1 DESCRI PTI ON . LOUDSPEAKER 5 TECHNI CAL FI ELD The present invention rel ates
to a | oudspeaker nmainly used in acoustic apparatus. BACKGROUND ART 10
Firstly, a conventional |oudspeaker ig described 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 viewin a lengthwise and a wi dthw se directions
of the slim 15 | oudspeaker. MadmBSCRIBINMOW t 6 shown in Fig. 20 conprises
| ower plate 6a, ring-shaped nmagnet 6b, and upper plate 6¢c. Frane 5 is
bonded to the magnetic «circuit 6. An outer periphery of diaphragm?2 is
bonded to the frame 5 via edge ] ~pner periphery thereof is bonded
to voice coil 3 inserted in nad%é§ﬂ§§§§%ﬁ§%§ 6d of the magnetic circuit 6
An outer periphery of danper 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?l used in such a Ioudspeéﬂ%@ﬁTﬂﬁh$kfﬁEEI£ "fixed edge" which is

usi ng ot her kb5 PREenB e aefyet ARA PAMMERAEL ofiph2ldhin pefrisce 0%

struct urgpasdtng. a sane paper material as the di aphragm by extending a
portion thereof, and a plurality of corrugations that are simlar to the
outer periphery of the diaphragmare formed to provide conpliance. The

matorial s, whi ch ate formed | HOL S0 KAUMDANT L hor mal Iy formed i nio
pred6t er m ned Bkapg S oehveddional dhidipaikénis @shesibaddvih refdre®@#9f Fig.
| 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 pllirality of corrugations that are similar to the outer periphery of
the diaphragm are formed to provide compliance. The latter is generally made
| of urcthane 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 roll edge.



2 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 distortion, and (2) to suppress an
anti-resonance and a partial resonance of the diaphragm?2 including the
edge 1 by absorbing vibration energy of the diaphragm2 so that the

reproduced sound gHaklify1ii$rdyaire8ds h¥veid S iR ioRY, Begefieration of dip on
"out put sound pressure | evel vs. frequency" characteristics of the

| oudspeaker (1) Mosuppdrtdbe didpbragbodesorasquitite meditce trdubledgevibratmnraguilsed t o
have appropt] at tiftn nd t e excel lent in nmechanical internal
| osses and E%%‘lp??]%'gcrcﬁ%/m&z%g?ﬁosr{' ngngp%adlcgﬁtg%%, 38$ the di aphragm 2 due to a

driving for¢®) td puppreler ad @ntiseddnshye the d pattial eRMafice of TR WidpHrag@h 1 he
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;
present invention, there is provided a |oudspeaker conprising: at-least a
maghetic cilpudsneakersisughas simnloudenrakerssapationeghnahove, 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 oxder to address the above problems of the conventional edge, the
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

 characteristics, transient characteristics, and distortion characteristics.

DISCLOSURE OF THE INVENTION

In accordance with a first aspect of the présé‘nt invention, there is provided a
loudspeaker comprising: at least a magnetic circuit; a frame connected to said magnetic
circuit; and a diaphragm connected to a voice coil, an outer periphery of said diaphragm
being bonded to said frame via an edge, 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 a thickness of sectional shape of an inner petiphery portion of
said edge is thinner than a thickness of a sectional shape of an outer periphery poﬁién of

said edge.



circuit; and a diaphragm connected to a voice coil, an outer periphery of
sai d di aphragm being bonded to said frame via an edge, and an inner
peri phery of said di aphragm being bonded to said voice coil, said voice
coil being inserted into a magnetic gap of said nagnetic circuit, wherein
a thickness of sectional shape of an inner periphery portion of said edge
is thinner than a thickness of a sectional shape of an outer periphery
portion of said edge. 3 The edge may be nade of an elastic resin or a
foaned resin. In accordance with a second aspect of the present invention,
there is proviged a_ |oudspeaker conprising: .at l.east a magnetic circuit; a
frane connectéﬁ“?ggggp %ﬁggﬁgFf%ng%%??ﬁ???gﬁﬁﬁnﬁdﬂﬁﬁﬁhragn1connected to a
voi ce coil, an outer periphery of said diaphragm being bonded to said
frane via an e . nner_periphe of sajd diaphragm bei ng . bonded
to said voice ggl ?I%glgﬁcg‘gl\%ﬁégcog ialsl)egcéf)ﬁée’llﬁgsé’?'{ et oﬂ?ﬁ?’r’ég}ﬁ@t"aﬁd dap of
sai-d. nmagletspeakdricomptisinghariedsn a $@dghefiO titaRe akRimd @mndotb® (s aR@netNd

wherein a thickness. of said edge in |engthwi se direction is greater than a
"t hi ckness“5fHs 742 Eﬁgéfaﬁw CRBENRA et vRirs eRit jag puter perphicsy aﬁm@%mmgm third

aspect Of bdiReb&dRa e baill BARRIVIO Bn ANELEd bS idePY Mei
conprisin :Hit | east é nagne#jc Ci éuit; gH%rgﬁgﬁggﬁﬁg%gggaﬁggégﬁﬁnw5gnetic
circuit; gcmﬂle(é telisaighraemraibrislc veide coil deing ineertedi info ammagnte gperof phidr y  of
sai d di aphr, i t aid frame via,an edge, and gn ,inner
peri pher yggﬁ%%icg%?ggﬁ?%g%ggé?%fp eaggglh%zgaa {Ogg-sgﬂ?eda’?fg?”k%re@o? ickngsy of voi ce
coi | bei ngid edgerindengthwise dircamelsi geganthed aSBiclnesFRORGHI g6 iin GHilthwiseher ei n
a cross section of said edge has corrugations in a radia irection. In

t f d edge h gat dial d t I
accor danc®™&®™h a fourth aspect of the present invention, there is provided
a | oudspeaker conprising: at least a nmagnetic circuit; a franme connected

to said nagnetic circuit; and a diaphragm connected to a voice coil, an
out er peri pherly astordancg witlapithad raspdstiofighd preded ineensian dihbreaiveprovidedin edge,

and an i Il ry .of, i.d di aphragm bein bonded to said voice coil,
ai d-voi doupBiket BARENiFL of Rele ¢ hRBRRIIE, F doptoniecus o P et

circu } t, citeaiteind @dipphtagthicbinedfedrtd B-voianed, 60 BHRX p&iPHeOOSsadd Giaphrayhded in
one 0 . . .
: : being bonded to said frame via an edge, 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 a cross section of said edge has corrugations in a radial
, _

direction.
In accordance with a fourth aspect of the present invention, there is provided a
loudspeaker comprising: at least a magnetic circuit; a frame connected to said magnetic
circuit; and a diaphragm connected to a voice coil, an outer periphery of said diaphragm
being bonded to said frame via an edge, 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 a plurality of rib-shaped convex portions are provided in one of

a radial direction and a circumferential direction of said edge.



a radial direction and a circunferential direction of said edge. 1 3a

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a top view of a | oudspeaker in
one enbodi nent of the present invention.3Fig. 2 is a two-directional
sectional view of the |oudspeaker in Fig.”d. Fig. 3 is an enlarged
sectional view of an edge which is an essential portion in one
nodi fi cation of the present invention. Fig. 4 is an enlarged view of an
edge in another nodification of the present invention. Fig. 5is an

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

vention  Flo 7 s a HREEESERIPMIOR OF KBRS ARIGGS: e oudspeaker
in Fig. 6. Fig. 8Figslastiepdiiewdfl ORAldspesier 3 dne \Enbdineebf @l@f}ﬂ:@ént

| oudspeaker of the present invention. Fig. 9 is a two-directiona
sectional vi¥KeBHORt ||| another |oudspeaker of the present invention. Fig.

10 is a two-directggnal;. yi i i.fi: jon of. still,anot her ..

| oudspeaker the prlgl 'e%tlslyirﬁ\gn l%&ﬁ?%ﬁ’dlﬁﬁﬂl ¥y ‘fﬂ,{g??ﬁ‘f%s@?g%?{dfl Fé%‘c]t'i onal
view of . yet anot hefigl Gutispreekirgal sedtivhabvéseif dmvepd iveliich ik Gin dsdehBald
two-directiopal. sectional ,yiew in nodi fication of yet another

I oudspeaker'E%oﬁﬁﬂé’gﬁtm?ﬂg‘éﬂ??rbﬂf.&’Iﬁi@P?eTﬁSnY@ﬁémt op vi ew of ot her

| oudspeaker of theasjpr aSRNq | ' [ A4, i -4i f: i.ew of
t he ot her | oudspea}kgr..%i 5911 IG?ISA S g&ﬁ)ggvaﬁle\?v%ef&%taﬁg{rh\@?orggéfggcébgﬁadgft\ﬁ[ehe :
present i nveMCFIHINVERiPENn. 16 is a two-directional view of the other

| oudspeaker.

‘Fig. 5 is an enlarged view of an edge in still another modification of the
present invention,

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 lIoudspeaker of
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 yicw of yet another loudspeaker of
the present invention.

Fig. 12 is a two-directional sectiohal 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.

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

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



Fig. 17 is a two-directional view of other |oudspeaker of the present 4
invention. Fig. 18 is an enlarged sectional view of an edge which is an
essential portion of other |oudspeake; of the present invention. Fig. 19
is a top view of a conventional slimloudspeaker. 5 Fig. 20 is a
two-directional view of the conventional slimloudspeaker. DESCRI PTION OF
THE PREFERRED EMBODI MENTS (Exanple 1) 10 The first exanple of the present

invention will be described in the following with reference to Fig. 1 and
‘Fig. 2. friv@ntidni s a top view of a slimloudspeaker in the first exanple of
the present invention. 2 shows cross sections of the |oudspeaker in
two directionEigfl3AB 41 @n&Tge\d secdonacvicendf ancedg® Whicht s esshintiatt i on)

in Fig. 1. 15 | netic circuit 6 conprises |ower plate 6a, ring
magnet 6BOr twpﬁgﬁg}ouﬁsﬁ%é’“ﬁﬁ PERCEE BN %ﬁﬁery of diaphragm 2 is bonded
via edge 1 10 Ffg aufs s wfiviblyict PegiRbiional DemBERGdakofI Teuit 6, and an

i nner_ periphery of the iaphragm 2 is bonded to voice coil 3 inserted into
magné i ¢ gap 6HipR0tike twradmettienaivicwidf the cafvémionalalinpbnidspeakerof danper
4 is bonded to the frame 5, and an inner periphery is bonded to the voice
coil 3 to support the voice coil 3. Wien a signal current flows in the

voice coil 3, a ﬁ!escmﬁm@@mﬂgmmﬁﬁmﬁ\mhmﬁ gl aphragm 2,

radi ati ng acoustic waves corresponding to a wave forns t he signal
current. The danper 4 and the edge 1 support the 25 di aphr agm 2 toget her at
an upper .and | qwer positions, and the danper 4 and the edge 1 function
so t hat (I%@ a]'ﬁ ragm 2 and the voice coil 3 being able to vibrate al ong

o T0, e Thoel SARIeISERRAAz et yEtall Sl S g nRtap o of T
pol yur et fdlavingsivith réfererice tarFigl Asmiddige2i n, and a sectional shape in a
Fig. 1 is a top view of a slim loudspeaker in the first example of the
present invention. Fig. 2 shows cross sections of the loudspeaker in two
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¢c. 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



_ continuous foam 17b |nc eases

30 radial directionis, as shown in Fig. 2, a roll edge extended upward in
an are shape. Also, the edge 1 is fornmed so that a thickness of the inner
periphery 5 portion 12 side bonded togthe di aphragm 2 of flexible portion
11 is thinner and a thickness of the outer periphery portion 13 side is
thicker. Since the sectional shape is fornmed in this way, the thinner
portion that is connected to the diaphragm2 and mainly vibrates is

l'i ght-weight, flexible, and low in 5 nechanical inpedance, thus, bad

i nfl uencesritth 1P8ide Biiddom thedRatraghe2 of 'ﬂ%&'fﬁléqmrﬁ@ﬁ Qmas kigser Ad 4he sane
tinme, -since the outer periphery portion 13 side is thicker, an absorption

of vibr athlohn@ﬁmfgyetolaﬁsp@nph@yfpwmonhw siicaptthmfier.2 Smc he sectaxhal

t th t f st the . di aphragm 2 t
he. goncr B0 GPPGEdnll My i Whc PUARSS PRHIGRD 1BRY % AT BH fRsdPom and
high freg :Y rﬁa'ﬁgearﬁp%ﬁmlxa%@af‘e@_ f§91§“§hh€ae1$}ﬁ‘1dﬁ9ﬁ%¥@r a8fd 1dWr Gher

greatly inproves frequency characteristi nonf | hear di'stortion
char dxt emeshanisal anrpetdraans,l énts, cvat dofleenstsi os. thal vikratibni tmoids abtthe

illTustrated.in t fi n e nodif.i ed nshapefromthe resent

Exanpl e, by g OBBR LT} o Aol S f RSP &, B et ARt D

- ratios ofjz3l han t %{}% e | er
peri pher 3361%360%6‘213%:15& alr(i:'l?:o ﬁ%u{’%q? g%ggaﬁné%%}g?fﬁgg@épﬁet ﬁgﬁT gﬁ%t hwi se

and w dt Hipheagiinr2 s iinersasdd, proeentimp hkageneByionsohgtanding stavastinrtke it is

‘possible to.furth I gprove th frequency characteristics, nonlinear
di stort i GHP éﬁ%c?er i g{)qvggtmgn&et gWé’rﬂn Oghétra&a’c”@r i35 INTPATES g2 3 shows

a my fi egtdioRcPloft BRdRES GRH ﬁ@n@}eageﬁ@gwaﬁ ¢ Ay fm@ggSﬁ%m qpel shape

of an edge that” is an essential "porti tructura ference between
t he nodi 10mhpe:dceraard:l tthehéx gngtly imptdes, frequadyechaaoferisties, mmdidfeacat i on

has a fogmed . conditi on where both of. |nd endent _f oam d. continuous
foam 17odtteo; Chisatlerlis andh tradisnl CHATSIEHYEC o AtoyER. it §hobs

 Charact efliiiafed SACARATiASs s S0% néégglrﬁdggia&fﬁxltegrﬁﬁgﬁ qﬁ%@gg%é bréit
cont r i buEeamplé,uit tihalso possible to use an edge with a structure such that ratlos of

- 15 change in thickness from the inner periphery 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 17 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 continzous

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



| nprove the frequency characteristics. Fig. 4 shows another nodification of
the present exanple, showing an enlarged sectional shape of an edge that
_is an essential portion. In this 30 dification, edge |Ib has skin |ayers
18 on both surfaces. The skin layer 18 of the surface is fornmed one-piece
with the internal foaned |layer without 6 having clear interface. Thus, the
edge | b becones having features of being soft and light in weight. Fig. 5
is still another nodification of the present exanple, showi ng an enlarged

secti onalhashapelcat iaftrRdee tiak, ks %ﬂﬁ@sﬁﬁﬂé&@}heé)%{fir%“fealt@rek hifsbeifg
nodi fication, an expansion ratio is changed so that a density of inner

peri pher yofomd laghtlip weights bend portion of edge 1c, is higher than a
density of an ter . petiph ortion.13. .ln this way, decrgase in a
strength of t h&MEnr AnSHL; RIher daditicalian b s, pesgetEdimple shiwimeman ™ o
change “&ﬁla‘i‘*é&iﬁr‘s%cﬁﬂnéﬁtshgpe Lo aﬁredg@rtﬁaﬂ“i@daﬁl Qhssdrftfil ”ﬁ%ﬂﬁhl edpnl fhign
anount of foam ng agent bl'ended Intothe 10 resins for | ding are nol ded
by a Pl medificationnjreckpansiomraiondgs clunged s thaeaslensisy dif ignempeaigheay
plurality of resins (generall.y sheei-forned). varied in, the nmount  of
Foam ng. Pgeier d2e o & BESLortion Hotdsen o ehighar g deits ol b outeRng
pressur ?ipeﬁgﬁ@fﬁhﬂﬂidh 18N THShRIRAY ARr&idain Qtstxég [ 6f B BRAREERRRAI Ng to
a vicinity of I'nher periphery porti'on 12, or the nd portion, a resin |ess
in the périphoonis siipprosseidng Ayenneihoddite pdmede tié telpangion atio) twisorat i on

[ 1tted modi ficati f Il ed .the flexib t] 11 i
o e SR ERMACRaSha S S 86 I nink s Hesd BRO ke oo
| a wpch kdad %eﬁlolmhg AF hb@ed I RaNteR10f ﬁgebt}aﬁn?dienfgo%& 'b@%gfe8§ oam 17b

d
descri bed above, a foam ng 28 t Her nosett1 ng conposi t1 on -0bt ai' ne
mechani cahdlding, xwhgregas phirthtya of hiesinss &t anienall © shpetsfdrined) meiriddy ilbaked on a

polyur et Lane R TRMHIEE (308, & ARSem, hardener |5, el fec e Dty e the
pol yam ngndyasssi€d AechftfinlyeHfile press molding, at a portion corresponding to
a vicinity of inner periphery portion 12, or the bend portion, a resin less in the -
15 amount of foaming 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.



exanple. This is also used in each of the follow ng Exanpl es. However, the
25 latent hardener is not limted to the substance provided that it is

di ssoci ated under heat and form a urethane resin. Al so, the above urethane
resin is preferable as a di aphragm support nenber, taking into account the
acoustic performance for the | oudspeakers, however, as a material for the
edge, it is also possible to use thernosetting resin 30 and thernopl astic
resin conposition nmade of other synthetic resin, thernoplastic elastoner,
rubber or foaned resins nmade of the above resins. 7 (Exanple 2) Fig. 6 is
a top view of a slimloudspeaker in accordance another exanple of the

pr esent {Irvampleod) Fig. 7 is a sectional view of the |oudspeaker 5 in two

directions of AQ apd. BO |n Fi.g. 6, In.the descripti.on of the present
exanpl e, sanme @%ﬁm@n’énf’ Bﬂjrtvéggsof HosHi ﬁoyﬁ%pe@ ghﬂ{leacf% WCgi JRothehne

ref er encexaWpRs of the FesedtaveRsSL.i PHiOM i i i ' resent
enbodi ment i ism:rrrade_ olfﬁef oameg resin nﬂg?mlﬁ% %z?gg ﬁgweggﬁf;hﬁreg{;ﬁg%&?ggi n as
t he $aneil twedingitions, ofaAd iand BOeki Big @or i ohe idsscriffiiati wf died praseat a
pluralit %ect lons in a circunf ergﬁt i al. S{hr ection wth convex portion

f
14a and %’6%’83 e 0% COMPORSIL RALISH At dPOSe R dhgeekample: heHe SN $imdary

bet ween tdfereidh deeitirakeahi ORS A6IRFIRN isinfflge 1d at an angle different
from the peripheral direction, and thereby, the shape snoothly changes from

“convex to conchHdgevid bbuhe ghesptt ahbodimént ishmpde dfnfogeredr edsin anainly

di spl acepent, 15 of an,edge i.n a direction of convex. and in a direction of
concave ggsgdroerbg&ggr%hanﬁgrm%,ag Iﬂ}‘? Wipf m %é‘@HB’g? EBHQIQ%WWSIPF’&F@%}S and
thi  (raugRgdéd @@pes prhalitplof Refbhi§al Eliréﬁlﬂﬁérbﬁﬁal FRYGYGH wi{mcéﬁfexpr esent
exanpl e, since the convex portion 14a and the concave portion are

al t er nat posficar rldagedd checygengrationnidbf ahematelgaarrdngddor t Farther) tie

Furt her . CORSEN RERECTLY FURERRT e o TioBse b HERgH emeansty Suedanby | he
‘convex afinf oS PéFipRbral r& ¥R, and thereby, the shape smoothly changes from
| convex to concave without abrupt change in shape. In general, a displacement
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 cxample, showing a
half-sectional view in the directions of AO and BO in Fig. 6, it also shows a
sectional shape of edge le. 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 1e 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.



Fig. 8 shows a nodification of the present exanple, show ng a

hal f -sectional viewin the directions of AOand BOin Fig. 6, it also shows
a sectional shape of edge le. The edge le is made of foamed resin nmainly
based 25 on pol yurethane resin as the sane in the Exanple 1, and the
flexible portion of the edge le is divided into a plurality of sections

Wi th convex portion 14a and concave portion 14b alternately distributed in
a circunferential direction as in the present exanple, and also, the

sectional shapeNbiliidie dig@i@dn 8F P 1dRRpkker G IMBRInAeHcdlAL isdrelib&kness at
the inner periphery portion 12 side is Phlnner, 30 and a thickness dt the

out er perdnsheat thepsme ¢hng,3thei prrtioni whish &scomecsahto ithe dizphngtm 2 and
Nonl i near_di stortion of the .l oudspeaker _of.this difjcatjon is redyced,
and at t HEYERYe ViOrRlES f%ehéﬁf‘?’?]@i‘?mm‘ihﬂ%‘ba%nﬁég? & 0¥ 1 We meEEHm 2 and

mai nl y Viik{daned ShEidbl dubasihg ¢ bhliSRbRec BA%ht SibAlidh mBREANED!
i npedance, 't hereby decreasing the bad influence on the vibration node of
t he 59di apapluganasst the same innEEampdt e1.1. AAttht hsarsartimej sincesileceutdte out er

eri pher ortion 13. si i s, thicker, the absorptjon qf yibration energy
Ito rangfer?’lpgglpfhrﬁ% RO g_éhrsh‘bem‘ﬁ ﬁ%‘cg(?fcr&'&s SOIPHGY é’%g&?éi“é‘t“il ofGEY
st andi ng raR¥&Ped Frdhandi (ﬁﬁ?ﬁl% M 2 &2t @adr?r:%i?\fﬁﬁg %d%erﬁ?%tﬁorg of Uét{mdihge

structure increases an efficiéency of the di um an requency®range

. sounds r adidwsedn 1thef daphragn| dudapdak gneventddf urAdar regrlgatiey seaeturebut es

to i nprove _the freguenc characteristic¢s, nonlinear distortion

char act eSS arh%{ﬁxq?ré}ysqtgﬁg rE‘f‘fi‘l“éﬂ: f"’é‘i ?’é:“e]} g@ﬂ““{‘é’x@ﬁﬁ? soundsagliatgd; s g

sect]@nalfrorh ANk 1BudspRakér, GaHIfARReR orAR qy@c@g er

havi ng the shape pféf%i g. ’6. I'n tﬁe’ grgr esﬁ%ﬁnﬁ@gﬁﬁ%ﬁg},ﬂgﬁ{%@%&r %gn I nner

per i pher whpmdteristics 2 noilinadyg elistortinteclratiesistids, andi transigm chiakasaisiios. a

pol yuret hane resin as the sane in Exanple 1 is fornmed snmaller than a

dianeter of an outer periphery 22 of diaphragm 2. In the | oudspeaker of

t he presggkama@gpl e, the diaphragm 2 is supported by the edge 1 with inner
3

portion ] ) . .
Fig. 9 is -a sectional view in two directions of AO and BO of other

15  loudspeaker having the 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 polyurethdne 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,



20 formed inwardly fromthe outer periphery 22 thereof. According to the
configuration of the present exanple, in a case where a sane naxi mum

di mension of a frame is enployed, it ig possible to inprove a | ow frequency
range sound reproduction and to increase the efficiency by maxi m zing an
effective area of the diaphragm 25 Fig. 10 shows a nodification of the
_present exanple, showing a sectional viewin the sane direction as in Fig.
9. As the sanme in Exanple 1, the sectional shape in the radial direction
of edge is rshdeviofin fthanfiguregsthe iniei Npetiglase darfioROl ¥ Usigt NeRRIIE s Rhé S
formed, as the sanme as in the present “exanple, such that a diameter of the
i nner pefllaph&agmpdrisi kymeg thingen| and theontar Jeripharepertion theidutier

peri pher fdiraphr e djaphragm,2.is. supported with a inner
portion ?%E\Aﬁerdé tpﬁrjd(%{?ﬁgt hgﬂg)@uﬁgpag erafl% egga‘g% lﬂag&}ﬁﬁl,o%c ES THERY i t he
figure, tffeciemfgrandlens RherMnROLd iDamplesi d& RBRRSAD s Bet EBicidic3Pbragg 2 is

formed thinner, and the outer periphery portion 13 side is forned thicker.
The KbudBiseakerans high freguaney cangosovads,iant Satker igacatlf kootréndys tand as

h | lg 1. it | he ef fici of th di d high
1 canencyePevseTB firduercl HUFHFRRSRCS ofuiiney” dBlbidn chdelriics: 88 ne °

f r equenciraifienpclihetstikgss. nonli near distortion characteristics, and
transi ent characteristics. (Exanple 4) 10 Fig. 11 shows a sectional shape

~in two directions, lengthwise and w dthw se directions, of edge 1 bonded

to the d'@}pagrrl rH)Z of the | oudspeaker in the present exanple. In the
present exa €, ‘as the sane in Exanple 1, the flexible portion 11 of an

edgdQrade of fBaiedl rdowd ARsUOMRSARAPENin RRLY HIBERGRE Ie%%it}{\visé hggmed to

have corrugated sections with narrow concave 15 corrugations and convex
cor r ugat WodBwase dirpetiensy of edgnddndadrtorihe divpdiragm 261 thechondspeaker iugat i ons

compens iyt BAELURTEL S L RS SR IR R0 Sy BESRhA  SR1 1O °
~ flexible portion 11 of an edge made of foamed resin mainly based on
polyurethane resin is formed to have corrugated 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 polyurethane 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 charactéristics.
30
(Example 5)



Fig. 12 shows a nodification of the present exanple, showing a sectional
shape viewed in two directions of the edge 1. As the sane in 20 Exanple 1,
the sectional shape in the radial diregfion of the edge 1 nmade of foaned
resin mainly based on polyurethane resin is forned to have a corrugated
shape as the sanme in the present exanple. Further, as shown in the figure,
the sectional shape of the edge 1 is forned such that a thickness of the

i nner periphery portion 12 side bonded to the diaphragm?2 is thinner, and

a thickness 25Fpf. ¥he HWEvicReol RNeudspaket anthedpebae Egahpickearig 1n a case
of small anplitude, this nodification decreases the |evel of nonlinear

di st ort i ShOWaRdsessiongb sBape 1n twoediapliensl of iAOasb BGhdn déiged 3t hdnahti ci ency

- h ' igh f ds. .and,f »
cont 11 bup L oh EAmPGces A6 fu FRRAGeSE A8t B PPLSSE BerBBRTHE  or ¢ on
char act eﬂ'eatﬂl@s?oﬂm tnapgi 6 R AR 0¥t Fined 3@sinPRImlE PkedOonFig- 13

is a top view of a |oudspeaker in the present Exanple. Fig.” 14 shows a
sect idnapokapidane nedin, di rploraliys obfrilachapa! BOnvex Fartions. (ribs) t he arpr esent

Exanpl e, _as .,he .same. i n.Exanpl € 1. in the | engthwi se directi f th
e, bl ePEARE R Hi Wit R By dagietoni o acRaey sty Gaegn A s
pol yur et bampliafed b thePddedl i The Yon¥eR-itEBAS 1?5%@&%&5&& Qa?r@,{zéﬂ% 15 are

provided inradial direction by increasing resin thickness so as to change
t he conpisoanses and deformarjton Théhe dinpdagmrhy baknthgmith theeledgthwise pr event

] f ti f .the di aph by bal ing.with th
engt oi SREE, T HE MR ERE And AR & LinchreaHomig Qe has i Sequency
charfget eri sti Calsoléh Mhé Prédint Txh SRS AhEXSHTRhES illatkRRHON bASuLd,! Sk ration
is omtted, it is possible to nake a plurality of nodifications. For

exanpl e, ppesibleblte makgi fa cplurdily iofclmodifationsict UFex iexanipleh pdssibdcge
material i s

hi cker MOUHEHETRIRC R mEborur i pBRH 4R aRader Bl e hiiRot o
hei ght - ofhd f@ef pbSpdryPordidneid Sifel af IR /e Bliter periphery portion 13
side, a structure in which a 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 pe'riphery 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 i, 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



15 edge portion including the height of rib 15 is thinner at the inner
peri phery portion 12 side and thicker at the outer periphery portion 13
side, and other various nodificationgq (Exanple 6) 20 Fig. 15 is a top
view of .a | oudspeaker of the present éxanple. Fig. 16 shows a sectional
viewin two directions of AO and BO of the | oudspeaker in Fig. 15. In a
| oudspeaker of the present exanple, in a lengthw se direction of the
fl-exi ble portion 11 of the edge nade of foaned resin mainly based on 25

pol yur et pasaeble et Nmake 4 helusalily Iof ReEMEAichs. I | Pos NBRGHIEONY PhsHiBld | ons
(ritb) 16 increased in thickness of resin along the peripheral "direction are
par ti al | §xamplgvifaeadificapiogds sueh thetrigdhickiess o%rpd'gam:aeemi othan effgetiveThi s
structurg.i;s.__intended to prevent the.reson e gnd defornmation of the

ai aphr agtpighresh 3 SEF Rt e e iinec AE ATPRTIRE o b OTbR e RiAGr abihgm 2
and to i mRep\Rriphery portidieage Lot i t

~exanmpl e, al tE%u%)h tyhg i Itlﬁugt rga\i??oﬁh?gﬁg%ﬁ ?igﬂ&??t@'ﬂ?ﬂ%&@rg?gsﬁ make a
pl ur 8 itsidef nodifications. For exanpl e, a possible exanple of

nodi fication is such that a thickness of edge nmaterial or an effective

t hi ckness of edge portion including the height of the rib is fornmed thinner
at the (lm lgeﬁ)i phery portion 12 side and thicker at the outer periphery

- portion 13 5pside. (Exanmple 7) Fig. 17 shows a sectional viewin two
~directions, | elfigthlid shosvsd a wectidnal seiesii rinctwondirections, | lengthwdakeand n t he

D eeent RS e ok SondRREL b d et 505 e ol fparc
2o 00, ANIEGF, s, SRR URTSRLD, oGP BRSO by AR {1
f1 exi bl eregioy tasotheldamé inhExamgke ils is partéalbe chamgdadhén edge compliance in
' accordance with a change in the stiffness of the diaphragm. To achieve this
purpose, a thickness of the flexible portion 11 of the edge is increased in the
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 stiffnesé 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 loﬁdspeaker 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



| engt hwi se direction and a thickness is decreased in the w dthw se
direction, 15 and the flexible portion 11 is forned so as to snoothly
change in thickness. This structure igsintended to prevent the resonance
and deformation of the diaphragm by ba?anci ng with the | engthw se
stiffness of the diaphragm2 and to inprove the frequency characteristics.
Also in the present exanple, although the illustrationis omtted, it is
20 possible to make a plurality of nodifications. For exanple, a possible
exanpl e ofherdigpidagat 2on is such that the structure of the present

enbodi ment is conbined with a structure wherein the substantial thickness
" of edge portionDug tq dhgednseri inelding, tvhen mssempbing pther yowdaperker, 1 si de

d thick ; ' ' 13 side.. 25, ( Ex | Fig. 18
"0 an enl SPsBNRCe R kR PR RERBRE b hshiof bEfsira e SR Bl o 2
and edge diaphiapin age cassest balitt@r t i PRgh&] bo@ |&ﬂ€t§ﬁ@%’f§rarknuhig8rmﬂf esent

exanple. In themgr esent exanple, when a foam ng thernosetting 3
conpo$ t i emnegtadawithaeaeh athesf undes sdfjeient adbcpvackttnigth.t hareddimthali e and

is nolded under heat, the diaphra 2,.0s insert-nmolded.to conbi ne the edge
1 and 12 CotEefPa Rl et MerBadPY SRIM Huia FRiEStoA Pestisbia BEERVER 1y e
Ioudspeak@rfoﬁmn@sﬁqﬁgllbﬁ&p‘e@%r,can be reduced because the step of bonding

the edge 1 and the di aphr@aﬂgm 2 can be omtted. Further, both conponents
“are uniforny 5Abovincssedbed are BecrepetemtativedBrasyplds aid modifinatsonseof

strength. .Nbreover. .the. cqnnegtion does not.increase.a.weight due to
adhesi ve @Seﬁ}fege?th fve ?W&’ M;ﬁl{ehgmsﬁgﬁ F%Y%W('}elsofoi ﬁgn}tgﬁcfgp&'ﬁké?‘?ve%ove
descrQbedstaf@uicle TRRRAGHIA! inBie BHRYR EBSnHEs, it ddCabingushie (dafeder esent
invention, but the present invention is not limted to the above 10
st ruct ur egtetipne weanhae beem deheribisby cHbwanpt, dhe eaigeenigterimhiininpt lisiitegl f oamed
to such material, and it is also possible to use thermoplastic elastomers, rubbers,
and the like. Thus, it is possible to use an equivalent material in terms of
quality or to change the molding method including the die heating methods.
15 Also, it 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.



uret hane resin has been descri bed. However, the edge material is not
limted to such material, and it is also possible to use thernoplastic

el astonmers, rubbers, and the like. Thus, it is possible to use an

equi valent material in ternms of quality or to change the nol di ng nmet hod
including the die heating nmethods. 15 Also, it is possible to perform
proper change as far as the requirenentig for the configurations nentioned
in the present invention are satisfied with respect to the structures and
shapes, and the advant ages descri bedCLAXKMSE fol | owi ng can be obtained by
achi eving the Qurpos 0 ttl(e present invention. 20 | NDUSTRI AL

APPL| CABI LI TY The sﬁgz PEFA HBMPFSYEnt i nvention, that is, the

| oudspeaker enpl RMENYma nggi@gilg&ﬁﬁm support nechanism or an edge, has the
fol | ow ng advant ages. mely, the edge having a structure where the inner
peri phery si de aifsarhdicomezctedatockaihmagniéier cipaiii; phdry side is. thicker, has

| ow mechani cal inppedance agai nst 25 the di aphragm and bad infl uences on the
vibration node 2¢HRHBEZH GPMCSSH 18 PV oleR691baeoutenperipherk afsaid digphraga

vi bration i b . the i ¢k ortion of the.outer. periphery
porti on, tb%@ %%degttgn%?%gﬁ\%}aéﬁélg %} e(i%égafl égﬁ%%rn? erfpéle%w;ﬁﬁ%;‘é‘s‘@ﬁ@“a%‘@ t he
ef fi ci encenfy b@meticdnioasaed Rbak doilcasianticd aModchRURdSted A atBsuldiendyhe

| oudspeaker is increased, and further, the structure greatly contributes

t o i mpr ov@Ispidduegneficehiepudct eri stics, nonlinear distortion

characteristics, and transi ent .characteristics..13 CLAIMS 1. A .
| oudspeaker co%’fef%‘flr?g{hl ne's%ggtsec&lqgl&%gl&piecotiqr} vet Peﬁl%“rré{rﬁ@rﬁ%‘hﬂgé%@d to

sai d mMgn@HiE iCihiidr tharPh thidksHsg bR OffeSsk 40 ' bbrti ut er
peri phery og éai d di ap%{?ggrh [géeslélﬁgﬁﬁg%ﬁcfg%mto sg&d&%?gﬁﬁﬁé\;ﬁg’egbé‘aﬁgr&gnd an
i nner  per ispldeadgeof sai d di aphragm being bonded to said voice coil, said

voice coi.l being inserted into a magnetic gap of said magnetic circuit,
2”7 The loudspeaker of claim 1, wherein said edge is made of one of an

elastic resin and a foamed resin.
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. \
| 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 and concave portions alternately arranged.
7. The loudspeaker of any one of claims 1 or 2, wherein a size of the inner
- periphery of said edge is smaller than a size of the outer periphery 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. |
9. The loudspeaker of any one of claims 1 or 2, wherein a plurality of rib-

shaped convex portions are provided in a radial direction of said edge.



wherein a thickness of sectional shape of an inner periphery portion of
said edge is thinner than a thickness of a sectional shape of an outer
peri phery portion of said edge. 2. The | oudspeaker of claim1, wherein
said edge is nmade of one of an elastic resin and a foamed resin. 3. The
| oudspeaker of claim2, wherein said foaned resin includes both of

i ndependent foam and continuous foam 44 The | oudspeaker of claim 2,

wherein an expgnsion.ratio of. said foanmed esin differs hetween the jnner
peri phery portton aﬁ‘&eﬁ%g%l?%‘?r ?‘%ﬂ@?)‘i’fﬁﬁﬂlmsohobfl whergn gggjuralyy ofpe

| ouds peakﬁ!’)—sﬁﬁ%&i @}éhﬂg?e?{’pomgﬁseér@ Ip?@'@rige@qgg ciréuﬁ?%@nﬁzfd cﬂrefcﬁgﬁg)? S;\El\i/ﬁ?Id e. having

a skin layer. oudspeaker of any one o ains 1 0 I'n said
edge is divided into a plurality of sections in a circunferenti al
direction with convex portions and concave portions alternately arranged.
7. The | oudspebker TBe lasspepker of agy smgwirlams)] omewb.ewuasagiii@l%peam i nner

Der P Yl 004 oo BLER SRR, e e I OHLR RoHLERGR 2,

said diaphragm oudspeaker "0

Cross SECgﬂe@ﬂ%rﬁian§ﬁii§krﬁ@96fﬂ_ﬁ§eﬁ%éirﬂ@@d&%@ﬁi?ecﬁioh@di al direction. 9. The
| oudspeaker of any one of clains or 2, wherein a plurality of rib- shaped

‘convex porti onk2.ar hplewdspeakarmfzlaiati6alwdieia chid bouds perdied hasigdong 4nd 10.
71 b- shapel TG SRORS: SBOTIGHE Yo B Ao KL o gt ise detioan of
P S A R S
| engt hwi se di riEkt i Bhe il(mdsgeﬂaairajf dlhian 12, thicedin essizOlof 9al idnedgeripieroit hwi se
direction. ;12. The | qudspeaker of claim®6, wherein said | oudspeaker has a
| ong and said edge 1s smaller than a size of an outer periphery of said diaphragm,
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 are provided in a radial direction of said edge.
16. The loudspeaker of claim 12, wherein a plurality of rib-shaped convex
portions 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 diaphragm
and said edge are unitary formed and bonded to said frame.
19. A loudspeaker comprising:
at least a magnetic circuit;
a frame connected to said magnetic circuit; and
a diaphragm connected to a voice coil, an outer periphery of said diaphragm
being bonded to said frame via an edge, and an inner periphery of said diaphragm

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



sl imshape, and wherein a variation of thickness of said edge in | engthw se
direction is greater than a variation of thickness of said edge in

wi dt hwi se direction. 13. The | oudspeaker of claim 12, wherein a size of an
i nner periphery of said edge is smaller than a size of an outer periphery
of said diaphragm 14. The |oudspeaker of claim 12, wherein a cross section
of said edge has corrugation in a rad direction. 15. The | oudspeaker of
claim12, wherein a plurality of rib- s ped convex portions are provided
in aradial direction of said edge. 16. The | oudspeaker of claim 12,

wherein a plurality of rib-shaped convex portions are provided in a
C|rcunferentx%ﬂmﬁnﬂgbgmbufﬁmdBH@U&BU@BﬂHﬂ? The | oudspeaker of claim12,

wherein said Io eake a.lo hape, and wherein a thickness of sald
edge in |engt hwWl %aé(iﬂq@fﬁmaéwgﬂ%d@ipng haPea and fvharpiacs thiskngss of seide i
wi dt hwi se é&%& ‘?ﬁtl hw}s% di}-%%ohqgﬁ%gék&fanog tlﬁ%e@@ f %&dcnj-:c%]gﬁ]b\%ncgﬁ\w%eo sai d

wherei n sai agm and sai e are uni ried

frame. 19.d11iéct10mdspeaker conprising: at least a magnetic circuit; a frane
connected to said magnetic circuit; and a di aphragm connected to a voice
‘coil, an outer 2ferip kﬁuéweﬁliﬁrdofcﬂl@lphﬂagm bei ng bonded to said frarre vi a

| an edge, and an |nner her f .sal d di aphra hei ng bonded .t o s

voice coil, saPSEPS @PCES%) ‘ﬁﬂ ef jato 3 Qh'] %gt ‘?ﬁge&tlanﬁbﬁéfrpﬁmé%{ﬁ“% sai d
magneti c Q]Hl’ etbh with&iReR @ﬁkeeﬁ :Q@Qfgi and wherein a
t hi ckness ofe sai :‘JIN1 edgn?el rli’%ﬁédﬁlétaﬁ%%?g di re%rplagsnglltésrﬁgtrggﬁter Han a thickness

~of said edge i2lw dilhwilewispdakezof ctaim 20. The | oudspeaker of claim 1,

wherein said ed e is di w&eﬂ%& nto a plurality of sections in a
circunferenti al e&‘?‘?é‘@t@“o 1A pstipheyortsashedgenig sewlenthangotize ohithe

al ternat el AHABAEY of said diaphragm.
22.  Aloudspeaker comprising:

at least a magnetic circuit;
.a frame connected to said magnetic circuit; and
a diaphragm connected to a voice coil, an outer periphery of said diaphragm
being bonded to said frame via an edge, 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 a cross section of said edge has corrugations in a radial



21. The | oudspeaker of claim1l, wherein a size of the inner periphery of
said edge is smaller than a size of the outer periphery of said diaphragm
22. A |l oudspeaker conprising: at least a nagnetic circuit; a frame
connected to said nagnetic circuit; and a di aphragm connected to a voice

coil, an outer periphery of said diaphragm being bonded to said franme via
an edge, and an inner periphery of saidé6di aphragm being bonded to said
voi ce coil,, said voice coil being inserted into a nmagnetic gap of said

magnetic P, wherein a cross section of said edge has corrugations in

a radial 16 dbgectizg %%% ker conprising: at |east a magnetic
circuit; a frane conngg%l alfgtésoal Eﬁgg:neti c circuit; and a diaphragm

connected to aaMeaste magdeticasircaitt er periphery of said di aphragm being
bonded to said franme via an edge, and an inner periphery of said di aphragm
bei ng bonded t®fi@gerapsreied topaid magngtigaiinitcaind being inserted into a
magneti c gap fi.sald magnetic. circuit, wherein a pluyrality .of rib-shaped
convex porti on% déaigra&%\(hg%%t?%?ooﬁgow ‘é’vl\f’] PHuL§ I&%PEI@{){ BES%ﬁdil%Phragm

ci rcunf ergéihp donded &6 bhiaNfathe ¥4 9n RAQE. areftan Thter! Y 8T Ghdh a1
wher ei n sai.dgdi aphragm and said erollgega’r% u%?t%% @%ﬁgﬁg@ﬁéﬁ%@gﬁ@e@b@& said
frane. b_emg 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 are provided in one of a
radial direction and a circumferential direction of said edge.
 24.  The loudspeaker of claim 1,

wherein said diaphragm and said edge are unitary formed and bonded to said

frame.



