3 Decenber 2004 DESCRI PTI ON LOUDSPEAKER TECHNI CAL FI ELD The present

I nvention relates to a | oudspeaker. BACKGROUND ART Fig. 22 show®e@mber 2004
structure of a conventional |oudspeaker. As shown in Fig. 22, the
conventional |oudspeaker includes magnetilc circuit 1; voice coil nenber 4,
di aphragm 5 and frame 7. Voice coil nenber 4, \/\hi ch has novable coil 3, Is
di sposed in negnetic gap 2 of magnetic ci rcwt . An inner peripheral part

of diaphragm5 is linked with voice , outside magnetic gap 2.
An outer peripheral part of di aphraéﬁ"%&l{ﬁmxed with frame 7 via edge 6
An electric signal, which is supplied froman audio anplifier and the

like, is input to coil 3 of voice coil nenber 4, and then voice coil

menber 4 is excited. As a result, f '@QEE smtted to di aphragm5, then
di aphragm 5 vi brates air, thereby c aﬁg)isng t eReI ectric signal into voice
As shown in Fig. 22, an inner peripheral part of danper 8 is fixed between
coil 3 of voice coil nenber 4 and a fixed point of the inner peripheral

part of di apWEABINECARFIBLDer peripheral part of danper 8 is fixed at frame
7. Danper 8 and edge 6 form a suspension, and prevent voice coil menber 4
from rolling in 'U\hﬂkraagutmsevsﬂmreiaﬂeslfmglo%peﬂagmer 8 is formed of a
plurality of wave shapes for reducing a nechanical |oad of voice coil
menber 4. An thi s structure nentioned above, in working of voice coil

menber 4 to (15%8 c CI rcuit I and working of voice coil nmenber 4
toward an magnet ic circuit I, non-linearity and asymmetry

of a rrechanl cal -.De 004
; ' 3F'lg. fZegl?ows a structure of a conventional loudspeaker.

As shown_in Fig. 22, the conventional loudspeaker includes magnetic
circuit 1; voice coil member 4, diaphragm 5 and frame 7.7 Voice coil member 4,
which has movablg coll 3,-is disposed in magnetic gap 2 of magnetic circuit 1.
An inner .peripheral'part of diaphragm 5 is linked with voice coil member 4,
outside magnetic gap 2. An outer peripheral part of diaphragm 5 is linked with
frame 7 via edge 6 . An electric signal, which is supplied from an audio
amplifier and the like, is input to coil 3 of voice coil member 4, and then voice
coil member 4 is excited. As a result, force is transmitted to diaphragm 5, then.
diaphragm 5 vibrates air, thereby changing the electric signal into voice.

As shown in Fig. 22, an inner peripheral part of damper 8 is fixed between

+coil 3 of voice coil member 4 and a fixed point of the 'inner peripheral part
of diaphragm 5. An outer peripheral part of dampér 8 1s fixed at frame 7.
Damper 8 and edge 6 form a suspension, and pfevent voice coil member 4 from
rolling in working. As shown in Fig. 22, damper 8 is formed of a plurality of
wave shapes for reducing a mechanical load of voice coil member 4.

.In this structure mentioned above, in working of voice coil member 4

"

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

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



2 | oad of danper 8 becones large. As a result, large harnonic distortion
occurs, and power linearity deteriorates. Fig. 23 shows anpl i3tRedentksi 2004
di aphragm 5 vs. input electric power of the |oudspeaker, nanely power
linearity of a conventi onal Ioudspeakerzhavi ng danper 8. Curve A shows an
anplitude characteristic of diaphragm5“oward nmagnetic circuit 1, and

curve Bl&4i0wS dard ﬁleragfl@b¢dn%§elaﬁgféarﬁ§taefds§1‘t'ﬁr h&hRAY 88iPrPorl B¥&HE M power
opposite side of magnetic circuit 1. Fig 4 shows an harnoni c di stortlon
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peripheral part is i nked W th sai d voice c0|
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near er thamseiiéldieRenst ik Goticiededt than a |inked position of said di aphr agm
and said voice coil nmenber, wherein an outer peripheral part of said

suspension holder is linked wwth said frane via a
SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention, there is provided a loudspeaker
comprising:

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

and having a movable coil;

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

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

(e) a suspension holder whose inner peripheral part is linked with said voice coil
n':lernber at a linked position, which is nearer to said magnetic circuit than a linked position of
said diaphragm and said voice coil member,

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

wherein the first edge and the second edge are substantially symmetrical analog each

other about a median of the first edge and the second edge.



second edge, wherein the first edge and the second edge are substantially
symretrical anal og each other about a nedian of the first edddewpdbarBe04
second edge. 3 Decenber 2004 3 In accordance with a second aspect of the
present invention, there is provided a ondspeaker conprising; (a) a
magnetic circuit including a magnetic gap;” (b) a voice coil nenber disposed
in the magnetic gap of said magnetic circuit and having a novable coil;
(c) a diaphragm whose inner peripheral part is linked with said voice coil
menber, outside theastaiitnace withapecandrspert ohtherpagsent inveasignythers iaprogideda

eri phe id.di aphragmvia a first edge; wherein an inner

Beri Bhe?‘qus%g;({er(% ﬁ‘ﬁi pension holder is linked with said voice coil
nmenber at a |inked p@piatmapnetisbiralit inslutliegagfiagnetisga] nagnetic circuit than
a linked position of said di %phr agm and sai d voi ce coil nenber, wherein an
outer peripheral par®) 8fvowgicqll sy dispasedan ey magnefic grref s4id Fagngatig cirpriine

via a seqdnslifdeeoeEeL the first edge and the second edge are
substantially symmetrical’ anal og each other about a nedian of the first

edge and the second (ellgeliaphagneiwhossainderdiesipheralgpartain tinked wlitls seip @oiee 06il hol der
are substanti al (%/ s%lrmetri cal anal og each other about a nmedian of said
di aphra&ﬁ“g]r?aoél 4 06 OKEAEH O hE™er . In accordance with a third aspect of

the present inventi Qiﬂ) a RBlQinked Hﬁﬁ%l%%r_%eﬁbl%fgﬁﬁﬁ%ﬁﬁidméﬂ Pla @ @
magnetic circuit including a nagnetic gap;
edge;
wherein an inner peripheral part of a suspension holder is linked with said voice
coil member at a linked position, which is nearer to said magnetic circuit than a linked position
of said diaphragm and said voice coil member,
wherein an outer peripheral part of said suspension holder is linked with said
frame via a second edge | _
wherein the first edge and the second edge are substantially symmetrical analog
each other about a median of the first edge and the second edge,
wherein said diaphragm and said suspension holder are substantially symmetrical

analog each other about a median of said diaphragm and said suspension holder.

In accordance with a third aspect of the present invention, there is provided a
loudspeaker comprising;
| {(a) a magnetic circuit including a magnetic gap;
(b) a voice coil member disposed in the magnetic gap of said magnetic circuit
and having a movable coil;
(c) a diaphragm whose inner peripheral part is linked with said voice coil
member, outside the magnetic gap; and
(d) a frame linked with an outer peripheral part of said diaphragm via a first
edge;
wherein an inner peripheral part of a suspension holder is linked with said voice
coil member at a linked position, which is nearer to said magnetic circuit than a linked position
of said diaphragm and said voice coil member,
wherein an outer peripheral part of said suspension holder is linked with said

frame via a second edge,



(b) a voice coil nenber disposed in the nmagnetic gap of said magnetic
circuit and having a nmovable coil; (c) a di aphragm whose i nnérPDagemnbepRedshl
part is linked with said voice coil nenber, outside the magnetic gap; and
(d) a frane linked with an outer peripheral fart of said diaphragmvia a
first edge; wherein an inner peripheral par 2of a suspensi on hol der is
linked with said voice <coil nenber at a |linked position, which is nearer
to said magnetic circuit than a linked position of said di aphragmand said
voi ce coil nenber Whirsér Biedirshedgeered thsspiond edas argapbstatialnisymmetrisehariabng

hol der i,s.4l ] ] ' fr | e, 3 Decenber 2004 3a
wher ei nE%%ledtg‘%&?dgf)me%gg&gﬂﬁgf%hﬁgﬂgggé%%xgtgggg%?g esg‘%st antially symetri cal

anal og each ot hewhahnin appee dirdite®f sdib eudpensidn Relger I d cohiagaed sgeedge,
wherei n an upper surface of said suspension hol der has a corrugated shape.
In accordance with a fourth aspect of the present invention, there is

provided a |oudspg d L S rt*ﬂaegg £ G | el e Ludi:
magneti c gap; (b) agé\%glf c@gﬁftbaggﬂ%}ééﬁé?@gos @%eh&[nﬁfgﬁt%g%heeﬁ}g pgéé)ﬁﬁl%‘faasai d
magnet i doudspeaisert coanputisingavi ng a novabl e coil; (c) a di aphragm whose inner
peri pheral part is. inked with I d voice coil nmenber, outside the

sai
magnetic gap; andi?)oﬁmﬁg?er“ﬁr‘r‘gc‘lll?m? “ﬁ?{’ﬂa@ﬁuﬁ@f@r peri pheral part of said
di aphragm via a figstvaeoRil Maah& dspaled MRS mBgTdiRNEh BF sdi@ hdaghitiAircyit and
suspension holder i's linked with said voice coil menber at 'l nked
posi ti ohavipgpawvablegedrer to said magnetic circuit than a |inked position
(c) a diaphragm whose inner peripheral part is linked with said voice coil
member, outside the magnetic gap; and

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

wherein an inner peripheral part of a suspension holder is linkd with said voice
coil member at a linked position, which is nearer to said magnetic circuit than a linked position
of said diaphragm and said voice coil member,

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

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

wherein a middle section of said suspension holder is coupled with a middle

section of said diaphragm.

In accordance with a fifth of the present invention, there is provided a
loudspeaker comprising;

(a) a magnetic circuit including a magnetic gap;

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

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

(d) a frame linked with an outer peripheral part of said suspension holder via a

second edge; and



of said diaphragm and said voice coil nenber, wherein an outer peripheral
part of said suspension holder is linked with said frane via 3 weabund004
edge, wherein the first edge and the second edge are substantially
symmetrical analog each other about a nedyan of the first edge and the
second edge, wherein a mddle section of said suspension holder is coupled
wth a mddle section of said diaphragm In accordance with a fifth of the
present invention, there is provided a .Ioua?s eaker. conprisipg; (a) a
magnetic circuit i@&ﬁ@ﬂ’f&%%ﬁ&@wa&&ﬂ B ésk]\‘fgﬁeg@“ _mlcﬁgﬁﬁ@P(”Hngosed
in the rR@ENALiRsi@ABRr, AU PR Wwhose dudtiveripRRsl FARME Ofké WRY b Frafr@iviz
(c) a sus ensl? on hol der whosé i nner cp))eri ph raP part is |inke \%Jat Erasai éa
voi ce ca@ifirst edgaber, outside the nagnetic gap; (d) a frame linked with an

out er peri pheral rt .of. said sus sion _hol.der via a. . second edge; and 3
Decenber 2004 3b (B B soBHARR Do rondGreR bre i PR SRT inel w «
a m ddl eagdeehéciboaf a mediad o$ﬂﬁ:ﬁﬂ@tsddgeaﬁ@ﬂfé%&eonﬂ%ﬁ§e.di aphragm whose outer
peripheral part is linked with said frame via a first edge; wherein the
"first edge and the second edge are substantially symretrical anal og each
"ot her about a nedi LISt cond..edge. I n _acgordance
wth a sixth as pecgl";il Q%‘%E?a%‘gggé%sa?%)ftﬁlg%\%gn‘%}i{hé%]EI%F %gg%egtsl&b?% /f Gt O‘élﬁe& a

| ouds peddelspeatampednsprisitig; (a) a magnetic circuit including a nmagnetic gap;

(a) a magnetic circuit including a magnetic gap;

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

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

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

wherein an inner peripheral part of a suspension holder is linked with a middle
section of said diaphragm,

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

wherein the first edge and the second edge are substantially symmetrical analog

- each other about a median of the first edge and the second edge.

In accordance with a seventh aspect of the present invention, there is provided a
loudspeaker comprising;

(a) a magnetic circuit including a magnetic gap;

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

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

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

wherein an inner peripheral part of a suspension holder is linked with said voice
coil member at a linked position, which is nearer to said magnetic circuit than a linked position

of said diaphragm and said voice coil member,



(b) a voice coil nenber disposed in the nmagnetic gap of said magnetic
circuit and having a novable coil; (c) a diaphragm whose i nnérDegpembglRepal
part is linked with said voice coil nenber, outside the magnetic gap; and
(d) a franme linked with an outer peripheraly.part of said diaphragmvia a
first edge; wherein an inner peripheral part of a suspension holder is
| i nked wi th a m ddviereig @svirtsnperiphsel gadiofigtid suppepnsidrehadder islinladtweith said
peripheg? fpa,rt ofnﬁaid suspension holder is linked with said frame via a
second aJe’ VRASFE 8% first edge and the second edge are substantially
symetrical anal ogvheds heofindsd g8 thedcbBdl @ABe 8fe hifed fo'ahedd Haer AREndE
second edge. In accordance with a seventh aspect of the present i1nvention,
t here ié”ﬁﬂ@Wided a | oudspeaker conprising; (a) a magnetic circuit
i ncluding a magnetic gap; (b) a voice coil nenber disposed in the nagnetic
gap of said nEgneiuetuéd I GehfiodadabdaViddgs hoto¥RR! & Efdger, l(t%reﬁ?;%!r(ﬁl?&lhggf’g
er

whose i nner peripheral part is linked wth said voice coi e out si de

the magrietdsped@p; foansoliihy e RdBehs NEEHoMihburAP A A5 mPRIRITA BspeRabh. Of
"said diaphragmvia a first edge; wherein an inner pefipheral part of a
"suspension holder is linked with said voice coil nenber at a |inked
position, which is nearer to said magnetic circuit than a |inked position

of sai d BRIBPIDERIRATION QiFATHE DRAWNGS menber, 3 Decenber 2004 3c wherein
an outer peripheral part of said suspension holder is linked with said

Fig. 1 is a sectional view of a loudspeaker in accordance with a first

exemplary embodiment of the present invention.

Fig. 2 is a graph showing a characteristic of power linearity of the
loudspeaker in accordance with the first embodiment of the invention.

Fig. 3 is a graph showing a characteristic of harmonic distortion of the
loudspeaker in accordance with the first embodiment of the invention.

Fig. 4 is a sectional view of a loudspeaker in accordance with a second
exemplary embodiment of the present invention.

Fig. 5 is a sectional view of a loudspeaker in accordance with a third
exemplary embodiment of the present invention. .

Fig. 6 is a sectional view of a loudspeaker in accordance with a fourth
exemplary embodiment of the present invention.

Fig, 7 is a sectional view of a loudspeaker in accordance with a fifth
exemplary embodiment of the present invention.

Fig. 8 is a sectional view of a loudspeaker in accordance with a sixth

exemplary embodiment of the present invention.



frame via a second edge, wherein the first edge and the second edge are
formed to cancel ‘their own non linearity. The structure mentiopedmsfanes
does not need a danper, thereby prOV|d|ng a | oudspeaker for solving the
probl ens of non-linearity and asymmetry ®f a suspension. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a sectional view of a | oudspeaker in accordance
with a first exenplary enbodi nent of the present invention. Fig. 2 is a
raph showi ng a_characteristic of power lineajity of the | oudspeaker .in
gccgr dance vvigt hFiged 1§ ﬁsﬁec'é?ﬂh%}d‘flﬁﬁﬁ‘?g\gflowfé’eﬁ oRHt pesprdanee wath a sevgnidph
showi ng a charafteristi . of harponic distortion of the |oudspeaker in
accor dance SkPRRIARLmbe Pleé}%’gah%ﬁ‘%seé‘ﬁ“ﬁ‘{'@tl%ention. Fig. 4is a
sectional view Qf a | oudspeaker, in accordance with a second exenpl.ar
enbodi nent of t ég-plf%s%ﬁtsgpﬂ%ﬁt vigH. of doudspeaker s aeedancs vaif @felﬁh%/h

| oudspeaker in chordan e with a third _exenplary enbodi nent of the present
i nventi on. ¢KPEP W%‘nho‘géﬁqt&ﬁéhe PrERUSAnEENMspeaker in accordance with a
fourth _exenpl ary enbodi nent, of the present inyention. Fig, 7 is a .

sect i onfl vime)w gﬁg-all sudsysetiraal vieva o ar landereakior Hngaqeprdancesy dfpt aiyth
enbodi nent of the present invention. Fig. 8 is a sectional view of a

| ouds peakeCXERPRYHEhebEmentof the progemt IB¥asIar y enbodi ment of the present
i nvention. 3 Decenber 2004 4 Fig..9 is a sectiqnal,  view of a | oydspeaker in
accor dance wi t hTag-sk¢ahensecEepabVigw of fnloyd e3f Iy qeopflangentitbng dantion,

exemplary embodiment of the present invention.
Fig. 13 is a sectional view of a loudspeaker in accordance with a eleventh
10  exemplary embodiment of the present invention.
Fig. 14 is a sectional view of a loudspeaker in accordance with a twelfth
exemplary eﬁnbodiment of the present invention.
Fig. 15 is a sectional view of a loudspeaker in accordance with a
thirteenth exemplary embodiment of the present invention.
i5 Fig. 16 is a sectional view of a loudspeaker in accordance with a
fourteenth exemplary embodiment of the present invention.
Fig. 17 1s a sectional view of a loudspeaker in accordance with a fifteenth
exemplary embodiment of the present invention.
Fig. 18 is a rear view of a loudspeaker in accordance with a sixteenth
20 exemplary embodiment of the present invention.
Fig. 19 is a partially cutaway front view of a loudspeaker in accordance
with a seventeenth exemplary embodiment of the present invention.
Fig. 20 is a partially cutaway sectional view of a loudspeaker in
accordance with a eighteenth exemplary embodiment of the present invention.
25 Fig. 21 1s a sectional view of a loudspeaker in accordance with a
nineteenth exemplary embodiment of the present invention.

Fig. 22 is a sectional view of a conventional loudspeaker.



Fig. 10 is a sectional view of a | oudspeaker in accordance with a eighth
exenpl ary enbodi nent of the present invention. 5 Fig. 11 is a $pedeh®aaloos
view of a | oudspeaker in accordance with a ninth exenplary enbodi nent of
the present invention. Fig. 12 is a sectional view of a |oudspeaker in
accordance with a tenth exenplary enbodi nent of the present invention.

Fig. 13 is a sectional view of a | oudspeaker in accordance wth a el evelnth
10 exenplary e dinent of th esent invention. Fig. 14 is a sectiona

Vi ew opp a l guds k ’rsnaa%‘@é\%dg CEING AhcRatagkaristic OgP@WF'a]lﬂ}e@Won et of
the present inventiaon. Fig. .15 is a sectional view of a |oudspeaker in
accor dance SRPYRZ OnOﬂPPfl Lexenpl ary enbodi ment of the present .

i nvention. 15 Fig. .1s a sectional view of a |oudspeaker in accordance
with a fourteer#‘ﬁ- égé?rﬁl ey nenthapciersty: dshatmengdisiostioriof the7 i s
a sectional view.of | gudspeaker in accordance with a fifteenth exenplary
enmbodi nent WPVPHQOIE)?@QBa?Pq &ntion. Fig. 18 is a rear view of a

| oudspeaker in accordance with a sixteenth 20 exenplary enbodi nent of the
present “invention. Fig. 19 is a partially cutaway front view of a

oresent 1 nvRRATEET PR St T RHER S nR D RO S, o 2

| oudspeaker in ccordance with a eighteenth exenplary enbodi ment of_the
present inventi CemMpIAT; gm\%?ﬂl%nas s%fvt:t‘iﬁ’@naﬂr%?’éﬁ/v Bvegtiogy dse faserippd

accordance with ni net eent h ex | ary enbogdi gent of the present jnvention.
Fig. 22is %el’élc%‘&Te& n‘é{ﬁi‘ﬁeg%eafle i%ﬁvﬁrﬁswo‘ﬁ&&;e%ﬁd%%@&kﬂq onehHekhBencd004

show correct dimensional relations between respective elements.

10
First Exemplary Embodiment
Fig. 1 is a sectional view of a loudspeaker in accordance with the first
exemplary embodiment of the present invention. Magnetic circuit 9 is formed
of ring-shaped magnet 10, ring-shaped plate 11, disk-shaped yoke 12 and
15  columnar pole 13. Magnetic flux of magnet 10 is concentrated in magnetic gap
14 between an inner peripheral part of plate 11 and an outer peripheral part of
pole 13.
Ferromagnetic material such as ferrite base magnet, rare-earth cobalt
base magnet, neodymium base magnet is used as magnet 10, and soft magnetic
20  material such as iron is used as plate 11, yoke 12 or pole 13. In this invention,
the magnetic circuit of outer magnet type is shown in Fig. 1, however, a
magnetic circuit of inner magnet type can be also used.
Cylindrical voice coil member 15 has movable coil 16 in magnetic gap 14
of magnetic circuit 9, and is formed of a bobbin where a coil such as copper wire
25 iswound. The bobbin is made of material such as paper, resin or metal.
An inner peripheral part of substantially inverted cone shape diaphra;gm

17 is linked with. voice coil member 15, outside magnetic gap 14. Diaphragm 17



5 Fig. 23 is a graph show ng a characteristic of power linearity of the
conventional |oudspeaker. Fig. 24 is a graph showi ng a charact ¢peshine:r Rioa
harmoni ¢ distortion of the conventional |oudspeaker. 5 DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS® Exenpl ary embodi ments of the
present invention are described hereinafter with reference to draw ngs,,
whi ch are schematic ones, and do not show correct dinensional relations

bet ween respective,el enenfs. 10 First Exenplary Enpodiment Fig.. 1 is a
sect i onal el 05@@3%%%%?8 PHE%QE(??%}&W ghfsmigh’@ami,}@ high sidfngsy
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- as paper, rperséis.sning,r rerg?rtl %Lo'lding or aluminum die-casting method, so that a complicated
shape can be produced. An inner peripheral part of suspension holder 20 is

10 linked with voice coil member 15 at a linked position, which is nearer to
magnetic circuit 9 than a linked position of diaphragm 17 and voice coil member
15. Suspension holder 20 is made of material such as pulp or resin, which is
light and has high stiffness and large internal loss. An outer peripheral part of
suspension holder 20 is coupled with frame 19 via second edge 21. Second edge

15 21 is made of the same material as first edge 18 such as urethane, rubber or

| cloth for reducing a mechanical load of suspension holder 20.

First edge 18 is protruded toward an oppos:ite side of magnetic circuit 9.

Second edge 21 is protruded toward magnetic circuit 9, where first edge 18 and
second edge 21 are substantially symmetrical analog each other about a median

20  offirst edge 18 and second edge 21. Fig. 2 is a graph showing a characteristic of
power linearity of the loudspeaker in accordance with the first embodiment of
the invention, namely amplitude of diaphragm 17 vs. input electric power.
Solid line A shows a characteristic of input electric power vs. diaphragm
amplitude toward magnetic circuit 9, and broken line B shows a characteristic of

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

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

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



An inner peripheral part of substantially inverted cone shape di aphragm 17
is linked with voice coil nenber 15, outside magnetic gap 14. {haRhbaoddnd 7
3 Decenber 2004 6 is nade of material such as pulp or resin, which is |ight
and has high stiffness and noderate intdrnal |oss, and used for nmaking a
sound by vibration excited wth voice coil nenber 15. Ri ng-shaped first
edge 18 is connected with an outer peripheral part of diaphragm 17, and
made of material. such a urethkfll%ne, rubber or cloth for reducing a
mechani cal PSR %ﬁl‘érﬂi’f’&@nﬁ AP p@amis raggecf prPpus sorsd riespae and

| i nked wi th an outer. perj ph%r al part of diaphragm 17 via first edge 18.
Frame 19 i sh3rmyaups diskerdions becommas dlapger, r harmenis s distertione hegomes dsmaller.

al um num dié-casbi n}glg nmet hod, so taat a conplicated shape can be produced.
An inner perpifelapioyss ugPUs SAPRANTEESHE! GuFVe® showe thensesandi harmeniee
coil menmber,.15 at a |inked, position, which is nearer to_ nmagnetic circuit 9

than a | i nkHatogBen: charagteriftioypndg e 4nhewisc the dhirdrdwaoniq slistortion

Suspensi oangal der 20 is made of material such as pulp or resin, which is
light ard TRFEERISEE] f f ness and large internal |oss. An outer peripheral
part of suspension .hol der Z?Llﬁis cgﬁg&l ed with frame 19 via second edge 21.
Second edge 15 2Yoykingsgé the leunspeaker weesei apstraiciipr ge dispyeserbakenen aag
ur et hane, rubbe ¢l oth for reducing a mechanical |oad of suspension
hol der 20. SF?E’e‘g%‘ﬁEelﬁ}B £S5 protruded toward an opposite side of nmagnetic

clreut O Second fane 2LLE palLyted Lofard munsl e ciroull S ere
R R R AN TRV A
aeoo 0a0Ee A SR B e SRR o biaph e 1 The P i 17 Bbbataa® O
air, thereby changing the electric signal into voice.
Instead of a conventional damper, a suspension formed of suspension
holder 20 and second edge 21 is provided between voice coil member 15 and
frame 19. Suspension holder 20, second edge 21 and first edge 18 form a
15 suspension, which prevents voice coil member 15 from rolling in working. First
edge 18 and second edge 21 form the suspension, so that a damper causing non-
linearity and asymmetry is not needed. First edge 18 and second edge 21 are
substantially symmetrical analog each other for canceling their own asymmetry.
First edge 18 and second edge 21 are protruded in an opposite direction each
20  other. As a result, as shown in the characteristic of input electric power vs.
diaphragm amplitude of power linearity indicated by solid line A and broken line
B of Fig. 2, non-linearity and asymmetry of the suspension can be solved.
Besides, as shown in the harmonic distortion characteristic of the
loudspeaker indicated by curve D and curve E of Fig. 3, the harmonic distortion
25  caused by non-linearity and asymmetry is reduced, so that a high efficiency

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

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



Solid line A shows a characteristic of input electric power vs. diaphragm
anplitude toward nmagnetic circuit 9, and broken line B shows & pecember 2004
characteristic of 25 input electric power vs. diaphragm anplitude toward
the opposite side of magnetic circuit 98 Fig. 3 is a graph showing a
characteristic of harnonic distortion of the | oudspeaker in accordance
with the first enbodi nent of the 3 Decenber 2004 7 invention, and shows
that as a dynam c range of output sound pressure and harnonic distortion
beconmes | arger, harnonic distortion becones smaller. Curve C shows out put
sound pres%e, ﬁg{rve D sho the second harnmonic distortion
characteri ead fxemplosy ®Phe third harmonic distortion 5
characteristic. rkin of the | oudspeaker, whose construction js .
di scussed aboveﬂ"gr Secs EXPBR I N oF BPAHE R I%r@eé}%ﬁﬁteé;h'd'ﬁw%ﬂ%ﬂ’éﬂli s
supplied froman audio anplifier.and the like, s input o coil 16 of
Vol ce coi | TRERBRG 1 Fig it \iEcd iSoh Seshntr ey olen dsadopeaker § aseordanga t,
force is transmitted to diaphragm 17,.then diaphragm 17 vi hrate air,
therebygchmgﬁ ©1H550R @éﬁl‘ipga’gfi awi»Pd%%t 9§F%§Pr¢%éaae%@% cOHo DAl
danper, a suspension.forned of suspensi on ol der, 20 and second edge 21 is
provi ded bé’PﬂgtéWe\Pgie&‘:émEBﬁ a?ré‘h‘ﬁg? %f?st SFmp r?éﬂliféﬁmgﬁé ﬁéﬁé&%’-ﬁ%ﬁ?&’é? 20,
second edge, 21 and fi.rst edge 18 forma 15 _suspension, which prevents yoice
coi l rrenbe&hiSSa\‘P%rﬁerf?ﬂePF‘?lg‘%Fﬁebﬂ%?-ki ng. ﬁ’fr@g- Lo e 19805, RETIREEEHI PR eL 21
formthe suspensio so that a danper causing. nop-.linearity ang asy try
o Mot neodUastm ALy Sfsc te npoeboon A igere e Brked B vedie b mporbor
symmet ri cal, .anal og each other for.canceling their own.as try. Firs
oige 18 and B anfnERTd SHiGHH o Bl RIS oa R ASHE0E G Potiarha baksh
10  position of diaphragm 17 and voice coil member 15. Suspension holder 22 and
diaphragm 17 are substantially symmetrical analog each other about a median
of suspension holder 22 and diaphragm 17. As a result, a long distance
between a fulcrum of first edge 18 and a fulcrum of second edge 21 can be
obtained, thereby preventing voice coil member 15 from rolling.
15
Third Exemplary Embodiment
The third exemplary embodiment is demonstrated hereinafter with
reference to Fig. 5. Fig. 5 is a sectional view of a loudspeaker in accordance
with the third exemplary embodiment of the present invention. The same
20  constituent elements as in the first and the second exemplary embodiments are
identified with the same reference numbers. In Fig. 5, an inner peripheral
part of suspension holder 23 is linked with voice coil member 15 at a linked
position, which is nearer to magnetic circuit 9 than a linked position of
diaphragm 17 and voice coil member 15. An outer peripheral part of
25  suspension holder 23 is bent downward. As a result, distance between a

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

thereby preventing voice coil member 15 from rolling.



20 other. As a result, as shown in the characteristic of input electric
power. vs. dlaphragn1anplltude of power linearity indicated bygﬁgkmgﬂbm.@ A
and broken line B of Fig. 2, non-linearity and asymetry of the suspension
can be solved. Besides, as shown in the harmonic distortion characteristic
of the | oudspeaker indicated by curve D and curve E of Fig. 3, the
harnoni ¢ distortion 25 caused by non-linearity and asymmetry is reduced,
so that a high efficiency | oudspeaker can be obtai ned- Di aphragm 17 is not
limted to an substantially inverted cone shape, and the same effect can
be obt ai ne u5|ngé§ flaté&ﬁﬁ@ 3 Decenber 2004 8 Second Exenpl ary

Enbodi nment Bbodi nent is denpnstrated hereinafter with
ref erence to F| 4. Fi 4 is a sectignal view of a |oudspeaker in

accor dance %tgewléﬂérﬁfpb?@m@%otﬁ demongtrated heretrafter with

I nventi on. e sarre onstituent elenents as.in the first exenplary

enmbodi ment 1‘8 enefo b % vﬁ‘l igh 6 s seghianal anev X ce lendapeaker in r&cmrganqe an

i nner part _of stantjally cone shape suspension hol der 22 is

| i nked fi‘é fgarflh ﬁﬁ%@ﬁryl@lm digignt cdeppresenb pveptiah | Thacwmee to

magneti c CI rcwt an a |inked 10 p05|t|on of diaphragm 17 and voi ce coil
menber 15. €8H& B’f?é'ﬁt e%ﬁl&%raszge%@eddﬂa §rat1 thegughs glbﬁst%hieqemp lary

symetri cal g each at her a nedlan of suspensi on hol der 22 and
di aphr agm £ Oﬁém&nf;%%{ﬂ engﬁpg UIHF]%% siae refesengearumeralber um of 11 Figs 6, edge
18 and a ful crum of se edge 1 can he (%{al ned, thereby reventi ng

voi ce coil 3edBesr PSHP F?r r BTG A suseenmipR ‘é‘rr@l‘iaisy Imkigd divvn tvormgecarhi r d

exenplary e t is.d nstrated reinafter with
phary emgelrmlg at a hrﬁ{m& position, wli!n?ch gs nearer {0 magnetic circuit 9 than a

10  linked position of diaphragm 17 and voice coil member 15. An upper surface of
suspension holder 24 has a corrugated shape. Using the structure discussed
above, response to high acceleration which first edge 18 and second edge 21 can
not follow is achieved, and resonance of a low- to middle-frequency ranges at a
low amplitude is absorbed. As a result, a frequency characteristic is leveled,

15 and resonance distortion is reduced.

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

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



reference to Fig. 5. Fig. 5is a sectional view of a | oudspeaker in
accordance wth the third exenplary enbodi nent of the presentshegBti 004
The sane 20 constituent elenments as in the first and the second exenpl ary
enbodi ments are identified with the sand reference nunbers. In Fig. 5 an
I nner peripheral part of suspension holder 23 is Iinked with voice coi
menber 15 at a |inked position, which is nearer to nmagnetic circuit 9 than
a linked position of _diaphragm 17 and voice coil nmenber 15. An outer

peri pher al 35k thedikes Usiggdhsisbincheregdiscussep ahount digphragm d.7 sabstantaally t |

di stance between a fulcrumof first edge 18 and a ful crum of second edge
21 is expartsdhedmmphyse ag ﬁ&péwmﬁrlmlgwt P9g Adpaeselsi Tespaapes distpriionm
rolling. 3 Decenber 2004 9 Fourth Exenplary Enbodi nent The fourth exenplary
enbodi nent Whichdisaysadhbe @ phassi shafitkatwigpniliaplvagre 1d andswspgnsmn mider6 i s
a sectional_ view of a | oudspeaker in accordance 5 with the fourth

exenpl ary &ob nentovof te haigdledsequeneyeaanees Hhaeduged, candt it dequency

el enents as_described. in the first through the fifth exenplary enbodinents
are i deft i fbagactpriptic eleyaled. r ef erence nunerals. In Fig. 6, an inner

peri pheral part of suspension holder 24 is linked with voice coil nenber
15 at a linked position, which is nearer to magnetic circuit 9 than a 10

| i nked positiaon_of diaphragm 17 and voice coil nmenber 15. An upper surface
of suspen 1§H1E5P86ﬂa§MEﬁg§@Hﬂ€%?rugated shape. Using the structure

di scussed above, response to_high acceleratjon which first edge 18 and
second edge 21 c Sﬁﬁﬂol peemplays eaodement isndemesstiated hretnafian wigh

m ddl e-frequency ranges at ﬁ' | ow anplitude is absorbed. As a result, a
frequency dﬁgqxﬁﬁ?eem g“t’*g-c&i st ige Pelsed sectional igeyverlon dpredspgnisen ir jageprdgnce

reduced. . . . . .
10  with the sixth exemplary embodiment of the present invention. The same

constituent elements as described in the first through the fifth exemplary
embodiments are identified with the same reference numerals. In Fig. 8,
an inner peripheral part of substantially inverted cone shape diaphragm 26 is
linked with a middle section between an inner peripheral part and an outer
15  peripheral part of suspension holder 25. An outer peripheral part of diaphragm
26 1s linked with frame 19 via first edge 18. Using the structure discussed
above, diaphragm 26 becomes much lighter, so that sound conversion efficiency

of the loudspeaker is improved.

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

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



Fifth Exenplary Enbodi ment The fifth exenplary enbodi nent is denonstrated
hereinafter with reference to Fig. 7. Fig. 7 is a sectional vipWweRbe2004

| oudspeaker in accordance 20 with the fifth exenplary enbodi nent of the
present invention. The sane constituent ldl enents as described in the first
through the fourth exenplary enbodinents are identified with the sane
reference nunerals. In Fig. 7, an inner peripheral part of suspension

hol der 25 is linked with voice cqi]l] nenber 15 at a |linked positjon, which
i s nearer tdapkpealé. cAnquter pexinheral past pf suapenpiosi halder 31 iwlinked s 17
and voice coil nmenmber 15. A mddle_section between the jnner peripheral
part and afrzued® parepnd adegnakt bsing ipesizneiiire fescgsred2abeve, coapitedomi t h
a mddl e section of dlaphragn117 usi ng an adhesive 3 Decenber 2004 10 and
the Iike. @5111(#@-‘ 2lhebecomest mushglishipss sa Bisdvaound; spmveagionl vificigney aek the | v
has the sane se as suspension holder 25. As a result, resonance

di stortion} 0“&%9%@ e¥§”@@ﬂ§¥§dby a phase shift between dlaphragn117 and
suspension holder 25, of a low to mddle-frequency ranges is reduced, and
a frequéncy 5 characteristic is |leveled. Sixth Exenplary Enbodi nent The
sixth exenplar¥ enbodi nent. i s denonstrated hereinafter with reference to
Fig. 8. Fi @1gh h Exgmplary Ephodiment of a | oudspeaker in accordance 10 with

the sixth exenp y enbodi nent_  of the &égsent i nvention. The sane
constituent el erTg}ﬁ sighthqesqpplsan embediangnt, & d@mw@rat@@aeherremft@xmary

enbodi nents are ideni_‘,lfled with the sane reference nunerals. In Fi 8, an
i nner peri R ﬁPCGbEﬂ 1gfl sugégéﬂ}sa#ﬁ%ti%?éﬁ’ﬂ%o aﬂeuéwé&ealla@ﬁw 9% is

IInked W|th ddl e, secti on_ between_an i nner. peri pheral part and an outer
mhe eighth exemplary embodiment of thepples%nt 1nverF1)t10n The same

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

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

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

so that input durability of the loudspeaker are improved.

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

constituent elements as described in the first through the eighth exemplary



15 peripheral part of suspension holder 25. An outer peripheral part of

di aphragm 26 is linked with franme 19 via first edge 18. Usi ng bé&ember 2004
structure discussed above, diaphragm 26 becones nuch |ighter, so that
sound conversion efficiency of the |ouddpeaker is inproved. 20 Seventh
Exenpl ary Enbodi nent The seventh exenpl ary enbodi nent is denonstrated
hereinafter with reference to Fig. 9. Fig. 9 is a sectional view of a

| oudspeaker in accordance wth the seventh exenplary enbodi ment of the
present i neathddsmentharesidantified weith thepame refesenee memgtalsr i bed ImFihdlsir st
t hrough the sixth exenplary 25 enbodi ments are identified with the sane

ref erence dugeedges]d ppprtguded tovegrd amepposele phepbmagastic sfrceidife Seaprd
suspensi on holder 27 is linked with a mnmddle section between an inner

peri pher al edae2lang paatrydedtoperd prgmeticgacnited. 3 Decenber 2004 11

di aphragm 17. An_outer peripheral part of suspension holder 27 is |inked
with frame 19 Heangsbopdustiye discussed ajorhevenatiordirededilSdn desmpsed opar
suspension holder 27 beconmes nmuch lighter, so that sound conversion

ef fi ci efcy seeonchedsd dLeopsaidietiveenrpsbedee 18 amdgsrchndedsp 2drip wotldde dent
The eighth exenplary enbodi nent is denonstrated hereinafter wwth reference
to Fig. 10.avpidgd. 1d\y 8 rasulécmiagimpm seyndpressuse heperare lager heeanstalaeee
with the eighth exenplary enbodi ment of the gresent i nvention. The same 10

const i t uentareplifsteradlozeanseof the dendspeaker ¢ary ke obisinedyh t he seventh

exenplary enbodinents are identified with the same reference nunerals. In
Fig. 10, netal material having high thermal conductivity is used for

suspensi on hol der .
' Tenth Exemplary Embodiment

10 The tenth exemplary embodiment .18 demonstrated hereinafter with
reference to Fig. 12. Fig. 12 is a sectional view of a loudspeaker in accordance
with the tenth exemplary embodiment of the present invention. The same
constituent elements as described in the first through the ninth exemplary
embodiments are identified with the same reference numerals. In Fig. 12,

15 first edge 29 is protruded toward magnetic circuit 9, and second edge 30 is
protruded toward diaphragm 17.

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

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

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

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



28 and a bobbin of voice coil nenber 15. Non-nmagnetic and |ight netal
material such as alumnumis preferable. 15 Using the structurepgieseitodes

above, heat generated fromvoice coil nenber 15 is dissipated efficiently
in an atnosphere via the bobbin of voicddcoil nenber 15 and suspension
hol der 28, so that tenperature rise of voice coil nenber 15 is restricted-

As a result, even if an adhesive, whose adhesive strength weakens at a

hi gh tenperature, i.s used, adhesiyve strength between 20 di aphragm 17, .
suspensi on SABfletheis afB pendmeasity apfparymmety sexaskEd S@ng%th, AR at

i nput durahility of the | oydspeaker, are inproyved. N.nth Exenp] ary

‘Enbodi ment %ﬁ?ertyﬁ%?ﬁ&és@@fﬁﬁﬂ!&%ﬂéﬁ%@%ﬁ@a}@e%ﬁwmgtl}r&aé&méﬁewm@rm th
25 referenc%\ to E{d% 1. Fi.g. 11 js a sectional view of a |oudspeaker in
accor dance °t ¢ lpudrreastip 1ePERdary enbodi nent of the present invention.

The sane constituent elements as described in the first through the eighth
exenpl ary 3 Decenber 2004 12 enbodinents are identified with the sane

ref erence l.s. In Fi 1,. first edge 18 is protruded toward an
opposi t s%%&%%ﬁ%ﬁe@. Second edge 21 is protruded toward
magnetic circuit 9. Usj the structuyre. di scyssed above, even. if first edge
1815 d sposed g v géesﬁzalpiwee odizgpnt s ‘E‘é?%%‘?é@tﬁfirg?reé%@f@erlgnﬁhd )
second edge 21 in worKki i S,. avojded. As result, Xxi mym sound pressure
becones | ar§EreREia - ﬂgrgilg-alr%pﬁ% ertional giemoé adpudrred 58 FESREATERN be

obt ai ned. Tenth e ry Enbodi nent .10 The,f.enth exenpl ary enmbodinent is
Gomonerr at SO IR ALK R XA GRLPERREnt of cgPrepsnt @&nti@-?gionaﬁ%ﬁﬁonm

view o & e e RKS hnt e S5 S8 S P are made of urethane.

10 Using the structure discussed above, the loudspeaker including first edge
18 and second edge 21 of this embodiment can reduce increasing rate of weight
of vibration system. As a result, deterioration of efficiency due to increase of

weilght is prevented, because vibration system is light.

15  Thirteenth Exemplary Embodiment
The thirteenth exemplary embodiment is demonstrated hereinafter with
reference to Fig. 15. Fig. 15 is a sectional view of a loudspeaker in accordance
with the thirteenth exemplary embodiment of the present invention. In Fig. 15,
suspenston holder 28 1s made of pulp.
20 Using the structure discussed above, the loudspeaker can secure high
elastic coefficient and large internal loss, and reduce weight of vibration system.
As a result, even if loudspeaker becomes bigger, deterioration of efficiency is

prevented, because vibration system is light.

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

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



with the tenth exenplary enbodi nent of the present invention. The sane
constituent elenents as described in the first through the ni ntbecexsdnbasy
enbodi ments are identified with the sane reference nunerals. In Fig. 12, 15
first edge 29 is protruded toward magnetjlisc circuit 9, and second edge 30 is
protruded toward di aphragm 17. Using the structure di scussed above, even if
a sound path opening such as a net is disposed adjacently in front of
first edge 29, contact between first edge 29 and the net is avoided. As a
resul t, nawrifirheofovdteemsh serenplacypnesbedinientgef the gaesent argmtanp! i Thele

al | owance of the | oudspeaker can be obtained. El eventh Exenplary Enbodi nent
The el eventshnmex eopstaugnt edementnnsi desdeibedsir dhe dinse ribiroragh ehevittitteenth
reference to Fig. 13. Fig. 13 is a sectional view of a | oudspeaker in
accor dance exgﬁlpiiutyh enfimdsheutntare exdempifedy watth dbiemeame ofefetemcpr aaemrirals.
invention. In Fig. 13, first edge 18 is substantially identical to second
edge 21 inlelfEst 16, awentércpempheralpanyof suspensiont hwlder B8 dsipladdatzarer tdi r st
edge 18 and second edge 21 can 3 Decenber 2004 13 cancel their own

non- | i nBar imhgzrett elsqurtdt thareandnhyy psopbhed] peat roffame did% taoidt Enkedndtipowner
linearity, which is caused by non-linearity and asymetry, of the

| oudspeakerrime I¥pyiaveedond edtge |21t h Asxe npdt,ydiEtdomdi betwieed efulomirh tdf first
exenpl ary enbodi nent is denonstrated hereinafter with reference to Fig.
14. Fig. 1l4dge I8 sach mofiderwineof stcend edgs fialierexipanded andaimally, witidrebe
twel fth exenpl ary enbodi nent of the present invention. In Fig. 14, first
-edge 18 andreegmeg veige c@il mamebemti fivin wwlbhpanevorking)si ng the structure

di scussed above, the | oudspeaker including first edge

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

circuit 9.

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

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



18 and second edge 21 of this enbodi mrent can reduce increasing rate of

wei ght of vibration system As a result, deterioration of effipi@ney e
to increase of weight is prevented, because vibration systemis light. 15
Thirteenth Exenpl ary Enbodi ment The thirltbeent h exenpl ary enbodi ment is
denonstrated hereinafter with reference to Fig. 15. Fig. 15 is a sectional
view of a | oudspeaker in accordance wth the thirteenth exenplary

enbodi ment of the present |[nvention. In Fig. 15, A suspension holder 28 is
made - of purbﬁer% m'seiVﬁgtmﬁeé%ﬁttr@eé &B@ 1&%&%@@%@@@% reagnoiiesgaldr ot an
secure high elasti.c coefficient and |large internal |oss, and reduce wei ght
of vi brati &rRERRbiceHcInd. 3 result, even if |oudspeaker becones bigger,
deterioration of efficiency is prevented, because vibration systemis
light. 25 Fourteenth Exenplary Enbodi nent The fourteenth exenplary

enbodi nent | s denonstrated hereinafter with reference to Fig. 16. Fig. 16
is a sectigﬁ‘ﬁﬁntﬂe&gnge&lﬂq@ﬁﬂ eph accordance 3 Decenber 2004 14 with

the fourteenth exenpl ary enbodi nent of the _present jnvention. The_ sane
constit®ent el erdd¥ft SevesiteRatdy ereDiaryt RRbeiment iy slegronsizated; hexedpalier
exenpl ary enbodi nents are_identified with the sane reference nunerals. In
Fig. 16, amibaiiefersses dreFig: bart Mg 1 dpehsiashialy) ertevwry frons| Wewd ohenr er
'to 5 magnetic,circuit 9 than an inner peripheral part of frane 19, and .
li nked wit oudsrpé?ﬁ@elim RLepr ée%ﬁm’nﬁu&ee @qvers&%elg%r%@mnlﬁnapmbada@eﬁeﬂm a
fulcrumof first . edge 18 &Bd a fulcrum of second edge 21 is expanded

maxi mal | y, PERSTEOYAVeRHeYent PRFAMRS sengliifuen pntpsag ppfhe Jpst fremplary

orking. 10 Fif th di t
werxing emgodtigleé?lt argégenr%_ger&/ Wli:-trﬂ)i?hé ga?nr;e reference numerals. In Fig. 19,

10 openings 34 are formed at suspension holder 20. The structure mentioned
above prevents a sound output of suspension holder 20 from interfering with

diaphragm 17, thereby preventing deterioration of sound characteristics.

Eighteenth Exemplary Embodiment

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

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

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

35 prevent this deterioration.



The fifteenth exenplary enbodi nent is denonstrated hereinafter with
reference to Fig. 17. Fig. 17 is a sectional view of a | oudspesk&embé 2004
accordance wth the fifteenth exenplary enbodi nent of the present
invention. The sane constituent el enentld as described in the first through
the fourteenth exenplary 15 enbodi nents are identified with the sane
reference nunerals. In Fig. 17, dustproof net 31 is placed between voice
coi | nenber,,15, an ane 19, by preventing dust and the like from
entering i Mg q%ﬁﬁhh#ﬁ?qﬂgbrlﬁ§h€ tic circuit 9. 20 Sixteenth

Exempl ary Enbodi nt TP xteg&ﬁh exe ary enmbodi ment |s denonstr at ed

hereinafter wit %}'Y% ntjg demopsirated hessinaftenwith

| oudspeaker Ln acc t he sixteenth exerrpl ary enbodi nent of the
present i N&#FFB?F g"rﬁ l%o%ls%%% gesttongl ¥ o8 adeudeneeken ap aceprdpBCee i r st
t hrough the eenth ex emhodj.nents are identified with the sane
ref erence Wh %ﬂ s qu)' ,13% e&%?%i‘m@ﬁ& ot i‘?r&’i?éell'g meentigied The h

magnetig¢ circuit 9, i nner en S, i.on (bottom side) of frame 19
i ngl ude véﬁ‘P%GP‘é%ﬂ%lfﬂﬁﬁ?W@n%éﬁ df@@@flﬁﬁétmsﬁﬁe firgle thrgh e pigigeeni eby

preventing dust and the lLike fromentering into magnetic gap 14 of
magneti ¢ cicremi eggv@,ﬁ!p@g ﬁ‘rExléﬂ’ﬂF’gea E'H%b(#lﬁeﬁﬂms Brejg e AHEEHRlS-
exenpl ary di at ed rel n th reference to Fi
19. Fig. 13"1 ﬁaﬁbﬂﬁ?ﬁg @afrfl 81‘: ﬁ\%#edd@stﬂs@alﬂ@ dspegker of
accordancet$| BE% sev nt e nth gxe ry enb di ment of .the present

i nvention. “ffie t?‘tg AeuteRt o 1¥1V?1§#01bxéﬁfél an yelastic

enbodi ment 36 cied n(}fls]:aéoei‘l é’ﬁgeth 18 aggaﬁh;gftﬁgg (r)]fc §rst eﬁ%@ei's.s 'n Fig. 19,

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

loudspeaker is reduced and power linearity thereof is improved.

15
INDUSTRIAL APPLICABILITY
As discussed above, in this invention, a loudspeaker forming a suspension
by a first edge and a second edge can reduce harmonic distortion and improve
power linearity, thereby increasing its performance.
20
25



10 openings 34 are formed at suspension holder 20. The structure nentioned
above prevents a sound out put of suspension hol der 20 from i ntenéemb&ionst h
di aphragm 17, thereby preventing deterioration of sound characteristics.

Ei ght eent h Exenpl ary Enbodi ment 15 The €lif{ght eenth exenpl ary enbodi ment is
denonstrated hereinafter with reference to Fig. 20. Fig. 20 is a partially
cutaway sectional view of the | oudspeaker in accordance with a eighteenth
exenpl ary enbodi nent of the present inyentiqn. The same constituent

el enents as described in the first tmgt he seventeenth exenpl ary
enbodi nents are identified with the same 20 reference nunerals. In Fig. 20,
between first edge 18 and second edge 21, openings 35 are fornmed at frane
19. The structure n ionﬁd above prevents diaphragm 17, first edge 18,
frame 19, secon&-égg‘é SPLAZEY SHBREEHIE hol der 28 and voice coil nenber 15
fromform ng an ig’ber medi ate chanmber. Jf the internediate chanber is
formed, a sound olf¥Y fupaghetic,civetinsludmes magneis gam or f eres with di aphr agm
17, and_sound character.istics deteriorate, Openings 35 prevent this .
deterioPation. 3 @@eﬁ‘b‘é‘? C%‘géﬁerﬁ enARpOseh it tgﬁ?é‘hﬁﬂ%&? gamobisad magpetic

ni net eenth exenpl a l\{ enbodi ne is.demonstrated hereinafter with reference
to Fig. 21.01#@#8‘].0&% #ang awoVaBRA0k i ew of a | oudspeaker in accordance
with the nineteen exenpl ary epbodi nent of the present jinyvention.. The 5
sanme constituent Q’Féné’ﬁf’ r%%‘}gd‘ﬁ 58 pewriReriphere] part sl with sadgrient h
exenpl ary enhodi nent s r.g igentifie_d with the sane reference nunerals. 1In
Fig. 21, c&btiBEm3ss 186 the magnelicgaPs al | box, is fixed to the

l|'oudspeaker of t fi.rst t.hrough ei ghteenth emhodi pent of_ this.invention,
and aﬁ el astic Pd? a fravae im{(e&lgwth a8 outer perip erafmpart of said diaphragm

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

edge.

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

holder are made of metal.

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

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



coefficient of second edge 21 is larger than that of first edge 18. 10
Usi ng the structure discussed above, even if the | oudspeaker i3D&sRberi?2004
the rather small cabinet 36, a suitable suspension characteristic can be
obtained wusing an air cushion, first edg® 18 and second edge 21. As a
result, non- linearity and asymmetry are cancel ed exactly, so that harnonic
distortion of the |oudspeaker is reduced and power linearity thereof is

i mproved. 15 | NDUSIRI.AL APPLI CABI.LI TY As di scussed above, in this

i nvention, a IodHﬁ%@ﬁRBQQFEkﬁfH clgmlspension by a first edge and a second

edge can reduce harnpni ¢ djstortipn and i nprquve power_ linearity, thereby
increasing its perf% ﬁ’ffﬁ’&gim sz@f@ W@W@Faf@@&rg?a@_ﬂaﬂs‘@? cpewt, and

| oudspeaker, ,conprising:. (a) a netic circuit including a magnetic gap; 5
(b) a voi cdhese O@ﬁ%ls&lg%@gg%wa? é%@‘ﬁ@hféﬂ@ap of said magnetic
circuit and having a novable coil; (c) a di aphragm whose inner peripheral
part is linked with said voice coil nenber, outside the magnetic gap; (d)

a frane_linked w n qQute eripheral part of said diaphragm 10 via a
first edge: andvg('télg‘eaok‘g%é‘k%ﬁdﬁ‘bm r whose inner peripheral part is

i nked with said ojce.cojl Jrember at | i nk osition, which i s nearer
t IO sai dwrragn ot : c C;/‘Prb@ﬁe(m %he first ecfge 1as su stalmtl v Pdenltlcl to the sl*.econﬁlcl edge 1n

elastie coefficient.

6. The loudspeaker of claim 4,
10 wherein the first edge 1s substantially identical to the second edge in

elastic coefficient.

7. The loudspeaker of claim 5,

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

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

wherein an outer peripheral part of said suspension holder is

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



than a |inked position of said diaphragmand said voice coil nenber,
wherein an outer peripheral part of said suspension hol der is 3B&ehb&ieeds
with said frane via a second edge, wherein the first edge and the second
edge are substantially symetrical anallg each other about a nedian of the
first edge and the second edge. 20 2. The | oudspeaker of claim1, wherein
a bobbin of said voice coil nenber and said suspension holder are nade of
metal . 3. The | oudspeaker of claim1l, 25 wherein the first edge is
protruded ttmaemnhlisppdsnthsaiddeame viathe senegdedge. circuit, and the second
edge is protruded toward said magnetic circuit. 3 Decenber 2004 18 4. The

| oudspeaker of claiml, wherein the first edge is protruded toward said
magnetic circuit, and_ the second edge is protruded toward said di aphragm
5 5. The | oudspdak&hedpudapgpkenofcipendin the first edge is substantially
identical to the second edge in elastic coefficient. 6. The |oudspeaker of
claim4, 10 wherei Whensin jamsouseye Peeipbatadt apaitapf paidienspension holder second
edge in_ elastic coefficient. 7. The |oudspeaker of claimb5, wherein the
first efige PAaeed: pearescionspidgpacaptc wigaitothany emhinmer neipheral part of said

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

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

10  said magnetic circuit.

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

wherein an opening is formed at said suspension holder.



8. The | oudspeaker of claim6, wherein the first edge and the second edge
are made of urethane. 9. The | oudspeaker of claim7, 20 wherei hDe®infer 2004
suspensi on hol der is nade of pulp. 10. The | oudspeaker of claims$S, wherein
sai d suspension holder is nmade of pulp. #6 11. The | oudspeaker of claim 3,
wherein an outer peripheral part of said suspension holder is placed
nearer to said nmagnetic circuit than an inner peripheral part of said 3
Decenber 2004 19 frane, and linked with said frane via the second edge. 12.
The | oudspeaker of claim4, wherein an outer peripheral part of said
suspensi on hol der_ | 5 glac d nearer to said magnetic circuit than an

i nner peripheraﬁﬁ%gﬁﬁlﬁﬁ er pr el 4nd |inked with said frame via the
second edge. 13. The, | oudspeaker of ¢laim 3, w@erein a dustproof net is

pl aced between sai dVEEEPRAS WEIEYT r’é’ﬁa]atfﬁl ahspepsipnehelderi rcuit. 14.
The | oudspeaker of claim4, wherein a dustproof net is placed between said
suspensi on holder and said nmagnetic circuit. 15. 15. The | oudspeaker of
claim 3, wherein an. inner end of said frane is linked with said nagnetic
circuit? and anjﬁhﬂgﬁqéﬂéﬁ PFBE§8Fn§%id frame includes a vent hole having

a : o
wherein an opening is formed between the first edge and the second

edge, at said frame.

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

edge, at said frame.

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

elastic coefficient.

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

elastic coefficient.

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

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



dust proof net. 20 16. The |oudspeaker of claim4, wherein an inner end of
said fanme is linked with said magnetic <circuit, and an inner XDé&eSB&200N
of said frame includes a vent hol e havi a dustproof net. 25 17. The

| oudspeaker of claim3, wherein an openifig is formed at said suspension

hol der. 3 Decenber 2004 20 18. The | oudspeaker of claim4, wherein an _
opening is forned at said suspension holder. 5 19. The | oudspeaker of claim

3, wherein g,gn?é)%%p%%ﬁd%ﬁ% L%%Eaéeagi% r]‘;‘g& first edge and the second

edge, at sal sSpe claim4, 10 wherein an opening

I's formed between e t second., edge t-.sai rame. 21.
The | oudspeaker o &)%ﬁjah{eg%nvﬁ‘gr%‘él?ﬂ%n e?’mé’ﬁ&ph(?r%i rl?:étﬁ%tOfiséu m&%m a
cabi net at a%ee 15 side of said diaphragm and the second edge is

| ar ger thar‘l'?}?ﬁ%gl rst 'edge in elastic coefficient. 22. The | oudspeaker of

claim . Where! ST e Lol GRS SR BT ol e
first egoe oty said voice coil member at a linked position, which is nearer to said
magnetic circuit than a linked position of said diaphragm and said voice coil
member,
wherein an outer peripheral part of said suspension holder is
linked with said frame via a second edge,

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

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

15 and said suspenston holder.

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

holder are made of metal,

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

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

the second edge is protruded toward said diaphragm.



elastic coefficient. 23. A | oudspeaker conprising: (a) a magnetic circuit
including a magnetic gap; 25 (b) a voice coil nenber disposed 3mMecbRBer 2004
magneti c gap of said magnetic circuit and having a novable coil; (c) a

di aphragm whose i nner peripheral part i< inked with said voice 3 Decenber
2004 21 coil menber, outside the magnetic gap; and (d) a frane linked with
an outer peripheral part of said diaphragm via a first edge; wherein an

i nner peripheral part of a suspension holder is linked 5 with said voice
coil nmenmber at a linked position, which is nearer to said nmagnetic circuit
than a |inked p&siibon o] sa{d qhggpragn1and said voice coil nenber,
wherei n an out el’p Pé AR @ @ 4Pd suspension holder is - linked with
said frane via a second_edge 10 wherein the first edge and the second edge
are substantial |y veysneit Fie Brstadgedy subsianbiableridanbcal te thedespndedgnin
first edge and the_second edge, wherein said diaphragmand sai d suspension
hol der aree‘§ﬁﬁ§¥ﬁﬁ§?%ﬂqy symmetri cal anal og each ot her about a nedi an of
sai d di gphragm 15 and sai d suspension hol der. 24. The | oudspeaker of claim
23, whePein a bobbin of said voice coil menber and said suspensi on hol der

are made of netal.
28. The loudspeaker of claim 26,

wherein the first edge is substantially identical to the second edge in

elastic coefficient. .

10 29. The loudspeaker of claim 27,

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

30. The loudspeaker of claim 28,

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

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

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

95  linked with said frame via the second edge.

34. The loudspeaker of claim 26,



20 25. The | oudspeaker of claim 23, wherein the first edge is protruded
toward an opposite side of said magnetic circuit, and the secingeBgeons
protruded toward said nmagnetic circuit. 25 26. The | oudspeaker of claim 23,
wherein the first edge is protruded towadd said magnetic circuit, and the
second edge is protruded toward said di aphragm 3 Decenber 2004 22 27. The
| oudspeaker of claim25, wherein the first edge is substantially identical
to the second edge Iﬁe el astic coeffi.cien 5 28. The(:i | oudspeaker g‘z ¢claim

26, wherein the fir% r@Hbé‘r’r OUutths PEHP 8? y PYEeE sa1d sPspensien L#ye in
el astic coefficjient 9. The,.l ouds ker of. claim2%7, erein_the
first edge PARE %tﬂﬁa’éeéctt?n%al d’&@gﬁ?%cr%}& 30 aphismsT eyipheral pegtofsardr of
cl ai m 28, erein %E @P and th secon %gge are nmade of urethane.
15 31. The TH08sHE Bke in PPC9RA§98Espensi on hol der is nade

of pulp. 32. The | oudspeaker of cl ai m 30, 20 wherein said suspension hol der
is made of pul p. 33. The | oudspeaker of claim 25,

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

said magnetic circuit.

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

said magnetic circuit.

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

dustproof net.

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

dustproof net.

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

wherein an opening is formed at said suspension holder.



wherein an outer peripheral part of said suspension holder is placed

nearer to said magnetic circuit than an inner peripheral part PhHesmbs 2004
frame, and 25 linked with said frame via the second edge. 34. The

| oudspeaker of claim 26, 3 Decenber 2004293 wherein an outer peri pheral
part of said suspension holder is placed nearer to said magnetic circuit
than an inner peripheral part of said frame, and |inked with said frane
via the second edge. 5 35. The | oudspeaker of claim25, wherein a dustproof
net is placed between said suspension holder and said nagnetic circuit.

36. The | oudspeaker, of, claim 26, .10. rein a dustproof net is placed

bet ween said suggeﬁg?&ﬂu enk.rggéauggﬁﬁ magnetic circuit. 37. The

| oudspeaker of claim25,. wherein an jnner d of said frane is Linked with
said magnetic 15 OFPEUT AMGRPIIRE i fripcd beSeer Gt oot sdER anilihe Tererdes
a vent hole avipgﬂa dust proof net. 38. The | oudspeaker of claim 26,
wher ei n an §9%ffe? BA™Eai d frame is linked with said magnetic 20
circuit, and an inner end section of said frane includes a vent hol e having

a dustproof net. 39. The | oudspeaker of claim?25, wherein an opening is

formed at sai d sponens) QR AokIEts i 26,

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

edge, at said frame.

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

elastic coefficient.

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

elastic coefficient.

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

via a first edge;



40. The | oudspeaker of claim 26, wherein an opening is fornmed at said
suspensi on hol der. 3 Decenber 2004 24 41. The | oudspeaker of ciBeddmB&,2004
wherein an opening is formed between the first edge and the second edge,
at said frame. 5 42. The | oudspeaker of &¥aim 26, wherein an opening is
formed between the first edge and the second edge, at said frane. 10 43.
The | oudspeaker of claim 25, wherein said magnetic circuit is covered with

a cabinet at an opposite side of said diaphra and the second. edge is

| arger than the firSCeEdge T AR 8§’tlpge{'ﬁ'}e$ﬁ‘ritc%ts}m@%n§fﬁ?S}’Fﬁ@eq 5u dker
of claim 26, .wher.gin said.ymagnetic circuit {s covered . with a cabinet at an
opposi te s‘PHyﬁﬁlﬁsg?lﬁea‘foé]p %@f)r?r zi’ﬁdatclﬁ%k"sciaé’@ﬁ 1%y gEhich 13, earer (o saifle
first edge in el.astic.cqefficlient., 20 45. tA I.8ﬁsgﬁgker cojTpri.si ng: é ) a
magneti oo PEBNTHT ULl e dighed pasiyep: of wid alioBheaeme and NerbErceceosed
in the rragnetia%egﬁp of said magnetic <circuit and having a novable coil;

(c) a di aph'?iﬁ ose inner peripheral part is linked wth said voice 25

coil nmenber, outside,the magnetic gap;, ,and, (d fra i nked wi an outer
peri phePal part of Wherpiy,; & h?lg;ﬁrn gpee'lpheral ( p)ar\? of said suspension fut]lder is

linked with said frame via a second edge,
wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second
edge,
10 wherein an upper surface of said suspension holder has a corrugated

shape.

46. The loudspeaker of claim 45,
wherein a bobbin of said voice coil member and said suspension

15  holder are made of metal.

47. The loudspeaker of claim 45,
wherein the first edge is protruded toward an opposite side of said

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

20
48. The loudspeaker of claim 45,
wherein the first edge is protruded toward said magnetic circuit, and
the second edge is protruded toward said diaphragm.
25 49. The loudspeaker of claim 47,

wherein the first edge is substantially identical to the second edge in

elastic coefficient.



via a first edge; 3 Decenber 2004 25 wherein an inner peripheral part of a
suspension holder is linked wth said voice coil nenber at a 1padkgder 2004
position, which is nearer to said magnhetic circuit than a |inked position
of said diaphragm and said voice coil mdhber, 5 wherein an outer

peri pheral part of said suspension holder is Ilinked with said franme via a
second edge, wherein the first edge and the second edge are substantially
symmetri cal anal og each ot her about a nedian of the first edge and the
second edge, 10 wherein an upper surface of said suspension holder has a

corrugated shapg. 6., The |pudspeaker, .of claim45, wherein a bobbin of
sai d voi ce coil %ﬁe?‘;gl&lo%%@eggfeﬁog‘ﬁ@%ﬁ?i on 15 hol der are made of netal.
47. The | oudspeaker_pf cl al m.4 erei he.first ed i§ protruded toward
an opposite s!ode ofwﬁ%ﬁebn %ﬁ%ﬁ‘?%&%ﬁﬁé’g?{@%ﬂk’ %ﬁé‘%@gﬁ%@e&fﬁ@ﬁ&égge In
pr ot r uded t?w%rd sat d magnetic circuit. 20 48. The | oudspeaker of clai m 45,
wherei n t h&43 csoe%c fs protruded toward said nagnetic circuit, and the

second gdge is protruded toward said di aphragm 25 49. The | oudspeaker of
claim 47, wherein the first edge is substantially identical to the second

edge in 51. The loudspeaker of claim 47,

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

52. The loudspeaker of claim 48,

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

53. The loudspeaker of claim 51,

wherein said suspension holder is made of pulp.

15 54. The loudspeaker of claim 52,

wherein said suspension holder is made of pulp.

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

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

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

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



el astic coefficient. 3 Decenber 2004 26 50. The | oudspeaker of claim 48,
wherein the first edge is substantially identical to the secomipedgBeri?004
el astic coefficient. 5 51. The | oudspeaker of claim47, wherein the first
edge and the second edge are nade of ureéffthane. 52. The | oudspeaker of claim
48, 10 wherein the first edge and the second edge are nade of urethane. 53.
The | oudspeaker of claimb51l, wherein said suspension holder is made of

pul p. 15 54. The I% dipe ker_of claimb52, wherein said suspension holder is
made of pul p. 597- gé ousirpepkenelclam diai m 47, wherein an outer periphera
part of said suspensjon holder is_ 20 placed nearer to said nagnetic
circuit than an i nrfeheissr aguetrnoohbaetis glaced hetwepn gaid wenﬁmgwlésman%ai d
flame via the, second edge, 56. The | oudspeaker of claim 48, wherein an

out er peri Akt Bageshe cBEUtai d suspension holder is 25 placed nearer to
"said magnetic circuit than an inner peripheral part of said frame, and
linked with said franme via the second edge. 3 Decenber 2004 27 57. The

| oudspeaker of clajm 47, .
b 58. The loudspeaker of claim 48,

wherein a dustproof net is placed between said suspension holder and

said magnetic circuit.

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

dustproof net.

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

dustproof net.

61. The loudspeaker of claim 47,

20 wherein an opening is formed at said suspension holder.

62. The loudspeaker of claim 48,

wherein an opening is formed at said suspension holder.

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

edge, at said frame.



wherein a dustproof net is placed between said suspension holder and said
magnetic circuit. 5 58. The | oudspeaker of claim 48, wherein & Desinpéoobhs
net is placed between said suspension holder and said nagnetic circuit.

59. The | oudspeaker of claim47, 10 wher¥$in an inner end of said fame is

i nked with said magnetic circuit, and an inner end section of said frane
i ncludes a vent hole having a dustproof net. 60. The | oudspeaker of claim
48, 15 wherein an inner end of said frane is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hol e having

a dustproof net, . . The | ouds ker of claim47, 20 wherein an opening is

forned at said gﬁsﬁéﬁéﬁﬁpﬁ%ﬁe&?&%‘?‘l he | oudspeaker of claim 48, wherein

an opening is forned at.said suspension hqlder. 3. The |lo eaker, of

claim 47, wherein %B%?H@PF?TP%%#@WBME’HQ?%EQ %r?fs? %‘d@%&lgﬁ% seepad

second -ed%ﬁr att sa('?] frame. 3 Decenber 2004 28 64. The | oudspeaker of
HepettPay

cl aim 48, hi ng is forned between the first edge and the
second 5edge, at said frane. 5
65. The loudspeaker of claim 46,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in
elastic coefficient.
10
66. The loudspeaker of claim 47,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in
elastic coefficient.
15
67. The loudspeaker of claim 48,
wherein said magnetic circuit is covered with a cabinet at an opposite
side of said diaphragm, and the second edge is larger than the first edge in
élastic coefficient.
20
68. A loudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
(b} a voice coil member disposed in the magnetic gap of said magnetic
circuit and having a movable coil;
25 (c) a diaphragm whose inner peripheral part is linked with said voice

coil member, outside the magnetic gap; and

(d) a frame linked with an outer peripheral part of said diaphragm



65. The | oudspeaker of claim46, wherein said magnetic circuit is covered
with a cabinet at an opposite side of said diaphragm and thes peceBé xedge
is larger than the first edge in elastic coefficient. 10 66. The

| oudspeaker of claim 47, wherein said nefhetic circuit is covered with a
cabinet at an opposite side of said diaphragm and the second edge is

| arger than the first edge in elastic coefficient. 15 67. The | oudspeaker
of cIa|n148 mﬂ@ﬁg a said magnetic circuit is covered with a cabinet at an
opposite U8 HFVEUBY di aphragm and t he second edge is Iarger than the

first edge in elastic coefficient uds eaker I Sj

nmagnet i cgci rcuit i nvg*‘@cﬁl%dl%lﬁﬁng‘?ﬁlBg@ﬁg pa(rB é‘ i ?’Qeélst‘:%‘rl rT‘,‘;)f‘%ﬂ)’@nlg’é’ﬁ“%‘fi)losed
in the magne% p.af sai.d ma netlf ircuit and having a novabl e coi 25
(c) a diapht brﬁ%ﬁ %‘C? n‘i%‘r Pp‘hé‘ Eil PEsIIORK {1 BaEeryip s@d coi |

menber, outside the. and nked with an outer
peri pher al Iﬁﬁg?etﬂﬁ‘ C’s’fﬁ'i1 a&p’l‘u Hgﬁ'm é@%rt?gr ‘i‘ggia%aﬂnaa&dﬁ%@tvoé@g%o
wher ei ngan |nn%r peri pheral part of a suspension holder is |inked
member,
| wherein an outer peripheral part of said suspension holder is
linked with said frame via a second edge,
wherein the first edge and the second edge are substantially
symmetrical analog each other about a median of the first edge and the second
10  edge,

wherein a middle section of said suspension holder is coupled with a

middle section of said diaphragm.

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

holder are made of metal.

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

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

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

wherein the first edge is substantially identical to the second edge in



with said voice coil nmenber at a |linked position, which is nearer to said
magnetic circuit than a |inked position of said di aphragm and 3S@dc8mN@i064
coil 5 nenber, wherein an outer peripheral part of said suspension hol der
is linked with said frame via a secondzgdge, wherein the first edge and

t he second edge are substantially symretrical anal og each other about a
nmedi an of the first edge and the second 10 edge, wherein a m ddle section
of said sus ensionﬁ?ol er is coupled with a mddle section of said

di aphr agm S&FUCHEM Y Mspeaker of claim 68, 15 wherein a bobbin of said
voi ce coil nenber and said suspension holder are nade of netal. 70. The

| oudspeaker of claim68, wherein the first edge is protruded toward an

opposite side of _sajd, 20 magnetic circuit, and the second edge is

protruded towar 3%@*‘8@1‘&%@8?&? %“:Cﬁﬁlﬁ?ﬁ 71. The | oudspeaker of claim 68,

wherein the first edge is protruded .toward said . etic circuit nd. the

second edge is protvg}g%t@bnflg‘?/\ﬁf%f %%%S&ﬁﬁ%ﬂiﬁﬂrg’ ‘ggg{;lﬁal P, elsgﬁ%%g‘i%ee’rn of

claim 79, &%ei n e first edge is substantially identical to the second
3

edge in "30 elastic coefficient. 73. The | oudspeaker of
claim71,

74. The loudspeaker of claim 72,

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

10 75. The loudspeaker of claim 73,

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

76. The loudspeaker of claim 74,

wherein said suspension holder is made of pulp.

15
77. The loudspeaker of claim 75,
" wherein said suspension holder is made of pulp.
78. The loudspeaker of claim 70,

20 wherein an outer peripheral part of said suspension holder is
placed nearer to said magnetic circuit than an inner peripheral part of said
frame, and linked with said frame via the second edge.

79. The loudspeaker of claim 71,
25 wherein an outer peripheral part of said suspension holder is

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

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



wherein the first edge is substantially identical to the second edge in 5
el astic coefficient. 74. The | oudspeaker of claim 72, wherein 3M8&:fbdrShos
edge and the second edge are nmade of urethane. 10 75. The | oudspeaker of
claim 73, wherein the first edge and theélsecond edge are nmade of urethane.
76. The | oudspeaker of claim 74, wherein said suspension holder is nmade of
pul p. 15 77. The | oudspeaker of claim 75, wherein said suspension holder is
made of pulp. 78. The | oudspeaker of claim 70, 20 wherein an outer

peri pheral part of said suspension holder is placed nearer to said

magnetic circuit than_an_ inner peripheral part of said frame, and |inked
with said frame30i %ﬁ? W@@Eg]ﬁ%f ‘éfcfé%‘mﬁa The | oudspeaker of claim 71, 25

wherein an outer peripheral part of said suspension holder is placed
nearer to sai d nmagteRqreins dusinrophagt isplageddieteen saut suspsasiondiolder apd
frame, and lipked wiith sajd franme via the second edge. 3 Decenber 2004 31
80. The Io@é&%ﬁ@%@?méﬁuﬁﬂﬁin17o, wherein a dustproof net is placed between
sai d suspension holder and said magnetic circuit. 5 81. The | oudspeaker of
claim72,

81. The loudspeaker of claim 71,
wherein a dustproof net is placed between said suspension holder and

said magnetic circuit.

10 82. The loudspeaker of claim 70,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

15 83. The loudspeaker of claim 71,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a

dustproof net.

20 84. The loudspeaker of claim 70,

wherein an opening is formed at said suspension holder.

85. The loudspeaker of claim 71,
wherein an opening is formed at said suspension holder.
25
86. The loudspeaker of claim 70,

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



wherein a dustproof net is placed between said suspension holder and said
magnetic circuit. 10 82. The | oudspeaker of claim 70, wherein an inner end
of said frame is linked with said nagneti circuit, and an inner end
section of said frame includes a vent hole having a dustproof net. 15 83.
The | oudspeaker of claim 71, wherein an inner end of said frane is |inked
wth said magnetic <circuit, and an inner end section of said frane

i ncl udes a vestgehal sihéraimizg a dust proof net. 20 84. The | oudspeaker of
claim 70, wherein an opening is formed at said suspension holder. 85. The
| oudspeaker of claim 71, wherein an opening is formed at said suspension
hol der. 25 86. The | oudspeaker of claim 70, wherein an opening is forned
between the first 8ddgbe lpwdspeakesofdatn 732 edge, at said frame. 87_ The

| oudspeaker .of claim 71, wherein an _opening is formed between the first
edge and the second W@ﬁ§é¥1%903ﬁﬁﬂgﬂ$§W§Ed twaurethedingt pdadend blte sdcandn 69,
wherein said netic,gircuit is covered with a cabinet at an opposite
side of said ggpﬁﬁ%@ﬁééﬁgﬁﬁ the second edge is larger than the first edge
in elastic coefficient.

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

elastic coefficient.

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

' elastic coefficient.

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

elastic coefficient.

. 91. Aloudspeaker comprising:
(a) a magnetic circuit including a magnetic gap;
. (b) a voice coil member disposed in the magnetic gap of said magnetic

circuif and having a movable coil;
-~

(c) a suspension holder whose inner peripheral part is linked with said

: voice coil member, outside the magnetic gap;



89. The | oudspeaker of claim 70, wherein said magnetic circuit is covered
with a cabinet at an opposite side.of said diaphragm and the second edge
is larger than the first edge in elasticggoefficient. 90. The | oudspeaker
of claim71,. wherein said magnetic circuit is covered with a cabinet at an
opposite side of said diaphragm and the second edge is larger than the
first edge in elastic coefficient. 91.. A |oudspeaker conprising: (a) a
magnetic circuit i néfuelifiagediniadmathi an gder, periphem! pait of saidi susponsioe thottles posed
in the magnetic, i d gnetic circuit and having a novable coil;
(c) a suspensi gvr%gﬁg C%égg%ogléﬁai nner peripheral part is linked with.said

voi ce coil nenber, Lﬂtsi de .t he netic gap;. 33aid) a frame linked with an
outer peripheral pal® dllaphraee whesssinsar netinberal pagt i bekehwiddgeniddie ( e)

a di aphragm. i nner. .peripheral rt is linked with a mddle section-
of said sus p\é\%és)cl%%ﬁ n%ﬁ%lgrs,“sggilﬂo'ﬂilﬁ)g‘fﬁ'ajﬂﬁ r3giehpsa ophrar aperigherel i s

| i nked wi th sgig:-f¥: I -fkrst edge; wherein the first edge and the
second edge a?!‘é&sf%%‘g?‘g%ﬁ%%‘ih%ﬁ%%afﬂfﬁfe%?m og each other about a nedian
of the first edge andg}heis&seN¢,.«+& - he_l oudspeaker of claim 91,
wherein a -bobbin of sal 1vglifl“lgeﬁéscgi fgg%ar?’%éir the gseegp g‘f@pé‘ﬁ%iwsw rare
made of met al symmetrical analog each other about a median of the first edge and the second

edge.

92. The loudspeaker of claim 91,

wherein a-bobbin of said voice coil member and said suspension

holder are made of metal.

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

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

94. The loudspeaker of claim 91,

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

- ‘the second edge is protruded toward said diaphragm.

95. The loudspeaker of claim 93,

- . : ". wherein the first edge is substantially identical to the second edge in,

elastic coefficient.

96. The loudspeaker of claim 94,

wherein the first edge is substantially identical to the second edge in



93. The | oudspeaker of claim91, wherein the first' edge is protruded
toward an opposite side of said magnetic circuit, and the secon&e@Bge00s
protruded toward said nmagnetic circuit. 94. The | oudspeaker of claim 91,
wherein the first edge is protruded t onatdd sai d magnetic circuit, and the
second edge is protruded toward said di aphragm 95. The | oudspeaker of
claim93, wherein the first edge is substantially identical to the second
edge in elastic cgefficient. J 96. The | oudspeaker of claim 94, wherein
the first UG QeHPantially identical to the second edge in 3 Decenber
2004 34 elastic coefficient. 97. The | oudspeaker of claim 93, wherein the
first edge and the second edge are nade of urethane. 5 98. The | oudspeaker

of claim94, wherein the, first edge. and the second edge are nade of

ur et hane. 99. Tﬁg Fﬁﬁ&%‘b@&’ﬁ@?e’b?ﬂg?ﬁ?%%%, 10 wherein sai d suspension
hol der is made of .pulp. .100. .The ] oudspeaker of ¢l aim 94, erein said
suspensi on hol der ivgh%ifb‘é%b? ﬁ'ﬁé}leﬁigeféldl@’fse‘f%& P@%g{%g@éﬁ*%m%ﬁh&iﬂﬁ 93,
wherein5an outer peripheral part of said suspension holder is

98. The loudspeaker of claim 94,

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

99. The loudspeaker of claim 93,

10 wherein said suspension holder is made of pulp.

100. The loudspeaker of claim 94,

wherein said suspension holder is made of pulp.

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

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

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

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

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

said magnetic circuit.



pl aced nearer to said nmagnetic circuit than an inner peripheral part of
said franme, and linked with said franme via the second edge. 20pdfgber P4
| oudspeaker of claim 94, wherein an outgg peri pheral part of said
suspensi on holder is placed nearer to id magnetic circuit than an inner
peri pheral part of said frame, and linked with said frame via the second
edge. 25 103. The | oudspeaker of claim 93, wherein a dustproof net is

pl aced between sai d suspension holder and said magnetic circuit. 3
Decenber 2004 35 104. The | oudspeaker of claim 94, wherein a dustproof net

is placed betweqp,Sai ' p and said magnetic circuit. 5 105.
R L e

The | oudspeaker ereirn an inner end of said franme is |inked

'l udes a vent . ol Sset Aot ol A becifey ;A Hepthin i an,

claim 94, ﬁ{ﬁﬁ@m@ﬂckﬂﬂgﬁ end of said franme is linked with said nagnetic
circuit, and an i-nner ‘end section of said frame includes a vent hol e having
a dustgroof net. 15 107. The | oudspeaker of claim 93,

105. The loudspeaker of claim 93,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
10
106. The loudspeaker of claim 94,
wherein an inner end of said frame is linked with said magnetic
circuit, and an inner end section of said frame includes a vent hole having a
dustproof net.
15
107. The loudspeaker of claim 93,

wherein an opening is formed at said suspension holder.

108. The loudspeaker of claim 94,

20 wherein an opening is formed at said suspension holder.

109. The loudspeaker of claim 93,
wherein an opening is formed between the first edge and the second
edge, at said frame.
25
110. The loudspeaker of claim 94,

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



wherein an opening is fornmed at said suspension holder. 108. The

| oudspeaker of claim94, 20 wherein an opening is fornmed at s& Uecstbenst on
hol der. 109. The | oudspeaker of claim 93, wherein an opening is forned
between the first edge and the second eitfige, at said frame. 25 110. The

| oudspeaker of claim 94, wherein an opening is fornmed between the first
edge and the second 3 Decenber 2004 36 edge, at said frane. 111. The

| oudspeaker of claim 92, wherein said magnetic circuit is covered with a
cabi net at edgeopp¥ddeams si de of said di aphragm and the second edge is

| arger than the first edge in elastic coefficient. 112. The | oudspeaker of
claim93, wherein said magnetic circuit is covered with a cabinet at an
opposite 10 side of said diaphragm and the second edge is larger than the
first edge in diladsthelousspeakeroficlaim 82, The | oudspeaker of claim 94,
wherein said magnetic circuit is covered wwth a cabinet at an opposite 15
side of said di aphrebeieinpaid magseiiepiacedgeceveredmadr a cabinet aé ahiqpposidege
in elastic coefficient. 114. A | oudspeaker conpri sing: (a% a _magnetic

ci rcuit 9i nelidrichgaid diapuepm, gyl the second edge is larger than the first edge in

elastic coefficient.

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

elastic coefficient.

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

elastic coefficient.

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

with a middle section of said diaphragm,



20 (b) a voice coil nenber disposed in the magnetic gap of said nagnetic
circuit and having a novable coil; (c) a di aphragm whose i nner3 peeinpdrenad
part is linked with said voice coil nenber, outside the magnetic gap; and
(d) a frane linked with an outer periphefal part of said diaphragm 25 via
a first edge; wherein an inner peripheral part of a suspension holder is
linked wth a mddle section of said diaphragm 3 Decenber 2004 37 wherein
an outer peripheral part of said susp,eﬁ;]sei n. hol der iffu | i nked 'ta said
frame via a second BEGREIN \Hb OMLE t RETIP; cBgkd ghdat @%E%%@Iﬂg&} eRAd

substanti all Sy trical anal og each other about a nedi-an of the first
edge and tﬂgﬁ‘%‘c‘&ﬁ Sa@é@&@‘”ﬂ%?’ec‘? edgfdspeaker of claim 114, wherein a

bobbi n of said voice, coil g%gbfr and sai d, syspensi on hol der are nade _of
metal . 10 116. The Wpetsdpe ' g8 rAnd £heygasand, edge pre stubspmtinldy
protruded toward an_opposite. side of said nmgnetic circuit, and the second
edge is provmmgelead LX) ﬁﬁtg‘@ﬁé’E)PBt éimeaaap. ofjihefirst edge apgdepesred of
claim 114, erein the first edge is protruded toward said magnetic

circuit? arfd8€ he second edge is protruded toward said di aphragm 118. The
| oudspeaker of claim 116,

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

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

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

the second edge is protruded toward said diaphragm.

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

elastic coefficient.

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

25  elastic coefficient.

120. The loudspeaker of claim 116,



20 wherein the first edge is substantially identical to the second edge in
el astic coefficient. 119. The | oudspeaker of claim 117, wher ei3Déb@béri2081
edge is substantially identical to the second edge in 25 elastic
coefficient. 120. The | oudspeaker of cla$m 116, 3 December 2004 38 wherein
the first edge and the second edge are nade of urethane. 121. The

| oudspeaker of clain1117 wherein the first edge and the second edge are
made of urethane. ¥ge | oud peak of cla 51116 wherej n-said
suspensi on hol der |§’ ﬁ’ffd’é ‘Fﬁﬁﬁﬂ | thegecppd @dge axe maste ofjurethamey, 10
wherein said suspension holder is nade of pulp. 124. The | oudspeaker of
claim 116, wherein an outer peripheral part of said suspension holder is

pl aced nearer t a eti uit than an inner peripheral part of
said 15 frane, Ol:?ﬁdﬂﬁﬁﬂg Rﬁﬂ ﬁrgéﬁﬁalmr lde via the second edge. 125. The

| oudspeaker of cl a| 117 ei n_an outer peripheral part of said
suspensi on hol der e’pﬂ‘%égh%ﬁ%ta‘?@eac tha spcrngd sdee are mads of yigthanen i nner
peri pheral part of sald 20 frame, and linked with said frane via the

second édge 126. The Ioudspeaker of claim 116, wherein a dustproof net is

placed between Slad-z(.j igggssi)leg er o qg{malri%

wherein said suspension holder is made of pulp.

123. The loudspeaker of claim 117,

10 wherein said suspension holder is made of pulp.

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

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

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

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

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

wherein a dustproof net is placed between said suspension holder and



said magnetic circuit. 25 127. The | oudspeaker of claim 117, wherein a

dust proof net is placed between said suspension hol der and 3 Depejhgér 22004
39 said magnetic circuit. 128. The | oudspeaker of claim 116, wherein an
inner end of said frame is linked with sald nmagnetic 5 circuit, and an

i nner end section of said franme includes a vent hole having a dustproof
net. 129. The | oudspeaker of claim 117, wherein an inner end of said frane
is linked mngt sai d netic 10 circuit, and an inner end section of said
frame incl GAESTOREDELE C ﬁBP@ having a dustproof net. 130. The | oudspeaker of
claim 116, wherein an opening is fornmed at said suspension holder. 15 131.
The | oudspeaker of claim 117, wherein an opening is fornmed at said

suspensi on hol d 2 e uds aker _qof claim 116, 20 wherein an opening
“is formed bet wegfhgitﬁé h‘%‘gp %ImH]régsecond edge, at said frame. 133.

The | oudspeaker of aim 117, V\,her ei,n ni ng. i or med. bet ween the
first edge and the V@é‘?}'&HH a1 gnnepend a&fa%aéadﬁ En]‘ed with said magnetic

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

dustproof net.

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

dustproof net.

130. The loudspeaker of claim 1186,

wherein an opening is formed at said suspension holder.

15
131. The loudspeaker of claim 117,
wherein an opening is formed at said suspension holder.
132. The loudspeaker of claim 1186,
20 wherein an opening is formed between the first edge and the second

edge, at said frame.

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

25  edge, at said frame.

134. The loudspeaker of claim 115,



134. The | oudspeaker of claim 115, 3 Decenber 2004 40 wherein said nmagnetic
circuit is covered with a cabinet at an opposite side of sai &3 déapbsragos
and the second edge is larger than the first edge in elastic coefficient.
5 135. The | oudspeaker of claim 116, whetlein said nagnetic circuit is
covered with a cabinet at an opposite side of said diaphragm and the
second edge is larger than the first edge in elastic coefficient. 10 136.

The | oudspeaker of c¢clJaim 117, wherein said nmagnefic.circuit is covered with
a cabinet at an oppvgié?rteén sgidfaagretic ooyt é&)?ﬂ"%@‘?é watha calngt aban opRgEte s

| arger than.the.first.edge in stic coefticient. 15 137. A | oudspeaker
conpri si ng™ ea?f ga"r?ga}?éﬁﬁég@i’r 9 SEFUY RgsA? ¥ithagqthe fipst edgrotre
coi | nmenber  disposed.in the magnetic gap of said nagnetic circuit and

havi ng a nﬁ%aa%}cgcogﬁj“?ﬁ}(c) a di aphragm whose inner peripheral part is

l'i nked with said voice 20 coil nenber, outside the magnetic gap; and (d) a
flame linked with an outer peripheral part of said diaphragm via a first

edge; erein an,i r .peripheral,. part a suspension hol der is |inked
with sald voi cqu’gﬁﬁ%‘ﬁﬁ%ﬁ)gﬁgeraoﬁ %&?é-osi tion, which is nearer to said

i i i 14 iti.on of | d,di aphragm and sai d voice
(Z:gi lmagggtﬂ'jgr crred twl%ebr%?n galldl nqla(lggetgg g-llli'(tlllllg?s gove%c?& glt%laggbm%t at an opposite

side of said diaphragm, and the second edge is larger than the first edge in

elastic coefficient.

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

elastic coefficient.

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

wherein an outer peripheral part of said suspension holder is



wherein an outer peripheral part of said suspension holder is 3 Decenber
2004 41 linked wth said frame via a second edge, wherein the fpigihhedees
and the second edge are forned to cancel,  their own non-linearity. 5 3
Decenber 2004 42 ABSTRACT A high efficf@ncy | oudspeaker wi thout. a danper
is provided. The | oudspeaker includes magnetic circuit 9 having nmagnetic
gap 14 and voice coil nenber 15, which has novable coil 16, disposed in
magnetic g R L.C ci.rcuirt .9, The | oudspeaker al so includes
diaphragn1?3@ﬁéﬂg%g .nng%hﬁ%?gﬁh%¥§Pd6§F?’is linked with voice coil menber
15, outside magneti 4 and frane | i nked .wi th an outer perjphera
part of di aphragm 1V§h\%%gn #lﬁ ¢ @f&eedfggé af@.lafnsecf’wﬁgfig%ér? gqué‘?e:# 1:Op?i’rq"tcefo eir
suspensi on arQ. s linked with voice coil menber 15 at a |inked

posi tion, Qﬁ{ﬁ&élﬁﬁggigr to magnetic circuit 9 than a linked 10 position
of di aphragm 17 and voice coil nenber 15. An outer peripheral part of
suspensi on holder 20 is linked wwth frame 19 via second edge 21. First edge
18 andrsecond edge 21 are substantially symetrical anal og each ot her
about a  nedian of first edge 18 and second edge 21. 15



10

15

3 December 2004
42

ABSTRACT

A high efficiency loudspeaker without a damper is provided. The
loudspeaker includes magnetic circuit 9 having magnetic gap 14 and voice coil
member 15, which has movable coil 16, disposed in magnetic gap 14 of magnetic
circuit 9. The loudspeaker also includes diaphragm 17, whose inner peripheral
part is linked with voice coil member 15, outside magnetic gap 14 and frame 19
linked with an outer peripheral part of diaphragm 17 via first edge 18. An
inner peripheral part of suspension holder 20 is linked with voice coil member
15 at a linked position, which is nearer to magnetic circuit 9 than a linked
position of diaphragm 17 and voice coil member 15. An outer peripheral part of

suspension holder 20 is linked with frame 19 via second edge 21. First edge 18

" and second edge 21 are substantially symmetrical analog each other about a

median of first edge 18 and second edge 21.



