; >?@\e3eDzDrrs, vvd$z6ZzTz Loudspeaker 5 TECHNI CAL FI ELD The present
invention relates to a | oudspeaker. BACKGROUND ART Fig. 22 shows a
structure of a conventional |oudspeaker. 10 As shown in Fig. 22, the
conventional |oudspeaker includes nagnetijc circuit 1, voice coil nenber 4
di aphragm 5 and franme 7. Voice coil nenber 4, which has novabl e coi

di sposed in magnetic gap 2 of magnetic circuit 1. An |nnermHﬂMWENWIM@mEart
of diaphragm5 is linked with voice coil nmenber 4, outside

An outer peripheral part of di aphrapmgeRrEPTIONEed W th 15 framasdsovi a edge
6 . An electric signal, which is supplied froman audio anplifier and the
like, is input to coil 3 of voice coil nenber 4, and then voice coil nenber
4 is excited. As aresult, force is transnmtted to diaphragmb5, then

di aphragm 5 vibrates air, thereby qlooIEEARERe! ectric si g

As shown in Fig. 22, an inner peripheral part of danper 8 i mummmﬂmmmgen
20 voice coil 3 of voice coil nenber 4 and a fixed point of the, soer
peripheral part of diaphragm5. An outer peripheral part of danper @ is
fixed aty f repeNICADIEIEISDaNd edge 6 form a suspension, and prevent voice
coil menmber 4 fromrolling in working. As shown in Fig. 22, danper 8 is
formed of a plUrphd hyodsh WAL b a1BHIGIMER mechani cal | oad of

voi ce coil menber 4. I'n thi's structure nmentioned above, in working of
voi ce coil menber 4 tomard magnetic circuit 1 and working of voice coi
menber 4 toward an opposite side of magnetic circuit 1, non-linearity and

asymretry OBATKEGROAINEPART 2 | oad of danper 8 becones |large. As a result,
| arge harnonic distortion occurs, and power |linearity deteriorates. Fig. 23

shows anplitude pfs QQ%BB%%t?ué’t%m bPRUbnPéRSIHdl JoRPMRELkEYE, the | oudspeaker,
nanmel y power Ilnearlty of a conventional |oudspeaker having danper 8. Curve

A showsygan anpl i Ayld@ownC mrrqgt epi %hb Ccoﬂfveﬂhéﬂﬂr BfNspeA N IKL1 B 8l d ghetic
circuit 1, and curve B shows an anplitude characteristic of diaphragm5

toward an ogpast ieveicd R mEMBBLY Qidphiraint 5 hndMfrfme2? VNS cAD nfta3hB&, C
distortion characteristic of the conventional |oudspeaker having darrper 8,

where curvewhiGhaus ndsadid c610W)46s Higposed Qn%a&x'il@tﬂ 5 &p@laiﬁ% nefiblch@uil shows
the second harnonic distortion 10 characteristic and curve shovvs t he

third har noAnCindes tgtirigRRal Partef GidpHragm ASisMRrkd PRech #BRY oildaERerd4, S
formed of a plurality of wave shapes for reducing a nechanical |oad of

voi ce coi | SRR mhgnanld edpmmChrbodod peAheR THRITLAARTREEN DI livifedyith

result, the conventlonal | oudspeaker is difficult to inprove non-linearity

and asyfgTet fmeq VhakdBaramoni &n ddlséteict | bfg&ial Sw’h‘i’éh 15 supgtieg deroRUMNARY A
THE | NVENTI ON A | oudspeaker includes the follow ng el enents: (a) a nmagnetic

circuit i nchughlifier anteenelike, @anpuo bl 3ioﬁ/@¢1@@ c6i0ivheiBEP @I aflil SBOH 6Miden
the magnetic gap of the magnetic circuit and having a novabl e coil, (c) a

di aphr agm Wasib genfitiir 4 esicpRel alspardsults fdrcd kegranisidittbB@o dvd sleragai !5, tHRmber
outside the magnetic gap, and (d) a franme linked with an outer peripheral

part of thedthiphphg@agvdratdsanis thefely @dgging Yheeslecaic signel inpekbjeber al part
of a suspension holder is linked with the voice coil nenber at a |inked

posi tion, which Assheenen Rig. 2d)aniageepetipherhlGiartof darmpens idfixéd bkietben
position of the diaphragm and the voice coil nenber, where an outer
peri phez@l peict coil 3t dfevaesqihpiepibdrol dad a xdd péied of the inner peripheral part
of diaphragm 5. An outer peripheral part of damper 8 is fixed at frame 7.
Damper 8 and edge 6 form a suspension, and prevent voice coil member 4 from
rolling in working. As shown in Fig. 22, damper 8 is formed of a plurality of
wave shapes for reducing a mechanical load of voice coil member 4.
25 In this structure mentioned above, in working of voice coil member 4

toward magnetic circuit 1 and working of voice coil member 4 toward an

opposite side of magnetic circuit 1, non-linearity and asymmetry of a mechanical



with the frame via a second edge , where the first edge and the second edge
are substantially 5 symmetrical anal og each other about a nedian of the
first edge and the second edge. The structure nentioned above does not need
a danper, thereby providing a |oudspeakery for solving the problenms of
non-linearity and asymmetry of a suspension. 10 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a sectional view of a | oudspeaker in accordance with a
first exenplary enbodi ment of the present invention. Fig. 2 is a graph

showi ng a clpad ¢ dagerl & b&donkyBirgd. NRA R re¥uRRf 14rBe hhenoRidlaResH R dddurs,
accordance with the fir st enbodinent of the invention. Fig. 3 is a graph

showi ng a cqyad E@tv@f liplehitpldebaisranes: dlig! 28 shews AmphthdeOofdBREBKA M IFvs.

accordance with the first enbodi nent of the invention. Fig. 4 is a

secti onal Viin?WtO%le%tﬂi@Uﬁﬁweﬁk& fHe Aea@sstukes Wdhely SR 1edmalaiy a
enbodi nent of the present invention. 20 Fig. 5 is a sectional view of a

| oudspeakercdnveati6RAN IERpehkér dhalvithg HBFaPIsar YC1@vRodi BR&s in lahgplpidsent
invention. Fig. 6 is a sectional view of a | oudspeaker in accordance with a

fourth exenglanaytcepRAfMEAphHgnh BetoRa@danhghdtyCirt @8 -1, Bnd. cufvé B ghées hhonal
view of a | oudspeaker in accordance with a fifth 25 exenpl ary enbodi nent of

the pr esentaﬂn?‘ﬁ%&é @Rardctéristic bf d?a;ﬂﬁ‘aghp Badowdrda® foppobidd dsRe 8K eagrdtic
accordance with a sixth exenplary enbodi nent of the present invention.

Fig. 9 is acis@fiti ehal Fig ew40khawhouds tRakfmid NdidtsitionanbarydtbHstic S6f efieh
exenpl ary enbodi nent of the present invention. Fig. 10 is a sectional view

of a | oudspgakentiofaBle@dspedles Mg Aagh@itd) wharnavy Chess bRtfut®ouhlde
present invention. 5 Fig. 11 is a sectional view of a |oudspeaker in

accordance pidsbufe Bf the lexa@spdakey, enhedDeRbwefthiehseddhSkatmbmiedistdbion i g.
12 is a sectional view of a | oudspeaker in accordance with a tenth

exenpl ary eghdcfRiticodnd bar®y Esgivwd Be Bhird harhéhic Mstostion $hatARBEktiy] ew
of a | oudspeaker in accordance with a el eventh
As mentioned above, damper 8 is formed of a plurality of wave shapes for
reducing a mechanical load of voice coil member 4, and damper 8 and edge 6
form a suspension. As a result, the conventional loudspeaker is difficult to

improve non-linearity and asymmetry, so that harmonic distortion is not

15 reduced.

SUMMARY OF THE INVENTION
A loudspeaker includes the following elements:
(a) a magnetic circuit including a magnetic gap,
20 (b) a voice coil member disposed in the magnetic gap of the magnetic
circuit and having a movable coil,
(c) a diaphragm whose inner peripheral part is linked with the voice coil
member, outside the magnetic gap, and
(d) a frame linked with an outer peripheral part of the diaphragm
25  via a first edge ,
where an inner peripheral part of a suspension holder is linked with

the voice coil member at a linked position, which is nearer to the magnetic



10 exenpl ary enbodi nent of the present invention. Fig. 14 is a sectional
view of a | oudspeaker in accordance with a twelfth exenplary enbodi nent of
the present invention. Fig. 15 is a sectional view of a | oudspeaker in
accordance with a thirteenth exenplary engbodi nent of the present invention.
15 Fig. 16 is a sectional view of a | oudspeaker in accordance wth a
fourteenth exenpl ary enbodi nent of the present invention. Fig. 17 is a
sectional view of a | oudspeaker in actor dance with a fifteenth exenplary

enbodi ment  QfafifehdH ﬁ%ﬁ'ﬁﬁk&d‘?@ﬂﬁbﬁ!@)f thé BiapHakh #nd €RY vdice il meénber,
| oudspeaker 1 n accordance with a sixteenth 20 exenpl ary enbodi nent of the

present invention. &hare A8 dute® Bafiphetdly St d0ANe SuSHnNo L WoRferds linked
| oudspeaker in accordance with a seventeenth exenplary enbodi nent of the

present i NVgRhI {AR-frathe viZQ deSor Bdgd | al |y cutaway sectional view of a
| oudspeaker in accordance with a ei ghteenth exenpl ary enbodi ment of the

present invention. ghefd the?lfikst @AEEChhHANThe ViEMWNAl AgkOWds PeakSaNtRAlly
accordance with a nineteenth exenplary enbodi nent of the present invention.

Fig. 225s &mfetiieNadnatbgWadlh ofhiOAbittd fldlian OPEHSP BRI dge al thdsecdddi S @
graph showi rig a characteristic of power linearity of the conventional

| oudspeaker, é@g 24 is a graph showi ng a characteristic of harnonic
distortion of the conventional |oudspeaker. 5 DETAILED DESCRI PTI ON OF THE

PREFERRED EMBODI MilNTsy rb4@f#R! f{ontfiHeadialeid Sd&s e Re&FeRt dhmpeR! tRBrabye
described hereinafter wth reference to draw ngs" which are sChematic Ones,

and do not SARYAIGR’ € dbulépiikel O doBliak! QRS BesMIBRR ESRBANINEArRYyCARAL S.
10 First Exenplary Enbodinment Fig. 1 is a sectional view of a | oudspeaker

i n accor danggiinebryt sea Shdpetikioncenpl ary embodi nent of the present
invention. Magnetic circuit 9 is forned of ring-shaped nmagnet 10,

ri ng-shgped plate 11, disk-shaped yoke 12 and 15 col umar pole 13. Magnetic
flux of magnet 10 is concentrated in magnetic gap 14 between an i nner

peripheral BRIEFODESCHRIPTIONCF THR DRAWIRGPher al part of
Fig. 1 is a sectional view of a loudspeaker in accordance with a first
exemplary embodiment of the present invention.
Fig. 2 is a graph showing a characteristic of power linearity of the
15 loudspeaker in accordance with the first embodiment of the invention.
Fig. 3 is a graph showing a characteristic of harmonic distortion of the
loudspeaker in accordance with the first embodiment of the invention.
Fig. 4 is a sectional view of a loudspeaker in accordance with a second
exemplary embodiment of the present invention.
20 Fig. 5 is a sectional view of a loudspeaker in accordance with a third
exemplary embodiment of the present invention.
Fig. 6 is a sectional view of a loudspeaker in accordance with a fourth
exemplary embodiment of the present invention.
Fig. 7 is a sectional view of a loudspeaker in accordance with a fifth
25 exemplary embodiment of the present invention.
Fig. 8 is a sectional view of a loudspeaker in accordance with a sixth

exemplary embodiment of the present invention.



pol e 13. Ferromagnetic material such as ferrite base nagnet, rare-earth
cobalt base magnet, neodym um base magnet is used as magnet 10, and soft
magnetic 20 material such as iron is used as plate 11, yoke 12 or pole 13.
In this invention, the magnetic circuit gf outer magnet type is shown in
Fig. 1, however, a magnetic circuit of inner magnet type can be al so used.
Cylindrical voice coil nmenber 15 has novable coil 16 in magnetic gap 14 of
magnetic circuit 9, and is formed of a bobbin where a coil such as copper

wire 25 is woundeigTheshoblitibnial vt @f &f loWBbSedl@)r inlUsdioftarRBRRTh a{@&béhtﬁr
metal . An inner per| pheral part of substantially inverted cone shape

di aphragm Qxehﬁlbkygﬁg,omlhgny@% Iﬁ@lsénmwﬁﬁ()QS out si de magnetic gap 14.

D aphragm 17 6 I's nade of material such as pulp or resin, which is |ight

and has high st 'If‘lfg”%%sad‘gec‘iﬂb%l Ny P ElRAspe A&t 1n%oﬂ§£rﬂ:ef»9{th”§|éiglﬁha
sound by vibration excited wth voice coil nenber 15. R ng-shaped fir st

edge 18 is PSR EmMollinaht %ﬁrpl{é%ﬁﬂoﬁh%ﬁhoﬁa” of diaphragm 17, and
made of material such as urethane, 5 rubber or cloth for reducing a

mechani gal | oad pfy diaRhY a8ichal ViEweT d JouddpetRe @ adcdiddhics RAPE a hinth
i nked with an out er peripheral part of diaphragm117 via first edge 18.

Frame 19 i soReislapy efBollitaht bOHEBSkeBY¥nt ¥BnALARSSI NG, resin nol ding or
al um num di e-casting nethod, so that a conplicated shape can be produced.

An i nner periphepgl 1pakts QbctSHBNARSHOSE Q%ﬁ’&épeﬁﬁef $n HRcoridakes with b v&ithe
coil menmber 15 at a linked position, which is nearer to magnetic circuit 9

than a |inkgg Wbﬁfboqimghggfwe%gn@meﬁgbﬁe coil nenber 15. Suspension
hol der 20 is nade of material such as pulp or resin, which is light and has

high stiffness apg 18184 sleeﬁlsﬁﬂahem&sa 1&%@@&1@& iRS{dcOFERNRL Wit la dbventh
suspensi on hol der 20 is coupled with frame 19 via second edge 21. Second

edge 1421 é}?exﬂﬁﬂ@y@fnﬂdaﬁnéﬁﬂﬁfﬁﬁt%@s@htﬁﬁreﬁtlbﬁt edge 18 such as urethane,
rubber or cloth for reducing a nechanical |oad of suspension hol der 20.

First edge 18 i sy quriddesedtdnal ¢ o BResH R aXied 8n GlecHRIAMRS ivEitle ial k] fth9.
Second edge 21 is protruded toward magnetic circuit 9, where first edge 18

and second gggRphty anfboditshebf t1a pressifirRientieal anal og each other about a
medi an 20 of first edge 18 and second edge 21. Fig. 2 is a graph showing a

characteristic ofighoy®risl hneastionnl ofielwhef | PUdspgRieiori Th aeeeFdAnas ewwh A t he
first enbodi ment of the invention, nanely anplitude of diaphragm 17 vs.

i nput el ectﬁh@te@ﬁﬂ%xexﬁPla@ dmw@ilﬁa@m@\ﬂ@h@pp@@mmwﬂtﬁm c of input electric
power vs. diaphragm anplitude toward magnetic circuit 9, and broken line B

shows agharact eFigt 16 iaf a28edtiopial BeRCOri £ lBAWBedker fH aRboRBMcaMwith ude
toward the opposite side of magnetic circuit 9. Fig. 3 is a graph showng a

char act eri sfgugtédnth xEBIplErydmbodimait dfftht Peededrdapa@i@i. i n accordance with
the first enbodi ment of the 7 invention, and shows that as a dynamc

range of output Bpund 1§raa@%ubﬁahwdwh@ﬂmaspdalséxomta@mdmcc@rveﬁhlaaﬁﬁeénth
har moni ¢ di stortion becones smaller. Curve C shows output sound pressure,
curve D shougerhpRir§eediudimentotlie gresbat iriventohar acteri stic and curve E
shows the third harnonic distortion 6 characteristic. Wrkings of the

| oudspeaker, whoBi.ci#i aueki ofewsofda doudspedkab in eyccardande seithbedixteenth
hereinafter. An electric signal, which is supplied froman audio anplifier
and t he20 i kexemplarpruibddimeat bf flte pfesent oevetdion. nenber 15, and voi ce coi l
menber 15 is excited. 10 As a result, force is transmtted to di aphragm 17,
t hen di aphragm 1Fig(il9r it £ paaiially icheawehy fedmngewgft ddowelspeakércis agroatlaned o
voi ce. Instead of a conventional danper, a suspension formed of suspension
hol der 20 awdtlsesevnshtecgih &dempslapy enibibeimbat vt mesent mviehtioanber 15 and
frame 19. Suspension hol der 20, second edge 21 and first edge 18 forma 15
suspensi on, whi cRigor 80eist @ partiallg ocutavenybesectiondlr siew obf iandoudspeakierr nigp
Fir st edge 18 and second edge 21 formthe suspension, so that a danper
causi ng nonhcaedanteywithch eghtemtthyexemplaty exabdéonerii ofthe gotgseritdnventisecond
edge 21 are substantially symretrical anal og each other for canceling their
own asy2dretry. FFigt 2&digeal8edimhad eciewd of dgeloRdspeakepr it ramtertlanseawith a
opposite direction each 20 other. As a result, as shown in the

char act er i snineteénthrexemplaey embodpoert ofe nneammgnnanpl i tude of power
linearity indicated by solid line A and broken line B of Fig. 2,
non-linearity anHig@fnmetseptiohak viewsefspemsieobiovahlovdspenkard. Besi des, as
shown in the harnonic distortion characteristic of the |oudspeaker

i ndi cated by curve D and curve E of Fig. 3, the harnonic distortion 25
caused by non-linearity and asymmetry is reduced, so that a high efficiency
| oudspeaker can be obtained. D aphragm 17 is not limted to an

substantl al | y |nverted cone shape, and the sane effect can be obtained

o,



8 Second Exenpl ary Enbodi nent The second exenpl ary enbodi nent is
denonstrated hereinafter with reference to Fig. 4. Fig. 4 is a sectiona
view of a | oudspeaker in accordance 5 with the second exenpl ary enbodi nent
of the present invention. The sane constictuent elenents as in the first
exenpl ary enbodi nent are identified with the sane reference nunerals. In
Fig. 4, an inner peripheral part of substantially cone shape suspension

hol der 22 is linked with voice coil nmenber 15 at a |inked position, which
I's nearer to nmagmgl gy fd AChrdphd shb@«ih%a' tRERZt AP RODE tgoWerofindhdhofghe 17
and voice coil nenber 15. Suspension holder 22 and di aphragm 17 ar a

subst ant i al JohveHBRAN Totd@kped)@r0g each ot her about a nedi an of suspension
hol der 22 and di aphragm 17. As a result, a long distance between a ful crum
of first edge 18rignd4gsaUubfipWIiwin@Ce CHaRd8Eridic 68 RabBoAR! @isttitiontdFaheby
preventing voice coil nmenber 15 fromrolling. 15 Third Exenpl ary Enbodi nment
The third expRBhabHaERRAEhdERY. | S denonstrated hereinafter with reference
to Fig. 5. Fig. 5is a sectional view of a | oudspeaker in accordance with
the thingd exenplary enbodi nent of the present invention. The sane 20
constituent elenents as in the first and the second exenpl ary enbodi nents
are i dent i fDEAN 1D DESCRIPTIGNOFTHERPREFERRED EMBODIVEENTSNET

peri pheral part of suspension holder 23 is linked with voice coil nenber 15
at a linked posifiQfplat)i EinbSdiRRME" of OtHBRIPRIdenit ClihdHtior? hRANd&sdribaled
position of diaphragm 17 and voice coil nenber 15. An outer peripheral part

of 25 suspepsiepiaffd Feth redeichcBaBlArdMAYE rhidls ade kEBthhtic HnSk AnE® doatoveen
a fulcrumof first edge 18 and a ful crum of second edge 21 is expanded

nmexi mally, §ReF efdred EvetdidithlV diebficid betiRERGEsPRtive@RMmEhis. Ng. 9 Fourth
Exenpl ary Enbodi nent The fourth exenplary enbodi nent is denonstrated
hereinafger wwth reference to Fig. 6. Fig. 6 is a sectional view of a

| oudspeaker in accordance 5 with the fourth exenplary enbodi ment of the

present i nVPRgt BremIrSBiboddAsht t uent el ements as described in the first
through the fifth exenplary enbodi nents are identified with the sane

reference numerapg. 1l iy Fi@ctibnalPielWbeh lRAALRNER! inPRdcor@{n@UFRENEHOArst
hol der 24 is linked with voice coil nmenber 15 at a |inked position, which

I's nearer t@xé’fﬁﬁl&ﬁ%'eﬁlﬁddﬁﬁ@hﬂs o? thd pRes@nt Gnlénti@t PORIgheflp clut Rphforaiedl7
and voice coil nenber 15. An upper surface of suspension holder 24 has a
corrugat ed shaffs-shéiddd nidihest 1@,crruf§es}ca@@uisma abovisk-¢legRAngekd ol 2iagkd
acceleration which first edge 18 and second edge 21 can not followis

achi evers agsluhfitenle @30f Madmetic fhx of Wdkaef 1@ MEiREntANGE S dlaghetioWap
anplitude is absorbed. As a result, a frequency characteristic is |eveled,
15 and resonameewed:shAihhenpesiphefilgrat of pIdtd 1Exaitphaontapashiaal pahcof
fifth exenplary enbodi ment is denonstrated hereinafter with reference to
Fig. 7. Figpolé 13 a sectional view of a | oudspeaker in accordance 20 with
the fifth exenplary enbodi nent of the present invention. The sane
constituent el enBafrdnagndéeiscihiabadal sudhasfferdte bhs®wadenidie rimisdithecodaid ary
enbodi ments are identified with the sanme reference nunerals. In Fig. 7, an
i nner peri pbasamagatt, mdodghipanbamiaghdieis Wed s miagket 104 4id woft eeagtic
menber 15 at a linked position, which is nearer to magnetic circuit 9 than
a 25 |iZ2kkednytsrihl suichods dioapknasgdat platedl M gioke 1R potemi3er 14 ShisAnvedtlbe,
section between the inner peripheral part and an outer peripheral part of
suspensi on tind deagiiid sircoitpbfduvért magnetdiipe sechben af Kigapghrbgrever, usi ng
an adhesive 10 and the like. Using the structure di scussed above,

di aphr agm 1#hagmiesic @icui] dfyinhasnidgaet type @halbseaks waedpensi on hol der 25. As a
result, resonance distortion, which is caused by a phase shift between

di aphragm 17 andCgliageinal wicd obitl arerdber d5 hasImewalile coil dél i fngnetagapridnges
is reduced, and a frequency 5 characteristic is |leveled. Sixth Exenplary
Enbodi nent dhmaghngrtib caxeit, any isfondedefia hiobbilewhesd nabdduckrasicopperewins t h
reference to Fig. 8. Fig. 8 is a sectional view of a | oudspeaker in

accor dd2fite iOwoihd t HEhebobhindx enpleaofymetdrialismehtasqfapeherepiresemetalnvent i on.
The sanme constituent elenents as described in the first through the fifth
exenpl ary enbodi Asrinpenperipleralipfart of sibstantielly dnrerted epne shape diapdiregm n
Fig. 8, an inner peripheral part of substantially inverted cone shape

di aphr agm 267iislihﬁeﬂk wuthwroibe goibintahlersHy; outside smagneticagap herDiaphrragmr
part and an outer 15 peripheral part of suspension hol der 25. An outer

peri pheral part of diaphragm26 is linked with frame 19 via first edge 18.
Using the structure discussed above, diaphragm 26 beconmes nuch lighter, so
t hat sound conversion efficiency of the |oudspeaker is inproved. 20 Seventh
Exenpl ary Enbodi nent The seventh exenpl ary enbodi nent is denonstrated

Y Y - v p— o .



di aphragm 17. An outer peripheral part of suspension holder 27 is |inked
with frame 19 via second edge 21. Using the structure discussed above,
suspensi on hol der 27 becones nmuch |ighter, so that sound conversion
efficiency of the |oudspeaker is inprove¢ 5 Eighth Exenplary Enbodi ment
The ei ghth exenplary enbodi nent is denonstrated hereinafter with reference
to Fig. 10. Fig. 10 is a sectional view of a |oudspeaker in accordance with
the eighth exenplary embodi ment of the present invention. The sane 10

const i t uentjsghfAE6f tnaAcridEsGEH RS Hulp ok FBsihl ktich i AEEH ahﬂ%a’%eﬂl(gﬁtéhffness
exenpl ary enbodi nents are identified with fhe sane reference numerals. In

Fig. 10, nmeiid mBdlehtcintBAmAINGsd)ial hoal oy m@qzmgiﬁtso\(muyb Fib1ae@nf cited

suspensi on hol der 28 and a bob bi'n of voice coil menber . Non-nmagnetic and
light nmetalymt %b@lcoﬂul%nﬁﬁrawmmﬂf@sﬁaﬁ@ﬂeﬁ@s&a&ﬂg@ 1851sL@n&hecﬁeaew&w Hat ure
di scussed above, heat generated from'voice coil nmber 15 i s dissipated

ef ficientl youter dBri gh@ﬂaﬂ% ®f Qi Hra8nD PP AR ﬁfadé%fcrﬁaﬁéﬂa{l SRALE urbPhanel
suspensi on hol der so that tenperature rise of voice coil nmenber 15 is

restrictsed. rbbed of @fothtfor fARRING a dechdnes] Iehd vhdisphpaligsi7ve strength
weakens at a high tenperature, is used, adhesive strength between 20

di aphragm 17, sugpens19whalhdeds 3@1@@&1&&' e£lifiRéd Wi buldr peripiREH] ﬁ&'rt

enough, so t hat i nput dur abi lity of the Ioudspeaker are inproved. Ninth

Exenpl ary Ecﬁmﬁdﬁmﬂa? m TeifiRshe e Faned P9k HRide of mAt@FRAN Fér@d EBly iron
hereinafter wt reference to Fig. 11. Fig. 11 is a sectional view of a

| oudspeakerpjiddsinGC pAANREIAME Br hREniithHiexaBRhamYetBBROSH tRitta edmbligated
pr esent |nvent| on. The sane constituent elenents as described in the first

through thesigifghédh esesmelacsd. AR ianee PeiphesalapLrti slefidpbhsdnvhéldet 20 Bane
reference nunerals. In Fig. 11, first edge 18 is protruded toward an

opposi tw si deked wiBNedice Bilr fidnitb e 15egpndligltgd pdsition Phvdichidednd0wartd
magnetic circuit 9. Using the structure discussed above, even if first edge

18 is di spogr@nbeiatirouertiyh £Uaked bositivit @diapkiameen 7fdddstoiesgsil A nasd
second edge 21 in working is avoided. As a result, maxi num sound pressure

becores | arger $egrusin holder 20pisi thude oAlth awangdeueh dshgulposidspeakehichaly be
obt ai ned. Tenth Exenpl ary Enbodi nent 10 The tenth exenpl ary enbodi nent is

denmonst r at eHghtcded hak hegh wiiffAesehed Biige ihterhhlosd 2. Afiotterlgertighérad patt enal
view of a | oudspeaker in accordance with the tenth exenplary enbodi nent of

t he present sidpé@siondiblddhe0 sedruplensitt fante B9 efm@tcsn@@dg@.s@r | Beebrideddee
first through the ninth exenplary enbodinents are identified with the sane

reference noIES dhdde bNtd gambZmaldridli 46 fireedge? 98isuchray urkttdnt Oy@ilér or
magnetic circuit 9, and second edge 30 is protruded toward di aphragm 17.

Usi ng t he s¢ioticforreddtingus fardhabieuEloadvisuspemsiowtptiiep@0h openi ng such as a
net is disposed adjacently in front of first edge 29, contact between first
edge 29 and the Fatt edgat®i degrothaded t@satd an Kﬁppbsjftmiﬂelmlﬁmagm'&wﬁ:ubieaorres

Second edge 21 is protruded toward magnetic circuit 9, where first edge 18 and

second edge 21 are substantially symmetrical analog each other about a median

20  of first edge 18 and second edge 21. Fig. 2 is a graph showing a characteristic of

power linearity of the loudspeaker in accordance with the first embodiment of

the invention, namely amplitude of diaphragm 17 vs. input electric power.

Solid line A shows a characteristic of input electric power vs. diaphragm

amplitude toward magnetic circuit 9, and broken line B shows a characteristic of

25 input electric power vs. diaphragm amplitude toward the opposite side of

magnetic circuit 9. Fig. 3 is a graph showing a characteristic of harmonic

distortion of the loudspeaker in accordance with the first embodiment of the



20 | arger because |arge anplitude all owance of the | oudspeaker can be
obt ai ned. El eventh Exenpl ary Enbodi nent The el eventh exenpl ary enbodi nent
is denonstrated hereinafter with reference to Fig. 13. Fig. 13 is a
sectional view of a |oudspeaker in accorgance 25 with the el eventh

exenpl ary enbodi nent of the present invention. In Fig. 13, first edge 18 is
substantially identical to second edge 21 in elastic coefficient. Using the
structure discussed above, first edge 18 and second edge 21 can 13 cancel
their own neRehtibRaRNE YehdRe GEtNEER dyBiafe! fahgeSof bligputhsduiidnpresdied anlli on
and power linearity, which is caused by non-linearity and asymmetry, of the

| oudspeakerhagmémier Qi&esktion beRbikS ﬁ%géﬂ?l BAdMERROdidtBFtion! Hechi@b f Sialler.
exenpl ary enbodi nent is denonstrated hereinafter with reference to Fig. 14.

Fig. 14 is @usRe0 SR&Ws \dultPpuPisodnd GHdsRaaK RUrvd TRGhewWAatHL siiohd hAambMRI fth
exenpl ary enbodi rent of the present invention. In Fig. 14, first edge 18

and second gdgstidh BherdtbESstd] ANdelARe E hoWl MHe LIBrd IHAIRAIE distlrtionssed
above, the | oudspeaker including first edge 18 and second edge 21 of this

enbodi Mgt QrabRSER. | Ncreasing rate of weight of vibration system As a
result, deterioration of efficiency due to increase of weight is prevented,

because vi br at i oWoskinie8Bfithe 1b@dpeaker, Whddec@Mstruetidibk alivclsab® dbses tarbhe
thirteenth exenpl ary enbodi ment is denonstrated hereinafter with reference

to Fig. 15.4&cebedhersinafizecti onal view of a | oudspeaker in accor dance
with the thirteenth exenplary enbodi nrent of the present invention. In Fig.

15, suspension hgh d@ictH8 sighalBdBichf isRBubplied $rods lanthidl aphpliidriiel theEkssed
above, the | oudspeaker can secure high elastic coefficient and | arge

internal | ogSinpaBdo 6l UG8 E0iP Inath B2l 5 0th b ¥6ic8 Rbil Aembef 18l ik extited | f
| oudspeaker becones bigger, deterioration of efficiency is prevented,

becausel(vi bagtd faxubty F6:R@ ik Sranghitteo BRpHragmt 17 BiemPdiabhrigdorni firhtekhe
fourteenth exenpl ary enbodi ment is denonstrated hereinafter with reference
to Fig. 16. afri therdby thaizingche eltrivbiadintd dopdedspeaker in accordance 14
Instead of a conventional damper, a suspension formed of suspension
holder 20 and second edge 21 is provided between voice coil member 15 and
frame 19. Suspension holder 20, second edge 21 and first edge 18 form a
15  suspension, which prevents voice coil member 15 from rolling in working. First
edge 18 and second edge 21 form the suspension, so that a damper causing non-
linearity and asymmetry is not needed. First edge 18 and second edge 21 are
substantially symmetrical analog each other for canceling their own asymmetry.
First edge 18 and second edge 21 are protruded in an opposite direction each
20 other. As a result, as shown in the characteristic of input electric power vs.
diaphragm amplitude of power linearity indicated by solid line A and broken line
B of Fig. 2, non-linearity and asymmetry of the suspension can be solved.
Besides, as shown in the harmonic distortion characteristic of the
loudspeaker indicated by curve D and curve E of Fig. 3, the harmonic distortion
25 caused by non-linearity and asymmetry is reduced, so that a high efficiency

loudspeaker can be obtained. Diaphragm 17 is not limited to an substantially

inverted cone shape, and the same effect can be obtained using a flat shape.



with the fourteenth exenpl ary enbodi nent of the present invention. The sane
constituent elenents as described in the first through the thirteenth
exenpl ary enbodi nents are identified with the same reference nunerals. In
Fig. 16, an outer peripheral part of sus%ension hol der 28 is placed nearer
to 5 magnetic circuit 9 than an inner peripheral part of frame 19, and
linked with frane 19 via second edge 21. As a result, distance between a
fulcrumof first edge 18 and a ful crum of second edge 21 is expanded
maxi mal |y, thereby preventing voice coil menber 15 fromrolling in working.
10 Fifteenth Exenplary Enbodi ment The fifteenth exenplary enbodi ment is
denonst r at egl, ﬁﬂ@)ilﬁﬁﬁl%&y‘ﬁxﬁﬁodiﬁftﬁftence to Fig. 17. Fig. 17 is a sectional
er

vi ew of a | oudspea I n"accor dance with the fifteenth exenplary

embodi ment of thﬂ?é’rs%&?rﬂi kBB mbbAEmS A Eis CARbhStYERId_BLRIRAEEr AFith
described in the tirst through the fourteenth exenplary 15 enbodi nents are

identified i, Ankdgo %g?aﬂ eF?éﬁeetf‘n%sgargé@ﬁBﬁ Pyie‘v&n of hdlouddpedkés iR’ ARbrdiice31

is placed between voi cé coi r 15 an rane 19, thereby preventing

dust ang t he:hi i %édaﬁﬂeér}{)e?ﬁ'lﬁgy iemtﬁ)dmﬁ@tdf%aaﬁeéénmnﬁa%ﬁti i E&Mbt 9

20 Si xteenth Exenplary Enpbodi nent The sixteenth ‘exenpl ary enbodi nent 1s

dermonst [ at egh gl biforith bl ihAHEIRAG exbMoTh ohBodfhdhe 4 idnfiffeAuick ew

n
of a | oudspea I'n accordance wth the sixteen exenpl ary enbodi nent of

the presenty 'e”tﬁﬁqgﬁei Plferelt A@MRrARNSt I L UERT R eATRR) Sinder d5S5HhAGE ﬂd}t_téiﬁ

first throuéL fifteenth exenplary 25 enbodi nents are identified wt

the sane ref ai&nefa @Eﬁéilsﬁ%pd BudpArsickBhol@Br 1228 NirXad With V@B cotPrletniidrnked

I
with magnetic circuit 9, and an i'nner end section (bottom side) of frane 19

i ncludes vepd A10) glkdd Pauitibe, AISEROHeal®t t6 magnetie ERBRRDY tRARVEMHKRE
dust and the like fromentering into magnetic gap 14 of magnetic circuit 9.

Sevent egnt hy EX85R badyafHBeH TPRhdVollEecsiPHRMIGENA) Xhapehaion ITRed IRRl | s

denonstrated hereinafter with reference to Fig. 19. Fig. 19 is a partially

cutaway frogfaphir¥moIf7 drd Qﬁmgﬁﬁhﬁ{( syhAcE Rl anatddh fther 28¥ehhassdiAn
exenpl ary enbodi nent of the present invention. The sanme constituent

el enents asyf Quifigsiod Sol§eTR! ahy &EBAdASMNG 7ar &d depddult, ed Whihdisbengane
reference nunerals. In Fig. 19, 10 openings 34 ara fornmed at suspension

hol der 20. ghgeehr 4 Cfuldrnl BP0 @8 PRY Gnlr £ RIran? of QUBshPYERY210kan be
suspensi on holder 20 frominterfering with di aphragm 17, theneby preventing

det eri or at i hahe® PHPRLLGACPENEHE ThicE 2oil EBhERLELMS FrdmX @AMInal Y Enbodi ment 15
The ei ghteenth exenpl ary ‘enbodi nent is denonstrated hereinafter with

referengeg to Fig. 20. Fig. 20 is a partially cutaway sectional view of the
| oudspeaker in accordance with a eighteenth exenplary enbodi nent of the

present i NVERiidMxemPRuryTMbedimséntt uent el ements as described in the first
t hrough the seventeent h exenplary enbodi nents are identified with the sane

20 reference nungh@l ¢hird Nesdndplazf, elaBbdeednt ii§ slefegstrdf2dandrsiaacnd wide
21, openings 35 are forned at frame 19. The structure nentioned above

prevents di pirBre@ath/Figl i50 SFigdyas h8sectiond® vidlv ofec Widspetleerlih asdésd@nc on
hol der 28 and voice coil nmenber 15 fromform ng an internediate chanber. |If

the internegdigi €he thEexémplafNBehbodirseutN df AUb Pptlesehit Stkedftits. OMMiwlsdate 28
25 interferes with diaphragm 17) and sound characteristics deteriorate.
Openi ngs) 35cqiistitapht tlenterietagihahatfirefand thé second exemplary embodiments are
identified with the same reference numbers. In Fig. 5, an inner peripheral
part of suspension holder 23 is linked with voice coil member 15 at a linked
position, which is nearer to magnetic circuit 9 than a linked position of
diaphragm 17 and voice coil member 15. An outer peripheral part of
25  suspension holder 23 is bent downward. As a result, distance between a

fulerum of first edge 18 and a fulcrum of second edge 21 is expanded maximally,

thereby preventing voice coil member 15 from rolling.



Ni net eent h Exenpl ary Enbodi nent The ni neteenth exenpl ary enbodi nent is
denonstrated hereinafter with reference to Fig. 21. Fig. 21 is a sectiona
view of a | oudspeaker in actor dance with the nineteenth exenplary -

enbodi mrent of the present invention. The sanme constituent elenments as
described in the first through the ei ghteenth exenplary enbodi nents are
identified with the sane reference nunerals. In Fig. 21, cabinet 36, which
is arather small box, is fixed to the | oudspeaker of the first through

ei ghteent h enbodi ment of this invention, and an elastic coefficient of
second edge 21 is larger than that of first edge 18. 10 Using the structure
di scussed ap@yih Fiplaly Eisbédintieaker is used in the rather snmall

cabi net 36, a suitable suspension characteristic can be obtained using an

air cushion, firphe qdgRhl8xéAPIRSCenRboaifdenls ASmendteatedt hem%fteﬁtaﬁiéhy

and asymmetry are cancel ed exactly, so that harnonic distortion of

| oudspeakerdes.chedysariapd poyes id bnQRLLhYI VR 805 lotdbpRaIQ¥SE: ackerdance
| NDUSTRI AL APPLI CABI LI TY As di scussed above, in this invention, a

| oudspeaker it itk $XBRPIARN eRiboRithbh bf €HYPrashtAnyBARABH. SR Safe
reduce harnmonic distortion and’i nprove power linearity, thereby increasing

its perfor ngpzgitud®t dRmedid S4Ald¥Eribed Anl @h@sﬁ&%)@kt%&oﬁélmﬁesﬁmf ekéhphary

magnetic circuit including a magnetic gap; 5 ( a volce coil nenber

di sposed i nghHBEAHRANS arE iGARiMAId WA HERANES Ffefdncs Yulméyats, havi ng 13 Fipvabl e
coil; (c) a diaphragm whose inner peripheral part is linked wwth said voice

coi | member 55 O3k dSoriftferdRgnet i6F G@penkibh Aofded®4 | ik NKRRedM & f#hatoies!tRil
peri pheral part of 'said diaphragm 10 via a first edge; and (e) a suspension

hol der whosg dniie" 198k IPAkSd godftion, SwhicAK8thatirbh 16 dh oI CEir&@L 10 tRADEr at
a linked position, which is néarer to said magnetic circuit than a |inked

posi ti ofp of jaRed peiitB AN SR A FReLQil mEBIREI15. WIS BpPerffnTadeEst
peri pheral part of said suspension holder is 15 linked with said frame via

a second edgespenBRmEhAdeP24f hish @FpezaBd shAgese eHE S tAlBus BECasdddal | y
symmetri cal anal og each ot her about a nmedian of the first edge and the

second edgeabaf, Fespbi8e k& WP 8adePsra®ionClBicH first \Wgs a8l fRBRI @dgé 29 adath

voi ce coil nmenber and said suspension hol der are nmade of netal. The

| oudspeaker n6f fdlodi {8 dchid®dvigideiddohiiged bff $ lowdELmi8dRPEGWIRY faPeas dt an
opposite side of said magnetic circuit, and the second edge is protruded
toward sai djgrrangilitadeiit @hsbrbed. As a result, a frequency characteristic is leveled,

15 and resonance distortion is reduced.

Fifth Exemplary Embodiment
The fifth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 7. Fig. 7 is a sectional view of a loudspeaker in accordance
20 with the fifth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the fourth exemplary
embodiments are identified with the same reference numerals. In Fig. 7,
an inner peripheral part of suspension holder 25 is linked with voice coil
member 15 at a linked position, which is nearer to magnetic circuit 9 than a
25  linked position of diaphragm 17 and voice coil member 15. A middle section
between the inner peripheral part and an outer peripheral part of suspension

holder 25 is coupled with a middle section of diaphragm 17 using an adhesive



18 4. The | oudspeaker of claim1l, wherein the first edge is protruded
toward said magnetic circuit, and the second edge is protruded toward said
di aphragm 5 5. The | oudspeaker of claim 3) wherein the first edge is
substantially identical to the second ed in elastic coefficient. 6. The
| oudspeaker of claim4, 10 wherein the first edge is substantially

I dentical to the second edge in elastic coefficient. 7. The | oudspeaker of
claim5, wherein the first edge and the second edge are nade of urethane.

15 8. The |gudgperker Obing ﬁie@t@uetﬁ@@ﬂ%‘cﬂséé@leaﬁdvres ameqﬁsgﬁnm kwsstagaang

edge are nmade of urethane.” 9. The | oudspeaker of claim?7, 20 wherein said

suspensi on 1 G sdrie PRASe Qk sﬁéﬂd@xsm]rphoﬂiﬁﬁ 2boudsReRisalt, Qésdﬁ'a%bénd@stoiﬂ!ﬂﬁ{ ein

sai d suspension holder is made of pulp. 25 11. The | oudspeaker of cl ai m 3,
wherei n an QH{EMisRAULEN Y3l pRaEd sivifc BétwbehUSiRBRPASA ﬂohﬂ&rsubﬁer%@&%@ld%@ar er

to said nmagnetic circuit than an inner peripheral part of said frame,
and |inked ot lfsgi thvf S 3G nfidald- h%qa égnolr § istZedhb&d,! %@sraeafif&[u&{cy
claim4, wherein an outer peri pheral part sai d suspen5| on holder is

pl aced near &{arhSesitid 9BGRBJ C circuit than an inner peripheral part of
said franme, and linked wth said frame via the second edge. 13. The

| oudspeaker of claim 3, wherein a dustproof net is placed between said
suspensi on hol der and 10 said magnetic circuit. 14. The |oudspeaker of

claim4, wheieh Exentpaty Efodiffents Pl aced between said suspension hol der
and sald magnetic circuit. 15

The sixth exemplary embodiment is demonstrated hereinafter with

reference to Fig. 8. Fig. 8 is a sectional view of a loudspeaker in accordance

10  with the sixth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the fifth exemplary
embodiments are identified with the same reference numerals. In Fig. 8,

an inner peripheral part of substantially inverted cone shape diaphragm 26 is
linked with a middle section between an inner peripheral part and an outer

15  peripheral part of suspension holder 25. An outer peripheral part of diaphragm
26 is linked with frame 19 via first edge 18. Using the structure discussed
above, diaphragm 26 becomes much lighter, so that sound conversion efficiency

of the loudspeaker is improved.

20  Seventh Exemplary Embodiment
The seventh exemplary embodiment is demonstrated hereinafter with
reference to Fig. 9. Fig. 9 is a sectional view of a loudspeaker in accordance
with the seventh exemplary embodiment of the present invention. The same
constituent elements as described in the first through the sixth exemplary
25 embodiments are identified with the same reference numerals. In Fig. 9,
an inner peripheral part of cone shape suspension holder 27 is linked with a

middle section between an inner peripheral part and an outer peripheral part of



15. The | oudspeaker of claim 3, wherein an inner end of said frame is

| inked with said magnetic circuit, and an inner end section of said frame

i ncludes a vent hol e having a dustproof net. 20 16. The | oudspeaker of
claim4, wherein an inner end of said fra is linked with said nagnetic
circuit, and an inner end section of said franme includes a vent hol e having
a dustproof net. 25 17. The | oudspeaker of claim 3, wherein an opening is
formed at said suspension hol der. 20 18. The | oudspeaker of claim 4,

wher ei n an QREALAEM 119, A Beter peshdrSUsae o8 sAspditicitholder 19 is Thfked with

| oudspeaker of claim 3, wherein an opening is fornmed between the first edge

and the secppfhecDfia @cofdietgé AT ULdde tild 8trRttienBskse@fabbl i dspendiBn
wherein an opening is formed between the first edge and the second edge, at

sai d frame. hQder HebbiESP R 1ipht&d Aot WHEEEIBnoeisthIRIAGEASy OF iR t

Is covered with a cabinet at an opposite 15 side of said diaphragm and the
second edgeohdspeildetis Iiproviede first edge in elastic coefficient. 22. The

| oudspeaker of claim4, wherein said nagnetic circuit is covered with a
cabi net sat an opposite 20 side of said diaphragm and the second edge is

| arger than the first edge in elastic coefficient. 23. A | oudspeaker

conpri si ng:EfFﬁl;h‘EWﬂ%  BErabédiidnt! Ncl udi ng a nagnetic gap; 25 (b) a voice
coi | menber disposed in the magnetic gap of said magnetic circuit and

having a novabl eTgOidighdiC kx8mPlARNABHINALEE ik NdhoR&rhRiAe haleiRafthbr I With
i nked with said voice
reference to Fig. 10. Fig. 10 is a sectional view of a loudspeaker in accordance
with the eighth exemplary embodiment of the present invention. The same

10 constituent elements as described in the first through the seventh exemplary
embodiments are identified with the same reference numerals. In Fig. 10,
metal material having high thermal conductivity is used for suspension holder
28 and a bobbin of voice coil member 15. Non-magnetic and light metal
material such as aluminum is preferable.

15 Using the structure discussed above, heat generated from voice coil
member 15 is dissipated efficiently in an atmosphere via the bobbin of voice coil
member 15 and suspension holder 28, so that temperature rise of voice coil
member 15 is restricted. As a result, even if an adhesive, whose adhesive
strength weakens at a high temperature, is used, adhesive strength between

20 diaphragm 17, suspension holder 28 and voice coil member 15 is secured enough,

so that input durability of the loudspeaker are improved.

Ninth Exemplary Embodiment
The ninth exemplary embodiment is demonstrated hereinafter with
25 reference to Fig. 11. Fig. 11 is a sectional view of a loudspeaker in accordance
with the ninth exemplary embodiment of the present invention. The same

constituent elements as described in the first through the eighth exemplary



21 coil nenber, outside the magnetic gap; and (d) a frame |inked with an
outer peripheral part of said diaphragmvia a first edge; wherein an inner
peri pheral part of a suspension holder is |linked 5 with said voice coi
menber at a |inked position, which is negjer to said nagnetic circuit than
a linked position of said diaphr agm and said voice coil nenber, wherein an
outer peripheral part of said suspension holder is linked wth said frane
via a second edge, 10 wherein the first edge and the second edge are

subst ant i al db&dieABHtE agetdettHA0wRAGThe bR re¥fbi@nke AuwRGRRN Of 1114 Fipr 51,
edge and the second edge, wherein said diaphragm and sai d suspensi on hol der

are subst anfijsplellge SLBmgtptrbmabd@mhﬁyaﬁ@@boﬁwgﬂe@mﬁdg@tmc@ﬁt ®f Sadodd
di aphragm 15 and sai d Suspensi on hol der. 24. The | oudspeaker of claim 23,

wherein a bhoblim ofs swituded v £dirhasRethetiraiitlosai d suspensi on hol der are
made of netal. 20 25. The | oudspeaker of claim 23, wherein the first edge

i's protruded tovggihgahe WRARTUEEARLES AT abD?b CevEROiT EirbCeddd I%'istdi%ﬁMdtﬂ'@r
second edge is protruded toward said magnetic circuit. 25 26.

e
| oudspeakers3bnd led81233 coNtaet Bbiwddiefifdt edlize SUSNd Sedrl éddgd,»% 110 W Ringisd

magnetic circuit, and the second edge is protruded toward said di aphragm

22 27. The jyyidspeakeln Rsult, fhaRidRrum Heand! grebfirel bdcdneddaegdrShéraasé dvgeal | y
identical to the second edge in elastic coefficient. 5 28. The | oudspeaker

of clai m 26amyiendd AlbRantd sBtheddd@spenkey bah datobdhingdi dentical to the
second edge in elastic coefficient. 10 29. The | oudspeaker of claim 27,

wherein the first edge and the second edge are nmade of urethane. 30. The
| oudspeaker of claim 28, wherein the first edge and the second edge are

made of ur eThhEExemplary Embodiment

10 The tenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 12. Fig. 12 is a sectional view of a loudspeaker in accordance
with the tenth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the ninth exemplary
embodiments are identified with the same reference numerals. In Fig. 12,
15 first edge 29 is protruded toward magnetic circuit 9, and second edge 30 is

protruded toward diaphragm 17.
Using the structure discussed above, even if a sound path opening such as
a net is disposed adjacently in front of first edge 29, contact between first edge
29 and the net is avoided. As a result, maximum sound pressure becomes

20 larger because large amplitude allowance of the loudspeaker can be obtained.

Eleventh Exemplary Embodiment
The eleventh exemplary embodiment is demonstrated hereinafter with
reference to Fig. 13. Fig. 13 is a sectional view of a loudspeaker in accordance
25  with the eleventh exemplary embodiment of the present invention. In Fig. 13,
first edge 18 is substantially identical to second edge 21 in elastic coefficient.

Using the structure discussed above, first edge 18 and second edge 21 can



15 31. The | oudspeaker of claim 29, wherein said suspension holder is nade
of pulp. 32. The | oudspeaker of claim 30, 20 wherein said suspension hol der
is made of pulp. 33. The | oudspeaker of claim 25, wherein an outer

peri pheral part of said suspension hol defqis placed nearer to said magnetic
circuit than an inner peripheral part of said frame, and 25 linked with
said frane via the second edbe. 34. The | oudspeaker of claim 26, 23
wherein an outer peripheral part of said suspension holder is placed nearer

to sai d maghgchb tﬁbfrc Sk Al ACArIG SdP sy RIRERY BRAD! s dhd f hasRenignd
linked with said frame via the second edge. 5 35 The I'oudspeaker of claim

25, wher ei nygtdtish RO owié linSarly2 &R R MRREd Sb?" xfbxﬁHﬁé)@ﬁ%} 21d By Reketand

said magnetic circuit. 36. The |oudspeaker of clfaim?26, 10 wherein a

dust pr oof r@tthbqom%gﬁepgmvggl d suspension hol der and said nmagnetic
circuit. 37. The | oudspeaker of claim25, wherein an inner end of said fr

ane is linked with said magnetic 15 circuit, and an inner end section of
said franme includes a vent hole having a dustproof net. 38. The | oudspeaker

of Cla'%‘ZGPwE‘Hﬁ{EkBm?% aiyMibolfiderf said frame is linked with said

magnetic 20 circuilt d"an 1 nner end section of said frane includes a vent

hol e having a dugla& rt%flft edxeniflary *E‘i’nﬂ)&ﬂﬁfd%%aiéeﬂeﬁﬁn%rﬁtéﬂ TareiABEP! WithN
opening is forned at sal suspensi on holder. 25 40. The | oudspeaker of
claim 26, WagERnbe 39 FRpCIY. NUFilgS 119§ ARG cBbn SR dwSsSP BIRIspRakél! Hhccordance
with the twelfth exemplary embodiment of the present invention. In Fig. 14,
first edge 18 and second edge 21 are made of urethane.
10 Using the structure discussed above, the loudspeaker including first edge
18 and second edge 21 of this embodiment can reduce increasing rate of weight

of vibration system. As a result, deterioration of efficiency due to increase of

weight is prevented, because vibration system is light.

15  Thirteenth Exemplary Embodiment
The thirteenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 15. Fig. 15 is a sectional view of a loudspeaker in accordance
with the thirteenth exemplary embodiment of the present invention. In Fig. 15,
suspension holder 28 is made of pulp.
20 Using the structure discussed above, the loudspeaker can secure high
elastic coefficient and large internal loss, and reduce weight of vibration system.
As a result, even if loudspeaker becomes bigger, deterioration of efficiency is

prevented, because vibration system is light.

25 Fourteenth Exemplary Embodiment
The fourteenth exemplary embodiment is demonstrated hereinafter with

reference to Fig. 16. Fig. 16 is a sectional view of a loudspeaker in accordance



24 41. The | oudspeaker of claim 25, wherein an opening is fornmed between
the first edge and the second edge, at said frane. 5 42. The | oudspeaker of
claim 26, wherein an opening is formed between the first edge and the
second edge, at said frane. 10 43. The | pydspeaker of claim 25, wherein
said magnetic circuit is covered wwth a cabinet at an opposite side of said
di aphragm and the second edge is lar ger than the fir st edge in elastic
coefficient. 15 44. The | oudspeaker of claim 26, wherein said magnetic

circuit is gapeted ﬂé\ﬁftgeﬁ’tlf’@%ﬂ?‘la@t eflbodRRCRE 0f tHedBrident ndeftigR ' THE
and the second edge is larger than"the first edge 1n elastic coefficient.

20 45. A | ayapephstittdtiPelesldis A2 HeScrMBNh | theCit&Uthroult! tH RHireenth
magneti c gap; (b) a voice coil nenber disposed in the magnetic gap of said

magneti c Ci &xehhplady CerABYdiRtbts "BNARAGHEREd with) tle HaBRhNREHFENOOSRIrhERAE.
peri pheral part is linked wth said voice 25 coil nenber, outside the

magneti c gap; Fede @h cutbf pEEipheleshrtiof Budperide hoRRh JR faciBhbafr tdail d
di aphragmvia a first edge; 25 wherein an inner peripheral part of a

suspensizon R@lkfefic icfrelitdk ¢RaMidnirfRirferfite@al Bhlt FEFAGTe 29, and 1HkRH with
position, which is nearer to said magnetic circuit than a |inked position

of said di aphhRO1Y $lsSRind &dYeCS1.COAL AMRIBARS distaWbie betvledia TIRUNPSF FiRdter al
part of said suspension holder is linked with said frame via a second edge,

wherei n thegddd 38 gH@e FatkriRe o?eéé%ﬂd%i%% 21 €isSERSA RN MdAmINTREE LS

anal og each other about a median of the first edge and the second edge, 10
wherein an pRRBHtiBEVoRE A mERIEr I8IPORToRhIR] W6Fkidgs a corrugat ed

10 Fifteenth Exemplary Embodiment
The fifteenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 17. Fig. 17 is a sectional view of a loudspeaker in accordance
with the fifteenth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the fourteenth exemplary
15 embodiments are identified with the same reference numerals. In Fig. 17,
dustproof net 31 is placed between voice coil member 15 and frame 19, thereby
preventing dust and the like from entering into magnetic gap 14 of magnetic

circuit 9.

20  Sixteenth Exemplary Embodiment
The sixteenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 18. Fig. 18 is a rear view of a loudspeaker in accordance with
the sixteenth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the fifteenth exemplary
25 embodiments are identified with the same reference numerals. In Fig.
18, an inner end of frame 19 is linked with magnetic circuit 9, and an inner end

section (bottom side) of frame 19 includes vent holes 32 having dustproof net 31,



shape. 46. The | oudspeaker of claim45, wherein a bobbin of said voice coi
menber and sai d suspension 15 hol der are nade of netal. 47. The | oudspeaker
of claim45, wherein the first edge is protruded toward an opposite side of
said magnetic circuit, and the second ed is protruded toward said
magnetic circuit. 20 48. The | oudspeaker of claim45, wherein the first
edge is protruded toward said magnetic circuit, and the second edge is
protruded toward said di aphragm 25 49. The | oudspeaker of claim 47,

wher ei n t hghbidist p?&%ﬂ% dubshant ik like i HoMA! bsRYidOiitBemagaens RPoed iof

el astic coefficient. 26 50. The | oudspeaker of claim48, wherein the
first edge hgcambhstipptita |y identical to the second edge in elastic
coefficient. E 51. The | oudspeaker of claim47, wherein the first edge and
t he second edge are made of urethane. 52. The | oudspeaker of claim 48, 10
wherein the first edge and the second edge are nmade of urethane. 53. The

| oudspeakergQfentbéith Bdemphey Bibsdinteguspensi on hol der is made of pulp. 15
54. The | oudspeaker of claim 52, wherein said suspension holder is nade of

pul p. 5% The | opiis RRIKRIcefith dxdnPlddy SMISSRIENBNisOHERonBRaAtE Hedbiradier OFf
sai d suspension holder is 20 placed rnearer to said nmagnetic circuit than an

i nner peri phahakeBdriceOfo FEd 10 alfg. 309did hnkgetitly Rutakdy f freiE Wi 418
second edge. 56. The | oudspeaker of claim 48, wherein an outer peripheral

part of saidudusaaRsiiamdesldeice witRIhb!R¢estcBRMH BkefPlHd dnPEGRRHtOfHheCUI t

[
than an inner peripheral part of said frane, and linked with said frame via
the second @@gent invention. The same constituent elements as in the first exemplary

embodiment are identified with the same reference numerals. In Fig. 19,
10  openings 34 are formed at suspension holder 20. The structure mentioned
above prevents a sound output of suspension holder 20 from interfering with

diaphragm 17, thereby preventing deterioration of sound characteristics.

Eighteenth Exemplary Embodiment

15 The eighteenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 20. Fig. 20 is a partially cutaway sectional view of the
loudspeaker in accordance with a eighteenth exemplary embodiment of the
present invention. The same constituent elements as described in the first
through the seventeenth exemplary embodiments are identified with the same

20  reference numerals. In Fig. 20, between first edge 18 and second edge 21,
openings 35 are formed at frame 19. The structure mentioned above prevents
diaphragm 17, first edge 18, frame 19, second edge 21, suspension holder 28 and
voice coil member 15 from forming an intermediate chamber. If the
intermediate chamber is formed, a sound output of suspension holder 28

25 interferes with diaphragm 17, and sound characteristics deteriorate. Openings

35 prevent this deterioration.



27 57. The | oudspeaker of claim47, wherein a dustproof net is placed

bet ween sai d suspensi on holder and said nagnetic circuit. 5 58. The

| oudspeaker of claim 48, wherein a dustproof net is placed between said
suspensi on hol der and said nagnetic circyit. 59. The | oudspeaker of claim
47, 10 wherein an inner end of said frane' is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hol e having
a dustproof net. 60. The | oudspeaker of claim48, 15 wherein an inner end

of said fraqpdtSedthBeSmPIdrl BRbddimametic circuit, and an inner end
section of said frame 1 ncludes a vent hole having a dustproof net. 61. The

| oudspeaker of ofjd Rifblecrd® MGG LRy BMPRARAEADIY derh O dtRatcA hei@lthfRlFSPRASI ON
hol der. 62. The | oudspeaker of clai'm 48, wherein an opening is forned at

sai d_suspengiRnpoksie. 26 68 FDgs hUERMRAKAEWAE £1R1d¥pddke MRS RbM ke
opening is forned between the first edbe and the second edge, at said

frame. 28y ik tHd RihtHERNE Bi&hpRiryCéAbilRent\GL I 'i)réébxﬁpﬁﬁieﬁﬁoh._sr hfe‘I‘hEEd

between the first edge and the second edge, at said frame. 5 65.

| oudspeakergfifio Conbfit kit WRRIFItS 32 UL FRBACIH ThE! fifdi fhrbligh IR EFhédrtha
cabi net at an opposite side of said diaphragm and the second edge is

| arger thane:&%ﬁpl%ﬁ SdmBEGSndrlts CARS ilénti0&d TWithethe s%%u@ﬁ‘efe-mﬁcé GHERORAKET

of claim47, ereln sald magnetic circuit is covered with a cabinet at an

gltopgzigteei f] | HeFR. 23204bitle2Bb! @818h Ardther SREINE0E J9Exbd tb BRI FudsPakdet fi T

the first through eighteenth embodiment of this invention, and an elastic
coefficient of second edge 21 is larger than that of first edge 18.

10 Using the structure discussed above, even if the loudspeaker is used in
the rather small cabinet 36, a suitable suspension characteristic can be obtained
using an air cushion, first edge 18 and second edge 21. As a result, non-
linearity and asymmetry are canceled exactly, so that harmonic distortion of the

loudspeaker is reduced and power linearity thereof is improved.

15
INDUSTRIAL APPLICABILITY
As discussed above, in this invention, a loudspeaker forming a suspension
by a first edge and a second edge can reduce harmonic distortion and improve
power linearity, thereby increasing its performance.
20

25



el astic coefficient. 15 67. The | oudspeaker of claim48, wherein said
magnetic circuit is covered with a cabinet at an opposite side of said
di aphragm and the second edge is larger than the first edge in elastic

coefficient. 20 68. A | oudspeaker conpri§Tng: (a) a magnetic circuit

i ncluding a magnetic gap; (b) a voice coil nenber disposed in the nagnetic
gap of said magnetic circuit and having a novable coil; 25 (c) a diaphragm
whose inner peripheral part is linked with said voice coil nenber, outside
the magnetic gap; arid (d) a franme |igkesdivst h an outer peripheral part of
said diaphragm 29 via a first edge; wherein an inner peripheral part of a
suspension holder is linked with said voice coil nenber at a |inked
position, which is nearer to said magnetic circuit than a |linked position

of said di aphr agmaRddspéfotQohfpri@hy: © Menber, wherein an outer peripheral
part of said suspension holder is linked with said franme via a second edge,

wherein the first (@)degﬁla%%tf@t&frcﬁﬁq%gldqg?g BAgnstidgigntial Iy symetri cal
anal og each ot her "about a nmedian of the first edge and the second 10 edge,

whereins mddl e gech iv@{&eqfoﬂSﬁieﬁlb%&lSfi%b%%arlnmﬂe%ﬁghét_i@gug|<ﬁf@am hgihebicddl e
section of said diaphragm 69. The | oudspeaker of claim63, 15 wherein a

bobbi n of s@iciy8h8ha%igd a Wa¥dle 861l sai d suspension hol der are made of
metal. 70. The | oudspeaker of claim68, wherein the first edge is protruded

toward an opposi t ¢S deagtragdl dhdle ffﬁﬁé‘xef;éﬁpﬁbfdltﬂért i@!l‘i‘i‘lkbﬂﬁnﬁﬁcé]&@@ vefige is

protruded toward said magnetic circuit. 71. The l'oudspeaker of claim 68,
wher ei n t hegdi] hanRIGSutsRlethReihigestid gxprd said magnetic circuit, and

(d) a frame linked with an outer peripheral part of said diaphragm
10 wvia a first edge; and
(e) a suspension holder whose inner peripheral part is linked with said
voice coil member at a linked position, which is nearer to said magnetic circuit
than a linked position of said diaphragm and said voice coil member,
wherein an outer peripheral part of said suspension holder is
15  linked with said frame via a second edge,
wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second

edge.

20 2. The loudspeaker of claim 1,
wherein a bobbin of said voice coil member and said suspension

holder are made of metal.

3. The loudspeaker of claim 1,
25 wherein the first edge is protruded toward an opposite side of said

magnetic circuit, and the second edge is protruded toward said magnetic circuit.



the second edge is protruded toward said diaphragm 25 72. The | oudspeaker
of claim70, wherein the first edge is substantially identical to the
second edge in 30 elastic coefficient. 73. The | oudspeaker of claim 71,
wherein the first edge is substantially igentical to the second edge in 5
elastic coefficient. 74. The | oudspeaker of claim 72, wherein the first
edge and the second edge are nmade of urethane. 10 75. The | oudspeaker of
claim73, wherein the first edge and the second edge are made of urethane.

76. The | oudspeakqmedbudbpddRef6f cMi@ Ei N sai d suspension hol der is made of
pul p. 15 77. The | oudspeaker of claim 75, wherein said suspension holder is

made of pulp. 78. TRBetAHARRIAKEEIL isPrRtlded torArdRai®hihghRtiewiRhit, and
peri pheral part of said suspension holder is placed nearer to said magnetic

circuit thaheaRchid8gdRI piRBRIGR tBWard QhiB@iaphiragme, and |inked with said
frame via the second edge. 79. The | oudspeakéer of claim 71, 25 wherein an
outer peripheral part of said suspension holder is placed nearer to said
magnetic circuit than an inner peripheral part of said frame, and |inked
W th saigd frame yiphd Radsssans o#dB8m 3, 31 80. The | oudspeaker of claim 70,
wherein a dustproof net is placed between said suspension hol der and said
magnetic circuit. SyBdreihifelMyuteagaiesudtastidilyidehticall € ehé sdeohdddpeq i
net is placed between said suspension holder and said magnetic circuit. 10
82. The | ouglgpgakedfiekene! ai m 70, wherein an inner end of said frame is

|l i nked with said magnetic circuit, and an inner end section of said frame
i ncludes a vent hole having a

6. The loudspeaker of claim 4,
10 wherein the first edge is substantially identical to the second edge in

elastic coefficient.

7. The loudspeaker of claim 5,

wherein the first edge and the second edge are made of urethane.

15
8. The loudspeaker of claim 6,
wherein the first edge and the second edge are made of urethane.
9. The loudspeaker of claim 7,
20 wherein said suspension holder is made of pulp.
10. The loudspeaker of claim 8,
wherein said suspension holder is made of pulp.
25 11. The loudspeaker of claim 3,

wherein an outer peripheral part of said suspension holder is

placed nearer to said magnetic circuit than an inner peripheral part of said



dust proof net. 15 83. The | oudspeaker of claim 71, wherein an inner end of
said frane is linked with said magnetic circuit, and an inner end section
of said frame includes a vent hol e having a dustproof net. 20 84. The

| oudspeaker of claim 70, wherein an open'gg is formed at sai d suspension
hol der. 85. The | oudspeaker of claim 71, wherein an opening is forned at
sai d suspensi on holder. 25 86. The | oudspeaker of claim 70, wherein an
opening is forned between the first edge and the second 32 edge, at said

frame. 87. fhgel QHAIRAKRUSVitR safd e Via thBREEIMY &dgeoPening is forned
between the first edge and the second 5 edge, at said frame. 88. The

| oudspeaker of claim69, wherein said magnetic circuit is covered with a
cabi net at an opposite side of said diaphragm and the second edge is |ar

ger than the firgt 19gaguliSpetketlotetaifm 4£0efficient. 89. The | oudspeaker of
claim 70, wherein said magnetic circuit is covered wwth a cabinet at an

opposite side of sayfepdiaPRha@ier aNshriglRraPC Yast &AF0il Ssuspedtiont Rl N8
first edge in 15 elastic coefficient. 90. The | oudspeaker "of claim 71,

wher ei n ssai ﬁlaﬂ@& Rhr&r 66 Al mdghotRVAFQHL Whh #n GAREN Periphefd] PRROSH tadsi de
of said diaphragm and the second edge is larger than'the fir st edge in 20

el astic coefhifs QAH linkkd WithQUE BaakETiaGReRELSAD8dgd.@) @ magnetic circuit
i ncluding a magnetic gap; (b) a voice coil nenber disposed in the nagnetic

gap of said nmagnetic 25 circuit and having a novable coil; (c) a suspension
whose inner peripheral part is linked with said voice coil nenber, outside

the magnetic gapi3. The loudspeaker of claim 3,
wherein a dustproof net is placed between said suspension holder and

10  said magnetic circuit.

14. The loudspeaker of claim 4,
wherein a dustproof net is placed between said suspension holder and
said magnetic circuit.
15
15. The loudspeaker of claim 3,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
20
16. The loudspeaker of claim 4,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
25
17. The loudspeaker of claim 3,

wherein an opening is formed at said suspension holder.



33 (d) a frane linked wth an outer peripheral part of said suspension via
a second edge; and (e) a di aphragm whose inner peripheral part is |inked
with a mddle section of said suspension hol der, said di aphragm whose out er
peripheral 5 part is linked with said fr via a first edge; wherein the
first edge and the second edge are substantially symetrical anal og each

ot her about a nedian of the first edge and the second edge. 10 92. The

| oudspeaker of claim 91, wherein a bobbin of said voice coil nenber and
sai d suspension hol der are nmade of metal. 93. The | oudspeaker of claim 91,
15 wherein the first edge is protruded toward an opposite side of said

magnetic Circuitig g lbligsiakerds sleg@ 4, s protruded toward said magnetic
circuit. 94. The |oudspeaker of claim 91, wherein the first edge is

protruded toward sayflePRARSE bferfhE $dHormedNit s29d EhispeiRiciHoladge is protruded
toward said di aphragm 95. The | oudspeaker of clai'm 93, wherein the first

edge is substantially identical to the second edge in elastic coefficient.
25 9G The | oudspeaker of claimJ4, wherein the first edge is substantially

identica to thegenpdulssmiled of clidmed,astic coefficient. 97. The
| oudspeaker of claim93, wherein the first edge and the second edge are

made of urethane. Sy9@reinltth bpainpasifsimed b@t@ééﬁ%ﬁ%&i@iﬁmﬁmm‘ béphdedge
and the second edge are made of urethane. 99. The | oudspeaker of claim 93,

10 wherei n sBiedafUsidemam@n hol der is nmade of pul p.

20. The loudspeaker of claim 4,
10 wherein an opening is formed between the first edge and the second

edge, at said frame.

21. The loudspeaker of claim 3,
wherein said magnetic circuit is covered with a cabinet at an opposite
15 side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

22. The loudspeaker of claim 4,
wherein said magnetic circuit is covered with a cabinet at an opposite
20 side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

23. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
25 (b) a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;

(c) a diaphragm whose inner peripheral part is linked with said voice



100. The | oudspeaker of claim 94, wherein said suspension holder is made of
pul p. 15 101. The | oudspeaker of claim 93, wherein an outer peripheral part
of said suspension holder is placed nearer to said nagnetic circuit than an
i nner peripheral part of said frame, andgjinked with said frame via the
second edge. 20 102. The | oudspeaker of Claim 94, wherein an outer

peri pheral part of said suspension holder is placed nearer to said nmagnetic
circuit than an inner peripheral part of said frane, and linked with said

frame via th§ lﬁ@ﬁﬂj@ij AfiSRe the MAgnetidigay; @dspeaker of claim 93, wherein a
dust proof net is pl aced between Sai d suspension hol der and said nagnetlc

circuit. 35 104y (}}T@Qra{rﬁé@iiﬂ&ﬁk@{thoin eUgrM @Alpmﬁn epar@oﬂgaumlagh
pl aced between sai d suspension hol der and said nagnetic circuit 10 The

Ioudspeakemngnlﬁh@|@?g3 wherein an inner end of said frame is Iinked with
sai d nmagnetic circui and an inner end section of said frane includes a

vent hole having a Q%@féihoé)xfl infbr plapipiagﬁal paR épﬂ%ﬁféﬁéﬁﬁbnoﬁolﬂélahénlﬁﬂ(ed

wherein an inner end of said frame is linked wth said nagnetic circuit,

and an '5“”%1&”%&9%10@”%(% miéhef AT Lifkéd RRitRorY, 9Wh16}9|1§ MA¥b P $o2said.

dust pr oof net | oudspeaker of claim93, wherein an opening is

formed at sgi;dngts F&ﬁ‘&ﬁitofheﬂp 'adl‘?ﬁke(ﬂggsnﬂﬁeoﬂ Qéiqs(ﬁﬁﬁlﬁ?&grﬁf ard ‘%hﬂi Yice 28il

wherein an opening is formed at sald suspensi on 109.
| oudspeaker y@inidedi m 93, wherein an opening is formed between the first
edge and the second edge, at said frame. 25 110. The |oudspeaker of claim

J4, wherein an openiyhgréit hA’ HR@rPejegbrabe ot If fddes@penkion BeRAds
linked with said frame via a second edge,

10 wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second
edge,

wherein said diaphragm and said suspension holder are
substantially symmetrical analog each other about a median of said diaphragm

15  and said suspension holder.

24. The loudspeaker of claim 23,
wherein a bobbin of said voice coil member and said suspension

holder are made of metal.

20
25. The loudspeaker of claim 23,
wherein the first edge is protruded toward an opposite side of said
magnetic circuit, and the second edge is protruded toward said magnetic circuit.
25 26. The loudspeaker of claim 23,

wherein the first edge is protruded toward said magnetic circuit, and

the second edge is protruded toward said diaphragm.



36 edge, at said frame. 111. The | oudspeaker of claim 92, wherein said
magnetic circuit is covered with a cabinet at an opposite 5 side of said

di aphragm and the second edge is larger than the first edge in elastic
coefficient. 112. The | oudspeaker of clajm 93, wherein said magnetic
circuit is covered wwth a cabinet at an opposite 10 side of said di aphragm
and the second edge is larger than the fir st edge in elastic coefficient.
113. The | oudspeaker of claim 94, wherein said magnetic circuit is covered
with a cabinet at an opposite 15 side of said diaphragm and the second
edge is larger than the fir st edge in elastic coefficient. 114. A

| oudspeaker conpr. FHadoulldPeakerBIBRIM®AI rcuit including a magnetic gap; 20
(b) a voice coil nenber disposed in the nagnetic gap of said magnetic

circuit and having ghepialhg Het bdgd ) substhRANPUBIMIAS €0 tROSScond ddgaehal
part is linked wth said voice cm% menber, outside the nmagnetic gap; and
(d) a franmglhitikeskfbicitan outer peripheral part of said diaphragm 25 via a
first edge; wherein an inner peripheral part of a suspension holder i5
linked wth a mddle section of said di aphragm 37 wherein an outer

peri pheral part of said suspension holder is linked wth said frane via a

second edge, wheigiThd ldadépdaKerdfeRim®L t he second edge are substantially
symmet ri cal anal og each other about a nedian of the first edge and the

second 5 edge. 115. wHageihGhdsnankase &f st midllf ideMieia®d the BRIk ifai d
voi ce coil nenber and said suspension hol der are nmade of netal. 10

elastic coefficient.

10 29. The loudspeaker of claim 27,

wherein the first edge and the second edge are made of urethane.

30. The loudspeaker of claim 28,

wherein the first edge and the second edge are made of urethane.

15
31. The loudspeaker of claim 29,
wherein said suspension holder is made of pulp.
32. The loudspeaker of claim 30,
20 wherein said suspension holder is made of pulp.

33. The loudspeaker of claim 25,
wherein an outer peripheral part of said suspension holder is placed
nearer to said magnetic circuit than an inner peripheral part of said frame, and

25  linked with said frame via the second edge.

34. The loudspeaker of claim 26,



116. The | oudspeaker of claim 114, wherein the first edge is protruded
toward an opposite side of said nagnetic circuit, and the second edge is
protruded toward said nmagnetic circuit. 15 117. The | oudspeaker of claim
114, wherein the first edge is protrudedggoward said magnetic circuit, and
the second edge is protruded toward said di aphragm 118. The | oudspeaker of
claim 116, 20 wherein the first edge is substantially identical to the
second edge in elastic coefficient. 119. The | oudspeaker of claim 117,

wherein the first egugrdif §Hb§dt@i‘t'ﬁs‘riﬁhérﬂ?”b‘a‘fﬁ'oftém&héhs@@ﬁ@ﬂ%ﬁ B@M@rh@ 25
el astic coefficient. 120. The | oudspeaker of claim 116 38 wherein the

first edge glaeed 0P80 daRri G RicticTEARE thih S afer badiphbhs badspeatier

of claim 117, wherein the first edge and the second edge are nmade o

urethane. Spdge. aiﬁﬂ%dl&ﬁ%ﬁﬁ%‘éﬁ{ﬁﬁﬂn&{zﬁ'ﬂﬁe]s%@ond'\@&gee' n said SUSpenS! on
hol der is made of pul p. 123. The | oudspeaker of claim 117, 10 wherein said

suspensi on hol der is made of pulp. 124. The | oudspeaker of claim 116,
wherein an outer peripheral part of said suspension holder is placed nearer

to saidgmagneti c3gimiliohdbhikeddf cRRgr 2er i pheral par t of said 15 frane,
and linked with said frame via the second edge. 125. The | oudspeaker of

claim 117, wherein ahePdih® dRRDroITGHeRks PRcbd BbtwéfsAiH SR8HSAIHn RBlddeands
pl aced nearer to said nmagnetic circuit than an inner peripheral part of

said 20 fragRd maghdtidVigdhivi th said frame via the second edge. 126. The

| oudspeaker of claim 116, wherein a dustproof net is placed between said
suspensi on hol der and said magnetic circuit. 25 127. The | oudspeaker of

claim 117,

36. The loudspeaker of claim 26,
10 wherein a dustproof net is placed between said suspension holder and

said magnetic circuit.

37. The loudspeaker of claim 25,
wherein an inner end of said frame is linked with said magnetic
15  circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

38. The loudspeaker of claim 26,
wherein an inner end of said frame is linked with said magnetic
20  circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

39. The loudspeaker of claim 25,
wherein an opening is formed at said suspension holder.
25
40. The loudspeaker of claim 26,

wherein an opening is formed at said suspension holder.



wherein a dustproof net is placed between said suspension hol der and 39
said magnetic circuit. 128. The | oudspeaker of claim 116, wherein an inner
end of said frame is linked with said magnetic 5 circuit, and an inner end
section of said franme includes a vent ho havi ng a dustproof net. 129. The
| oudspeaker of claim 117, wherein an inner end of said franme is |linked with
said magnetic 10 circuit, and an inner end section of said frane includes a
vent hol e having a dustproof net. 130. The | oudspeaker of claim 116,
wherein an opening is fornmed at said suspension holder. 15 131. The

| oudspeaker of claim 117, wherein an opening is formed at said suspension

hol der. 132. Thqﬂ_qt;@qgg&%@e’ak%o%ﬁhmMG 20 wherein an opening is formed
between the first edge and the second edge at said frame. 133. The

| oudspeaker of cl ai ghidein d‘i’ﬂ@ﬁ&hﬁgqg‘ fOREEH BBtwéer tHeREtRAIMEAM tHesdcdondt
edbe and the second 25 edge, at said franme. 134. The | oudspeaker of claim

115, 40 WRJeehsSidi fdaieonetic circuit is covered with a cabinet at an
opposite side of said di aphragm and the second edge is larger than the
first egge in elastic coefficient. 5 135. The | oudspeaker of claim 116,
wherein said nmagnetic circuit is covered wwth a cabinet at an opposite side

of said diaphragp, ’F}{édlohag%egﬁ&?%@cfa‘ilﬁeﬁ s larger than the first edge in

el astic coefficient. 10 1 The [oudspéaker of claim 117, wherein said

magnetic circuit isyseygheth ¥héding i€ FHMEL betwédh %ﬂ?étt&ig%'aﬁf‘d BHe S&iodd
di aphragm and the second edge 1s lar ger than the first edge in

edge, at said frame.

10 43. The loudspeaker of claim 25,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

15 44. The loudspeaker of claim 26,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

20 45. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
(b) a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;
(c) a diaphragm whose inner peripheral part is linked with said voice
25  coil member, outside the magnetic gap; and
(d) a frame linked with an outer peripheral part of said diaphragm

via a first edge;



elastic coefficient. 15 137. A | oudspeaker conprising: (a) a nmagnetic
circuit including a magnetic gap; (b) a voice coil nenber disposed in the
magneti c gap of said magnetic circuit and having a novable coil; (c) a

di aphragm whose inner peripheral part is9finked with said voice 20 coil
menber, outside the nagnetic gap; and (dg a frame |linked with an outer

peri pheral part of said diaphragmvia a first edge; wherein an inner

peri pheral part of a suspension holder is linked with said voice coil

menber at a |inked |BgtdihOih iMheE Peliphefdr partt 6f &ahdpRsibRINMIHEE if lindkadlt
than a |linked position of said di ophr~bm ;end said voice coil nenber,
wherein an RithekaidevbiBeésll mMéhbePlatsal Bnketb RRBRIGH) WhidENSs ifearert kol t4illed
with said frane via a second edge, wherein the first edge and the second
edge are fomnaBdetio ch@ifethdal KinkwWd pb&ifion! s¥esdidt diaphragm and said voice coil
.AYR AyY. Ayl e, Ayl y. Ayl y. Ayl y. Ayl . Ayy. Aye. Afly. Af @. Ayl y. Aye. Afl e. Afl | . Ay. Ay
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elastic coefficient.

51. The loudspeaker of claim 47,

wherein the first edge and the second edge are made of urethane.

52. The loudspeaker of claim 48,

10 wherein the first edge and the second edge are made of urethane.

53. The loudspeaker of claim 51,

wherein said suspension holder is made of pulp.

15 54. The loudspeaker of claim 52,

wherein said suspension holder is made of pulp.

55. The loudspeaker of claim 47,
wherein an outer peripheral part of said suspension holder is
20 placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.

56. The loudspeaker of claim 48,
wherein an outer peripheral part of said suspension holder is
25 placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.
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wherein a dustproof net is placed between said suspension holder and

said magnetic circuit,

59. The loudspeaker of claim 47,
10 wherein an inner end of said frame 1s linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

60. The loudspeaker of claim 48,
15 wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

61. The loudspeaker of claim 47,

20 wherein an opening is formed at said suspension holder.

62. The loudspeaker of claim 48,

wherein an opening is formed at said suspension holder.

25 63. The loudspeaker of claim 47,
wherein an opening is formed between the first edge and the sccond

edge, at said frame.
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65. The loudspeaker of claim 46,

wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

10
66. The loudspeaker of claim 47,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in
elastic coefficient.
15
67. The loudspeaker of claim 48,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in
élastic coefficient.
20
68. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
(b) a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;
25 (c) a diaphragm whose inner peripheral part is linked with said voice

coil member, outside the magnetic gap; and

(d) a frame linked with an outer peripheral part of said diaphragm
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5 member,
wherein an outer peripheral part of said suspension holder is
linked with said frame via a second edge,
wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second
10 edge,
wherein a middle section of said suspension holder is coupled with a

middle section of said diaphragm.

69. The loudspeaker of claim 68,
15 wherein a bobbin of said voice coil member and said suspension

holder are made of metal.

70. The loudspeaker of claim 68,
wherein the first edge is protruded toward an opposite side of said

20 magnetic circuit, and the second edge is protruded toward said magnetic circuit.

71. The loudspeaker of claim 68,
wherein the first edge is protruded toward said magnetic circuit, and
the second edge is protruded toward said diaphragm.
25
72. The loudspeaker of claim 70,

wherein the first edge is substantially identical to the second edge in
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5 elastic coefficient.

74. The loudspeaker of claim 72,

wherein the first edge and the second edge are made of urethane.

10 75. The loudspeaker of claim 73,

wherein the first edge and the second edge are made of urethane.

76. The loudspeaker of claim 74,
wherein said suspension holder is made of pulp.
15
77. The loudspeaker of claim 75,

wherein said suspension holder is made of pulp.

78. The loudspeaker of claim 70,
20 wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.

79. The loudspeaker of claim 71,
25 wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.



9 s'"S10%& ()- % 10%& ()-y#10%&' ()-!210%& ()- f1l09%& ()-

109&' ()-vvvvwOowmwdEuV7 9 31109 ()-s1S10%& ()- /

109& ()-y-109& ()-+109%& ()-)!10%& ()-vwwwwwwwwxnbc 991 10%&' ()- 10 10

10sf; 109& ()- s9 10%&k ()-y710%& ()-y510g () x! xYx{ xxxxdeEmbC 9

109&' () - @O0%& ()-L&IL10%R ()-310%& ()-L910Y&R ( 10%&' () -x9yNynyyzzdEnbC
9% 109%&' () - y#MB10%&' ()-s! @O%& () -

10%&' ()- @O%& ()-y: $10%&' ()-z:zzzz{5{dEnbC  9y510%&' () -

310%&' ()-/10%& ()-y- MB1OY& ()-s+S10%& ()- ) 10%& ()-5{~{{{{{{{]|DbC

o@ILO%& ()-91 109%& ()- 10

80. The loudspeaker of claim 70,
wherein a dustproof net is placed between said suspension holder and

said magnetic circuit.

5
81. The loudspeaker of claim 71,
wherein a dustproof net is placed between said suspension holder and
said magnetic circuit.
10 82. The loudspeaker of claim 70,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
15 83. The loudspeaker of claim 71,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
20 84. The loudspeaker of claim 70,
wherein an opening is formed at said suspension holder.
85. The loudspeaker of claim 71,
wherein an opening is formed at said suspension holder.
25

86. The loudspeaker of claim 70,

wherein an opening is formed between the first edge and the second
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wherein an opening is formed between the first edge and the second

5 edge, at said frame.

88. The loudspeaker of claim 69,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

10 elastic coefficient.

89. The loudspeaker of claim 70,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

15 elastic coefficient.

90. The loudspeaker of claim 71,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

20 elastic coefficient.

91. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
(b) a voice coil member disposed in the magnetic gap of said magnetic
25 circuit and having a movable coil;
(c) a suspension whose inner peripheral part is linked with said voice

coil member, outside the magnetic gap;
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section of said suspension holder, said diaphragm whose outer peripheral
5 part is linked with said frame via a first edge;
wherein the first edge and the second edge are substantially

symmetrical analog each other about a median of the first edge and the second

edge.

10 92. The loudspeaker of claim 91,
wherein a bobbin of said voice coil member and said suspension

holder are made of metal.

93. The loudspeaker of claim 91,
15 wherein the first edge is protruded toward an opposite side of said

magnetic circuit, and the second edge is protruded toward said magnetic circuit.

94. The loudspeaker of claim 91,
wherein the first edge is protruded toward said magnetic circuit, and

20  the second edge is protruded toward said diaphragm.

95. The loudspeaker of claim 93,
wherein the first edge is substantially identical to the second edge in
elastic coefficient.
25
96. The loudspeaker of claim 94,

wherein the first edge is substantially identical to the second edge in
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97. The loudspeaker of claim 93,

wherein the first edge and the second edge are made of urethane.

98. The loudspeaker of claim 94,

wherein the first edge and the second edge are made of urethane.

99. The loudspeaker of claim 93,

10 wherein said suspension holder is made of pulp.

100. The loudspeaker of claim 94,

wherein said suspension holder is made of pulp.

15 101. The loudspeaker of claim 93,
wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.

20 102. The loudspeaker of claim 94,
wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

frame, and linked with said frame via the second edge.

25 103. The loudspeaker of claim 93,
wherein a dustproof net is placed between said suspension holder and

said magnetic circuit.
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said magnetic circuit.

5
105. The loudspeaker of claim 93,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
10
106. The loudspeaker of claim 94,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
15
107. The loudspeaker of claim 93,
wherein an opening is formed at said suspension holder.
108. The loudspeaker of claim 94,
20 wherein an opening is formed at said suspension holder.
109. The loudspeaker of claim 93,
wherein an opening is formed between the first edge and the second
edge, at said frame.
25

110. The loudspeaker of claim 94,

wherein an opening is formed between the first edge and the second
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edge, at said frame.

111. The loudspeaker of claim 92,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

112. The loudspeaker of claim 93,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

113. The loudspeaker of claim 94,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

114. Aloudspeaker comprising:

(a) a magnetic circuit including a magnetic gap;

(b) a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;

(c) a diaphragm whose inner peripheral part is linked with said voice
coil member, outside the magnetic gap; and

(d) a frame linked with an outer peripheral part of said diaphragm
via a first edge;

wherein an inner peripheral part of a suspension holder is linked

with a middle section of said diaphragm,

10
10
10
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wherein an outer peripheral part of said suspension holder is
linked with said frame via a second edge,

wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second

5 edge.

115. The loudspeaker of claim 114,
wherein a bobbin of said voice coill member and said suspension
holder are made of metal.
10
116. The loudspeaker of claim 114,
wherein the first edge is protruded toward an opposite side of said

magnetic circuit, and the second edge is protruded toward said magnetic circuit.

15 117. The loudspeaker of claim 114,
wherein the first edge is protruded toward said magnetic circuit, and

the second edge is protruded toward said diaphragm.

118. The loudspeaker of claim 116,
20 wherein the first edge is substantially identical to the second edge in

elastic coefficient.

119. The loudspeaker of claim 117,
wherein the first edge is substantially identical to the second edge in

25  elastic coefficient.

120. The loudspeaker of claim 116,
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121. The loudspeaker of claim 117,

wherein the first edge and the second edge are made of urethane.

5
122. The loudspeaker of claim 116,
wherein said suspension holder is made of pulp.
123. The loudspeaker of claim 117,
10 wherein said suspension holder is made of pulp.

124. The loudspeaker of claim 116,
wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

15 frame, and linked with said frame via the second edge.

125. The loudspeaker of claim 117,
wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said

20 frame, and linked with said frame via the second edge.

126. The loudspeaker of claim 116,
wherein a dustproof net is placed between said suspension holder and
said magnetic circuit.
25
127. The loudspeaker of claim 117,

wherein a dustproof net is placed between said suspension holder and
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128. The loudspeaker of claim 116,
wherein an inner end of said frame is linked with said magnetic

5 circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

129. The loudspeaker of claim 117,
wherein an inner end of said frame is linked with said magnetic
10  circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

130. The loudspeaker of claim 116,

wherein an opening is formed at said suspension holder.

15
131. The loudspeaker of claim 117,
wherein an opening is formed at said suspension holder.
132. The loudspeaker of claim 116,
20 wherein an opening is formed between the first edge and the second

edge, at said frame.

133. The loudspeaker of claim 117,
wherein an opening is formed between the first cdge and the second

25 edge, at said frame.

134. The loudspeaker of claim 115,
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side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

5 135. The loudspeaker of claim 116,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

10 136. The loudspeaker of claim 117,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

15 137. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
(b) a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;
(c) a diaphragm whose inner peripheral part is linked with said voice
20  coil member, outside the magnetic gap; and
(d) a frame linked with an outer peripheral part of said diaphragm
via a first edge;
wherein an inner peripheral part of a suspension holder is linked
with said voice coil member at a linked position, which is nearcr to said
25 magnetic circuit than a linked position of said diaphragm and said voice coil
member,

wherein an outer peripheral part of said suspension holder is
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