WO 01/ 41500 PCT/JPOQ 08411 1 DESCRI PTI ON Loudspeaker Device TECHN CAL
FIELD 5 The present invention relates to a | oudspeaker device used for

vari ous i udi o apparatuses, and nore particularly to a |l oudspeaker
devi ce Pﬁépgﬁgéfects a reproduced soung supplied fronlal%ﬁﬁﬁ%@@%ﬁ uni t
and conpensates the reproduced sound. PRIOR ART 10 The prior art is
described with reference to Fig. 5A, Fig. 5B, and Fig. 6. Fig. 5Ais a

si de sectional view of a conventional |oudspeaker device, Fig. 5B is an
upsi de sectional view of it, andpBICRfPTIONs a frequency characteristic of
a m crophone incorporated into the | oudspeaker device. Loudspeaker unit 1
is mounted to an opening of calfififfsp@akéNPediteacoustic 15 output signal is
emtted. In cabinet 2, mcrophone 3 for detecting the acoustic output
signal generated fromthe rear part of |oudspeaker unit 1 is disposed in
an easy-to-install place close to | oudspeaker unit 1. Using the detected

acoustic output signal, a | owrHCEHANIOAL IPFERY,D s conpensated w th feedback
and is enlarged. 20 The acoustic output signal detected by m crophone 3

depengls on heTgBtpEsentMflleRtdh AMskedet & 1Bu@peaiker idevicddeusdd abiagsus?, and
has a sound-pressure frequency characteristic having sharp peaks and dips

due to asdndidig-WpseatBe8ehAl 8floid phdigculldly fnhalogidegedite doMed tRagiency
band of a sound from | oudspeaker unit 1, the feedback is utilized based on
t he acougbtdet®HtRYtodic@Adound supplied from a loudspeaker unit and compensates
the reproduced sound.
PRIOR ART
10 The prior art is described with reference to Fig. 5A, Fig. 5B, and Fig. 6.
Fig. 5A is a side sectional view of a conventional loudspeaker device, Fig.
5B is an upside sectional view of it, and Fig. 6 shows a frequency characteristic of
a microphone incorporated into the loudspeaker device.
Loudspeaker unit 1 is mounted to an opening of cabinet 2, and an acoustic

15  output signal is emitted. In cabinet 2, microphone 3 for detecting the acoustic
output signal generated from the rear part of loudspeaker unit 1 is disposed in
an easy-to-install place close to loudspeaker unit 1. Using the detected acoustic
output signal, a low frequency band is compensated with feedback and 1is
enlarged.

20 The acoustic output signal detected by microphone 3 depends on height H,
width W, and depth D of the inside of cabinet 2, and has a sound-pressure
frequency characteristic having sharp peaks and dips due to a standing-wave
generated inside. For enlarging the low frequency band of a sound from
loudspeaker unit 1, the feedback is utilized based on the acoustic output signal

25  obtained by eliminating the standing-wave with a filter.

As shown in Fig. 6, in the conventional loudspeaker device, microphone 3

detects an-additional acoustic output as resonance occurring in a closed space in



25 obtained by elimnating the standing-wave with a filter. As shown in
Fig. 6, in the conventional |oudspeaker device, mcrophone 3 detects an

addi ti 08@%‘?@%’5“ C output as resonance occurring in a clpsepeeease in WO
01/ 4150 0/ 08411 2 cabinet 2, @and therefore it is difficult to

prevent the device fromoscillating. Even if resonance conponents are
tried to renove using the filter, all of them cannot be renpbved when the
resonance is large, and the oscillation cannot be restrained

sat i sf actalsinky .2, Amda thaefire, ites| diffjedeno weventr the ddurcedirpowosdllatinguency
band is limted in the conventional |oudspeaker device. DI SCLOSURE OF THE
| NVENTI ORvAn! if wespeake conponertscargptiiak o removenuisirfg the fittery 2ld @f them an

i nput signal;. a |oudspeaker unit for reproducing an output signal

suppl i ed chnnen bhirsmanpd wfliear the t@onanebiinirgenand gbe asedlationhcartios be

| oudspeaker unit; a m crophone for detecting an acoustic output supplied
from t he résinsinpdakatisfaniority. andAs 4 essblic keargamentf of af gepiodgcdshclewan
acoustic output signal detected by the mcrophone to the input of the
anpl i 3i efreqlibacy band peliéredunithe iconventinred lowlspaakereddiee-i n t he cabinet to
cl ose the cabinet, and the m crophone is placed near the position where
sound 15 pressure of resonance occurring in a closed space for at |east one
of height, width, and depth of the inside of the cabinet is m ninum

Therefore, an influence RISCLOSUREETREMNVENTIEN, aj ned, stability of

the feedback circuit is inproved, and a feedback ampunt can increase. The
devi ce can t hAdoeddpeager dérdce epmprigesdn amplifierfoyaaes)vingrn mtisgealy
stability thanks to ensure an oscillation margin. 20 BRI EF DESCR|I PTI ON COF
THE DRAWENGSdspeaker unit for reproducing an output signal supplied from this amphfier;

10  a cabinet incorporated with this loudspeaker unit; a microphone for detecting an
acoustic output supplied from the loudspeaker unit; and a feedback circuit for
feeding back an acoustic output signal detected by the microphone to the input of
the amplifier. The loudspeaker unit is mounted to an opening in the cabinet to
close the cabinet, and the microphone is placed near the position where sound

15 pressure of resonance occurring in a closed space for at least one of height, width,
and depth of the inside of the cabinet is minimum. Therefore, an influence of
the resonance can be restrained, stability of the feedback circuit is improved, and
a feedback amount can increase. The device can thus enlarge the reproduced
low frequency band and have a stability thanks to ensure an oscillation margin.

20

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a side sectional view of a loudspeaker device in accordance with
exemplary embodiment 1 of the present invention.
Fig. 1B is an upside sectional view of the loudspeaker device in accordance
25  with exemplary embodiment 1 of the present invention.

Fig. 2 is a circuit block diagram of the loudspeaker device in accordance

with exemplary embodiment 1 of the present invention.



Fig. 1A is a side sectional view of a |oudspeaker device in accordance with
exenpl ary enbodi nent 1 of the present invention. Fig. 1B is an upside
section ' f the | oudspeaker device in accordance 25 with exenplary
enbodingk?xygﬁ@gthe present invention.gFig. 2 is a circui{CBIRURT agram of
t he | oudspeaker device in accordance wth exenplary enbodi nent 1 of the
present invention. WO 01/41500 PCT/JPOO 08411 3 Fig. 3 shows an acoustic
out put characteristic detected by a m crophone in the |oudspeaker device

i n accordancerigl 8Rhewe s AoysGebagiutRhhrdctefistibetdetRBSNh rhit¥égHonein Fi g.
4A is a side sectional view of a | oudspeaker device in accordance with 5

exenpl ar phee i@ilipdBRér dedicet e apéR88Ate WiVl Hixeaiblafy @mBHAimenanl WPsthde
sectional view of the | oudspeaker device in accordance wth exenplary

enbodi meptesdnPinvengiopr esent i nvention. Fig. 5A is a side sectional view of
a conventional |oudspeaker device. Fig. 5B is an upside sectional view of

the conventi dnigl 4Ady@sqigakedticiRY visv ofl 8 15udbpe@ksN@¥Ec@ih acudin® Wwithput
characteristic detected by a mcrophone in the conventional |oudspeaker

devi ce. &kebAplalrp ebiEodihEht ONf e fidsefRENeRRDR. EMBCDI MENT  Loudspeaker
devices in accordance with enbodi nents of the present 15 invention wll be

descri bed herkignaBtie anWgsidd &fceibaareietvooffthg loddspehkerid@évitd th acdtBrddrtet he
description, the sane elenents used in the prior art are denoted with the
sane ref gfdneenplabe embodinbed? 6EtHe gresent invention.

Fig. 5A is a side sectional view of a conventional loudspeaker device.

Fig. 5B is an upside sectional view of the conventional loudspeaker device

10 Fig. 6 shows an acoustic output characteristic detected by a microphone in

the conventional loudspeaker device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Loudspeaker devices in accordance with embodiments of the present
15 invention will be described hereinafter with reference to Fig.1A through Fig. 4B.
In the description, the same elements used in the prior art are denoted with the
same reference numbers.
(Embodiment 1)
Fig. 1A is a side sectional view of a loudspeaker device in accordance with
20 embodiment 1 of the present invention, Fig. 1B is an upside sectional view of the
loudspeaker device, Fig. 2 is a circuit block diagram of the loudspeaker device,
and Fig. 3 shows an acoustic output characteristic of a microphone installed into
the loudspeaker device. Loudspeaker unit 1 is mounted to an opening in
cabinet 2 having a closed shape and substantially rectangular-parallelepiped
25 shape. Microphone 3 is placed in cabinet 2 through a bracket (not drawn).
As shown in Fig. 2, the loudspeaker device comprises: input terminal 5;

differential .amplifier 6; power amplifier 7 receiving an output of differential



Fig. 1A is a side sectional view of a |oudspeaker device in accordance with

20 enbodinment 1 of the present invention, Fig. 1B is an upside sectional

vi ew of (thf 4 4gudspeaker device, Fig. 2 is a circuit bl ogkrpgagsan of the

| oudspeaker (l.levi ce, and Fig. 3 showsgan acoustic output characteristic of

a mcrophone installed into the |oudspeaker device. Loudspeaker unit 1 is

nounted to an opening in cabinet 2 having a closed shape and substantially

rect angul ar- paral | el epi ped 25 shape. M crophone 3 is placed in cabinet 2

t hr ough sanplifiek 6 n{iamphdnawmplifer 30 awneiving-ag. output leé hisuespawkarfotevi ce

conprises: input termnal 5; differential, anplifier 6; power anplifier 7

recei vi ngparing bsotndfwalief fuppdiet ifedm Wirdspe 4k G0anipCT filtPOdyfosaliminatingml i f i er

6; mcrophone anplifier 10 receiving an output of mcrophone 3 for

capt ur i ngstandingeravevandsaggeri forl afdimg the waspetadfatifferantial anplifies6 ® dwr

elimnating a standing-wave; and adder for adding the output of

di f f er ertitplt affiltéf 9 enddot outpmt ivta gifferexdtisl amplifior 6ndThese eneptrand to

differential anplifier 6. These circuits and 5 |oudspeaker unit 1 forma

f eedbacKoadspraker vAitpbfirtd o feestbank ciropione 3 will be described in nore

detail. Cabinet 2 has resonance frequencies (fw, fD,_fH) cal culated using

the follow dgpesitien bbmscraphbne éﬁ'@ﬂgncdﬁslcﬁba th oved dspride having width W

depth D, and height H of cabinet 2. 10 fw(n+1)C/ 2W fb=(n+1)C 2D

f x=( n+1) ¢/ 2HCabfeete 2nhas rasonarncegfeqnencieedty.t arfil  cadgiated asmgs shad

velocity. Mcrophone 3 is attached near positions where sound pressures of
following equations with reference to a closed space having width W, depth D,

and height H of cabinet 2.
10 fw=(m+1)C/2W
fb=m+1)C/2D
fu=(m+1)C/2H
where n is an integer not less than 1, and C is a sound velocity.
Microphone 3 is attached near positions where sound pressures of
15  respective resonance frequencies are minimum in the closed space.
A relation between an output and an input in the block diagram in Fig. 2
is represented by
Vout/ Vin=A/ (1 + A * T(S)),
where Vou is an output voltage, Vin is an input voltage, A is a total gain of the
20 feedback loop, and T(S) is a transfer function.
When microphone 3 has an almost flat frequency characteristic, transfer
function T(S) is substantially that of loudspeaker unit 1. Depending on a phase
of the resonance in the closed space formed by loudspeaker unit 1 and cabinet 2,
value of transfer function T(S) may be -1. When the value is -1, the device
25 oscillates. Because microphone 3 does not detect the resonance occurring in
the closed space in cabinet 2 in the embodiment of the present invention, the

value of transfer function T(S) is extremely hardly -1. Therefore, the feedback



15 respective resonance frequencies are mninumin the closed space. A
rel ati on between an output and an input in the block diagramin Fig. 2 is

represe Vo"t/Vi,=A (1 +A T(S)), where VO is an qipihookelit age, Vi
is an iﬁ%ﬁ@"\%ﬂot age, Ais atotal gaig of the 20 feedback Pgop, and T(S)

is a transfer function. Wien m crophone 3 has an al nost flat frequency
characteristic, transfer function T(S) is substantially that of
| oudspeaker unit 1. Depending on a phase of the resonance in the closed
space f doopibk dtpblegadd pemktmnaontly i @mpiodimbil hesw frequengy bandfis enlangéder
function T(S) may be -1. Wen the value is -1, the device 25 oscillates.
Because mi cr dlig.odehdwdces acmistidatugptt tharacteyisiindeteoteduby inpigraphone ife cl osed
space in cabinet 2 in the enbodi nent of the present invention, the value
of trans¥éerophoed BatetddtSoniys apxicoastit gutpart diegonance oatremens ont the reasdback
WO 01/ 41500 PCT/JPOQO' 08411 5 loop is stable, and sinultaneously a
r epr oducardfdeewffowippeaksr tartd.i s enl arged. Fig. 3 shows an acoustic out put
characteristic detected by m crophone 3. M crophone 3 detects only an
acousti c out Resitiesoneher dheponand omesshees eefr theurrparectyre |resrnapsaker
unit 1. 5 Positions where the sound 1Eressures of the respective_resonance
f r equenciregudnziest fir wheltwidthhehelalspth, and thee heighiharemimmiumnds dwtnot
necessarily match with each other in cabinet 2 having a rectangul ar-
par al | el eereperdilyhanatch| withe epelesether etboeibinelt | 2 nhayiBghdheregtanguiar ced
near the m ni mum sound- pressure positions where transfer function T(S) is
not -1. paralelpipdtbshanecr dpHbearssens qmnbeditnent amierephppe Biis placedmeas t he
sound pressures _ _ ,

the minimum-sound-pressure positions where transfer function T(S) is not -1.

10  Also when microphone 3 is placed near the positions where the sound pressures
of the resonance frequencies for one or two of the width, the depth, and the
height are minimum, a loudspeaker device where a position of microphone 3 1s
extremely easily set is provided though the loudspeaker device has somewhat
lower stability comparing with the arrangement discussed above.

15 In embodiment 1, the closed space has a rectangular-parallelepiped shape.
However, even when the cabinet has a shape other than the shape, for example a
sphere, a similar effect is obtainable. Even when the microphone is placed near
positions where sound pressures of resonance frequencies in the entire closed
space or a part of the closed space in the cabinet are minimum, a similar effect is

20 obtainable.

(Embodiment 2)
Fig. 4A is a side sectional view of a loudspeaker device in accordance with
embodiment 2 of the present invention, and Fig. 4B is an upside sectional view of
25  the loudspeaker device.
Only a difference from embodiment 1 will be described. The difference is

that microphone 3 is mounted to cabinet 2 with bracket 4.



of the resonance frequencies for one or two of the width, the depth, and
the height are mninum a |oudspeaker device where a position of

m croph i extrenely easily set is provided though the | oudspeaker
devi ce ﬁg§°§%#§%hat | ower stability cpnparing with the ab¢HARfeMEH

di scussed above. 15 In enbodi ment 1, the cl osed space has a

rect angul ar- paral | el epi ped shape. However, even when the cabinet has a
shape ot her than the shape, for exanple a sphere, a simlar effect is

obt ai nabl e. Eyepradien 4t ReddbigicdPhpp@priatdlyassidrdpdadhe Pegh theomsunbal € sound
pressures of resonance frequencies in the entire closed space or a part of

the cl Os%ys?éﬁﬁohﬂwithguﬁ%Bhé&hnﬁé enntdbiitie. alsi Addielbn etilgakt i25is ABt
obt ai nabl e. (Enbodinment 2) Fig. 4A is a side sectional view of a

| oudspeakefuited ité Havh adéudsldRRERcntefor eRtattime icrdpbbné Beand eherdfore,
invention, and Fig. 4B is an upside sectional view of 25 the |oudspeaker

devi ce. Quegirantblding HBGEcAbian 2idbefliciRily desidndd. be described. The
difference is that mcrophone 3 is nounted to cabinet 2 with bracket 4. WO

01/ 41500 PCT/ Bra¥le1843id méudtedbhag kabthbd Sudesk giethtepriiopoldhglduring
m crophone 3 can be nounted to any position w thout constraints in cabinet

2. | n addbirhiiiy ofcabimgt2, Zndigin@okithithe Bhietmhterid \eepecislbypiien sstergghugs e for
nmounting m crophone 3, and therefore, a resin-nolding die of cabinet 2 is

ef fi ci entdoy IeiesiednSetewSaBtctike tadheb®DnBHd figihg tb ApAvtédbosddonstit@ting

integral nolding during formng of cabinet 2, nolding with the sane
mat eri al sefepdbidd diycudhien strength is not | owered, screw fastening,

adhesion, and fixing to a printed board constituting

In embodiments 1 and 2, a disposition and an operation of all elements

10  like the loudspeaker unit, the microphone, the feedback circuit, and the amplifier

are explained. Electronic circuits, which are elements except the loudspeaker

unit or the microphone, can be disposed rather freely. The technique in the

invention covers the loudspeaker devices where the cabinet houses just the

loudspeaker unit and the microphone and where the cabinet houses them and a

15 part of the electronic circuit.

INDUSTRIAL APPLICABILITY
The present invention relates to a loudspeaker device used for various
video/audio apparatuses, and more particularly to a loudspeaker device that
20 detects a reproduced sound from a loudspeaker unit and compensates the
reproduced sound. A loudspeaker device that hardly oscillates and has an
enlarged reproduced low frequency band is provided, while improving stability of

a feedback circuit and increasing a feedback amount.



a feedback circuit. In enbodinents 1 and 2, a disposition and an operation
of all elenments 10 |like the |oudspeaker unit, the m crophone, the feedback

circuit anplifier are explained. Electronic ci rggdjrpenddii ch are
elenents(gggg%Pﬁthe | oudspeaker unit 7or the m crophone, can be di sposed

rather freely. The technique in the invention covers the |oudspeaker
devi ces where the cabi net houses just the |oudspeaker unit and the
m crophone and where the cabi net houses themand a 15 part of the
el ectronic circuit. | NDUSTRI AL APPITICABMIS TY The present invention rel ates
to a | oudspeaker device used for various video/audi o apparatuses, and nore
particul arly 1.0 Aldwisdepleakdoviaewngeisihgt 20 detects a reproduced sound
froma | oudspeaker unit and conpensates the reproduced sound. A |oudspeaker
devi ce that har ainplifiee féd aanphlfyang anaspamnsigeal;ar ged reproduced | ow frequency
band is provided, while inproving stability of a feedback circuit and
i ncreasi ng a £ eddhachaangan opehg1/ 41500 PCT/ JPQ0/ 08411 7 CLAIMS 1. A
| oudspeaker device conprising: an anplifier for anplifying an input signal;
a cahlj net havi hmdapeaimniumig méuzteddodbpepkemgist as o ¢hise daibcaliaebfani ng so
as to close said cabinet for reproducing an output signal of said
anplifi erepmdn@ingmpimttpupbmﬂjofwiéamph;éﬂ net for detecting an acoustic
out put of said |oudspeaker unit; and ) )

a microphone placed in said cabinet for detecting an acoustic output of said

loudspeaker unit; and
a feedback circuit for feeding back an acoustic output signal of said
10 microphone to an input of said amplifier,
wherein said microphone is placed near a position where sound pressure of

resonance occurring in a closed space in said cabinet is minimum.

2. The loudspeaker device according to claim 1 further comprising a

15  bracket for placing and mounting said microphone in said cabinet.

3. A loudspeaker device comprising:
an amplifier for amplifying an input signal;
a cabinet having an opening;
20 a loudspeaker unit mounted to the opening so as to close said cabinet for
reproducing an output signal of said amplifier;
a microphone placed in said cabinet for detecting an acoustic output of said
loudspeaker unit; and
a feedback circuit for feeding back an acoustic output signal of said
25 microphone to an input of said amplifier,
wherein said microphone is placed near a position where sound pressure of

resonance occurring in a closed space for one of height, width, and depth of an



a feedback circuit for feeding back an acoustic output signal of said 10

m crophone to an input of said anplifier, wherein said m crophone is placed
near a Rosition where sound pressure of resonance occurring in a closed
space i NV Q4&%binet is nmininmum 2. The | oudspeaker devile"HO¥8#ng to
claim11 further conprising a 15 bracket for placing and nounting said

m crophone in said cabinet. 3. A | oudspeaker device conprising: an
anplifier for anplifying an input signal; a cabinet having an opening; 20

a | oudspgakerordnid cdME € i®midde opening so as to close said cabinet for
reproduci ng an out put signal of said anplifier; a mcrophone placed in said

cabi net for detecting an acoustic output of said |oudspeaker unit; and a
feedback circuit for feeding back an acoustic output signal of said 25

m crophone tq amyiidsplaisdl HeRPP!dcbdfing WHCASIM $FustHE: Cé2RNo8Rei § Pl aced
near a position where sound pressure of Tesonance occurring in a closed

space 1 9graenes f phelahtind WslidindslddeRtSpihoAR A BaA4F00 PCT/ JPCLY 08411

8 inside of said cabinet is mninmm 4. The | oudspeaker device according
to clkaim3 further conprising a bracket for placing and nounting said
m crophone in said cabinet. 5 5. A | oudspeaker device conprising: an

anplifier fors amploufiyhdikeddetRBUbmPrnd:;
an amplifier for amplifying an input signal;
a cabinet having an opening;
a loudspeaker unit mounted to the opening so as to close said cabinet for
10  reproducing an output signal of said amplifier;
a microphone placed in said cabinet for detecting an acoustic output of said
loudspeaker unit; and
a feedback circuit for feeding back an acoustic output signal of said
microphone to an input of said amplifier,
15 wherein said microphone is placed near a common position where respective
resonance occurring in a closed space for at least two of height, width, and depth

of an inside of said cabinet is minimum.

6. The loudspeaker device according to claim 5 further comprising a

20  bracket for placing and mounting said microphone in said cabinet.

7. A loudspeaker device comprising:
a cabinet having an opening;
a loudspeaker unit mounted to the opening so as to close said cabinet; and
25 a microphone placed in said cabinet for detecting an acoustic output of said
loudspeaker unit,

wherein said microphone is placed near a position where sound pressure of



a cabi net having an opening; a | oudspeaker unit nmounted to the opening so
as to close said cabinet for 10 reproduci ng an output signal of said
anplifier; a mcrophone placed in said cabinet for detecting an acoustic
out put JYORE#F00 | oydspeaker unit: andéﬁ f eedback circuit TP hg back
an acoustic output signal of said mcrophone to an input of said
anplifier, 15 wherein said mcrophone is placed near a common position
where respective resonance occurring in a closed space for at |east two of
hei ght, w : hRsd i d.cahi is mninmum 6. The

| oudspea é@h é%ﬁggugﬁgggﬁfggx%gskﬁg%ﬂf%ﬁgﬁé?hgﬁgggﬁggég#ﬁg a 20 bracket
for placing and nounting said m crophone in said cabinet. 7. A |oudspeaker
devi ce conprising: a cabinet having an opening; a |oudspeaker unit nounted

to the opening TolpthRSP d39icl GABHIRE: 1080Mim29 Rurthé! AABAGY aced i n

sai d cabinet for detectrng an acoustic oufput of said [oudspeaker unit,

wher ei n gg%ﬁ%;ﬁg%ﬂg aﬂhq&&%@ﬁggaﬁ RASLH R WNEHE csPkRe pressure of

WO 01/ 41 9 resonance occurring in a closed space in said
cabinet is mnimum 8. The | oudspeaker device according to claim7 further
conprising a bracket used for placing and nounting said m crophone in said

cabinet. 5 9.9 A A QHIRPEAKAT dR5% SeaNIRE! SI NQ:
a cabinet having an opening;
a loudspeaker unit mounted to the opening so as to close said cabinet and
being mounted to the opening so as to close said cabinet; and
10 a microphone placed in said cabinet for detecting an acoustic output of said
loudspeaker unit,
wherein said microphone is placed near a position where sound pressure of
resonance occurring in a closed space of one of height, width, and depth of an

inside of said cabinet is minimum.

15
10. The loudspeaker device according to claim 9 further comprising a
bracket for placing and mounting said microphone in said cabinet.
11. A loudspeaker device comprising:
20 a cabinet having an opening;

a loudspeaker unit mounted to the opening so as to close said cabinet and
being mounted to the opening so as to close said cabinet; and
a microphone placed in said cabinet for detecting an acoustic output of said
loudspeaker unit,
25 wherein said microphone is placed near a common position where respective
resonance occurring in a closed space for at least two of height, width, and depth

of the 1nside of said cabinet is minimum.



a cabi net having an opening; a | oudspeaker unit nmounted to the opening so
as to close said cabinet and being nounted to the opening so as to cl ose
sai d cabyg@tq1pd 10 a microphone placed in said cabinet & sgloghti N an
acoustic output of said |oudspeaker ypit, wherein said m crophone is

pl aced near a position where sound pressure of resonance occurring in a
cl osed space of one of height, width, and depth of an 1inside of said
cabinet is mnimum 15 10. The | oudspeaker device according to claim9
further conprising a bracket for placing and mounting said mcrophone in
said cabinet. 11. A | oudspeaker device conprising: 20 a cabinet having an
openi ng; a | ol2lsp@hkdoudspdakandavied acoordieg oo ekding 13 dusther coulprseng ai d
cabinet and being nounted to the opening so as to close said cabinet; and
a mi cr ophoadkep facgldcing aal thonabingespid ovicrdphene imgaidreahomist i ¢ out put of
said |oudspeaker unit, 25 wherein said mcrophone is placed near a common
position where respective resonance occurring in a closed space for at

| east two of height, width, and depth of the inside of said cabinet is

m ni mum WO 01/41500 PCT/JPOQ 08411 10 12. The | oudspeaker device
according to claim 11 further conprising a bracket for placing and
nmounti ng said m crophone in said cabinet.



