF BN Bf FPReIARoBRFPEPT bPBSBAF &7 E81t he
gas absorption material 12a, which is caused when 20 all of the filns 332
contact the2@ak SHESSIpi PeAReR BEDg Ligakieamenie hdventiens L6690 AL Agugh
the plurality of the blocking nmenbers 33 are used to segnent the gas
absor pt i on"HEPRFi AF NS Sreriqurel nabblle adek e isped cefiffedo rdltailnednbyrrer
segnenting the gas absorption 25 material 12 is not expected, only one
bl ocki fg nedberol8P fyicheasqabaseptipn npitbheriadorbtda. alAnofg the gasms 332
absorption material 12 may be disposed inside of the blocking nenber 33.
Thus, in téaetdched candhsedend ienbotientise £hémdi3Bi cwlitoh igpritwects the
transm ssion of the acoustic pressure to the gas absorption material 12,
whi ch is causes-benheontbedidocks ag nrendertt 43t ehld ¢&f v beenipadios hiecgasl
absorption material 12, can be prevented.
12a. In FIG. 9, an entire face of the £ilm 332 attached on the
upper face of the housing 331 and upper portions of the films 332
10 attached on side faces of the housing 331 do not contact the gas
absorption material 12. Here, if the films 332 contact the gas
absorptionmaterial 12a, itisdifficult forthe films332tovibrate.
In other words, it is difficult for the films 332 to transmit the
acoustic pressure to the gas absorption material 12a. However,
15 since when the blocking member 33 is used, the space is formed
inside of the blocking member 33, it can be ensured that the film
332whichdoesnot contact thegas absorptionmaterial 12aispresent.
As a result, the difficuity in the transmission of the acoustic
pressure to the gas absorption material 12a, which is caused when
20 all of the films 332 contact the gas absorption material 12a, can
be prevented.
[0020] Although the plurality of the blocking members 33 are
used to segment the gas absorption material 12, when the

abcocve-described effect obtained by segmenting the gas absorption

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



[0091) (Fourth Enbodi nent) The | oudspeaker systens according to the
above-described first to third enmbodi menyg can be applied to, for 10
exanple, a nobile term nal unit such as a nobile phone. O her exanpl es of
the nobile termnal unit are portable apparatuses such as an HDD pl ayer
and a sem conductor menory player. Hereinunder, referring to FIGs. 11A to
11C and 12, a fourth enbodi nent in which the |oudspeaker system of the
present invention is applied to the 15 nobile phone as the nobile term nal

unit wll esctyj bed. Fl 11A.i.s g'a ramillustrating.a front view of
t he nDbiIeQ% ghe fl'i}noet ?Eﬂ?tﬁﬁf’lg& sﬁga % g%%%f%ﬁﬁﬁr3§ﬁ§”b9%§§%Jiﬁh&gn ggn
i s nmounted (EIG. 11B.i s a, di ag n1i£| strating a si.de yjew of the bile
phone  sholii THRIET 11k 19 & 14C 7E0S GG | ast r AbHRg o F8& LoF & 20
of the nobi l thone shown in FIG 11A FIG 12 is a dia ranl,illusE%gtkng a
sectional PEwW BIOthETROBITE PiionE N4l Ghigh Bo1 1 e TTABSshoimS The B Cf1Al®
[0092] In FIGs. 11A to 11C, thenobile phone 40 is a fol dable-type nobile
phone. TheaﬁBBFFécéﬁéﬁﬁﬂﬂ@aﬁ%?ﬁﬁ%ﬁﬁﬁﬁ%?P§E§18nﬁﬁﬂﬁﬂﬁﬁﬁylzZWhé~ iygauged
liquid crystal display 42, |oudspeaker systens 43, an 45 antenna 44, and a
hi nge SectVaan4sie THOANIGW aeabpst 4B ehsprayy dmiachpditeedasnabherphilan
body case 41. As shown in FIG 11B, on a side face of the main body case
41, an openihgradl Lg,fornede pAletieodgii.details will be described bel ow,
t he | oudspeaker system 5 43 has the sanme configuration as any of those of
t he | oudspe@dket] systleosraccbmndodgmeatthe above described first to third
enbodi nent s.
The loudspeaker systems according to the
above-described first fo third embodiments can be applied to, for
10 example, a mobile terminal unit such as a mcobile phone. Other
exanmples of themobile terminal unit are portable apparatuses such
as an HDD player and a semiconductor memory player. Hereinunder,
referring to FIGs. 11A to 11C and 12, a fourth embodiment in which
the loudspeaker system of the present invention is applied to the
15 mobile phone as the mobile terminal unit will be described. FIG.
11A is a diagram illustrating a front view of the mobile phone
inwhichthe loudspeaker systemof thepresent invention ismounted.
FIG. 11B is a diagram illustrating a side view of the mobile phone
shown in FIG. 11A. FIG. 11C is a diagram illustrating a rear view
20 of the mobile phone shown in FIG. 11A. FIG. 12 is a diagram
illustrating a sectional view of the mobile phone along a line
A-B shown in FIG. 11A.
[0092] InFIGs. 11Ato 11C, themobilephone 40 isa foldable-~type

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

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



The | oudspeaker system 43 is provided between the liquid crystal display
42 and the hinge section 45. As shown in,El G 12, the |oudspeaker system
43 mai nly conprises a speaker unit 50 ané a 10 gas absorption material 12.
In FIG 12, the main body case 41 functions as a cabinet of the

| oudspeaker system 43. In other words, the cabinet is fornmed in a manner
integrated with the main body case 41. A partition plate 412 for

separating the cabinets of the two right and |left | oudspeaker systens 43

is provided_inside,15 of ,the main body. case 41..,The.gas absorption. rial
12 is pomng§e%3%t§éat%%dc%r or %M%ﬁé%iﬁ”b&§%agnghﬁﬁggﬁg 8¥¥ﬁg%ér85ggﬁggr
exanpl e,

01 to 0.83 nmm a is_disposed in an.interna roon1R%i of Ee
cabi net fo?ﬁeasiﬂgPH egfOphggﬁamﬁlﬂo§9agagésﬁlg1[00§§]S 8lspBa g'u%ﬁ 50
is an el ectrodynam ¢-type_speaker. 20 The speaker unit 50 conprises a
frame 51, Bny%ﬁe‘d?z%a&en%ﬁ < B3in %O§Yaf{aes%1ﬁ,1raa€?o?}8%“t%gl4]5]5,lsa 8r&pAragm
56, a gasket 57, and a shielding nmesh 58. The yoke 52 is fixed on the
frame 51 ahdthPHEBGrRERE: Wivtin & ke deareilBed TakOwadghet 153dEpeafar aXaREMe,
cylindrical and fixed on a |lower face of the yoke 52. The plate 25 54 is,
for exanpl 3 34 itidr isesle apdffionedtdnnaabowey Jaddafe tetss Langheeaksr
Between the yoke 52 and a peripheral face of the plate 54, a magnetic gap
i s forned.sTheeds aphoaghhnge: ¢ sheatbe vef-de saesiled fi et thohilexhapbedingnts.
pol yet hyl ene napht hal ate, polyimde, or the |ike. A periphery of the
di aphr agm B6e i1 ud etk lsor &g/ sternbd 3sandw cheded Hretwesan thlkel ggsket c5¥sand
the frame 51. The voice coil 55 is a coil formed in, for exanple, a
cylindricalishbpe. 4Thendotlee kdhbe section 45. As shown in FIG. 12, the
loudspeaker system 43 mainly comprises a speaker unit 50 and a
10 gas absorption material 12. In FIG. 12, the main body case 41
functions as a cabinet of the loudspeaker system 43. In other
words, the cabinet is formed in a manner integrated with the main
bedy case 41. A partition plate 412 for separating the cabinets
of the two right and left loudspeaker systems 43 is provided inside
15 of themainbodycase 41. The gas absorptionmaterial 12 is powdery
activatedcarbonwithanaverageparticle diameter of, for example,
0.01 to 0.03 mm and is disposed in an internal rcoom R11 of the
cabinet formed inside of the main body case 41.
[0093] The speaker unit 50 is an electrodynamic-type speaker.
20 The speaker unit 50 comprises a frame 51, a yoke 52, a magnet 53,
a plate 54, a voice coil 55, a diaphragm 56, a gasket 57, and a
shielding mesh 58. The yoke 52 is fixed on the frame 51 and
integrated with the frame 51. The magnet 53 is, for example,

cylindrical and fixed on a2 lower face of the yoke 52. The plate

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



55 is fixed on the diaphragm 56 so as to be disposed in the

above-mentioned nmagnetic gap. The above-pgntioned gasket 57 is, for
exanpl e, toroidal and used for ensuring an anplitude of the 10 di aphragm 56
such that the diaphragm 56 does not contact the shielding nmesh 58. The
gasket 57 is fixed on a lower face of the frame 51 . The shielding nmesh 58
is perneabl e and a nesh-structured nenber for shielding the powdery gas
absorption material 12. The shielding nesh 58 is fixed on a | ower face of

t he gasket 57. The, 15 shi el di mesh g? i s dispose?ﬁ§o as_to partit]
Space. bet VBRI he' gad CaBESr ot 1N Nt oF &1 F2ERkd C1iG Mol Beochi I Es Sf the
speaker unit 50 as well as a space between the gas qﬁ Qrption terial 12
and the diaphraffPBEL EnIan pperFhce S’Flet%aﬁa‘?g?r‘é% ‘islé 'B‘F%?aqr?tayre%%“
sound hol es 51h are formed such that sqund emtted fromthe A 20 diaphragm
56 is enittedtf L6H EREMBpENIHgP21YSLRYASAe TRBNEPRARER - T tY HOL TS §fspBSsed
so as to sandwi ch a room R12 between the speaker unit 50 and a bottom face
portion oflike. rdeparbedyrradd madiaghspew?d hs ELEedEp as ke bspeakey 1ahre 50
is disposed such that a face of the diaphragm 56, on which the voice 25
coi | 55 i soeioredn xeth Jaclest & ianderrd fopace (i -he TheoneiRelCand 27 1R12)
of the main body case 41. The voice coil 55 is disposed such that the
di aphr agm &6t 1 & ceandivi cheth betwween. «,he vpl tedcochl5shaml. tThe gagce coil
absorption material 12. Here, the shielding nesh 58 is a nesh having
m nut e opeds ngs, fwkieah cean i evemph thgnpovdery gastd hbsarippicerdraterthe 12
fromflowng into a side of the diaphragm 56. However, even if the powdery
gas absor pii®nmdefidheddagnetic gap. The above~mentioned gasket 57 is,
for example, toroidal and used for ensuring an amplitude of the
10 diaphragm 56 such that the diaphragm 56 does not contact the
shielding mesh 58. The gasket 57 is fixed on a lower face of the
frame 51. The shieldingmesh 58 is permeable andamesh-structured
member for shielding the powdery gas absorptionmaterial 12. The
shielding mesh 58 is fixed on a lower face of the gasket 57. The
15 shielding mesh 58 is disposed so as to partition a space between
the gas absorption material 12 and the voice coil 55 of the speaker
unit 50 as well as a space between the gas absorption material
12 andthediaphragm56. Onanupper faceoftheframe5l, aplurality
of sound holes 51h are formed such that sound emitted from the
20 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

25 coil 55 is not fixed, faces an internal space (the rooms R11 and



slightly flows into the side of the diaphragm 56, since the diaphragm 56
is disposed so as to be sandw ched betwe the internal space of the main
body case 41 and the voice coil 55, the diaphragm56 10 functions as a
shielding plate, thereby preventing the above-nentioned powdery gas
absorption material 12 fromreaching the voice coil 55. Asa result, it can
be prevented that contacting of the powdery gas absorption material 12 and
the voice coil 55 generates abnornal sound and causes a failure due to an

el ectrical t C|rc t 0095 eratlon th oudspeak
system 43 s%%an:$§% Sﬁe esc 6”‘*%80%3 % ﬁ%ﬁ?oéﬁg ngh
those. of at Gandrd Cdrgee “‘” §' ke °pe%cﬁéea02a“° et ﬁ%%?nﬁ%r%&%%é‘%e%ﬁ‘éé. ong
will be omtted. For exanple mhen t he nobi | e phone 40 receives

reception ShYrAAS fARIA e AhtwHRL L ke fiecépt L6 Sgﬂﬁﬁgﬁnﬁsmesg 58 is

appropriately processed by a signal processing section (not shown) or the
like and i®pfttedard nchBispéakepeuhngso0vNAGN CH P EVARH ENwABN AT Hed b8y
signal for signaling an inconmng call 25 is applied to the sgeaker unit 50,
a drivbng dloseert sogareratiedl 48 firomt Aéovongeinbpla 55.deThifst Hpi 91 aighfadie
vi brates the di aphragm 56 and generates nel ody sound. The nel ody sound
gener at ed 3§ omHaweupper efrace idf tthre hwaphr agorn 56 abs cemittited rdiraouighl t he
sound holes 51h forned on the frane 51 fromthe opening 411. On the 5
ot her hands;1 spunty genesadtred §homidelcanelie Haeehat gdies ds apheagra d bHplpasges
t hrough the shielding nmesh 58 and changes a pressure
56 is disposed so as to be sandwiched between the internal space
of the main body case 41 and the voice coil 55, the diaphragm 56
10 functions as a shielding plate, thereby preventing the
above-mentioned powdery gas absorption material 12 from reaching
the voicecoil 55. Asaresult, it canbe prevented that contacting
of the powdery gas absorption material 12 and the veoice coil 55
generates abnormal sound and causes a failure due to an electrical
15 short circuit.
[0085] Next, operations of the loudspeaker system 43 shown in
FIG. 12 will be described. The speaker unit 50 1s an
electrodynamic-type speaker. Since operations thereof are the
same as those of a general electrodynamic-type speaker, detailed
20 descriptions will be omitted. For example, when the mobile phone
40 receives a reception signal from the antenna 44, the reception
signal is appropriately processed by a signal processing section
(not shown) or the like and inputted to the speaker unit 50. And

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

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



in the internal space (the roons RII and R12) of the cabinet, which is
formed in the main body case 41. Howeverg gowi ng to the physical absorption
effect of the gas absorption material 12, the pressure 10 change in the
above-nentioned internal space is suppressed and a volune in the internal
space i s expanded in an equival ent manner. [0096] As described above, by
appl ying the | oudspeaker system of the present invention to the nobile
phone, enriched bass reproduction on the nobil e phone can be realized. 15
[0097] A geper il ho very s i nt I re
etk?‘et%ecﬁogl g'%e rmun edr%\glrﬁalolrceFOJ.E% L L@ HHE 420 h?agrg

of a speaker uni can i~ these reason

d band of d h d d
Convor sati BhaT SOULF LErith 'Lh BO & %ﬁf#de"‘g%m'gﬁls&fvswp%ﬁa‘d 3562‘*8%53?%9 o

Hz. In this case, if the co ven j onal granular actlv t ed cgrg IS u%
t he physi cal' ‘@Bsof ptoh @f f T3P E?QWy Bbt 2 FRHE R Fﬁﬂg BEeney Band
of 100 to 200 or_nore Hz. 13 is a diagram showi ng a result obtained

when anpl i t@des %h%r%%lflé?‘iis‘??c’éh%fffﬁ@ed?ép FaGntB6 PREPABIsPedker ClintEe50
are neasured on the | oudspeaker system 43 shown in FIGs. 11A to 11C, 25
and FI& 12then IRwl, 13ound vasieea bedt hEORnt ek dae T shree ?fh%h%%h%plagagrm
and R12) of the cabinet is 1 cc. A bore of the speaker unit 50 is 0 14 mm
In FIG 13°¢ eagaph thshows tie snptldide nedlarattond sthassobt ai Heds When
nothing is contained in the cabinet. A graph K shows the anplitude
char act eriist itbs obtarmned speer { hbe 5 cony &1tli and R igrandltdre aebiiviattedvizaron
(average grain dianmeter: 0.1 to 0.3 nm weight: 100 ng) is contained. A
graph L shiowscothed in the main body case 41. However, owing to the physical
absorption effect of the gas absorption material 12, the pressure

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

15 [0087] A general mobile phone has a very small internal volume
and a bore of a speaker unit which can be mounted is small. For
these reasons, a reproduction band of a loudspeaker system which
reproduces a ring tone and conversational sound tends to be a band
of greater thanorequal to 500Hz. Inthiscase, iftheconventional

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

measured on the loudspeaker system 43 shown in FIGs. 11A to 11C,

25 and FIG. 12. 1In FIG. 13, a volume of the internal space (the rooms



anplitude characteristics obtained when the powdery activated carbon
(average particle dianmeter: 0. 01 to 0. Q3 mm weight: 100ng) is contained
as the gas absorption material 12. A graph M shows 10 the anplitude
characteristics obtai ned when the speaker unit 50 is used in a stand-al one
manner. In FIG 13, the respective anplitude characteristics are
relatively shown as relative anplitudes. Note that the anplitude
characteristics obtained when the speaker unit 50 is used in a stand-al one

manner arexthe it c teri.stics_obtai t h er unit
_ rihe, 13 ampfitide . wienthe speaker,,up
50 is not nnu%tedganfheqwﬁ %%%géf%cééeh4§canJQFﬁggﬁeasurgne st o0
conduct ed n.the sjngle speaker_unit 50. [0098] In tge raph M it .[s
understoodSEhéP i A 4£em§nplﬂ?hd%IGchéf%ct%r9§FP s ‘obf PHgdtﬁﬁ%navﬂiléﬁggker
unit 50 is used in_a 20 stand-al one manner, there is a peak of the.
anpl i tude GRERAG " TESORARESH TEIUhETSN 1 Wi e FoTTysEeh 18 TUMEBOB 3 e
. At low frequencies of |less than or equal to the resonance frequencg f oM
the anpli tUder 2RAIMSTY ot aRP LdGEYeoChREATHPEdERLE SoP PSR PR ¥8eaf ThRe
di aphragm 56. 25 [0099] In the graph J, it is understood that in the
anpl i t Gde GOVehhE AR eérdsineka bt Hedt 9 e Hostthilpy Sire SCoAE ailRed #RSTRE:
cabinet, the resonance frequency of the vibration systemrises to foJ =
1256. 3 Hz @uk T Ot-Remiunf vealce: of 0Gid)f nessonbithetihe & oomPiRIL shawe R12
have. At |ow frequencies of less than or equal to the 5 resonance frequency
foJ, the singinesdewhhghatheriebnssRbbtandedRicdravienad odedgey ahanvebhad of
t he di aphragm 56. Because of this,
carbon (averageparticlediameter: 0.01toC.03mm, weight: 100mg)
is contained as the gas absorption material 12. A graph M shows
10 the amplitude characteristics obtained when the speaker unit 50
is used in a stand-alone manner. In FIG. 13, the respective
amplitude characteristics are relatively shown as relative
amplitudes. Note that the amplitude characteristics obtained
when the speaker unit 50 is used in a stand-alcne manner are the
15 amplitude characteristics obtained when the speaker unit 50 is
not mounted in themain body 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
20 stand-alconemanner, thereisapeakoftheamplitudewhenaresonance
frequencyofavibrationsystemis fgu=606. 3Hz. At lowfreguencies
of less than or equal to the resonance frequency fov, the amplitude
value is constant due to the influence of stiffness of the diaphragm

56.

25 f0059] In the graph J, it is understood that in the amplitude



at the |l ow frequencies of |less than or equal to the resonance frequency
foJ, the anplitude value is constant due %o the influence of the stiffness
whi ch the roons R11 and R12 have. 10 [018 ] I'n the graph K, it is shown
that in the anplitude characteristics obtained when the conventi onal
granul ar activated carbon is contained, the resonance frequency is foK =
1256. 3 Hz, which is the sane as the resonance frequency f0J obtai ned when
nothing is contained in the cabinet. Accordingly, it is understood 15 that

at around a frequency, 1200 Hz,. th olu expansi on .effect . nn
St o mod pont REShE R LRl AT TR B R MY | o
frequenci es, of | ess than_or .esonance frequency Egﬁk)u l'ike

egual t.o %he e A Kk
in the graph®J"ShOWFRGS fREILEEEYWREr ENFoHETG 59 e SntSaiHed, * $%e ahpl %'t ude
val ue incregsgs 20 in accordance with a decrease in the,freggencies. Tgas
shows t hat 12t fe® ph§ sitaltabdsr prifdmeddedt 6f ‘thesgatilital &ofi ¥8PBI Bartbon
is exhibited in accordance with the decrease in the frequencies. Wen the
graph J and€helgrizpre K dife tonparetienelies ohdbess obdant fat carehotightae
the | ow frequencies of less than or equal to 200 25 Hz, the physical
absor pbi onrefdeeiceahrdauobeai fed Byra e igfame arvwisich gehe vaeeds cRt boRNqi t h
the average particle diameter of 0. 1 to 0.3 mm at the high frequencies
of great erRihanveriedualogntRO tHkt of hehphiyisicdala gabs6r ptBoreest edt tican, be
hardly obtained. This result corresponds to the characteristics shown in
FIG 6 disxt osed 1ow5ftheuabhovesnelit ilened tpatentr deguiento 1thg 0dd2dndncehe
graph L, it is shown that in the anplitude

freguency fys5, the amplitude value is constant due to the influence

of the stiffness which the rocoms R11 and R1Z2 have.

10 [(0100] In the graph K, it is shown that in the amplitude
characteristics obtainedwhen the conventional granular activated
carbon is contained, the resonance frequency is fox = 1256. 3 Hz,
which is the same as the resonance frequency fory obtained when
nothingiscontainedinthecabinet. Accordingly, it isunderstood

15 that at arocund 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
egual to the resonance frequency fox, unlike in the graph J showing
the case where nothing is contained, the amplitude value increases

20  in accordance with a decrease in the freguencies. 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

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



characteristics obtai ned when the powdery activated carbon is contained as
the gas absorption material 12, the resogince frequency is for, = 881. 3
Hz, which is |ower than the resonance 10-frequency foJ obtai ned when
nothing is contained in the cabinet. Here, in consideration of a

rel ati onship between the resonance frequency and the volune of the
cabinet, a ratio of the volune expansion of the cabinet, in the case where
the gas absorption material 12 is used, to the vol une expansi on of the
cabinet, in 15 the case where nothing is contained, is the follow ng val ue.
{ (fod/foMetivaFed ¢aahpRonh Thejavepage Ny btk oy ey 011 ¢ bitdePstood
that the volunme of the cabinet 1is expanded approximtely three-fold in an
equi val ent "ranagrihe mighe praptnteieatof erd v f ridguendi esivgr! [f€s<€0PhHE - or
equal to the 20 resonance frequency folL, the anplitude value is constant.

At the | obheréguencilezsbabrpessnefdecorcaygbahatslithebrasondncel Hregaerdy
foL, when the graph J and the graph L are conpared, the anplitude value

i ncreases. cdhirsspnorease the tdies aanpt ¢ t Lighel val sieowanibhe' I ®bseried Latsedhén
hi gh frequencies of greater than or equal to 200 25 Hz. In other words, it

i s under stoed kbatewhenttibeecgapaabksar pldamex Iaterial 12 is used, a great
vol unme expansi on effect can be obtained at not only the |ow frequenci es of

less than ppiegyal ton2@@eHzyrdpn B s@tt he highahr equencirestiod great endthan
or equal to 200 Hz. [0103] This is because whereas in the conventional

granul ar S.pethvabeds6arBonytas nghowhdn tldGp i £ e FRCTOPORESaA0ON is
serving as the passageways of the gas functions as the high-cut filter
contained as the gas absorption material 12, the resonance
frequency is fo, = 881. 3 Hz, which is lower than the resonance
10 frequency fy; obtained when nothing is contained in the cabinet.
Here, in consideration of a relationship between the resonance
frequency and the volume of the cabinet, a ratio of the volume
expansion of the cabinet, in the case where the gas absorption
material 12 is used, to the volume expansion of the cabinet, in
15 the case where nothing is contained, is the following value.
{({fos/fou)? =~ 1}/ {(for/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
20 resonance frequency fg,, the amplitude value is constant. At the
low frequencies of less than or egqual to the resconance frequency
fo, 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

25 Hz. 1Inother words, it is understood that when the gas absorption



and thereby the flow of the gas into the mcropores 101 is suppressed at
the high frequencies, since the gas absorption naterial 12 has the

particle diameter smaller than the grain5 i ameter of the 10 conventi onal

granul ar activated carbon and has the smaller nunber of the nacropores
100, the effect of the macropores 100 functioning as the high-cut filter
is reduced. [0104] As described above, whereas only in the | ow frequency
band of 100 to 200 Hz or |ess, the physical absorption effect is 15

obt ai ned b% the_cgnventional granular activated carbon, by using the,%as
absor pt i onMFaEErPalt 425 WaFE Qéﬁéﬁdvoﬁﬁﬂ%eﬁﬁaﬂﬁﬂéﬁl?%%ec%ﬁ?§ﬂ$%Pbtal ed
absorption effect can be obtained can be expanded to the high frequency
band of 108ttBCP0ooHy BRenbre. f1erwtHeke st bslesal TR P rar Bisdarlat %émf 6¢ a
nobil e term nal, of which reproduction 20 frequencies are high, the vol une
expansi on BRfertsedmobdiehhibetuancieher byrexpandingg checivdl freqiehby -
band. By expanding the low frequency band, the acoustic pressure |evel can
be i nprovedCaPsé inThhe hsghefregaenoyrbandiof ti@0ctove00ikmadr gnenaelar

[ 0105] Although in the present enbodi nent, the speaker unit 25 50 is

di sposeéd sachitvhatdtderbace aof shhendiapiragmss6;hemadd gic 53s lieswovdey
coil 55 is not fixed, faces the internal space of the main body case 41,
the presenisitivents onayswaok bFnmhedgibherehotiohbeaspenkerigni-tudOrshews i n
FIG 12 may be di sposed upside down. Thereupon, the speaker unit 50 is

di sposed saeh thBatpihenseuad & hek s Sl Sentagtc tdes FO9MURLE shpptBksed
case, the gas absorption material 12 is likely to flowinto the vicinity
of the voiget¢@ high frequencies, since the gas absorption material 12 has
the particle diameter smaller than the grain diameter of the
10 conventional granular activated carbon and has the smaller number
of themacropores 100, the effect of themacropores 100 functiconing
as the high-cut filter is reduced.
{0104] As described above, whereas only in the low freguency
band of 100 to 200 Hz or less, the physical absorption effect is
15 obtained by the conventional granular activated carbon, by using
the gas absorption material 12, the frequency band in which the
physical absorption effect can be obtained can be expanded to the
high freguency kand of 100 to 200 Hz or more. 1In other words,
also in an apparatus for a mobile terminal, of which reproduction
20 frequencies arehigh, the volume expansioneffect canbe exhibited,
thereby expanding the low freguency 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

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



55. Therefore, in this case, by providing the shielding nesh 58 for the
sound hol es 51h, the inflow of the gas ag%orption material 12 can be
prevented. As nentioned above, it is only-required that 10 the shiel ding
mesh 58 is disposed so as to partition the speaker wunit 50 and the gas
absorption material 12. Al though the shielding nesh 58 is provided in the
speaker unit 50, the shielding nesh 58 may not be provided in the speaker
unit 50 and may be provided so as to partition the speaker unit 50 and the
gas absorptjion material 15 12. In this case, the |oudspeaker system 43

conpri ses tRE EPeSRer iintt B Wi di ifisks otehdVe thd Sdhicd PRG Smedh U8,
t he gas absorption material 12, and the cabinet forned by the main body
case 41 . TRUE,LORY &Ff He prefentedcthatntfet §88 bbIGHptida thet EPFAFRTH2
flows into the speaker unit 50. 20 [0106] Although the cabinet of the
above- desc¥hBet¢akels peake®0 shevem a3 1 liZzzes vtihe dintrarardl uegdce 8Pvehe
mai n body case 41, the cabinet may be provided separately fromthe nmain
body case Tad¢reApdneatheofpehéelroudspeakerssystemsedceordi hgatothhe spiunst
to third enbodinents itself may be nmounted in a dedi cated space 25 inside
of the Smai nobedy>Caserdbhctl hhehisomask, . | Mranhasseadt y t5% gpsogessrptian
nobi | e phone, a process in which the gas absorption material 12 is
cont ai ned matcéheatabt net 15 aengdtbnf tdhe iR thedyiceasey4Ads itheaardirteeghatied
manner can be omtted and adhering of the gas absorption material 12 on

the liqui dsgrystradr i SR AV 42108 s0kakBe biker&ang beg avpd ded.e THhusy @ JmEe
practical assenbly process can be realized.
for the sound holes 51h, the inflow of the gas absorption material
12 can be prevented. As mentioned above, it is only required that

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

15 12. Inthis case, the loudspeaker system 43 comprises the speaker
unit 50 which does not have the shieldingmesh 58, the gas absorption
material 12, and the cabinet formed by themain body case 41. Thus,
it can be prevented that the gas absorptionmaterial 12 flows into
the speaker unit 50.

20 [C106] Although the cabinet of the above-described loudspeaker
system 43 utilizes the internal space of the main body case 41,
the cabinet may be provided separately from the main body case
41. And each of the loudspeaker systems according to the first

to third embodiments itself may be mounted in a dedicated space

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



[0107] Each of the | oudspeaker systens according to the above-described
first to third enbodinents is not limted to a |oudspeaker system nounted
in the nobile termnal unit and may 10 b ﬁ for exanple, a |oudspeaker
system which is nounted inside of a body of a car. First, referring to
FIG 14, a case where each of the | oudspeaker systens according to the
above-described first to third enbodinents is nounted inside of a body of
a car will be described. One exanple of places where the | oudspeaker
system 15 is nounted inside of the car body is a door of the car. FIG 14

i s a di agr BRPFEEGsPF at iR Iorfe PER&Tp! @ PROGREENLE HEN 1 JuddiFe dREr APSGEPEACHT
the present invention is nounted in the door of the car. [0108) In FIG

14, the do®atefrieheléats conpidsesdal wiHuowdektdlonf oBmd drddde railm body
61, a speaker unit 62 a gas absorption material 20 12, and a bl ocking
menber 13.cheeeilt he gpeakeecupated6Ransea genebal omekéetr sdynanhertiyyge of
speaker which is the sane as that of the speaker unit 11 according to each
of the abovbedessrilbedrpiict naotéhiad 12nbodilnedtisjuiTherypeakecdismliay622i s
nounted in the door main body 61. Inside of the door main body 61, a space
i s formed. oThéegbsk@baahsospbioadmateingl akoengribeibkocdd gumenbence3sar e
di sposed 55 in the internal space of the door main body 61. As nentioned
above, sipge bberdgokzeai.n body 61 functions as a cabinet, the | oudspeaker
system of the present invention conprises the speaker unit 11, the door

main body 6dioyhe gagz@RSMLiRE MRh&(d3daildy andilhe S:bLegking neibenels.
As descri bed above, by nounting the | oudspeaker system of the present
invention im,tBeyd00FiB8Edt Berst to third embodiments is not limited to a
loudspeaker system mounted in the mobile terminal unit and may
10 be, for example, a loudspeaker system which is mounted inside of
a body of a car. First, referring to FIG. 14, a case where each
of the loudspeaker systems according to the above-described first
to third embodiments is mounted inside of a body of a car will
be described. One example of places where the loudspeaker system
15 is mounted inside of the car body is a door of the car. FIG. 14
is a diagram illustrating one example in which the loudspeaker
system of the present invention is mounted in the deoor of the car.
[0108) In FIG. 14, the door of the car comprises a window section
60, adecormain body 61, a speaker unit 62 a gas absorptionmaterial
20 12, andablockingmember 13. Here, the speakerunit 62 is ageneral
electrodynamic-type speakerwhichisthe same as that of the speaker
unit 11 according to each of the above-described first to third
embodiments. The speaker unit 62 is mounted in the door main body
61. Inside of the door main body 61, a space is formed. The gas

25 absorption material 12 and the blocking member 13 are disposed



car, even when the | oudspeaker systemis nounted in the sane door nain
body 61 as the conventional one, a volung can be expanded in an equival ent
manner and a reduction in an acoustic pr Ssure 10 level can be prevent ed,
bei ng capabl e of providing an in-vehicle |I|istening environnment in which
enriched bass is reproduced. [0109] Each of the | oudspeaker systens
according to the above-described first to third enbodi nents nmay be an

i n-vehicle |oudspeaker system which is disposed inside of, for exanple, a

15 car body. FIG 15 is_a diagramillustrating one exanple of a

| oudspeaket Syt EAt FHUAL SPFGRPHE DS d@eE R i hedy &L - 152 s Fentoirisiseaker s,
system 64 is disposed, for exanple, under a seat 63. Here, the | oudspeaker
system 64 BFanaayhef deps naoydbpdaker topstenss ageotd Hget o thigel cudspeaker
above-described first to third enbodi mrents and 20 detail ed descriptions
will be onsytedn A descpibednbbbvesnbyonnmounpirhgethehkoadspsakernsysiém 64
in a vehicle, even when a volune of a cabinet is the sane as the

convent i onahe otiesr anay Oh Unedgahl , behexpandeds o hpahoequevakenfl Anpnendahdea
reduction in an acoustic pressure |evel can be prevented, being capabl e of
provi disng laho2bing- wehilsde l1i3st enizrg esvtropsENt abovahi Ay encivehecgbassei s
56 reproduced. [0110] Each of the |oudspeaker systens according to the

above- descrobedpéiket 9sthinrdrephedhiepbst: MY vBALaBn AnveRkChBor of the
| oudspeaker systemas shown in FIG 16. FIG 16 is a diagram5 illustrating

anot her exaqp| @ @l ankaudspeakedssystemdpuned J AshA€edoin & Hdkankndbb G
16, the | oudspeaker system conprises a cabi net
main body 61 as the conventional one, a volume can be expanded
in an equivalent manner and a reduction in an acoustic pressure
i0 level can be prevented, being capable of providing an in-vehicle
listening environment in which enriched bass is reproduced.
[0108] Each of the loudspeaker systems according o the
above~described first to third embodiments may be an in-vehicle
loudspeaker system which is disposed inside of, for example, a
15 car pody. 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
20 detailed descriptions will be ocmitted. As described above, by
meunting the loudspeaker system 64 in a vehicle, even when a volume
of a cabinet is the same as the conventional one, a volume can
be expanded in an equivalent manner and a reduction in an acoustic
pressure level can be prevented, being capable of providing an

25 in-vehicle listening environment in which enriched bass 1is



65, a plinth 66, a speaker unit 11, a punching net 67, and a gas
absorption material 12, and a bl ocking nenber 13. The gas absorption
material 12 and the bl ocki ng nenber 13 aré di sposed 10 inside of the

cabi net 65. As described above, by nmounting the |oudspeaker system shown
in FIG 15 in a vehicle, even when a volune of a cabinet is the sane as
t he conventional one, the volune of the cabinet can be expanded in an
equi val ent manner and a reduction in an acoustic pressure |level can be
prevent ed, beinaﬁcapable of 15 providing an in-vehicle listening

envi ronnent €PRCAHFEHR-enri ched bass is reproduced. A shape of the cabi net
65 is not limted to a cylindrical shape shown in FIG 15 and nmay be a
rect angul atO1p@t al | eFephped shhpe.lqlsddaiNext 5 yedkssr | agceodFNG. tr7, the
case where each of the 20 |oudspeaker systens according to the

above- descabbed-flesstibedt hirdt eobodi memtie ddimaount ethy eaawi deovappatat us
(for exanple, a CRT-based television, a liquid crystal television, a

pl asma televiispoakeet eyprem ksberdescrirbadic FIG. 171G, al €l agramiiagram
illustrating a configuration of one exanple in which the 25 | oudspeaker

syst emsi s NDUNE €fa t Dnd ahbitheshapath 1 eb e\ 5600 Pak 57 s yshew mgiree dd Ons i deew
of the thin-shaped television and a side view, a part of which is

i I'lustrategf bycarsecthaonal, vieeWeAkONQu@shd e r At dhl Ihprikhs 8 cabinet
t hi n-shaped television 70 mainly conprises a display 71 and two

| oudspeakegs sysians cf2c6Thg LOUARREAKRT 51 SYSL &R, A2 @ S dN%Of ahba gas
| oudspeaker systens described in the first tothird enbodi nents and
detailed(g%%%fﬁﬁigﬁsmﬂkgkigﬁ 12, and a blocking member 13. The gas
absorption material 12 and the blocking member 13 are disposed
10 inside of the cabinet 65. As described above, by mounting the
loudspeaker system shown in FIG. 15 in a vehicle, even when a volumne
of a cabinet is the same as the conventional one, the volume of
the cabinet can be expanded in an equivalent manner and a reduction
in an acoustic pressure level can be prevented, being capable of
15 providing an in-vehicle listening environment in which enriched
bass is reproduced. A shape of the cabinet 65 is not limited to
a cylindrical shape shown in FIG. 15 and may be a rectangular
parallelepiped shape.
[0111] Next, referring to FIG. 17, a case where each of the
20 loudspeakersystems accordingtotheabove-describedfirst tothird
embodiments is mounted in a video apparatus (for example, a
CRT-based televisiocon, a liquid crystal television, a plasmna
television, etc.) will be described. FIG. 17 1is a diagram

illustrating & configuration of one example in which the

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



omtted. [0112] A cabinet 73 of the | oudspeaker system 72 is di sposed
i nside of a housing provided in a | ower Eqrtion of the display 10 71. A
speaker unit 74 is an el ectrodynam c-type ‘'speaker having, for exanple, an
elliptical shape and nmounted in the cabinet 73. A gas absorption materi al
12 and a bl ocking nmenber 13 are disposed inside of the cabinet 73. As
descri bed above, by nounting the | oudspeaker system of the present
invention in the thin-shaped 15 tel evision 70, even when a volune of a
cabinet is %he,sane as the conventional one, the volune of the cabi net can
be expanded"PH*"&rf 64ANval €t Ol NaRd SR APEFUEE + BHL P RCRPIHE BUBIIT VSV
pressure |evel can be prevented, being capable of providing an in-vehicle
| i stening BnRfFBNREMNIFD viHt chl Bhtt ohierd Bas & iss Gldprpduddd®™ 26 OM% RobigReSt he
| oudspeaker systens 72 shown in FIG 17 are nounted in the |ower portions
of the dispray 7in THe. | bldspedkion-syspedste ¥ovhayobe’di sposed 6ANBELESS
sides of the display 71. [0113] As described above, by nounting the
| oudspeakes sSyspémy 7aceodditng tleudmpabove-sestenbed?fi rshet bottispdaker
enbodi ments in 25 a variety of apparatuses and a vehicle, a vol une
expansison spsaam587Z egue vahentd £ nelhael ohgsconkact edstambhdegaribey oh the
apparatuses and the vehicle, and a reduction in an acoustic pressure |evel
can be preveatedo redldazidigenmehes sepraduatiien efedimsispt{ddd4di ALt beugh
t he speaker units 11, 50, 62, and 74 are the 5 electrodynam c-type
speakers, ¢he-pegsent invention is not limted thereto. The speaker units
may be piezoelectric type,

[0112] A cabinet 73 of the loudspeaker system 72 is disposed

inside of a housing provided in a lower portion of the display
10 71. A speaker unit 74 is an electrodynamic~type speaker having,
for example, an elliptical shape and mounted in the cabinet 73.
A gas absorptionmaterial 12 and a blocking member 13 are disposed
inside of the cabinet 73. As described above, by mounting the
loudspeaker system of the present invention in the thin-shaped
15 television 70, even when a volume of a cabinet is the same as the
conventional one, the volume of the cabinet can be expanded in
an equivalent manner and a reduction in an acoustic pressure level
can be prevented, being capable of providing an in-vehicle
listening environment in which enriched bass is reproduced.
20 Although the loudspeaker systems 72 shown in FIG. 17 are mounted
in the lower portions of the display 71, the loudspeaker systems
72 may be disposed on both sides of the display 71.
f0113] As described above, by mounting the loudspeaker systems
according to the above-described first to third embodiments in

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



el ectrostatic type, electromagnetic type speakers, etc.,provided that a
driving nethod in which an acoustic pres$gre emtted from a di aphragm
changes a pressure in an internal space of a cabinet 10 is used.

| NDUSTRI AL APPLI CABI LI TY [0115] The | oudspeaker system of the present

i nvention expands a |ow frequency band, prevents a reduction in an
acoustic pressure level, exhibits a volune expansion effect even in a high
frequency 15 band of 100 to 200 Hz or nore, and is capabl e of reproducing
enriched bass. The | oudspeaker system of the prevent invention can be

appl i ed t o®qUEVEdid tcFgEPEE Tl RiGreigsehenYekhess 95k BECHFHF ST ¢ Cher
t hi nner; a PDP (g[asna display) ; a stereo unit; a speaker, for a hone
theater sy§henyesficier engnferefepEé@icinoRn acABBiLE P2ESEErfi RGN SdnFRY an
in-vehicle audio apparatus, etc. 59 CLAIMS [1] A |oudspeaker system
conpri si nghe areabiter, Fespdakiery wiiticioumtesbivdtheliecabbhebasand 5 a
powdery gas absorption material which is disposed in an internal space of
t he cabi netf Cand!physhéahbygabsbebspgakepresents 1in The ¢t emmmal’ dspacethe
wherein an average particle dianeter of the gas absorption material is
| ess than 8l&cmivdiBafdl-Theesfisakes raccaed ngdror Chaentipnvhetet Dimited
di anmeters of
thereto. The speaker units may be piezoelectric type,
electrostatic type, electromagnetic type speakers, etc., provided
that a driving method in which an acoustic pressure emitted from
a diaphragm changes a pressure in an internal space of a cabinet
10  1is used.
INDUSTRIAL APPLICABILITY
[0115] The loudspeaker system of the present invention expands
a low frequency band, prevents a reduction in an acoustic pressure
level, exhibits a volume expansion effect even in a high frequency
15 bandof 100 to 200 Hz ormore, and is capable of reproducing enriched
bass. The loudspeaker system of the prevent invention can be
appliedtoa liquidcrystal television whose thickness is becoming
further thinner; a PDP (plasma display); a stereo unit; a speaker,

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

20 terminal unit; an in~vehicle audic apparatus, etc.



all particles of the gas absorption nmaterial are less than 0.1 mm 15 [ 3]
The | oudspeaker system according to claigbl, wherein the gas absorption
material is of activated carbon. [4] The-“Foudspeaker system according to
claim1l, wherein the gas absorption material is of activated carbon which
is produced 20 fromplant, petroleumresin, or coal. [5] The | oudspeaker
system according to claiml, further conprising a first bl ocking nmenber
for bl ocking gas, wherein 25 the gas absorption material is disposed in an
internal 60 space of the first bl ocking nmenber. [6) The | oudspeaker system
according to claim5, wherein the firggAﬁwécking member is nade of a thin
film 5 [7% The | oudspeaker system according to claim5, wherein a space
is formed Rside of BhéoPipBealpscRyA§ eS8 Hrfdildbove the gas absorption
material. 10 [8] The | oudspeaker system according to claim5, conprising a
plurality of the firstcabdBRing nenbers, wherein the gas absorption
material is segnented and each segnent of the gas absorption material is

di sposed in an interaakpspaee upf.teachnoked e ftirrestcaddliooki ngamménbers, and
15 each of the first blocking nmenbers is disposed in an internal space of
t he cabi net so as toafporwnar s paceabebweedodathAterial which is disposed in

an internal space of the cabinet and physically absorbs gas present
in the internal space, wherein
an average particle diameter of the gas absorption

material is less than 0.1 mm.

10
(2] The speaker according to claim 1, wherein diameters of
all particles cof the gas absorption material are less than 0.1
mm,

15 [3] The loudspeaker system according to claim 1, wherein

the gas absorption material is of activated carbon.

[4] The loudspeaker system according to c¢laim 1, wherein
the gas absorptionmaterial isof activatedcarbonwhich is produced

20 from plant, petrecleum resin, or coal.

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

25 the gas abscorption material is disposed in an internal



other. [9) The | oudspeaker system according to claim@8, further 20
conprising a plurality of housings, in a% | east a part of which an opening
is formed, wherein a volune of each of t 8 housi ngs is larger than a vol une
of the first blocking nmenber, and 25 the first bl ocking nenber is disposed
in an internal 61 space of each of the housings. [10] The | oudspeaker
system according to claimb5, conprising a plurality of the first bl ocking
menbers, wherein 5 the gas absorption nmaterial is segnmented and each
segnent is disposed_ _an internal space of the first blocking nenber, wherein
the first BPSEﬁiﬁg &3ﬁb§ﬁrﬁés%%f4%iﬂﬁrﬂfm?%Fat | east a part of which an
opening is forned; and 10 a film a periphery of which is attached on the
openi ng, and the segnmented gas absorption material is each disposed in an
internal space of the housing. 15 [11] The | oudspeaker system according to
claim1, fldPther coRPFi 5PHGSBCPLSSI FESEalI aE6PTARNEh Ts CABAAL éd MRErRen
cabinet and driven by vibration of the speaker unit. [12] The | oudspeaker
syst em accbhdi Agres blackhing, memoereris 2@:donpt isityia plane nenber which

i s di sposed between the passive

5
[7] The loudspeaker system according to claim 5, wherein
& space is formed inside of the first blocking member and above
the gas absorption material.

10 [8] The loudspeaker system according to claim 5, comprising
a plurality of the first blocking members, wherein
thegasabscrptionmaterial issegmentedandeach segment

of the gas absorption material is disposed in an internal space
of each of the first blocking members, and

15 each of the first blocking members is dispcsed in an

internal space of the cabinet so as to form a space between each

other.

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

25 the first blocking member is disposed in an internal



radi ator and the gas absorption material so as to forma space between the
plate menber and the passive radiator. [13] The | oudspeaker system
according to claim12, wherein 25 in the plate nenber, an opening is
formed in a direction fromthe 62 passive radiator toward the gas
absorption material. [14] The | oudspeaker system according to claim1,
wherein the cabinet is a closed-type cabinet. 5 [15] The | oudspeaker
system according to claim1, further conprising an acoustic port which is
nmount ed |n he_c Qin%thag% GO tlcaluy couples an internal space and an
ext er nal Cé o &' 'cabi net. 61 ‘A nobile termnal unit conprising:
a Ioudspeaker system accordi ng to any of clains 1 to 15; and a case
supporting the | oudspeaker system 15 [17] The nobile term nal unit

accordin laim1 erein the speaker unit has; voice coil; .and a
di aphr ag?n tIgﬂ?one f ﬁ%e\éﬁ] Wﬁw%%s\ye.t@@ FFPrabpdity ‘fﬂr%’a 5 mABTFBE HStRE

speaker unit is nounted such that another face of the di aphragm faces an
i nternal space of t & RiBraeity of the first blocking members, wherein

5 thegasabsorptionmaterial issegmentedandeachsegment
is disposed an internal space of the first blocking member, wherein
the first blocking member has:
a housing, in at least a part of which an opening
is fermed; and
10 a film, a periphery of which is attached on the
opening, and
the segmented gas absorption material is each disposed

in an internal space of the housing.

15 [11] The loudspeaker system according to claim 1, further
comprising a passive radiator which is mounted in the cabinet and

driven by vibration of the speaker unit.

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

between the plate member and the passive radiator.

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

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



[18] The nobile termnal unit according to claim16, further 25 conprising
63 a second bl ocking nenber for blocking,the gas absorption material,
wherein the second bl ocki ng nenber is dlsposed in the internal space of
the cabinet so as to partition the speaker unit and the 5 gas absorption
material. [19] A vehicle conprising: a | oudspeaker system according to any
of clains 1 to 15; and 10 a car body, inside of which the | oudspeaker
systemis disposed. [20] A video apparatus conprising a | oudspeaker
azfzﬁn}ﬁgc ag 2%3; g?@é&%fe%kﬁg@% %. éﬁﬁs gb orpchgh ﬁ%é gallnSIde of

[14] The loudspeaker system according to c¢laim 1, wherein

the cabinet is a closed-~type cabinet.

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

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

the diaphragm faces an internal space of the cabinet.

[18] The mobile terminal unit according to ¢laim 16, further

25 comprising



10

15

63

a secondblocking menmber 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 videc apparatus comprising:

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

2 housing, inside of which the loudspeaker system is

disposed.



