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-1- DESCRIPTION SPEAKER SYSTEM 5 TECHNICAL FIELD The
present invention relates to a Ioudspe_a{(@r device, having a passive
radiator, to be used in a video apparatus such as a thin and large size
television receiver. 10 BACKGROUND ART In recent years, a large size
screen employing a plasma panel or a liquid crystal panel has been used
in a television receiver featuring a thin body, and the large size and thin
TV receivers have been well ac gg | arket. This market trend
requires that audio reproduction devices be downsized and thinner. 15 At
the same time, a home theater and the terrestrial digital broadcasting
have prevailed in the market, and these media are capable of carrying
quality sound. This market t@REAKERGWRTEMt the audio reproduction
devices reproduce quality sound and withstand greater maximum inputs.
One of the requests of reproducing the quality sound needs a 20

iQn ique of bass sound in order to reproduce dynamic
T;%%ﬁﬁwﬁ%?dgfé?% cinemas. For instance, use of a passive radiator is
one of g, ISRIIHGHIBAREHNUESOI PSR SAYPEa Y dERReWE IateEabassive

sectional view of a conventional loudspeaker device having a passive
reathador id- belosse ih hagideo appaiagsHAsuandadheathits fromtar2e ame television

loudspeaker unit 2 with magnetic circuit 2a is mounted to opening 4a.
receiver.

BACKGROUND ART

in recent years, a large size screen employing a plasma panel or a liguid

~ crystal panel has been used in a television receiver featuring a thin body, and the

large size and thin TV receivers have been well accepted in the market. This
market trend requires that audio reproduction devices be downsized and thinner.
At the same time, a home theater and the terrestrial digital broadcasting have
prevailed in the market, and these media are capable of carrying quality sound.
This market trend also requires that the audio reproduction devices reproduce
guality sound and withstand greater maximum inputs.

One of the requests of reproducing the quality sound needs a
reproduction technique of bass sound in order to reproduce dynamic sound
incidental to cinemas. For instance, use of a passive radiator {s one of the
reproduction technigues of bass sound.

Fig. 7 shows a lateral sectional view of a conventional loudspeaker device
having a passive radiator. Enclosure 1 has two openings 4a and 4b at its front,
and loudspeaker unit 2 with magnetic circuit 2a is mounted to opening 4a.
Passive radiator 3 is formed of flat diaphragm 3b and mounted to opening 4b via

edge 3a supporting passive radiator 3.
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Passive radiator 3 is formed of flat diaphragm 3b and mounted to opening
4b via edge 3a supporting passive radiator 3. -2- In the conventional
loudspeaker device discussed above, loudspeaker unit 2 produces
exhaust pressure when it is driven, and this exhaust pressure is used for
driving passive radiator 3. The drive of radiator 3 reinforces the
reproduction of predetermined bass sound. This kind of conventional 5

loudspeaker ARGEATSHSEIRAREL ML &8y WReranNed JarangssVdliliBlidspeaker
Model Publication No. 557-2790. Diaphragm 3b and edge 3a are typically

uiintestadtives edhasivereshire wheldinggesineh) thedcate efrthasnpldisaure is
resin, edge 3a is unitarily molded with diaphragm 3b through an outsert
uassidfng erédngd ressive dadiaitind; onlyieodidphrdgdBiRY sdnfetiiasses the

formed by cutting a board or through a molding prqcess, and then ,
SREPSHAN 351 BERHRATS B8Ge SASSinEBURIE bontiy. HBhol ndBiy RO

@gg&%@%rﬁ&ﬂa&%@%ﬁgaagggstswisggqﬂg%%g@géaﬂ%fg%éé%vvev.ﬁ_{x%del

onger joint section béetween diaphr n ge 3als required i

rthsiepnemmperswheredarger and thinner video apparatuses as well 15
as greater output from audio apparatuses are awaited. DISCLOSURE OF

INVENDiatradouSspeattecde\deeakthgpmabe mitiedniioh aickdfeesive, or by a
enclosure, a loudspeaker and a passive radiator both mounted to the .
repigigsueSIThe ipdbs @ sfoina Bl NERS ikYSRpR gt be fapiged with

laphragm,and an edge, whose inner, periphery is sa iched
C@%ngggﬂegl\segﬁ%‘g ir§ aﬁH?%gé{ s@%ﬁﬁg RROHS 2N TRE et hand, oniy
diaphragm 3b is sometimes formed by cutting a board or through a molding
process, and then diaphragm 3b is bonded to edge 3a. Since this bonding
method needs no mold-die, it is advaniageous cost-wise over the other method.
However, a strohger joint section between diaphragm 3b and edge 3a is
required in the environment where larger and thinner video apparatuses as well

as greater output from audio apparatuses are awaited.

DISCLOSURE OF INVENTION

A loudspeaker device of the present invention includes an enclosure, a
loudspeaker and a passive radiator both mounted to the enclosure. The passive
radiator includes a first diaphragm, a second diaphragm, and an edge, whose
inner periphery is sandwiched and bonded between the first and the second
diaphragms, and outer periphery is fixed to the enclosure. The foregoing
structure allows strengthening the joint sections between the edge and the
diaphragms, so that the loudspeaker device for reproducing bass sound can

withstand greater maximum inputs.

BRIEF DESCRIPTION OF THE DRAWINGS
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diaphragms, and outer periphery is fixed to the enclosure. The foregoing
structure allows strengthening the joingsections between the edge and the
diaphragms, so that the loudspeaker device for reproducing bass sound
can 25 withstand greater maximum inputs. BRIEF DESCRIPTION OF
THE DRAWINGS -3- Fig. 1 shows a lateral sectional view of a
loudspeaker device in accordance with an embodiment of the present

inventign. Fig. aj|a | ' Vi f aspassj | t i
oo EBie T, e e S ouy' Bpee e ebtce i

aexpradecanRrspastye visialithef passivesadiateesiionn in Fig. 2. Fig. 4
shows a lateral sectional view of a passive radiator to be used in a
loudspEiakér slewee dratecardasitenaltriawsthemastiveiragister imee used in the
present invention. 10 Fig. 5 shows a sectional view of the passive radiator

lsRBAKaIReKRICE SERYKHRT g 4. Fig. 6 shows a lateral sectional view
¢ . . o ey
it 501 Dras L A Py B o P, CEMRE RS AR shown

nothef embo Ig. 7 shows a
inaterapsectional view of a conventional loudspeaker device.

DESCRIPTION OF REFERENCE MARKS
Fig. 4 shows a lateral sectional view of a passive radiator to be used in a

loudspeaker device in accordance with another embodiment of the present
invention.

Fig. 5 shows a sectional view of the passive radiator cut along line 5 - 5
shown in Fig. 4.

Fig. 6 shows a lateral sectional view of a passive radiator to be used in a
loudspeaker device in accordance with stili another embodiment of the present

invention.

Fig. 7 shows a lateral sectional view of a conventional loudspeaker

device.

DESCRIPTION OF REFERENCE MARKS
11 enclosure

11a, 11b opening

12 loudspeaker unit

12a magnetic circuit

12b magnetic gap

12c bottom plate

12d magnet

12e top plate

13 passive radiator
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11 enclosure 20 11a, 11b opening 12 loudspeaker unit 12a magnetic
circuit 12b magnetic gap 12c bottom plate 25 12d magnet 12e top plate
13 passive radiator -4- 13a frame 13b edge 13c second diaphragm 13d
first diaphragm 5 13e through-hole 13f, 13k ridge 13i tapped hole 13j
opening 10 DESCRIPTION OF PREFERRED EMBODIMENTS Exemplary
embodiments of loudspeaker devices of the present invention are

1?sm?égﬁxt'ré-lted hereinafter with reference to Fig. 1 - Fig. 6. EMBODIMENT
15 Fig. 1 shows a lateral sectional view of a loudspeaker device in

13b edge

13c second diaphragm
13d first diaphragm
13e through-hole

13f, 13k ridge

13i tapped hole

13] opening

DESCRIPTION OF PREFERRED EMBODIMENTS

Exemplary embodiments of loudspeaker devices of the present invention

are demonstrated hereinafter with reference to Fig. 1 - Fig. 6.

EMBODIMENT 1

Fig. 1 shows a lateral sectional view of a loudspeaker device In
accordance with the first embodiment of the present invention. Fig. 2 shows a
lateral sectional view of a passive radiator to be used in the loudspeaker device
shown in Fig. 1, and Fig. 3 shows an exploded perspective view of the passive
radiator shown in Fig. 2.

As shown in Fig. 1 - Fig. 3, enclosure 11 has two openings 11a and 11b at
its front. Loudspeaker unit 12 is screwed down (not shown) to apening 1ta, and
rectangular passive radiator 13 is mounted to opening 11b.

Loudspeaker unit 12 includes magnetic circuit 12a for forming magnetic
gap 12b, loudspeaker diaphragm 18 (hereinafter referred to as diaphragm 18),
suspension 16, and dust cap 17. Magnetic circuit 12a is formed by bonding
bottom plate 12c, annular magnet 12d and annular top plate 12e togsther.

Bottom plate 12c includes center pole 12f. Diaphragm 18 is bonded to
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accordance with the first embodiment of the present invention. Fig. 2
shows a lateral sectional view of a passive radiator to be used in the
loudspeaker device shown in Fig. 1, and Fig. 3 shows an exploded
perspective view of the passive radiator shown in Fig. 2. 20 As shown in
Fig. 1 - Fig. 3, enclosure 11 has two openings 11a and 11b at its front.
Loudspeaker unit 12 is screwed down (not shown) to opening 11 a, and

AT RES IR TN a0 Bl RUSRCBIRE oute

€s magnetiC circuit orming magn

p'&%@@?‘éﬂddﬁpm@&%éﬁdﬁsffiﬂ%@oﬁ@%@ﬂd@@@i@&éa@m 18), RRagnetic

suspension 16, and dust cap 17. Magnetic circuit 12a is formed by
gapntihgibtdtoredkiterl 2achohutdcenagihet 12 Gaspeasintal 8op patgetlte voice
together. Bottom plate 12c includes center pole 12f. Diaphragm 18 is
cndridcet its DN RRIRRRY RafhRMmaLtes MW%W?Q%H% Repdgdie frame 14.

e S B R A TS AR AP e

égsgﬁggs%h&ﬁ]_is bonded to voice coil 15 at its inner periphery, and an
outer periphery thereof is bonded to frame 14. 5 Dust cap 17 covers voice

coil 15 fragsithe tagiatoam® ilisdasndieshio tdapladgel 28iat fitsbditpmagm 13d
Passive radiator 13 includes frame 13a, edge 13b, first diaphragm 13d

((resrinadtesr referred téasatiashepgnagst), 136, sédshdsgiephiagirpRagm 13c

heshafer slreiio 2 dapliagi 0, Fae o el oL i e
4“83{]@% Il?1a¢1§5ri¥(ta:tamguIar opening 13], and tapped hote 13i for mounting passive
radiator 13 to enclosure 11. Edge 13b works as a supporier of diaphragms 13c
and 13d for bonding diaphragms 13c¢ and 13d to frame 13a at their outer periphery.
Diaphragm 13c¢ is made of rectangular plate molded of resin, and placed on the
inner periphery of edge 13b. Diaphragm 13c is disposed at an outer surface of
enclosure 11 and faces outside of enclosure 11. Diaphragm 13d is also made of
rectangular plate moided of resin, and placed on the inner periphery of edge 13b
and faces inside of enclosure 11.

Edge 13b is bonded to diaphragm 13c, edge 13b is also bonded 1o
diaphragm 13d with adhesive, and edge 13b is sandwiched between diaphragms
13c and 13d.

As discussed above, edge 13b is sandwiched between and bonded to
diaphragms 13c¢ and 13d, so that the joint strength between edge 13b and
diaphragm 13c as well as between edge 13b and diaphragm 13d increases. As
a result, passive radiator 13 can withstand greater maximum inputs, and the
loudspeaker device {o be used for reproducing bass sound is thus obtainable with
improved withstanding characteristics to the greater maximum inputs,

On top of that, a plurality of through-holes 13e is formed at a vicinity of a
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radiator 13 to enclosure 11. Edge 13b works as a supporter of diaphragms
13c and 13d for bonding diaphragms &3c and 13d to frame 13a at their
outer periphery. Diaphragm 13c is made of rectangular plate molded of
resin, and placed on the inner periphery of edge 13b. Diaphragm 13c is
disposed at an outer surface of 15 enclosure 11 and faces outside of
enclosure 11. Diaphragm 13d is also made of rectangular plate molded of

O DI IR el o S gy gl

3bis also

aRORElaskD haRNeagRbAsldutbraghpsivegantiseigRldhds saagviahest formed
between diaphragms 20 13c and 13d. As discussed above, edge 13b is

akapaviochgdidetwbdiapmdapontied r tepiaam be taxnadd@losg, kethdttheshort

joint strength between edge 13b and_diaphragm 13c as well as betye
S8 601 S A P pNTREFY S R b e REOR PEGT B SE T Al Faragr

e O e

ass sound Is'thus o Improv

aWihstanding SRR I6sthe O el RpifouRaieR I Sdd@R &b dhaing on
a plurality of through-holes 13e is formed at a vicinity of a -6- joint section

ttetvenessiipphFagrindBohendeesige 08hhilougig-IRiehiSeglmhattedadetmeen the
formed along a short side of diaphragm 13d; however, they can be formed

resoRg forgraiNoRelRpNTAE A RIAEE 1Rk, LRERHEB TR IRe iR o BotiviPers of
R e R DS o e
decreagefhe stangioiAigRad® 18€. gives adhesive greater opportunities of
exposing themselves fo an open air, where an adhesive is used for the joint
section between diaphragm 13c and edge 13b as well as between diaphragm 13d
and edge 13b. Because the open air enters into through-holes 13e and coniacts
with the adhesive applied between diaphragm 13c and edge 13b as well as
between diaphragm 13d and edge 13b. The open air accelerates the adhesive
to vaporize its solvent, so that dispersion in drying times of the respective joint
sections can be improved, and a drying time can be shortened. As a resuit, a
productivity of passive radiator 13 can be improved.

Diaphragm 13d includes ridge 13f along its entire periphery inside the
joint section between diaphragm 13d and edge 13b. Ridge 13f is formed such
that it can maintain the holding mechanism between edge 13b and diaphragm 13c
as well as between edge 13b and diaphragm 13d. In other words, a height of
ridge 13f is set appropriately to produce a pressure great enough for holding edge
13b sandwiched between diaphragms 13c and 13d.

A presence of ridge 13f forms a space corresponding to the height of ridge
13f between diaphragm 13c and diaphragm 13d. This space allows the

adhesive between diaphragm 13c¢ and edge 13b as well as between diaphragm
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and a formation of through-holes 13e can be appropriately selected
depending on the necessity. For instafce, a size of through-hole 13e, an
interval between the respective through-holes 13e, a place of
through-hole 13e, and numbers of through-holes 13e can be
appropriately selected. 10 A presence of through-holes 13e gives
adhesive greater opportunities of exposing themselves to an open air,

1g’ﬁ?ﬁ%@@%?%%ﬁﬁ%@é@%ﬂ%@ eeienevwermdiapRgin 13Chat the

as we etween diaphragm 13d and edge 13b. Because
stheeppeasbataRRierhinte thhghiveoles das rngdtedntaciapaitbdhe esthabiyeentire
applied between diaphragm 13c and edge 13b as well as 15 between
parapreagnf depharagediRdlds tmasigbdroisdadelerdes thedtitbeidisnersion in
vaporize its solvent, so that dispersion in drying times of the respective

dRiRG SBiEh 5T R ARErRRENANG HBRIRG HRTPESH be shortened. As a
o i AN OB IR ol B LB (B P B Brcance

esr ng its entiré periphery i 0 joint section

vheiwaehdiaphiaaiiieid. and gdgeHIRs Ridgr ddth 4 fesmed wiechatRatdtradiator

can maintain the holding mechanism between edge 13b and diaphragm
cliBalasgiielbcs bétwbenredyEig38.and kaptigegis i@ doesbariwiodvea on the

height of ridge 13f is set appropriately to produce a pressure great
EWBRIgAUSY hBRITRG &dge 1@8@3@&%h@benﬁeén'%vﬁ%gﬁ%s% Bfq formed

A T A TR M
liowadhgdbesier Retpesn dianh wemddssang edasy iikaral Bagth and a
between diaphragm*-7-

size, intervals between the respective ridges 13k, places, and numbers of ridges
13k can be selected appropriately when ridges 13k are disposed intermittently.

As discussed above, edge 13b is bonded fo diaphragm 13c¢ at a first face
of its inner periphery and bonded to diaphragm 13d at a second face of its inner
periphery with the adhesive. Edge 13b is thus sandwiched between diaphragms
13c and 13d. This structure allows increasing the bonding strength between
edge 13b and diaphragm 13c¢ as well as between edge 13b and diaphragm 13d,
so that passive radiator 13 improves its withstanding characteristics fo greater
maximum inputs. As a result, the loudspeaker device for reproducing the bass
sound improves its withstanding characteristics to the greater maximum inputs.

In the case of providing through-holes 13e to diaphragm 13d in addition to
intermittent ridges 13k, the open air is supplied via through-holes 13e, thereby
accelerating the adhesive to vaporize the solvent. This structure allows
shortening the drying time of the adhesive. As a result, the productivity of
passive radiator 13 is improved, which also improves the productivity of the

joudspeaker device.

On top of that, ridge 13f or ridges 13k formed on diaphragm 13d allow
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13d and edge 13b to increase an area contacting with the open air, so that
the solvent contained in the adhesive §s accelerated to vaporize along the
entire periphery of diaphragm 13d via through-holes 13e. As a result, the
dispersion in drying time is reduced, and the drying time is shortened. 5
Fig. 4 shows a lateral sectional view of a passive radiator in accordance
with another embodiment. Fig. 5 shows a sectional view of the passive

fdﬁﬂfﬁég'é WAL MEDER 'o"?aﬂ?{?%éh%?%c“aﬁ@% §899ﬁ%°5{98£%&ﬁéa§!'t%ws the

formed on the “entire outer periphery of diaphragm 13d. For instance, i

agashefarmed rdatrtifie it ikeoidesstd Axphdermeatinriobintegrdtest areas to
ridges 13k can be 10 selected appropriately depending on the necessity.
tireoopstaraie, enterigth iatel dhroughihtelsals Betwssenhie e pdivine fidgeof the
13k, places, and numbers of ridges 13k can be selected apPropriatglay
& a result,

afes RIERR RBRRPENISIRRY Ite?MitRsYS CRE BR AliSSEH HIRoVEY-e
3p . ot S oh g
B o R, B B L ey with
the adhsgive drdde t3kdsrtuzsapawiched betyaassiiapiaams iBecbddance

13d. This structure allows increasing the bonding strength between edge
wih stilidatiaptengmii@iiraswiell s thetvieey ettge deiz dpicbdiatncagin 1Gigs 13e
so that passive radiator 13 improves its Withstanding characteristics to

3@%&’[@“%%%@&%[@%51 Ci_eﬁm‘?tﬁﬁﬁ_’lgﬁ]@j@a éf_id@,ie@@&d {_)n_the inner
T T S

case of providing thro%véﬁ\-’ﬁéles

FR, diRRhERemd dnarsitionms cipawaitient fifoes d3ke himoREst @i 13b, and
supplied via through-holes 13e, thereby accelerating the adhesive to
ivapsptrscthetshlentief Risrinecture fllovesoutside of enclosure 11, As shown in
Fig. 6, second diaphragm 13c can be placed on the inner periphery of edge 13b,
and is disposed inside enclosure 11 and faces inside of enclosure 11. Passive
radiator 23 employing this structure has through-hoies 13e provided to the outer
surface of enclosure 11. In this case, dust entering between diaphragms 13¢
and 13d is preferably taken into consideration, or a dust-proof countermeasure is
preferably taken. For instance, after the adhesive, which bonds edge 13b to
diaphragm 13c as well as edge 13b to diaphragm 13d, is dried, application of
adhesive (not shown) for sealing through-holes 13e is one of the dust-proof
countermeasures.

in the previous discussions, through-holes 13e, ridge 13f or ridges 13k
are formed on diaphragm 13d. In this case, diaphragm 13c remains a simple flat
plate, so that diaphragm 13¢ can be formed with ease and its manufacturing cost
stays at a low level.

However, through-holes 13e can be formed on diaphragm 13d, and ridge
13f or ridges 13k can be formed on diaphragm 13c. In this case, diaphragms

13¢c and 13d maintain their mechanical sirength and accuracy, while the



shortening the drying time of the adhesive. As a result, the productivity of
25 passive radiator 13 is improved, which also improves the productivity of
the loudspeaker device. On top of that, ridge 13f or ridges 13k formed on
diaphragm 13d allow -8- forming a space between diaphragms 13c and
13d. This structure allows the adhesive at the respective joint sections to
expose themselves in greater areas to the open air entering into
-hol , qrying time of adhesjve ¢
e R ofiey o e (hgk can o
deteariddtwf thadeydspegkgras e ssnde improved. Fig. 6 shows a
lateral sectional view of a passive radiator in accordance with still another
embodiment. In the foregoing description, through-holes 13e are provided
to diaphragm 13d, and dithragm 13d is placed on the inner periphery of

“ga Iﬁ.i &%%E&ﬁ@é{e Sifenclosure 11. I.-Iowever,. as shown in 10 Fig.
6, first %?ggﬂ;&sgeggé%%%c@ﬂc%eo%%eg{a%r%éﬁ? t'ﬁk?@ﬁt%"r('@ﬁ&&ysq{ﬁg Qgs?fffbradiator

and is at the outer surrac faces outside of enclosure 11.
1AV BROWRd Y rEide Prissanthiirpliacs 4vs aadIbaddpearHEwREBEh be used
periphery of edge 13b, and is disposed inside enclosure 11 and faces
fomsicepofdurmtosubadd . Pagstvencadiatdy 26f emlplolyingahspstanatusehasuch  as
through-holes 13e provided to the outer 15 surface of enclosure 11. In this
ke RRY SRRAIRGHSERVEBN G APRAIGHSaSE UARIPI B A prefickbRPRNEH- ses.
into consideration, or a dust-proof countermeasure is preferably taken.

For instance, after the adhesive, which bonds edge 13b to diaphragm 13c

as well as edge 13b to diaphragm 13d, is dried, application of
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adhesive (not shown) for sealing through-holes 13e is one of the
dust-proof 20 countermeasures. In thggarevious discussions,
through-holes 13e, ridge 13f or ridges 13k are formed on diaphragm 13d.
In this case, diaphragm 13c remains a simple flat plate, so that
diaphragm 13c can be formed with ease and its manufacturing cost stays
at a low level. 25 However, through-holes 13e can be formed on
diaphragm 13d, and ridge 13f or riggegshgk can be formed on diaphragm
13c. In this case, diaphragms 13c and 13d maintain their mechanical
strepgtuanseagenrdsyiceuterthesiBgappropriate places of through-holes
13e, ridge 13f or ridges 13k can be determined with ease for drying the
adhesi@e SNIRISERIAL APPLICABILITY 5 A loudspeaker device of the

eI DBRAE Ot B UGS ARG S S B8 et for

reprodycing hass saund RRARbAbelRsERRip aRRaratuses such as

audio-video apparatuses, game apparatuses but also of on-vehicle
apparajiesintfe GhadNS rddibtoudsprrier device comprising: an

enclosure; a loudspeaker unit mounted to the enclosure; and 5 a passive
radiator mountaditetttieriepstire,

a second diaphragm; and

an edge whose inner periphery is bonded to the first diaphragm

and the second diaphragm, and outer periphery is fixed to the enclosure.

2. The loudspeaker device of claim 1,

wherein the first diaphragm includes a plurality of through-holes.

3. The loudspeaker device of claim 2,

wherein the first diaphragm further includes a ridge disposed inwardly

from the through-holes, and

the ridge is formed along an entire outer periphery of the first diaphragm.

4. The loudspeaker device of claim 2,
wherein the first diaphragm further includes a ridge disposed inwardly
from the through-holes, and
the ridge is formed intermittently along an entire outer periphery of the first

diaphragm.

5. The loudspeaker device of any one of claims 1 - 4,

wherein the first diaphragm is disposed and faces inside of the enclosure.



wherein the passive radiator includes: a first diaphragm; a second
diaphragm; and an edge whose inner petiphery is bonded to the first
diaphragm 10 and the second diaphragm, and outer periphery is fixed to
the enclosure. 2. The loudspeaker device of claim 1, wherein the first
diaphragm includes a plurality of through-holes. 15 3. The loudspeaker
device of claim 2, wherein the first diaphragm further includes a ridge
disposed inwardly from the through-holes, and the ridge is formed along
an entire outer periphery of the first diaphragm. 20 4. The loudspeaker
devitaointiakpsanuheesindher tsy diaphyageanfigtherdncludes a ridge
disposed inwardly from the through-holes, and the ridge is formed
intermivibatigialdng firsedirproamm peripisegsert fmrtodigpriddaseosnsl faces
The loudspeaker device of any one of claims 1 - 4, wherein the first

otaisit AN FNEIUER and faces inside of the enclosure. -11 6. The
loudspeaker device of any one of claims 1 - 4, wherein the first diaphragm
is disposed at an outer surface and faces outside of the enclosure.



