1 5 DESCRI PTI ON LOUDSPEAKER TECHNI CAL FI ELD The present invention relates
to a | oudspeaker nmainly used in acoustic apparatus. BACKGROUND ART 10
Firstly, a conventional | oudspeaker i sldescribed with reference to Fig. 19
showi ng a top view of a conventional |ong shaped | oudspeaker (especially,

| oudspeakers with large length to wdth ratio in shape, which are hereafter
generally recited as "slimloudspeakers”) and Fig. 20 showi ng a
two-directional sectional view i $€k@ﬁﬁ%ﬁ&dse and a wi dt hwi se directions
of the slim 15 | oudspeaker. Mg rc t 6 shown in Fig. 20 conprises
| ower plate 6a, ring-shaped nmagnet 6b, and upper plate 6¢c_ Franme 5 is
bonded to the magnetic «circuit 6. An outer periphery of diaphragm?2 is
bonded to the frame 5 via edge IO Eﬁﬁﬂﬁier peri phery thereof is bonded
to voice coil 3 inserted in magnetic 20 gap 6d of the magnetic circuit 6.
An outer periphery of danper 4 is bonded to the frame 5, and an inner

peri pgery is bonded to the voi qECONICALL FIBLPport the voice coil 3. As the
edge 1 used in such a | oudspeaker, there are a "fixed edge" which is

formed of an extlenpresepbinvention ralat¢saisha dgudspeaker miainlyneed inf acemstie5 edge”
usi ng ot her terial. Structurally, the fornmer is forned in one-piece

st ruct ur €PR&f Bs'a sane paper material as the diaphragm by extending a
portion thereof, and a plurality of corrugations that are simlar to the
outer periphery of the diaphragmare fornmed to provide conpliance. The
latter is generally made of uBg@ﬁGBGUMRAfRﬁned rubber or the like
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19 showing a top view of a conventional long shaped loudspeaker (especially,
loudspeakers with large length to width ratio in shape, which are hereafter
generally recited as “slim loudspeakers™) and Fig. 20 showing a two-directional
sectional view in a lengthwise and a widthwise directions of the slim

15  loudspeaker.

Magnetic circuit 6 shown in Fig. 20 comprises lower plate 6a,
ring-shaped magnet 6b, and upper plate 6¢c. Frame 5 is bonded to the magnetic
circuit 6.  An outer periphery of diaphragm 2 is bonded to the frame 5 via edge
1, and an inner periphery thereof is bonded to voice coil 3 inserted in magnetic

20  gap 6d of the magnetic circuit 6.

An outer periphery of damper 4 is bonded to the frame 5, and an inner
periphery is bonded to the voice coil 3 to support the voice coil 3.

As the edge 1 used in such a loudspeaker, there are a “fixed edge”
which is formed of an extended potion of a diaphragm material, and a “free

25 edge” using other material. Structurally, the former is formed in one-piece
structure using a same paper material as the diaphragm by extending a portion
thereof, and a plurality of corrugations that are similar to the outer periphery of
the diaphragm are formed to provide compliance. The latter is generally made
of urethane foam, foamed rubber or the like materials, which are formed into

30 sheet and thermally formed into a predetermined shape such as a corrugation

edge and a roli edge.



The edge 1 is required to have two functions, these are; (1) to support the
di aphragm 2 so as not to induce troubles in vibration and also to
reproduce sound free fromnonlinear digtortion, and (2) to suppress an
anti-resonance and a partial resonance of the diaphragm2 5 including the
edge 1 by absorbing vibration energy of the diaphragm?2 so that the

repr oduced sound quality is not badly affected by a generation of dip on

"out put sound l. VS, f " ristics of the

| oudspeaker. %ﬁég@éeg%é?fﬁllfé@&%ﬁ%éﬁ@%ﬁgﬁ?&i?ﬁées%egg,e 1is required to
have appr@pnoaupposithé Uiphsa@i@ §®adfoekcridues troubldtEi@ahabirn add gkpal

|l osses and in linearity 10 agai nst a displacenent of the diaphragm 2 due to

a dri vi ngiorigpraducesosnd dreetfsomsnamlisfegr diséortiogupnénment s, a material of the

, ' hape,.al h di al. i ' . d,wei gh
ai st ri butanonub iR A R a8 aclmd A dlial Bkt dhar Bpd el 2t e
edge 5 wihchiligg pRoelse Uy absdBingd ¢iHratSH ¥nefgydbRiier @igﬁh?agkrﬁqr §eahendi ng

to various shapes of 15 l'oudspeakers such as slimloudspeakers nentioned
above, théeaepredysednsonnd qualisp is giofendlytedfecies] byt gereratin of diphenst udi es

are not satjsfactory about . "sectional shap ight a I ght

di stri but io&%ﬁuta odlnél%/plfagﬂggslev?slnvsr.?f?%qqegﬁyt &ghnaﬁ%ﬂﬁWF@gﬂh\é\ﬁpg{j%akasses
and | i neaTé taddffss dhe pibaee eqhirameht) Sthe CHdgél 1Gs rodiwiged td Ma0t dpprépriagddr ess
t he above problens of the conventional edge, the 20 present invention

provi des $iffunss sgrehier b oxicpldeninine dgectiamicad vimternal desses camal in sligseity wei ght

d wei ght di strihuti d.stjff di.stribution, . taking i f
2"r Dt Dot R PlceBPPr 30, TR RereL s W Guimdiondt, o frasfidsa " °
mechani ¢ adatisHp et RsiiRiméntsli ARtaaA off fig E&g@%?%aéﬁ%ﬁoﬁﬁl Sk ePAIBAS Nhe

invention is ‘excellent in acoustic charactefistics such as frequency 25
char act erfadial girectipans wsightomaraeight distiibatiomhad been siudiash characteri stics.

DI SCLOSURE OF T, I ENFI The | oud Kk f t ' ti
compri ses at 1| SaGariipHireriape apd SHRBATS Gt Bie. b e ShuaR WBPRES tBEnet i
circuit, @er apeiipiéiyawh dibphrabfn 30 E0MERRnathd Ot VAIGH Cﬂidﬁ;ew bh an

i nner periphery, and’is connectéd with an outer periphery to the frame via
an efl@e. Iondspeakers 9wl asi dim dgedspedkenstmoentidied above, there are problems to

be solved. That is, the results of the studies are not satisfactory about

“sectional shape, weight and weight distribution, and stiffness” in relation to
“mechanical internal losses and linearity of displacement against driving force.”

In order to address the above problems of the conventional edge, the

20  present invention provides a loudspeaker having an edge improved in sectional
shape, weight and weight distribution and stiffness distribution, taking into
account of a relationship of the displacement linearity of the edge itself and a
mechanical impedance of a diaphragm. The loudspeaker of the present
invention is excellent in acoustic characteristics such as frequency

25  characteristics, transient characteristics, and distortion characteristics.

DISCLOSURE OF THE INVENTION
The loudspeaker of the present invention comprises at least a magnetic
circuit, a frame connected to the magnetic circuit, and a diaphragm which is
30 connected to a voice coil with an inner periphery, and is connected with an

outer periphery to the frame via an edge. The voice coil is inserted into a



magnetic gap of the magnetic circuit, and a thickness of a sectional shape
of an inner periphery of the edge is thinner than a thickness of a
sectional shape of an outer periphery3 The edge is nmade of an elastic
resin or a foaned resin. 5 BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
top view of a |oudspeaker in one enbodi mrent of the present invention. Fig.
2 is a tw-directional sectional view of the |oudspeaker in Fig. 1. Fig. 3

' I . ' ' .of . an.: i¢h | essential 1 ortion
5 one- modREReic BEh of PRy maeBbiS kir Dt ouE o tBickRebsof § sPRRGRM shrns §RARS ew o
an edge iifnanpédigheryadithe €agé NthiinédRan Br B&esé BF 8 3bE@hal Bhiipe 8f bg an

enl arged view of an edge in still another nodification of the = present

i nvent i orQutespeiiphers. | d'hg edgp iy magestt amnelastes rasouds péedraed afsimhe present
invention. Fig. 7 is a two-directional sectional view of the |oudspeaker
in Fig. 6. Fig. 8 is a two-directional sectional view of yet another

| oudspgeaker of the pREIEMDESCRIPTION BRUTHE DRAVINGSII recti onal
sectional view of still another |oudspeaker of 20 the present invention.

Fig. 10 is a tvidgdilriset topridewvoleavloudspenketi ini anet emhodimenti ¢fl therpoesent
I oudspeak.eret he present invention. Fig. 11 is a two-directional sectional
vi ew of y‘é‘%’ W her | oudspeaker of the present invention. 25 Fig. 12 is a

two- di recti onal Figegtii @iwb-dik@onal SediRial LR bPhedloun§peakeP i PRS. 1.
| oudspeaker the present invention. Fig. 13 is a top view of other

| oudspeaker of Kige 3piseawenlarged sectional Hey. ofianiedgs whichdis entessentialvi ew of
e SO AR i B\ BB M BMBhocL, Loudppegker of the
:D?ggz ﬁteazer . Fimig, ¥7is gn 2ni#Bediviewt boarlcdgeedy MotAbhaiodifALssALAfaheOf the
present invention.
Fig. 5 is an enlarged view of an edge in still another modification of the
present invention. |
15 Fig. 6 is a top view of another loudspeaker of the present invention.
Fig. 7 is a two-directional sectional view of the loudspeaker in Fig. 6.
Fig. 8 is a two-directional sectional view of yet another loudspeaker of
the present invention.
Fig. 9 is a two-directional sectional view of still another loudspeaker of
20  the present invention.
Fig. 10 is a two-directional view in a modification of still another
loudspeaker the present invention.
Fig. 11 is a two-directional sectional view of yet another loudspeaker of
the present invention.
25 Fig. 12 is a two-directional sectional view in a modification of yet
another loudspeaker the present invention.
Fig. 13 is a top view of other loudspeaker of the present invention.
Fig. 14 is a two-directional view of the other loudspeaker.
Fig. 15 is a top view of other loudspeaker of the present invention.

30 Fig. 16 is a two-directional view of the other loudspeaker.

Fig. 17 is a two-directional view of other loudspeaker of the present



invention. Fig. 18 is an enlarged sectional view of an edge which is an
essential portion of other |oudspeaker of the present invention. Fig. 19 is
a top view of a conventional sliml oudépeaker. 5 Fig. 20is a
two-directional view of the conventional slimloudspeaker. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS (Exanple 1) 10 The first exanple of the present
invention W ll be described in the following with reference to Fig. 1 and
Fig. 2. gnti. is a top view of a slimloudspeaker in the first exanple of
t he preslg? Wenti on. Fig. 2 shows cross sections of the |oudspeaker in
two directi onsmgf 18@5 (dne&ﬁhfg@dsﬁcﬁbhﬁpbie%bfaaﬂde@g@ wWiich hs @sslintRet 1 on)
in Fig. 1. 15 In . gnetlc circuit 6 conprises |lower plate 6a, ring
magnet 6kportiad of@m@rbpdam@ erof e mresent ipeeitipher y of di aphragm 2 i s bonded

via edge 1 to ich is.bonded .to CIFCUIt 6, and an
i nner peri pher;};lgfi?ﬁsea\{\@ﬁ e juis %%CQHYEMHHW&@@“{%%@ €oil 3 inserted into
magneki ¢ gap GCFIEf 20 kea tm&tdufénﬁl View &f the &Qwé\ﬁu@ﬁal%nmmﬂd%peayerof danper

4 is bonded to the frame 5, and an inner periphery is bonded to the voice
coil 3to support the voice coil 3. Wien a signal current flows in the

{adi at i ng, acoust IRENGIGE AR QR THBEEFERRE G EN D RETS 27 C) 0 *

current. The danper 4 and the edge 1 support the 25 di aphragm 2 together at
an upper and a |ower positions, and the danper 4 and the edge 1 function
so t hat t{lxagipdpA)agm 2 and the voice coil 3 being able to vibrate along

an a di recti,on_ of the | pudspeaker ast edge of the
ot embod i fiSt Egmpr OF HE amesert oHe Rannrgtl e degetihedt, B e

pol yur et tﬁﬂgﬁﬁgwtﬁf@greﬁewﬁé qsglﬂ(ppfzge and a sectional shape in a 30
radial direction is, as shown a rol | edge extended upward in an

arc shape. Al sdigt ﬂelsajgﬁp vidws dfo'cr nhm lmldspaakca{ ml'ﬂlcldilE$$X6fI1[ﬂ¢’|@fithﬂer_
per phery & porilon 42 Side honded to the diaphragm 2 of 1] exible portion

directions of AO (lengthwise direction) and BO (widthwise direction) in Fig. 1.

15 In Fig. 2, magnetic circuit 6 comprises lower plate 6a, ring magnet 6b, and
upper plate 6¢. An outer periphery of diaphragm 2 is bonded via edge 1 to
frame 5 which is bonded to the magnetic circuit 6, and an inner periphery of the
diaphragm 2 is bonded to voice coil 3 inserted into magnetic gap 6d of the
magnetic circuit 6. |

20 An outer periphery of damper 4 is bonded to the frame 5, and an inner
periphery is bonded to the voice coil 3 to support the voice coil 3.

When a signal current flows in the voice coil 3, a driving force is
generated to vibrate the diaphragm 2, radiating acoustic waves corresponding to
a wave forms of the signal current. The damper 4 and the edge 1 support the

25  diaphragm 2 together at an upper and a lower positions, and the damper 4 and
the edge 1 function so that the diaphragm 2 and the voice coil 3 being able to
vibrate along an axial direction of the loudspeaker in a stable state.

The edge 1 of the present embodiment is made of a foamed resin mainly
based on a polyurethane resin that is an elastic resin, and a sectional shape in a
30 radial direction is, as shown in Fig. 2, a roll edge extended upward in an arc

shape. Also, the edge 1 is formed so that a thickness of the inner periphery



t hi ckness of the outer periphery portion 13 side is thicker. Since the
sectional shape is forned in this way, the thinner portion that is
connected to the diaphragm2 and nainpy vibrates is |ight-weight,
flexible, and low in 5 nmechani cal inpedance, thus, bad influences on the
vi bration node of the diaphragm becone |less. At the sane tinme, since the
outer periphery portion 13 side is thicker, an absorption of vibration

energy tr ferire [ ragm 2 iS¢ _RnGreas r.eyientin he

gener at | &ﬂd}?}f’ﬁsltzasﬁﬁé ﬁg%@g"sﬂﬁ%ﬁﬁ?ﬁ%‘%&m éﬁﬁ]ae&% E.p%ﬁﬁ(g'{'/éﬁtlf’ peeTeher ati on
of standithgckiRYESS HCHERS %rignerlyop@fﬁ‘dnci@ Bit¢ iQfthivket unsime thé gbctidiguency
range sounds radi ated fromthe "l oudspeaker and further greatly H{Broves

f r equencysheparigc fanmest jig sthisovay, nidbgr thigher poriiom thhbiisccomniestedc s thed

transi ent .characteristics. .Al though it. i t .iJdlugtrated i he f.i gures,

as an edgcgaﬁﬁr(?gfl}_ e% s Yt MO He lﬁrﬁggﬁf’v_ eight, ?’éf,%i‘?’t an _i‘l’%’o "Dossi bl e
to us§ anmmeelgmiddit ﬁnﬁe@atn%UPttHﬁﬁ, Batf NinfladhcdsabhOfheOVithatioRan@Ae! bf tthe ckness
fromthe inner periphery to thé outer periphery are changed according to

changes idiaphfagfmbeeome lesse |Ahthecheame time, sinde ik outedi pariplicoppostiont he
di aphr ag By, using.this structure, it LS possible to further_.inprpve the

{1 equencyl LRt aickirean Hplcn ot itialBR ofnesiyr danadrieel o 4RY

transi entdjapiAgar bk i%%féﬁ%ed,czjﬂreﬁbﬁt_iné% tBO PéheAtioRdsf hﬁﬁHir%‘w%fveﬁ h tRE €sent

exanpl e, showi ng an enlarged sectional shape of an edge that Is an

essent i aldipplinagon.2. Th&reventiogu the gamiefdtiome fe standingerwaves imefedsesasimon and

th le is that, in edge Ja.qf &h dification has,a f d diti
wher E0poIGIETeN dah PR i Setienty tansh s AR dcHER! 4B Due ¢ o
this str g@h&élfeakéhﬁnﬂ%ﬁfhbﬁ é?@ﬁﬁi}gaﬁlgi‘(i)%t fréquéltyr akdraticsisties, "EeARRALY as an

edge, and the novenent of gas in the contindous”™ foam 17b increases the
mechani calistontien neliaraesensiscs, sandl damsidnbuckaractefigticher Althopgbvg ishaot

L cavencyy pheta 5 B fngEL e SR SRR bl B g oo
essent i alEpehpleQit is! dlsé PoSsibROtdTREY hh Clok ORith 8HS@utird S5ctS il thay$oe 18 on
both surfaces. The skin |layer 18 of the surface is formed one-piece with
t he il bt erchangé datleigknessdiromi thh donereperiphery to the outer periphery are changed
according to changes in stiffness in the lengthwise and widthwise directions of
the diaphragm. By using this structure, it is possible to further improve the
frequency characteristics, nonlinear distortion characteristics, and transient
characteristics.

20 Fig. 3 shows a modification of the present example, showing an
enlarged sectional shape of an edge that is an essential portion. The structural
difference between the modification and the Example is that, in edge 1a of the
modification has a foamed condition where both of independent foam 17a and
continuous foam 17b coexist. Due to this structure, the edge 1a has gas-tight

25  characteristic necessary as an edge, and the movement of gas in the continuous
foam 17b increases the mechanical internal losses, and contribute to further
improve the frequency characteristics.

Fig. 4 shows another modification of the present example, showing an
enlarged sectional shape of an edge that is an essential portion. In this

30 modification, edge 1b has skin layers 18 on both surfaces. The skin layer 18

of the surface is formed one-piece with the internal foamed layer without



having clear interface. Thus, the edge | b becones having features of being
soft and light in weight. Fig. 5is still another nodification of the
present exanpl e, showi ng an enl arged Sect i onal shape of an edge that is an
essential portion. In this 5 nodification, an expansion ratio is changed
so that a density of inner periphery portion 12, or a bend portion of edge
1c, is higher than a density of an outer periphery portion 13. In this

pe”n ot rionane et MR, " s B b RECS ¥ ok I oPRES e

vari ed ir\goiﬂamgmimef%m_m ng agent bl ended into the 10 resins for nolding
are nolded by a nmulti-color injection nolding, or by a press nvolding,

where a pl ural ikig. &fisrsédi agothge madificatioshefthe prasend) exampled shawingananount
of foam n ent are disposed in _a | di ng .di e and forned. under. heat and
or eseur e SHBEEHrdkiforal SRABR cof, hud ol AR S XSkl Tooreddhy - dmpBibi ng 1 o
a vi cpni tyo@ifidationl akxpRAGOY rRQ6 i eRa ¥ tHab@ RABHy RATThh& perdpleps! N | ess

in the 15 amount of foam ng agent is disposed. Although the ill'usttation
i s onitt epRrtiannbdidan e dendrpastion ofotdgeetigeisviigher thamea fdeagitplod goouicon 11 is

bent d i . h b d. For th ' .the ed
o wht on WML EORGEh 137 TRANTS HasydeHiEme Poh senaimatiE b iet oan 1 7b
descri bedharfyhepy i@ shppeb@. 280s bhaeRaRitbi diange &H@%&Pbﬂaoﬂ%ﬁ{mﬁﬂo Ry

mechanically mXing gas with a thernosetting conposition nmainly based on a
pol yur et hmate Kingsodk mesingvdriad ingare amchat ddnkoaniing mgedé dlendtdr itteghe As t he

| at har d -cal |l ed ' dduct bt ai ned by .i tivati lid
ol y A naesigon aielaiE adniHsddn & SailEmBr GrRion Mol o by 4 AECh o
the fol | owbANEX ¥HRE S tpﬁﬁwﬁt’}erqf feldfhs? ér@hﬁgﬁ sh@étdﬁﬂﬁfed? SvdiRid fin Théed to
t he substance provided that it is dissociate under heat and forma

ur et hane ameunt. ofafoaming lagenb excedispesdrhinea mealiding diepared Eoranddoundershadit aphr agm
support e formance f

t aki I nt t th ti f th
| ouds pealiGPESHiiey Accoringly iy e aress spolfing ahgsorfion consraondiBE Phi e 1o
use therr@sﬁﬁﬁikmfﬁﬁérrpe:r e@?g lbﬁémal, 6§Tthé3béﬁ§bplr}g<%m)£§és§ﬂ QksTRARe Of

ot her synthetic resin, nopl astic el astoner, er or foaned resins
made18f ~ tamountofcformdéng agent is disposed.

Although the illustration is omitted, a modification of a roll edge where
the flexible portion 11 is bent downward in an arc shape may be used.

For the production of the edge la which includes both of the
independent foam 17a and continuous foam 17b described above, a foaming

20  thermosetting composition obtained by mechanically mixing gas with a
thermosetting composition mainly based on a polyurethane prepolymer and a
latent hardener is molded under heat. As the latent hardener, so-called amine
adduct, obtained by inactivating solid polyamine, was used in the present
example. This is also used in each of the following Examples. However, the

25 latent hardener is not limited to the substance provided that it is dissociated
under heat and form a urethane resin.

Also, the above urethane resin is preferable as a diaphragm support
member, taking into account the acoustic performance for the loudspeakers,
however, as a material for the edge, it is also possible to use thermosetting resin

30 and thermoplastic resin composition made of other synthetic resin,

thermoplastic elastomer, rubber or foamed resins made of the above resins.



7 (Exanple 2) Fig. 6 is a top view of a slim]loudspeaker in accordance
anot her exanple of the present invention. Fig. 7 is a sectional view of
the | oudspeaker 5 in two directions of/ AO and BO in Fig. 6. In the
description of the present exanple, sane conponent parts as those in the
exanple | are given sane reference nunerals, and the description is
omtted. Edge | d of the present enbodinent is nmade of foaned resin mainly
based on pol yurethane resin as the sanme in Exanple 1, and its flexible
portion is 10 divided into a plurality of sections in a circunferenti al
directicn(Eﬂdhﬁﬂ@QDvex portion 14a and concave portion 14b alternately
arranged. Further, the boundary between the adjacent sections crosses the
edge 1d at an afig & dé f§ depnview ofna t im plonidppraker iai pecardance andthener eby,

t he shape t hl.y, changes. fro convex,t o0 concave w thout abrupt ,change in
shape. | PGaNaP At PRSEF iiveRin 181817 e Seidional viEwiof dhs folideBraKesnvex
and I B a @l (ves1diRRtiBhs ©8ROVARBO iRVIEESE. | Tn the NRAEHPHoMJEthE §3B&SH tO a
driving force, and this causes a generation of nonlinear distortion.
However, ¢xanple, samseenmpaneni| partsiaschostanctiey examply fli ar¢ gieenapame he

concave paokrtion Ab are alternafely arranged he generation of nonlinear
di stortiorr?f?rﬁnf%gu% tcb’cm]éﬁ erdtéaaﬁ%%téo%ésc%&%e f mutual 20 neutralization of

non-linearity. [Egsd NErof tHe pHYRAE RAIRAYMERS M alcR Of fodified FeaRNMARIN, 1 S
suppressed by the convex and concave of the edge. Fig. 8 shows a

nmodi fi catbasad om palguistikansmesisamibesamehioviExample haind-itslexibleaponionvisi n t he
di regi{y ons._© and BO.J4n FiLg. 6, it also shows a ect.i onal.. shape of edge
e “T. liBle RGNty oSttt f TS SuBL FEEHER b FARERane
resin as jdionatBai And Neorae8Pp6rtion b therddien bkmngeal | Futier, tihe edge
le is divided into a plurality of sections with’conveX portion 14a and
concave purundany bptvedendthaadidogntisentions wresscs theacdge td ot an englealiffdiandct i on

G rect i ortiplY BRCPHARREAE HFierfiph.,Bnd helitds M S8 PAORIS G BRES S1Br 1 on
12 side ig&rveknBRoncft dithodt Ei?f!%%ﬁﬁﬁg@in §KpcO VTR geRBfA1PA Aispl R en®N 13
side thicker as the same in Exanple 1:

15  of an edge in a direction of convex and in a direction of concave are reverse in
linearity with respect to a driving force, and this causes a generation of
nonlinear distortion. However, in the present example, since the convex
portion 14a and the concave portion 14b are alternately arranged, the generation
of nonlinear distortion in the reproduced reduces because of mutual

20 neutralization of non-linearity. Further, the unnecessary resonance of the
diaphragm is suppressed by the convex and concave of the edge.

Fig. 8 shows a modification of the present example, showing a
half-sectional view in the directions of AO and BO in Fig. 6, it also shows a
sectional shape of edge 1e. The edge 1e is made of foamed resin mainly based

25  on polyurethane resin as the same in the Example 1, and the flexible portion of
the edge le is divided into a plurality of sections with convex portion 14a and
concave portion 14b alternately distributed in a circumferential direction as in
the present example, and also, the sectional shape in the radial direction is
formed such that a thickness at the inner periphery portion 12 side is thinner,

30 and a thickness at the outer periphery portion 13 side thicker as the same in

Example 1.



8 Nonlinear distortion of the | oudspeaker of this nodification is reduced,
and at the sane tine, the portion which is connected to the diaphragm 2 and
mai nly vibrates is |ight-weight and f1&8ible, and is |ow in mechanical

| npedance, thereby decreasing the bad influence on the vibration node of
the 5 diaphragm as the same in Exanple 1. At the sanme tinme, since the outer
periphery portion 13 side is thicker, the absorption of vibration energy

transferred fr di r | s.increased hus a.generation of
Standi ng vaves PhiIEeE RGEAPTLE e RREAF Sy ohi ot et R,
struct ureand BE HRASEEe aimef fHeChortion Rhidhe eRsHaerARs iy amﬁ&%ﬂeﬁﬁxdr ange
sounds radiated 10 fromthe |oudspeaker, and further, greatly contributes

to i mprov@aie vitwgisendsy ligtaweightr asd i Hexiblanlandeas kbvet or tmechanical
characterjstigs d_transient. characteristics. ([Example. 3) Fi.,g. 9.is a
sect i onal I@éeéi:\ﬁ“f:?fa{f\%ebé'i 3%%??%% qﬁ?’ AS 1FYeRCS R Fﬁ’g&a_%fg ‘P‘SGgﬁ;etQEer_

havi n§ t hgiaphaipen Ofs fieJsafie inD Bxatae €EeNAt BRanPlife Pndl aRECTheObutegn | NNeEr
periphery portion 12 of edge 1 made of foamed resin nainly based on a

pol yur et heaTéphessi poriiont HS sadee iisn tligkerp| thel absorptione of s witirkon t emergy

di f i,.ph 2 f.di h 2. | the | d k f
the © pr oBEEed diin 8, SR oR 2 it rP St I BT oReR SN ¢
i nner porywhess 38 @R UeipRsshnvacah Yod rievihiedouts Peetpnete 2eubhfkeof -

According to the configuration of the present exanple, I'n a case where a
sane naxiimgrmases awafficencyf ofithermediung andnhigly frdquéncy mnge seubderadiatedpr ove a

i A51 o the JBRAGRARER Sna et e e SRnuyeof FRgroveoeierauensy ©

modi i catdieRa@Eristie, RORRASHT EXRMHE chaAeWREcs anﬂet?éﬂs?élﬁlch‘cﬂ'a%‘ﬁ‘:rFﬂi he same
direction as in Fig: 9. As the sanme in Exanple 1, the sectional shape in

the radial direction of edge 1 nade of foaned resin nainly based on

pol yur et e resi,n is forned, as the sane as in the present exanple, such
that a dﬁiﬁ@?&ﬁeég the inner periphery portion 12 is smaller than a 30

et 1, { IR T, DAYy, ) e porond e pOSRORRE 2
IOIO1 S5 loudspeaker havinnghe shape of Fig. 6. In the present Example, a diameter of ’
an inner periphery portion 12 of edge 1 made of foamed resin mainly based on a
polyurethane resin as the same in Example 1 is formed smaller than a diameter
of an outer periphery 22 of diaphragm 2. In the loudspeaker of the present
Example, the diaphragm 2 is supported by the edge 1 with inner portion 23

20 formed inwardly from the outer periphery 22 thereof. According to the
configuration of the present example, in a case where a same maximum
dimension of a frame is employed, it is possible to improve a low frequency
range sound reproduction and to increase the efficiency by maximizing an
effective area of the diaphragm.

25 Fig. 10 shows a modification of the present example, showing a
sectional view in the same direction as in Fig. 9. As the same in Example 1,
the sectional shape in the radial direction of edge 1 made of foamed resin
mainly based on polyurethane resin is formed, as the same as in the present
example, such that a diameter of the inner periphery portion 12 is smaller than a

30 diameter of the outer periphery 22 of diaphragm 2, and the diaphragm 2 is

supported with a inner portion inward from the outer periphery 22. Further,



9 as shown in the figure, the inner periphery portion 12 side bonded to the
di aphragm 2 is forned thinner, and the outer periphery portion 13 side is
formed thicker. The | oudspeaker of thi € nodification can increase the
efficiency, and as the sane in Exanple 1, it increases the efficiency of
the 5 nedi um and hi gh frequency range sounds, and further, greatly
contributes to inprove the frequency characteristics, nonlinear distortion

h i St ' : erjstics, le 4 ig. 11
chons. & ShoenSRm Alihe SGHRE; FRE 08 BEHBRES] bRRoriTec Bisco oty i s
di recti ondiaphfagaedge id foeneédihimndrhandi iehbaem gergihdriiepdreidespeadige ikn the

present exanple. |In the present exanple, as the sane in Exanple 1, the
f1 exi bl e isemedothickerf Jﬁieeé@@smaléeromff Hupemodiicatiomi qany inereast dhe

I th . i N.J;S..f - h t. ctj,ons . W.t h narr.ow
onsave. 1ETCiSHES: ApltCas, S Botnt Mot BGpR AL 0F afiGeAREL B S BB
non- | Bneamediun®fandchiphafteqeaicyuaige OsfundoTREA Fat thsr, agrefily | donédbitey t8f

convex corrugations, thereby decreasing a |evel of honlinear distortion in
a case oflmpfave thepdrequeney dhagactaristisonenkineasadistastion sardcteristiosy esdnt

exanpl e, ] cl.i@nal shape viewed in two directions of the edge 1.
As the Sat?é%}f%}rﬂ%r@%ﬁ%}cg. 1, the sectional shape in the radial direction

of the edge 1 nade of foaned resin mainly based on pol yurethane resin is
formed to have a corrugated shape as the same in the present exanple.
Further, Gxammdod)in the figure, the sectional shape of the edge 1 is

for such that. a thickness of ..the inner . periphery. portion 12 side bonded
to Pﬁg di aphragﬁrﬁgZ lils_sﬁﬁ‘fvﬁn%rﬁecgﬂﬂﬁas % R H0 i.gre _IOBFPerl%{&ﬂé\_msﬁePP hery
portion h3idtheése dirddlionkesf edge Bb6AGE] & thendhphaBH D l04dRe lodd3p&aker in

modi fication decreases the_|evel of nonlinear distortion, and as the sane
in Exanphe present exasmple.nche she preseat examples rasythgt sanke imEgiamplardgd the gh

S ek O AICH B Rl B SRR Rp B
transi entpaliaresiedRr tesid BSfordled(fXRIR Eo@dgated sections with narrow concave
15 corrugations and convex corrugations alternately arranged. A non-linearity of
concave corrugations compensates a non-linearity of convex corrugations,
thereby decreasing a level of nonlinear distortion in a case of small amplitude.
Fig. 12 shows a modification of the present example, showing a
sectional shape viewed in two directions of the edge 1. As the same in
20  Example 1, the sectional shape in the radial direction of the edge 1 made of
foamed resin mainly based on polyurcthane resin is formed to have a corrugated
shape as the same in the present example. Further, as shown in the figure, the
sectional shape of the edge 1 is formed such that a thickness of the inner
periphery portion 12 side bonded to the diaphragm 2 is thinner, and a thickness
25  of the outer periphery portion 13 side is thicker. In a case of small amplitude,
this modification decreases the level of nonlinear distortion, and as the same in
Example 1, it also increases the efficiency at the medium and high frequency
range sounds, and further, greatly contributes to improve the frequency
characteristics, nonlinear distortion characteristics, and transient characteristics.
30
(Example 5)



10 Fig. 13 is a top view of a |oudspeaker in the present Exanple. Fig. 14
shows a sectional shape in two directions of AOand BOin Fig. 13. In the
present Exanple, as the same in Exanpl€' 1, in the | engthw se direction of
the flexible portion 11 of the edge nade of foaned resin mainly based on 5
pol yuret hane resin, a plurality of rib-shaped convex portions (ribs) 15 are
provided in radial direction by increasing resin thickness so as to change

the conpli anceg.qf . C .1 ONs re_jntend to,prevent
2 resonance aniCud? of AaoP e Bt BREECARRL N RS prs e R Ergbll s fende

| engt hwi sshows h fsebBesalofhapbeindivep AiRgibrs @RdA OCandBOMS KiBe 1Br equaney
characteristics. 10 Also in the present Exanple, although™the illustration

i s omitt cRfes¢nt Examplss 45 the samennididxampleut qini the lengthydise idirgctionof ther
le, i ble ..nodi fi cat i nc t .in_which the ed

ratori ol SO eBuBRI 6P thE R o FodmEd vFeSist et Db Shng

t hi ckér qﬁolz&ﬁﬂmﬂeefred@ﬂ,r laPBRITNLIBOLE BP-shdped | @RveR %ﬁ%ﬁ& Uribsh M vHreh a

hei ght of the ribs 15 or an effective thickness of edge poftion
i ncl udi ngpProridedeingradial direetians bysincrdasing resin thiskiesseso pertp pthenge therti on

vari ous roamnee; B Bhe bdfe e RGRIIORE 13 4 BicRyrdp eSS
| oudspeakegominck doderoemtios BFhe difplitaghbby %ﬁ%ﬁ«ﬁg&iﬁgl gﬁﬂi ﬂﬁ%hgﬁiv@i‘é@ in two

directions_of AO and BO of the |oudspeakeér in In a | oudspeaker of
t he presesitiinessapths diapheagne danddosomptove thd Baqusnayheharddtesistidse portion 11

f ot d d f. f d j inly.b 5 I . .. r.esin,
The e n DrdnlsPan e s HioERaRlsh AoRER g uufta i Ieomitedads™ n
t hi cknesspaakibl@sion mhROJat Prurlfy PHEIAbdHIdaBehsON B6E daipial | JossHloVi ded

a
in order to change the conpliance of the edge. This structure 1s intended
to preverno@Hications trlade astrugarre insithion thef edgeemdteajsh isfomied thimearati ng

with the . se.stiffness.of .the di,aphragm 2 and to. inprove.the, 30
fr equenc;}bgﬁlg%%\éﬁezml?f# BYTHAA} %g Sf‘# ?WF&%E‘%‘%&%@?& I@flpzs‘FnF%B K ﬁ%
i | Tustratdi@s) 4 strafhuré 96 which! £ height of the ribs 15 or an effective thickness of
15  edge portion including the height of rib 15 is thinner at the inner periphery
portion 12 side and thicker at the outer periphery portion 13 side, and other

various modifications,

(Example 6)
20 Fig. 15 is a top view of a loudspeaker of the present example. Fig. 16
shows a sectional view in two directions of AO and BO of the loudspeaker in
Fig. 15.
In a loudspeaker of the present example, in a lengthwise direction of the
flexible portion 11 of the edge made of foamed resin mainly based on
25  polyurethane resin, as the same in Example 1, rib-shaped convex portions (rib)
16 increased in thickness of resin along the peripheral direction are partially
provided in order to change the compliance of the edge. This structure is
intended to prevent the resonance and deformation of the diaphragm by
balancing with the lengthwise stiffness of the diaphragm 2 and to improve the
30 frequency characteristics.

Also in the present example, although the illustration is omitted, it is



11 possible to nmake a plurality of nodifications. For exanple, a possible
exanpl e of nodification is such that a thickness of edge material or an
effective thickness of edge portion i hel udi ng the height of the rib is
formed thinner at the inner periphery portion 12 side and thicker at the
outer periphery portion 13 5 side. (Exanple 7) Fig. 17 shows a sectional
viewin tw directions, |lengthwi se and w dthw se directions, of a

| oudspea t he sent I .flexibles 10 portjon_ 11 of .the edge
made of f (%S_rsriedaer{e&singglg%i%lg}&%iggqgforﬁg&fﬂfﬂﬁgfl_ and Orr_eg%?%flp s HEOSSENE in
Exanpl e lexangplpfth&difitaBRAGSECH thabd IRICkABR AR MAterAt 6P feRLivEL h a
change in the stiffness of the diaphragm To achieve this purpose, a

t hi cknessthirknepeof pdge podigsoinclusting the heighe oé threribg's formehtdnnématithe
| engt hwi i rect] : i is .d d.in _the widthw
i r 2ot orimngh PERBh N BRich 17 0 RRR ShiekeT il 3ty et st hp

chang§ i rgifgdi ckness. This structure is intended to prevent the resonance

and deformation of the diaphragm by balancing with the | engthw se
stiffness of the diaphragm2 and to inprove the frequency characteristics.

Also int resent exanple, although the illustrationis omtted, it is
20 possi b@aﬁﬁﬁgie a plurality of nodifications. For exanple, a possible

exanpl e of nodifigCat7 QRows gUSEtioRal vibw #f "Wt WiRcAbnd NErBERB! and
embodinent is conbined with a structure wherein the substantial thickness

of edge puidthwise dire¢tionse@fthilowdspeakert inetienprasepleckphnpley e flewible si de
and | cker . .at e ter, peri,ph ortion 13 side. 2 Exampl e.8) Fig. 18
is aibem%%‘% ﬁ;@if &ﬁﬁa‘?dg\?i E%dg hﬁ\f‘?@n‘%{} éﬁ%ilﬁéﬁﬂ%ﬁ%a&‘é‘?ﬁkm%fﬁhaﬁﬁr agm 2
and edge rksihiaghhar ks e Eiadhpleor t isoﬁéftif%ilyt &}ﬁuﬂg%ldiﬁpé‘&éﬁef:oﬁlgli%g@e iRresent

exanple. In the present exanple, when a foam ng thernosetting.
conposi t iangordancawithtaechangeoin theestiffgessiof the diapbeagmn flbeachi¢ di thisdi e and

i sangol deﬁjurggéjee,ra Gokriess h0 t%ieaﬁgygigﬂampgrtio% H'So "fhe" g%eg i%l?:re%gg:[i) iilq %hé he edge
lengthwise direction and a thickness is decreased in the widthwise direction,
15 and the flexible portion 11 is formed so as to smoothly change in thickness.
This structure is intended to prevent the resonance and deformation of the
diaphragm by balancing with the lengthwise stiffness of the diaphragm 2 and
to improve the frequency characteristics.

Also in the present example, although the illustration is omitted, it is

20 possible to make a plurality of modifications. For example, a possible
example of modification is such that the structure of the present embodiment is
combined with a structure wherein the substantial thickness of edge portion is
formed thinner at the inner periphery portion 12 side and thicker at the outer
periphery portion 13 side.

25
(Example 8)

Fig. 18 is an enlarged sectional view showing a combined structure of
diaphragm 2 and edge 1 which are essential portions of the loudspeaker in the
present example. In the present example, when a foaming thermosetting

30  composition, a raw material of the edge 1, is placed in the molding die and is

molded under heat, the diaphragm 2 is insert-molded to combine the edge 1 and



12 the diaphragm 2. Due to the insert nolding, when assenbling the

| oudspeaker, an assenbling cost can bf%reduced because the step of bondi ng
the edge 1 and the diaphragm?2 can beomtted. Further, both conponents
are uniformy 5 connected with each other under sufficient adhesive
strength. Mreover, the connection does not increase a weight due to
adhesi ve agent, thus, inproves the performance of the | oudspeaker. Above
deSCYibedﬁﬁQﬁaﬁm% KEpPresentative Exanpl es and nodifications of the present
i nvention, but th% present invention is not limted to the above 10
structures. ForDezanplthke inmsetthencltimge whenphsssmblingedlye londspoakesi ag f oaned
uret hane resin_has been descri bed However, the edge material is not

limted $5°WEURLROSEFPE 15duced because thy pepaihending theeedgrel mogitast i ¢

el ast oner §; H%lﬂf:r, ng. t he:dike. il S '
equi val ent?laﬁgt ri a? F%@t Ig? n@ﬁ gké&qugﬁqtfér’ort}o% %ﬁgﬁg%%tﬁeaﬁoﬂgﬁfn(g&%t hod
i ncl udi ngcarecttidewithatachgother hodisr stfficiestoadlidsives sposgthbl dMbseoper, fraem

proper change as far as the requirenents for _the configurations nentioned
in the pre¥HGCUPRHORS NGhINGreass# Weight qlugite Rdhesye agerlp thus emprovesithees and
shapes, Vi I bed in the follow ng can be obtained by
achi evi ngl&%1 %&galﬁgéggfsl@o tS gé%{rrésent I nvention. 20 | NDUSTRI AL

APPLI CABI LI TY TAboepdakaibealf afechie peprsehtative ditdnoples tandt mbdifidabiens of

| oudspeaker enploying .a diaphragm support mechanism. or an edge, has the
fol | owi ngiNgdRESERigEWentiqa by the Huesaifeinantion 15 Betr limvtedetaytes @bore i nner

peri I YeiSi LS ' l.pher I de -Nj has | ow
rechag citicieel>, For B8Enple R he'Rust RpBIoel A8 a8 ifinls vl 868pa e
vi br at i onumetimeafesinhkagibephdegnitede Higeewasdit edie hhigeisdne ddtemitkde

vi bration eneLgy I s, absarbed by the thick ortion of the outer periphery

portion, erychiigtesiph paddlisplve possiblede unedbarmephastic clagipmerssabpbermd t he
ef ficienc LU i gh enc g LAt t he
" oudspoaiid IhTHE TG, Y RpbS S bod NP HOUBHE il DTS BE L Mt s
t o i npr ovaudlitg qretoc ghadpgr ded aidldinieC methah indledingdiltt dfet hédling methods.

char q%t eristig¢s, and_transient characteristics. .
80, 1f is possible to perform proper change as far as the requirements for the

configurations mentioned in the present invention are satisfied with respect to
the structures and shapes, and the advantages described in the following can be

obtained by achieving the purposes of the present invention.

20 INDUSTRIAL APPLICABILITY
The speaker of the present invention, that is, the loudspeaker employing
a diaphragm support mechanism, or an edge, has the following advantages.
Namely, the edge having a structure where the inner periphery side is thinner
and the outer periphery side is thicker, has low mechanical impedance against
25  the diaphragm and bad influences on the vibration mode of the diaphragm are
decreased. At the same time, the vibration energy is absorbed by the thick
portion of the outer periphery portion, thus the standing waves of the diaphragm
is suppressed, and the efficiency of medium and high frequency range sounds
radiated from the loudspeaker is increased, and further, the structure greatly
30 contributes to improve frequency characteristics, nonlinear distortion

characteristics, and transient characteristics.



13 CLAIM5S 1. A | oudspeaker conprising: at least a magnetic circuit (6); 5
a frame (5) connected to said magnetic circuit; and a di aphragm (2)
connected to a voice coil (3), an outeF3periphery of said diaphragm being
bonded to said frane via an edge (1), and an inner periphery of said

di aphragm bei ng bonded to said voice coil, said voice coil being inserted
into a magnetic gap of said magnetic circuit, 10 wherein a thickness of
sectional shape of an inner periphe i£@$£%jon (12) of said edge is thinner
than a thickness of a sectional shage n outer periphery portion (13)
of said edge. 2. The | oudspeaker of claim1l, wherein said edge is nmade of
one of an elastic resin and a foaned resin. 15 3. The | oudspeaker of claim
2, wherein sai dl.f cAdeudspsaker ¢eropuisi@g: both of independent foam and

conti nuous foam, 4. I eakﬁé%pf claim2, wherein an expansion ratio

4. .Th ouds
of said foarneaatllg"'sslt|"’|l rg?gl}eglrcsab%{l h the inner periphery portion and the

out er Hper i pher vy fragiet (59 Rofthetéd ¢o SA@anagiitie cildift; laagdspeaker of claim 1,
wherein said edge is nmade of a foamed Tesin having a skin |ayer. 6. The

| oudspeaker of aagiapbragm{2xcennestet tora Poicgireil(3), amputes gpgeiphery of sdided i nt o
| ural ity of t] ' ircunferential directi i.t h

portions SRieelh hiod Boldb i if 16 755 o e rEF i ol gy he

| oudspeakgfsaid deaphraif WRingbohde b Rid 30%166’0%"11% IsRidev Sitd @oRfbelitinseBET

periphery (12) of said edge is smaller than a’'size of the outer periphery
(22) of sialala magnetiggap of saithmagoetiegsauidy of any one of clains 1 or 2,

ST 9002 Lo nagsl i hiShutl SRR SN IRLIRR S et o
8: lrJ(raglt : 2 ¥(1g? o;f;slagd 3333619 tARMERth PPl ihElnekd DF REECtRIHAY isHBpe i0F 7 bafdral
' periphery portiogn (13) of said edge.

2. The loudspeaker of claim 1, wherein said edge is made of one of an
elastic resin and a foamed resin.

15 3. The loudspeaker of claim 2, wherein said foamed resin includes
both of independent foam and continuous foam.

4. The loudspeaker of claim 2, wherein an expansion ratio of said
foamed resin differs between the inner periphery portion and the outer periphery
portion of said edge.

20 5. 'The loudspeaker of claim 1, wherein said edge is made of a foamed
resin having a skin layer.

6. The loudspeaker of any one of claims 1 or 2, wherein said edge is
divided into a plurality of sections in a circumferential direction with convex
portions (14a) and concave portions (14b) alternately arranged.

25 7. The loudspeaker of any one of claims 1 or 2, wherein a size of the
inner periphery (12) of said edge is smaller than a size of the outer periphery
(22) of said diaphragm.

8. The loudspeaker of any one of claims 1 or 2, wherein a cross
section of said edge has corrugations in a radial direction.

30 9. The loudspeaker of any one of claims 1 or 2, wherein a plurality of

rib-shaped convex portions (15) are provided in a radial direction of said edge.



14 10. The | oudspeaker of any one of clains 1 or 2, wherein a plurality of
ri b-shaped convex portions (16) are provided in a circunferential direction
of said edge. 11. The | oudspeaker of %hy one of clainms 1 or 2, wherein
said 5 |oudspeaker has a | ong shape, and wherein a thickness of said edge
in lengthwi se direction is greater than a thickness of said edge in

w dt hwi se direction. 12. The | oudspeaker of claim6, wherein said

| oudspeaker ha I ' [ jatq fi:

i ckneas of ool oEiSoRRPsReNCIRPEne BLMAR 51 2 Wikt p WndHlicy

vari at i orofofibdshagddesisresf pdrtiots €TR)eart prowided wh Secirdlinifedrti direéBon bife _

| oudspeaker of claim 12, wherein a size of an inner periphery (12) of said

edge is syid pdge-t han a size of an outer peri phery (22) of said diaphragm
15 14. The | oudspe [ of .claimld wherein . 0SS, Secty on, of .saj d,edge
has corrugat i ogﬁi'na'gﬁ? alg’flggp%ikl%c%i 8nY T%f Ofﬁgfalll%%dép%ratkierwgf“e&?asr 12,
wher ebn doptspeaket Ynaf ar l&f%ﬁgé‘, af@nwaverdiar hi eHIgkinekd) o rRIPI Qibdedenl in a
radi al direction of said edge. 16. The | oudspeaker of claim 12, wherein a
pl ural i t iengthwise shegsbion RO geenteiethavra tiskngssepl said sdgei e widihvaise

ci rcunferent ital direction of said edge. 17. The | oudspeaker of claim 12,
wherei n sald llogudspeaker has a | ong shape, and wherein a thickness of said

edge in | engthwizse The esildspBalkes F Qaik'6, wikaBirdsdili16kageakel heahdoggdge in
w dt hwi se direction. 18. The | oudspeaker of any one of clains 1 or 2,

wher ei n sadslimshapepndagheesin aseartationgef tickness ofisgids edgesia lengthyoisded to
2 AR et eRUEETRCS FRIRILT ofdhicflet Sotid L e ()

connect edifextidnvoi ce coil (3), an outer periphery of said 30 di aphragm
bei ng bonded to said frane via an edge &1), and an inner periphery
1 The loudspeaker of claim 12, wherein a size of an inner periphery

(12) of said edge is smaller than a size of an outer periphery (22) of said
diaphragm. _
15 14. The loudspeaker of claim 12, wherein a cross section of said edge
has corrugation in a radial direction.
15. The loudspeaker of claim 12, wherein a plurality of rib-shaped
convex portions (15) are provided in a radial direction of said edge.
16. The loudspeaker of claim 12, wherein a plurality of rib-shaped
20  convex portions (16) are provided in a circumferential direction of said edge.
17. The loudspeaker of claim 12, wherein said loudspeaker has a long
shape, and wherein a thickness of said edge in lengthwise direction is greater
than a thickness of said edge in widthwise direction.
18. The loudspeaker of any one of claims 1 or 2, wherein said
25  diaphragm and said edge are unitary formed and bonded to said frame.
19. Aloudspeaker comprising:
at least a magnetic circuit (6);
a frame (5) connected to said magnetic circuit; and
a diaphragm (2) connected to a voice coil (3), an outer periphery of said
30 diaphragm being bonded to said frame via an edge (1), and an inner periphery

of said diaphragm being bonded to said voice coil, said voice coil being inserted



of said di aphragm bei ng bonded to said voice coil, said voice coil .being
inserted 15 into a magnetic gap of saigd magnetic circuit, wherein said

| oudspeaker has a | ong shape, and wherein a thickness of said edge in

| engt hwi se direction is greater than a thickness of said edge in w dthw se
direction. 5 20. A |oudspeaker conprising: at least a magnetic circuit

(6); a franme (5) connected to said magnetic circuit; and a di aphragm (2)

connect e(c)lmg(gfl%]%%ﬂg@nig %?;dfasgﬁ nggﬂffiyfcﬁguﬁeri phery of said diaphragm being

bonded t ne nd’ an inner periphery 10 of said
di aphr agm bei ngvherededaiddoadsptaker hes adbhg shapel aml wheteinla thedlagss pgerted
into a na%?(gt I.c gap, of sajd nmagnetic circuit, wherein said eeﬁ; I s divided
into a pl 54gg 157 leagthwisa dirsetion 15 greataTethant @ dhicknesscof spidiedge donvex
portions (i4a).ang . concave portions (14b) alternately arranged. 15 21. A
| oudspeaker conprising: at least a magnetic circuit (6); a franme (5)

.connebted to sdl(l najoedspeakér camprisiagd a di aphragm (2) connected to a
voice coil (3), an outer periphery of said diaphragm being bonded to said
frame via an edddeasip magneteCITARE©)peri phery 20 of said di aphr agm bei ng

bonded to said avg%l?% @?kéﬂ?f&é%y&ia%g .elticbcqfc?x ,iaﬂaerted Into a magnetic

gap of said magné erern size o he~i nner periphery (12) of
sai d edge is snadiaphrdgna (2)pcorgiezedab 4 Peice Wodl (3)edr plRE pefigReryodf sadd

di aphr agn(k 22. A | oudspeaker conprising: 25 at |east a nmagnetic circuit
(6); a fréARiEgm beigdeanded e sdd draregvea pe eclige ).t andape imnadi pasihegyn ( 2)
CoNMAG:eHbtathE R B P A B S o P LRy
di aphr agnintrea ntagnetideaptof said shagaeeciroiit, sai d voice coil being inserted
wherein said edge is divided into a plurality of sections in a
circumferential direction with convex portions (14a) and concave portions (14b)
alternately arranged.
15 21. Aloudspeaker comprising:
at least a magnetic circuit (6);
a frame (5) connected to said magnetic circuit; and
a diaphragm (2) connected to a voice coil (3), an outer periphery of said
diaphragm being bonded to said frame via an edge (1), and an inner periphery
20  of said diaphragm being bonded to said voice coil, said voice coil being inserted
into a magnetic gap of said magnetic circuit,
wherein a size of the inner periphery (12) of said edge is smaller than a
size of the outer periphery (22) of said diaphragm.
22.  Aloudspeaker comprising:
25 at least a magnetic circuit (6);
a frame (5) connected to said magnetic circuit; and
a diaphragm (2) connected to a voice coil (3), an outer periphery of said
diaphragm being bonded to said frame via an edge (1), and an inner periphery
of said diaphragm being bonded to said voice coil, said voice coil being inserted
30 into a magnetic gap of said magnetic circuit, |

wherein a cross section of said edge has corrugations in a radial



30 into a magnetic gap of said magnetic circuit, wherein a cross section of
sai d edge has corrugations in a radial, 16 direction. 23. A |oudspeaker
conprising: at |east a magnetic circut (6); a frame (5) connected to said
magnetic circuit; and 5 a diaphragm (2) connected to a voice coil (3), an
outer periphery of said diaphragm being bonded to said franme via an edge
(1), and an inner periphery of said diaphragm being bonded to said voice
coil, saif dipe coil being inserted into a nagnetic gap of said magnetic
circuit, Whereih a plurality of rib-shaped convex portions (15) are

provided in 1@3neAdbudspeakiéradorgprigiafi on and a circunferential direction
of said edge. 24. A |oudspeaker conprising: at least a magnetic circuit
(6); a frame (5 leashadBagneticiEai(Oagnetic circuit; and a di aphragm (2)

connected to a aVﬂEn%g (glc’)igh%ﬂe’sc)ted ?onsaqgélgé{%%ﬁrcicg%?w a% said 15 di aphragm

bei ng bonded to sai via an e an inner periphery of said
di aphbagm bei ng @i@pﬂﬁ%nﬁ (2 pEdrthed RIde L£obice cvdl (\c;\?%,vm Gete€ petiphedyner daiger t ed
into a magnetic gap, of said magnetic circuit, erein said di aphragm and
sai d edgediapkragnt being bendeddtoaydd Beavae iia an edlge 1).rafidean inner periphery

of said diaphragm being bonded to said voice coil, said voice coil being inserted
into a magnetic gap of said magnetic circuit,
wherein a plurality of rib-shaped convex portions (15) are provided in
10  one of a radial direction and a circumferential direction of said edge.
24. Aloudspeaker comprising:
at least a magnetic circuit (6);
a frame (5) connected to said magnetic circuit; and
a diaphragm (2) connected to a voice coil (3), an outer periphery of said
15 diaphragm being bonded to said frame via an edge (1), and an inner periphery
of said diaphragm being bonded to said voice coil, said voice coil being inserted
into a magnetic gap of said magnetic circuit,
wherein said diaphragm and said edge are unitary formed and bonded to

said frame.



