10

.. cross- sectlonal V1ew of a draphragm an essentlal portlon of the conventmnal -

15 :

PCT/JP2004/ 017663 Descrl ptlon Loudspeaker and

Appar at.us- Usi ng the Sane Field of the I'nvention The’

~present” inventi on relates to a loudspeaker ‘and an = -
PCEpXP&OQMUS;’/m ng. the Ioudspeaker such as .acoust i cal
- device,. an information- comuni cat i on device, ‘portabl e
“tel ephone ‘and:a game devi ce.. 10-Background of ‘the -

I nventi:on A conventi onah,g gaker. disclosed in

~Japanese Utility Model La| en Publication .

No.59.50191 will - be. descr"i--.bed. Fig. 16 isa .
- cross-sectional view of. the conventi-onal I oudspeaker

Fig. 17 iSlaudspadersant Appaatvi OViak the §aR0r agm an

‘.essentlal portion of the conventional 15 Ioudspeaker

Magnetic circuit 4 incl udes’ upper pl ate 2, ‘yoke ‘3; and'
~magnet- 1 provi ded bet ween upper plate 2 and yoke 3.

~ Yoke 3 is. coupl ed t Bidldafeh® Invérition adhesive. A
periphery of frame 6 is adhered to di-aphragm 7. Voice

e coﬂﬂnea)resemdlmeentiondethteehn agouds;mfakerambamhppafatusmsmg' , S |

magneti c gap 5 of nmagnetic circuit 4. As shown in-

| -theFilcgJ,dspTe'akejr aplchaggratotsticad ateweoe, o umbmnaqu()ccanmumcatm

- ¢center portion. Convex portion 7a has an -arc croess

- devgeatnogtable helopbene andravganse dewice. t hi ckness, this

| oudspeaker i ncludes conponents having | ow profiles.
‘I f overall height H5 of diaphragm?7is smal |,

o aphr gm has a snall rigi dity, being prevented from
. Bag]i Hﬁt‘thl;@%ﬂV%Trl‘aﬁl on of voice coil 8. . This my

Juce a soun sure |eyel in ahi h 25 fr cy _'j'
SOBYRIG %wghq w&a@em }ﬁClOSfaiieaee gpaneser e@aﬁﬁe Model.

f‘-_Laef@e%“raaaﬁ SEAARS o ey T 68 n

-PCT/ 004/ 017663

cross secst?ona “view o% F)ghe conven 1onal loudspeaker F1g 17 is ‘a =

-' 'loudspeaker Magnetlc C1reu1t 4 1ncludes upper plate 2, yoke 3, and magnet . IR

e 1 provrded between upper plate 2 and yoke 8 Yoke 3 is coupled to frame 6

20

- with an adheswe A per1phery of frame 6 is adhered to d1aphragm 7 Vo1ce _
co:tl 8 18 adhered to draphragm 7 and is pos1t10ned in rnagnetlc gap 50f

'-magnetlc crrcult 4. As shown in Flg 17, dlaphragm 7 has conveX portlon 7a r

at the center pOI‘thI‘l " Convex portlon 7a has an arc cross sectlon '

In order to have a small thrckness th1s loudspeaker 1ncludes o

components havmg low proﬁles If overall helght H5 of dlaphragm 7 is -

| "srnall dlaphragm has a small r1g1d1ty, being prevented from transmlttmg

e V1brat1on of voice coil 8 Th1s may reduce a sound pressure level in a high

frequency range and lower an upper hm1t frequency, narrowmg a reproduced S B

o frequency range

.Fig. 18 is a Cross- sectlonal view of another conventmnal loudspeaker: B




dlsclosed in Japanese Patent Lald Cpen Publlcatlon o
No. 2003- 235097. Magneti c circuit 104 incl udes upper -
plate 102, yoke 103,. 'and ‘magnet. 101 prov1ded bet ween .

o ..'_.-.PC'D/gpgﬂog@m%3102 and yoke 103. - Yoke 103 i's coupled to

frame 106. A periphery of fgarre 106 is: coupl edto
di aphragm 107 made of a 5 resin film Voice coil 8 has

.'dlsg,ogechﬂ'l oGS SERLhONLSHERAN HAUNcRRLE NEbobs 235097

ragm and "has"a'.Cy

MBS Rk 108 16U bRugl RERRE 167 A byt 101_-' +

VOl ce COl posi tr -magnet

'prosasdlgétv@éeﬂfs%st atd 168 dﬁ‘ gskeﬁfosoutxskest!@@ss %up1ed to

di aphragm 107 from ti.on DI06 1S an -

: fraﬁie' 108.] %Peﬁhh@@y bi"ﬁ-hnf@m@% Rhidted talidplvags P67 spa(s ofa

di spl ay -of- a portable telephone.” A cross section of

- resth DRI a0icd0doil BYiadea cheuRly drgssgsédti(ﬁf‘sﬂ%é\nﬁh]lyﬁie&ﬁllel to

t he-diaphragmis coupled voice coil 108 has a -

d1aPhb§gxan10'aldnd dﬁ'sEaMﬂﬁld%hasL%peThEOﬁ@rs\tﬁIlbfGﬁo@teeo_11 108 1s

oudspeaker shown: in Fig. 18 has been strongly .

 coupdetlits dthphrabay @07 vaiild thd bilpknessofwsica coild is pﬂszsoned in

according to a demand 15 .for an el ectronic device

b . -magnetic dapd 0o mmgmtﬂ:nsrakcsnt 184c hAmsolrter shbpe of éiapﬂnlnagm 107

10 -

: SUbeGﬁ“PtFI

to a small thickness and a small size. In particular,

L _ Seearfralpohreatum Paesiiv englipbcalshaperthat santbeaplaged at a s1de of :

port abl e teleghone i-ncl-udes two | oudspeakers - o
2 dprndey eéa perthblentedenhoneof LSocrdisgseglion nicHanbragm 14 ipside

crystal display, thus _requiring an area for the

E coumél@sssssaksrléﬂt“hat which thecdiaphragm isieanplad wieaceibd08 has a -

20 Ioéihg eakey. of a nonaur al. sound appar at us.
pEL ggh %?‘ereo -sound appar at us includes an

el getronic |rc n | - proce and sound- .
gl A rlea%ﬁ AT 1R 1 dirongly

= f E
| -.reqate% (oot SR R eﬁ%é‘r‘?\édfré %ts 2R ot demand

15

o L A e NSRSt A hone,

to & sﬂaﬁ%lmgsand H&hﬂi é&& ofr?ha?ﬂ@lﬂ%? ax‘?ﬁgparatus recelvmg

: 'stereo sound such as a portable telephone 1ncludes two loudspeakers

"prov1ded at both s1des of a dlsplay, such as: a hquld crystal dlsplay, thus' -

20

_’requ1r1ng an area for the loudspeakers that is tw1ce larger than an area for a -

-loudspeaker of a monaural sound apparatus Furtherm01e, such stereo

- sound apparatus 1ncludes an electromc 01rcu1t for 51gna1 processmg and

" sound- amphfymg that reqmres a larger area than the monaural sound'

.app aratus

Varlous types of small, shm loudspeakers have been developed in which B

~'the1r d1aphragms do not have C1rcular shapes but - have shapes havmg
: longltudmal d1rect10ns such as, elhpse shapes track hke oval shapes and

‘rectangula_r shapes.r The shm loudSpe_akers are posmoned at both sides of a



o rect angul ar shapes The sl m I oudspeakers are :
- posi tioned at:both sides of a PCT/JP2004/ 017663

di-spl ay, -such as a-liquid crystal displ ay;, so that'itsff“' .

= } PcT/gpgm(tmmB di rect| on is .parallel to the di spl ay

= Pt
10 diapheagmrOTcramTaine o0 &
 chapReRoTL g{lracreﬁfﬂxn%@eegkaa? Roge tesonsinﬁ%'@t hengessnd
R N AR fbaS@ﬁC@E%ﬁfi{P%scjﬁo%PE%ﬁfétéﬁﬁéfcf?om' N
 voiflSRaf EPE oB5E bRRefiEN ﬁﬁ@n%n.ggé%pﬁgagp By lfnBren:
'.&Oﬁhaesa{c:flyolﬁgggggﬁéﬁé\ﬂ%‘h%g ah)él of di aphr agm 107 provi des

15
| The inside of voice coll 8 1. £.,an 1ns1de of dlaphragm 107 from couphng. L

S0

.__.‘.25

.,qunbemg drigen bycirgilaraoise colld 08h Aegnhuagmy

. Thus, the shape of the | oudspeaker.in its ptane.
“direction reduces the size of an apparat us: for

i A R TR R A n
L parta'ﬂ'ef lt@el:?h% fi?stffz?a? aﬂ%@%ﬁengﬁ%{pd}%f %egﬂ';u Eé@gkére%‘q_%dplane

ri-gidity; ce ‘causi ng unnecessary

._ dlréc%ﬁﬁ{‘ﬁd&u%eé‘me %Ide%ﬁdrﬁ&pﬁdx%tﬁ@ﬂﬁcre‘p%&ﬁéh %téfe%%ﬁﬁ&y =

characteristics. “Th m | oudspeakers often i nclu S
- di RO PPABa AR HEErHEdem ﬁ’ﬁé%eﬁlsooi' 1résh a2 tled IGtlspbaker
~shape, “and a circul.ar-voice . coil ,.-a portion of .

‘-_hale st APERREALIN 7 TS HapPirs SmG Qﬂaknrl%&e‘ightoHtlﬁﬁ reduced, has a |

per.i phery. 107B hardly resonates pon” bei ng driven by.

 smell ndgiis, h@n@@cﬁmlhglﬁﬁmecéhs&wﬁ@gfﬁeﬂﬂié ey i la!ﬁ@cﬁﬁg@tst@und- o
- shape other than a circular shape has di'spersed -

r'preemmrfam@erioyemmcteeestﬂ:ed has an energy not

‘concentrating to a specific frequency since dist ances
_f r'bhe slioi ¢eudsypeakefBoften antlerdepdinppiregmsiiyBngl corigr shapes
di-a hragm107 are different 15 fromeach other - '
gnuuangmnlem shapt.candrigeciroglod evasee woﬂceT&tmISI agportion Of -
e., an inside of diaphragm 107 from cou -
88 toonta prrephexy 1@’513 Amaréhapeonates
hence easily resonating. .If _hei ‘H106 of diaphr agm

a |Ip@v1ng an outer

1 ou hence

.' sect1on 107A w1th Vo1ce c011 8 has a c1rcu1ar shape hence eas11y resonatlng _ :
. If he1ght H106 of dlaphragm 107 is small as to reduce the thlckness of the ”
' loudspeaker dlaphragrn 107 has a small r1g1d1ty, hence often caus1ng I
unnecessary resonance S1nce be1ng made of a res1n ﬁlm sheet dlaphragm | o

107 has 1ts small rnternal Ioss and often resonates

| D1aphragm 107 has a cross sectlon has a. smgle arc shape to allow a

. metal mold for forming the dlaphragm to be prepared easﬂy

‘The small r1g1d1ty of d1aphragm 107 prov1des the Ioudspeaker w1th a

| Iow upper 11m1t frequency In order to reduce the thlckness of dlaphragm |
' -'107 hav1ng the cross section havrng the s1ngle arc shape, dlaphragm 107 has_

large apex angle T106 at couphng sectlon 107A hence reducmg the r1g1d1ty



* and hediapheagpaniplantothé Becobidaphd afthbasice esibaad the frame.

. endi5 Ehmgimpliragm hwdsﬁas’apertldmm whicinthe centek paisof thasroice o

20

| "V01qe p@l a Ehodinptaagmofiathes kas BEeeoNdRIL}

_'sect1on map

25 Iow upper I|mt frequency In order to. reduce the

“thi ckness of- di aphragm' 107 havi ng the cross .secti on-. .

havi ng the single are shape di-aphr agm 107 ‘has. Iar ge
Pcra/gegorajmjmﬁfilols at coupling ‘section 107A; hence o -

reducing the rigidity PCT/ 3432004/ 017663 4  of coupI I ng

section 107A. Summary of the I nvention A | oudspeaker

| ..:__.'._-...of({gﬂ?hﬂggécﬁoﬁ%zg%I c circuit having a magnetic: gap, -

couple o the. magneti.c circuit, a voice c0|l
having a first end positioned in the nagnetlc gap and
a. second end opposite to the first end; and a

~.-di aphr agm coupl ed h&th{?r Lvengicef the voice coil
and:the frane. ﬁe vol.ce coll has a center axis -

the center

 pravidadiauBds §ishaknone it Bﬁvﬁ?%%”ﬂragﬁ@ﬁc g

phragm-has-a first - porti-on in wh

fraﬁfe' So@hleBngo verecsa &R kircqit)r OWdles!. colhhahidsta first end |

portion of - the diaphragmis provided inside the:  voice

- posifibhed ’ﬁtlehdlxﬂagﬁaﬁénga rdden #2end SREOPPogies tb ehe first end,

-outside the vorce coil.- One of the first portion and

section in a plane including the center axis, and the

: _The: vois cext dinisancenftet hrisgrevidedtiheotigh she fiost eud aaddhe lsecond_ .

second portion of "the.diaphragm has an elliptic-arc

a_hi gh:sound pressure 1 evel in a high frequency range,:

colhinpwidatss qifiet peytiotiot thorlizabtagm istirgrided inside the - .~ |

frequenC| es, 20 Brief Descriptiion of the Drawn Fig. .~ -
peaReside gwdrlcregcoﬂg :
| ary  Enbodi ‘

' ‘t he pr ent venti :
One.% the gt eoeresgnéggesesa} wswsp sﬁsﬁrragm ﬁeseweoss

Ioudspeﬁ

-the ﬁrst portmn and the second portlon of the dlaphragm has an elhptlc arc
shape |

Th1s loudspeaker has a small thlckness has a hlgh sound pressure I

level in a h1gh frequency range and secures a W1de reproductlon range in-

~ high frequencles. :

' _' : Br1ef Descr1pt1on of the Drawmgs

F1g 1i 1s a cross- sectmnal view of a loudspeaker accordmg to Exemplary _'

o Embod1ment 1 of the present 1nvent10n

95

Fig. 2 is a cross sectronal View of a dlaphragm of the loudspeaker

: accordmg to Embodlment 1.

F1g '3 1s a Cross- sectlonal v1ew of a dlaphragm of a loudspeaker e

. accordmg to Exemplary Embochment 2 of the mventlon

F1g 4 is a cross sectlonal view of a loudspeaker accorchng to Exemplary oo

ane. including the center ax1s ‘and the Cross sect10n of the one of e



accordl ng to Err‘oodl ment 1.- 25 Flg 3 is a

- crooss-sectional view.of a d| aphr agm of a Ioudspeaker

according to ExeerI ary Enmbodi nent 2- of “the inventi on. o .

g _'PCFIV@20@4AOS766$ross sectional’ .vi ew of .a | oudspeaker

accordi ng -to Exenplary PCT/5P2004/ 017663 Enbodi ment’ 3
of the invention. -Fi'g. 5|saplanV|ewofthe: :

Erﬁ?&&lﬁ{é‘iﬁ@o ﬁ%‘iﬁly%ﬁgnto Enbodi nent 3. ~Fig. 6 |'s a 2

an. vi.ew o speaker accor di ng to Exenpl ary .

‘_En‘qaqg“ SR phadCichhBr ABRHRBIS heplie tggﬂagadﬁ%“a

| oudspeaker accor ary I nen

- of E1Ee 6 NYeat hpi id@- 0§ 4 Slofdef Q@Eeré qg‘%élﬁplary 3.

an ‘apparatus according to Exenplary o i ment .6

-_"'Erﬁ}stﬁiﬂﬂb\t@md)pghe imvEatiOni's a cross-secti onal view of a

| oudspeaker ‘accordi ng to Exenplary: 10 Enbodi ment .7 of

ot h@ignvens i @nﬁlalﬂ ggew10A 4 Ooh@Epésie:C ra@é&d%ﬁ@ttoo'ﬁxemplary: o

“views of diaphragns. of.. the 1 oudspeaker- according to

. _Enﬂﬁmhdiamrﬂofn;heﬁngenﬁdm s a cross sectional view of a

speaker nmodul e accordi ng to Exenpl ary Enbodi nent "8 of - -
't h&ig.r® énd icoves- s:leﬁt16ngl vib® ofad appasstusexicontiak ty IMI@plary
_an esseéntial part-of an electronic device accordi ng.to -

Enﬂm;hpiealrtﬁ dithedinventtio®. of the invention. Fig. 13 is a

10. -

15

Co20

cross-sectional view of an appar at-us accordl ng to

Exgngﬂ Qisya prasedepionalnGewfofihlouidspenttdararcordipg tQExeshjdary_ l |

- Ccross-sectional view of a diaphragm of a. Ioudspeaker

da@@atéﬁcrfgthsdn&wary Embodi nent .11 of ‘the. - -~ |
ention 15 is a cross-sectional view of a
ﬁ‘ag%eg%r cag]&ﬁ cﬁrﬁg cEQss” sect1onal views of dlaphragms of the_ '

: "loudspeaker aocordmg to Embodlment 7.

-~ Fig. 11 1s a cross- sect1onal V1eW of a speaker module accordmg to

: Exemplary Embochment 8 of the 1nvent10n

- Fig. 12 is a cross- sect1onal view of an essent1al part of an electromc -

_dev1ce accordmg to Exemplary Embodnnent 9 of the mventlon

F1g 13 1s a Cross sect1onal v1ew of an apparatus accordmg to

' Exemplary Embodnnent 10 of the 1nvent1on

- Fig. 14 is a. cross- sect1onal view - of a dlaphragm of a loudspeaker: .
aCCOI'dlng to Exemplary Embodlment 11 of the 1nvent1on ERRTE

- Fig. 15 is a cross sect1onal view of a loudspeaker accordmg to_ B

: Exemplary Embodlment 12 of the mvent1on

F1g 161 1s a cross-sectional view of a conventmnal loudspeaker '

F1g 17 is a Cross” sect1onal v1ew of a dlaphragm of the conventmnal

: loudspeaker

F1g 18 is a Cross- sectlonal VleW of another conventlonal loudspeaker S



100

| _'cenze'r @

Exen'pl ary Enbodl ment. 12 of the |nvent|on F|g 16is a

cross-sectional - view of a conventional |oudspeaker. o
Fig. 17 is a.cross-sectional ‘view of a di aphragm of R

' Pcrp/tjpzmv(yle;@ggonal 25 | oudspeaker. Fig. 18 is- a.

“cross-sectional . view of angf her conventional -
| oudspeaker . -PCT/ JP2004/017663 Descri ptl on. of the

ferr.ed E di | =

Tty o, Re R St R TR cor g
' tC E di 1 of th ;
:Exﬁ\tﬁﬁﬁ%ﬁ@mg"a‘melﬁg i ment 1 of the. present invention.

iIC CIrrcul 4 includes upper plate 22 “yoke 23,

St S, gy

__ Emb3dih88E1 %@ F %‘%ﬂleﬁg Enﬁéllu a%?ﬂe't 8%%&2?@%@1&1{1&&@ apper |

shape see rection Vol ce

'plagé’Qb géké 3.’.30 qua! ﬁ‘dgh@t Qtlas(arﬂcﬁﬁ@hgd &Weéﬁ%p%%?‘iﬂat’é‘gz and

positioned 'n magnetic gap 2 magnetic

"_-__yokel qu'atndz’lmaslgad:gr&tlczgaﬁ escf%keseetisoeelpl\éﬁe% Grame 26ﬁ

di aphragm 27 in a plane including center ‘axis 28C of-

B - CyNRdfealchiite 361 T8 hiieal @rigpeakape shomirdm dikestich DI _One .

‘portion 27e. of--di-aphragm 27 provi ded from coupling-

L end28AiBRoRERolI 28\ @upled ¢ digiHragih PF anduiHeasthek ehdt28B is

di aphragm to center 27c, di aphragm 27 has .a cross

'. posstemhedarn higneticgaped mﬁ)mjagnene cifcue 24.pse 27d.

- Nei ghbor hood 27a of 15 coupling section. 17b of -
di Emrbwaﬁosmsecalmahlmewmﬂ/mbwgm P¥ aui alplane 1ncludmg
di aphragm 27 with a large rigidity. Hence, -di aphragm

coil 28 with a small 1o0ss, having a sound. pressure

| port@tan'ie ot aherlgmem e?auemgl ded Aemagnrnding sgetigm2yb at which

 voitd GRL IR Wia el LU iaaRapeRag ez o SubagEaRThas 2

.cross_sectl_o_n_ having an ellrptlc _arc of 'ellipse' 27d. Nelghborhood 27a of

15

o reproduce a v1brat10n of voice - 0011 28 W1th a small loss havmg a sound.

e

) _coupling section 17b of diaphragm' 27 has a small curvature to prov1de :

| dlaphragm 27 W1th a large 11g1d1ty Hence dlaphragm 27 can transn:nt and
- _' pressure level in a hlgh frequency range and a h1gh hn:ut frequency

-Exemplary Embodlment 2

Flg 3 is a cross sectlonal V1ew of dlaphragm 29 of a loudspeaker :

o accordlng to Exemplary Embod1ment 2 of the present 1nvent10n The

- _‘ 25...

' ,_'loudspeaker shown in F1g 3 has the same components as those of the e

- loudspeaker accordmg to Embodlment 1 shown in F1g 1 except for the L

dlaphragm and the1r descr1pt10n is om1tted

Portmn 29f of d1aphragm 29 is prov1ded from couphng sectmn 29b at-

o : wh1ch at whlch voice co1l 28 is coupled W1th the dlaphragrn to center 290

B@nefnvasn@ll 28peb the dondspankeri hovn inoFie L. In. L |



accordl ng 10. Exen'pl ary ErTbodl ‘ment 2 of the present
~i-nvention. The: loudspeaker" shown .in Fig. 3 '‘has the
sane conponents as those of . the Ioudspeaker accordl ng-

'Pcrgpgmglmt 1 shown in Fig. 1 except. for the 25

_di.aphr agm and. their’ dESCrI'[i)tI onis ontted. F’ortl on _
29f " of - di aphragm 29. is “provided from coupling section -

o ;ﬂ_:'__POf‘ﬁ& Bor BLER AL 0GR W08 ERnATA ISR B b b ot
L twd Hrclb@SR §hSHeS ﬁ&%i:/\%ndll?ﬁ¥ %55’ *&%Qlecdz@ cl;:edd bd each other. =~ |

respectlve arcs o Cl I‘C

E Thgt {d ?o?ﬁggfﬂlﬂasaﬂ{elg &%@Q%@Eﬁgn tu?clﬁaﬁdg ﬁgpﬁ)hrtlod- %tg dfsmrcle , .

portion f has Cr.oss section

- ;29(P9f1&la9@Bg%&ﬁgﬁl&afc]@% arldoﬂoﬁﬁgétriﬁ%%ﬁ gjfn 90k %nd 181 SRR

circle tion 29¢g ad10|ns po

8 _fartli’e"rt ll‘%ln fcbﬁﬁhﬁg%e'ch%ﬁ fl@&tthﬁﬁ 3&1@10&{1291190@11«&8 RN oser to B

Crcle 29e cloSer to coupling section 29b has a ra

L@rl]ﬂig' Sictiohanpol hils Afradius s alie thasaiattf ciegetzId 81%§er to

'S arrangement increases the rigidity of

cemer @hhorNhtai28ageient dudrehses ﬁlﬁlﬁgﬂﬂtﬁﬂbn@lglﬂlo@liwcﬁm of
29 to voice coil.28. Hence, diaphragm29 can transmt

§ 'co@mmgr@ptmdtz% ofi d:xaphragmtﬁS scovaiee cail 2828 Hudrica, al@mhgm 29

10

EXteplfea

| oss, 10 having a sound pressure |level ‘in a hlgh

- . caxf rtmnﬁelnnctyamdm@prmiwbeavihrgtuohl of trofceecplbmsymﬂxearnshmllyloss

“Enbodinent 3 Fig. 4 is a cross-sectional view of a S
havipgds peund prespoediovgl 1m aEh@ip fquenty rangedintkat highdimit
the present invention. Fig. 5is a plan view of the '
ﬁfﬂ@@ﬂﬁpeaker shown in Flg 4, Internal-nagnet type
magnetic circuit 124. includes upper plate 122, “yoke.
123, ‘and nagnet 121 sandwi ched- bet ween ‘upper plate'
122 an 12 and has' nmagnet.ic gap .125. Yoke 123°
BSVP?% %IIlptlcaI frame 126. Elllptlcal" R

o h lar 20.sha o
B AR A5 'V@gﬁaﬁérlsad%qa%aa@c%ﬂleﬁ 6 Bxemplary

: 15

'Embodlment 3 of the present mventmn ‘Fig. 5 is a plan view of the -

loudspeaker shown in F1g 4. Internal magnet type magnet1c C1rcu1t 124' .

mcludes upper plate 122 yoke 123 and magnet 121 sandw1ched between B

20

| 'upper plate 122 and yoke 123, -and has magnet1c gap. 125 Yoke 123 is

coupled with elllptlcal frame 126 Elllptlcal &ame 126 has a non-circular : :_

shape. A perlphery of ell1ptlcal frame 126 1s adhered w1th the outer - .

_ perlphery of ell1pt1cal d1aphragm 127 for covermg the mner and outer s1des -

| -;_of voice c01l 128 V01ce coil 128 has a cylmdrlcal shape and a cross sect1on o

25

o havmg a c1rcu1ar shape seen from d1rect10n D101 One end 128A of voice
coil 128 is coupled to d1aphragm 127 at couplmg sectlon 127B whlle the other '
'end 128B is pos1t10ned in- magnetlc gap. 125 of magnetm c1rcu1t 124 The .

-_1nner portlon of dlaphragm 127 1ns1de couphng sectlon 1278 at wh1ch voice - _

coﬂ 128 i is. coupled to the dlaphragm has dent 127A formed therem Dent:



perlphery of . elllptlcai dtaphragnf127 for coveflhg the -
“_inner -and outer sides of -voice coil 128. Voice- COI| L
128 has a cyllndrlcal shape and 'a‘cross: section

.-"__Pclfrg]\pgﬂg4;gl%g§ul ar shape seen from direction DL101. Ohe

end 128A.of -voice "coil 128qis coupl ed to di aphragm
127 at- coupl ing section 127B while the other 25 end"

méﬁﬁaasaaae S RATEAR SR 2270 R R it

|n3|d% segtion 127B at which voice (g |
| e uadmcrnsaraemsormefa(ﬁesrow e the
loa@eaa faﬂo SRR G0 AL SRR Bhunency

: chdfa@tél'ldtl’cs Thus, d| aphragm 127 reduces .unnecessary

resonance and provides the | oudspeaker with a smal |
~t'hi ckness -and fl at “sound- pressure frequency - .
characteristics.. Exenplary: Enbodiment 4 Fig. 6 |s a

e Ex 'I'aﬂz'ElrlHofdl Fh@qupeaker accor di hg to Exenpl ary

odi'ment 4 of the present invention. Di aphragm 127 -

of Figes! Qsldépﬁl@heﬁnevaCSPrad'lBﬁdEﬁba@@?ogbéB%Hlnvé t%h%%ﬁlédlary_- .

"Fig. 5 has an elliptical outer ‘shape,. 10 however

| : Enﬁ:h)ﬂﬁ?ﬂens AreftthkipFedeatt ibQehtion el Didbheaim SPFRE tRE ‘loﬁ@s)peaker -

10

be any - non-circular shape other than a circul ar

' " accohding. toFEgbdilialennss dhawhriagMid.39 H@Vaﬂ%lﬁpﬁléﬂcliute'r@ape

oval out er shape including straight sections 130A

: howéreeni fhe rshaqmet isonotolindteap bo dben diipticabistiapy cirek n@ay be any

128 ‘has. dent 130B fornmed therein and sinmilarly to dent

| nor-giraukivostranean otfiey. thian &t cimewflar sdtmpeecRigns sk dvaplhagrn' =

arranged at each side of a dis devi ce, such as a

L pla _ _
| __130 ibquing ertreckilikgi @Yﬂla:}utparsélapeamdl/udingatmight sectimlmel30A ,

dlsplay devi ce, 't hus.reducing the size of an :
aasapata%tlpnctpﬂlém@raa@ dBQpmajdedoiceecaihd2Bhieas dent 130B .

- ﬁformeﬁdsheaker (fo Exenpl ary Enbodi_nment 5

- 15 :

erein an

sectlons 130A may be arranged at- each 31de of a dlsplay devrce such as a

"hqurd crystal d1splay panel and in parallel to the d1splay dev1ce thus -

__ reducrng the size of an apparatus 1nclud1ng the d1splay dewce and the -

26

loudspeaker

Exemplary Embodnnent 5 L

Fig. 7 is a plan VleW of ‘a loudspeaker accordlng to Exemplarsr e
R _- Embodlment 5 of the present 1nvent10n The loudspeaker shown in Flg 7 '
“has d1aphragm 131 hav1ng a rectangular outer shape The i inner portlon of o
- _ dlaphragm 131 1n81de V01ce coil 128 has dent 13 1B formed thereln s1nnlarly -
“to dent 127A shown in F1g 4 Longer s1des 131A may be arranged at each -
. S1de of a d1splay dev1ce such as a hquld crystal drsplay panel and in parallel

to the d1splay deV1ce thus reducrng the size of an apparatus 1nclud1ng the' |

similarly to dent 127A shown in Fig. 4. Stralght o



“Fi g 7 IS a pI an Vi ew of a. Ioudspeaker accord| ng to o
Exenpl ary - Enbodi ment 5 of the present ‘i nvention. The =

N oudspeaker shown in Fiig. 7 -has di aphragm 131 haV| ng'_'.____
TPC TP8 g outer: shape -The ‘i nner por tion of - R
agml; 1

I aphr inside voice g£oil 128 has- dent- 131B

f.or med t herein S|mlarly 25 to 'dent 127A shown in Fig: |

i BRI O e oL coch side of

‘panel , and in paraIIeI to the. di spl ay device,: thus -

S redu0| ng the size of ‘an apparatus incl uding the .
_’EX%B%P?O% 7663 di.spl ay device and the Ioudspeaker

nt 6 Fig. 8 is a cross-sectional

e, e At b
o ) B PR TS W ey n.

: : Por'talbl'(:e'tg epglotn% fS(ﬁI Yude%I 13%2%(9 ldf%ﬂéc%r%i‘h% to Eﬂﬂ:lo‘dlments_ _' e

sta eVI ce case

3 tcassqrmﬁai iFng. 4 S Mg, prteiéaseﬁﬁ;c&éﬁt GEN llh{hd cﬂs'ﬂgﬁdlsplay ; 4

reducing the thicknéss ‘and the si.ze of port

B devle%l eeboasd 18Re 140 feeemahaaafagg‘mwemoddaaeakeﬁ 188 @ thm‘ o

cross-sectional viewof a lo speaker .according to-
henfcs @apliiny thereckinmeshnd the diheoPpeable telsfHiinicor80.
Internal -magnet type magnetic . .circuit 224 includes
~upper plate 222, yoke 223, and magnet 221 sandwi ched-
15 between .upper- pl ate 222 and yoke 223, and has B

= :'ExemglaeyiEmbadi:ﬁaﬁﬂ Voi ce. coil 228%has-a cylindri cal

“shape and has a circul ar. cross section seen from = -
- di Fige Diion dbastsectionabnibve o84 loadspiaker actdrd2estd Exemplary
coupl'ed to di aphragm 227 at coupling section 227A° .-~

B 'Emhndusemmg of fbe reﬁapmszesrarslqgnsu nterred- Thagnelghad mnaenetlc

225 of magnetic_circuit

o -C1rc%1tp224 includes upper plate 222, yoke 223 and magnet 221 sandw1ched

15

between upper plate 222 and yoke 223 and has magnet1c gap 225 Vo1ce o

_coll 228 has a cyhndrmal shape and has a C1rcula1 cmss seotmn seen ﬁ:om -

20

i :d1rect1on D201 One end 228A of vo1ce co1l 228 is coupled to dlaphragm 227 2
S at couphng sectlon 227A Whﬂe the other end 2283 18 pos1t1oned in magnetrc' '

gap 225 of magnetm c1rcu1t 224

Flgs 10A to 10F are cross sect1onal v1ews of dlaphragms 2771 to 2776

correspondmg to d1aphragm 227 n.a plane 1nclud1ng center axis. 2280 of

" voice coil 228

In dlaphragm 227 1 shown in F1g lOA portlon 227 1B outs1de couphng

; sect1on 227 1A at Wlnch vo1ce 0011 228 is coupled w1th the dlaphragm has an

elhpt1c arc cross sectlon

. In dlaphragm 2272 shown in F1g 10B portlon 2272E outs1de couphng: :

'seotlon 2272A at Wthh voice co1l 228 is coupled w1th the d1aphragm has



20 Fi gs. 10A to 10F are 'cross sectional views of -
i aphragrrs 2771 t0 2776 correspondl ng to di aphragm
- 227.in a plane i nel udi ng center axis 228C of voice

- di aphr a m2271 shown i n Fi 10A, portion -
| _.__ch/gg%%@ﬁ% gb8 di aphrag g. P

out si-de-coupling seggion 2271A at whi ch von ce -
“coil 228 i's coupled wth the di ‘aphragm has " an o

o) T T 3 S RSB 2R o

o éﬁfr T i BesRoRS P et U Dt b sction

S D LB S By SR

‘10

15

F1g IOB That is, portmns 22775C closer to couphng sectmn 2275A have e

.20 :

25

B e e L N T

rovid portion e nei g

et et A e

'-'c1rcllQrC§ on 2272C and has a radius smaller than that of

—circle C2. In diraphragm 2273 shown ‘i n Fig. 10C S
- pord Id%p}ﬁ%éﬁﬁcmsIsas“ﬁpmlrlggmeeﬁbftmh 22738 ﬁisﬂ\@ lc&lbhng |

voice coll 228 is coupled wth di aphragm has an-:

- sectibhi T3 A KHGAOSGicERGI 278 & @ %ﬂécl Witlo tRe rdlapar% Msan |

.of Fig. 10A 10 I'n di aphragm 22 shown in Fig. 10

- ellipbicidiperospaetiion slmiladly woptrtion@2MEof Biy. ADMA at -

- Wwhich voice coil 228:is coupled with the di-aphragm has
“anln didphpagm 2071 shosa indiip] 00D, 40 immgEepoyidon irside coupling
outside it -has a cross section -including plural arcs:

sectioni 22§44y at whid voieacot2228Bit cgRe@ mith the aliaplagrgm has au B

2272 ‘shown in Fig. 1013. 15 In di aphragm 2275 shown in

"'elhptlg arrO&ospeection 2&715@1@ poniionc oufsiide gt h@@cauamss section

2275A at- which voice coil 228 is coupled wit

: 1ncl;|d1ngtpl@r&lr aresy glgtylarly to portlons 2272B to 2272D of d1aphragm.'
© 2272 shown in Fig. 10B. | | L

In dlaphragm 92275 shown n F1g 10E port1on 2275B outS1de couphng' _.

_ 'sectlon 2275A at Wlllcll volice c011 228 s coupled W1th an elhptlc are cross B
sectlon An mner portlon 1ns1de the sectlon has a cross sectlon 1nclud1ng

E plural arcs s1m11arly to port1ons 2272B to 2272D of d1aphragm 2272 shcwn in

_cross sect1ons havmg arcs of cxrcles Cll Port1on 2275D close to portlon
' 227 5C and farther from couplmg sectlon 2275A than. port1on 227 5C has a__' S
- cross sect1on havmg an arc of C1rcle 012 hav1ng a rad1us larger than the radii |

. ' ofc1rcles Cll

' In d1aphragm 2276 shown in F1g IOF each of an inner portlon 1ns1de .

' coupllng section 2276A at Wh1ch voice - c01l 228A 1s coupled w1th the :

d1aphragm and an outer portlon outs1de couphng sect1on 2276A has a cross -

sect1on 1nclud1ng plural arcs s1mllar1y to port1ons 2272B to 2272D of '



sethon An i nner portlon |n5|de the: sectlon has a’
-cross. section including pl ural arcs S|n1larly to
portions. 22728 to 2272D: of di.aphragm 2272 shown. i-n.

-+ poFiB0dRT6ERat i-s, ‘portions 2275C closer to-coupli ng

10

15

~section 2275A have 20 crosg; sections having arcs of - -
‘circles Cll, Portion 2275D cl ose to portion 2275C and
%ctl on 2275A than portion. 2275C

B :'.__T:_dla]% i herg%gsslﬂogﬁogfn gnggt@w ng an are of circle Cl2 .
R ﬁﬂ{d&ﬂlg%lrl‘égﬂl %ﬂéafcﬁg%é Fﬁﬁu_zhhﬁl ﬁ‘ﬁ'g anﬁfFl iﬁh% ﬁ 110F o

Ia

:: 'gpe\%gddcgggq‘ﬁﬁs(ggg 9)28 t@l%%ﬂalng@wéfeﬁxte' ﬁ)ﬁhph% %cﬁhn%'ﬁ%eh voice __

col | A‘i's couple aphragm

coil el oeagiéd% eet(ﬁiﬂggré%ﬂ %Wgeeeeﬁw a%%qlgé:\?ﬂ?ﬁﬁ7 canbe

Cross . ctlaon-1nc arcs -strm

redﬁ@éd' ODe 2BARBrelcn ?}?aRPgCH cRIsE/ JIRRRAMAHH %ﬁé’mgu R4iEle

shown in FiQ. I'n- diaphragns 227 to 22

an Tzemwaulnnfhenzmq\ﬁeviaee thé Ruice ficis 23 WFose GPEMbBAThE 1.

1227 (Fig. 9) at the vicinity of the coupling section

- atSmklichpesoiaagle TODY ddfedses abeptigillit of fﬂ@%ph T, and
may be: reduced, . and hei ght H227 can be re The - -

allotsater vibmtiaw bﬁgome ¢0id 2286 e wanamﬂte@ ts d&lﬂhragm( 227 well, - RS

~angl e T227 snmal | hei.ght H227 provi des the sane effects

| thuaspiovidiagotheEbnotipeeker with Smbligh agperaliglie fik@@iéncy and a |

increases the rigidity of di aphragm 227,. and al | ows’

smalhéhickbess.i on. of voice coil 228 to be transmtted to-

- di-aphragm 227 wel |,  thus provi di ng the | oudspeaker o
- wi Piaphragen 28p faving vhe allipggene eregsosection basia shape that -
t hi.ckness._ Di aphragm 227 having the elliptic-arc cross

 canghe debmeAy & §mmie fmstione andoean i memufgctared pifestively

: %unctl on,. and can be manuf act uiﬂed effect irvely wth-a-
“wit

roRRpducEAntee) sueh ag aaeeaa 78P¥l mold. Furthermore, a -
Of‘ grdrx(dhrej I aa pphdr?' %IT 3'12 1ap rlag%a VQ%I'? 1n51 le lvo%c%zscoqf 228 may

'- have a cross sectlon havmg the above descrlbed shape to the inner 51de of
| v01ce coﬂ 228 and has a large rlgldlty, hence prov1d1ng the loudspeaker Wlth KR

' a h1gh upper 11m1t frequency and a small tlnckness

Dlaphragms 227 and 2271 to 227 6 are made of sheet 11ke resin. Thus

dlaphragms 227 and 2271 to 2276 can be formed easﬂy and can have a small

weight..

k Couphng sections 227A and 227 1A to 2276A of dlaphragms 227 and |

o 2271 to 2276 at whlch voice’ c011 228 is coupled to the d1aphragms have

groove like guides 227E and 2271E to 2276E to Whlch voice coil 228 is

= .part1a11y 1nserted Gmdes 227E and 2271E to 2276E allow dlaphragms 227 -

25

and 2271 to 2276 to be coupled to voice c011 228 at a hlgh product1v1ty

T . B _Gu1des 227E and 2271E to 2276E 1ncrease the rlgldlty of couphng SECtIOIIS 7. :

_ '227_ _and 2271A to 22_76A, thus_ a110w1_r_1g Vlb_r_atmn of voice coil 228 to be



15 have a cross sectlon haV|ng the above descrlbed
shape to the inner-side of voice coil 228, and has-a .= .
l'arge rigidity, hence ‘provi di ng-the Ioudspeaker mﬁth a .

' PC’I‘YUBQOW@I&WGGBI mt frequency and a small.thickness. . -« .= .
-~ Di aphragms 227 and. 2271 t012276 are nade of sheet-l [ ke'- o

_resin. Thus,  di aphragns. 227 and 2271 to 2276 can be .

TSR S b B e
e, e 58 Y e e .

and 2271E to 2276E-al | ow di aphfagns 227 25

o ich voice coil 228 is partially inserted.
__ _Sm%’flﬁﬁk Crals

~and 2271 to 2276 to be coupled to voice coil 228 at.a: -
hi-gh productivity. Guides 227E and 2271E to 2276E

_ Exérﬁg]:&q.?%nbbguﬁélgﬂgll ty-of coupling secti-ons 227 and -

1A"to 2276A, thus allowing vibration of voice coi i

22Big 9188 aRGThe BRI VTP 3f dgedkaNmBlhlLE50 8s an apparatus ;
“di-aphragms 227 and 2271 to 2276 securely w thout a’ '

" accheling tot Ssmpleyi Dinbgdihent Buﬁsﬂ%ﬁll@@éseldttlhwénﬁbﬁh Speaker |

. mofuknPBGinclEdeo itivizptaBer2§0 shawnsire Fig. csanaautgs or@A to 10F

10

upper limt frequency and a small thickness.

view of speaker nodul e 250 as an. apparatus. -according

and elezkEmit au;cuﬁl”rﬁémmmgra&d)fmtlhdopdmkerlZﬁ(bntlnoeﬂectronrc _‘ o

*~ Speaker - nodul e 250 incl udes | oudspeaker 230 shown in -
01rcp|1‘g24©, Qlactrang:g:onmmmem 248As fed mdwtireshtacciceuit board 241
240 integrated w th | oudspeaker 230. In electronic 10 -

ElL egiropif ¢iraub 248) iacludssian ammidiesrfor 2aelifying ae&igmiosuppli_ed' |

wired to circuit board 241. Electronic circuit 240

to lpﬁéﬁmaﬁé@r&ﬁ(brrpl‘wdsepaket 230nds .mtesra%d aigh dhe ajppllﬁerdfer:-j- .

|.oudspeaker. eaker_ 230 is integr d wt
amp]g ggng sp s1gvéa toa eve rlgequllred or output rf]rorg tﬁef

- _Thus speaker module 250 may be Just coupled to a circuit for generatmg the N |

g 15

- sound signal so as to prowde a sound output eas11y

Speaker module 250 may be used 1n a communication apparatus such

- as portable telephone In thls case module 250 may further 1nclude a

S 20

' | | c1rcu1t requrred for communrcatlon such as a detector a modulator, and a_ .
-'demodulator a dr1v1ng circuit for dr1v1ng a dlsplay dev1ce (e g., a llqmd
crystal dlsplay panel) and var1ous c1rcu1ts (e g, a power supply, a chargmg

' cu-cult) as Well as electromc mrcmt 240-and the amphﬁer Conventlonally,

loudSpeaker 230 and electromc c1rcu1t 240 have been separately produced :

925

_'_and then supphed through separate 1nspect10n processes ‘and separate'

' jd1str1but10n processes to a factory of the apparatus such as the portable'

telephone Module 250 1nc1ud1ng loudspeaker 230 and electromc 01rcu1t 240

o descrlbed above can umfy the productlon processes the 1nspect10n processes, '

e and the dlstr1but10n processes thus reduc1ng its cost 51gn1ﬁcantly Thus =

dspea er. . -



anpl | fyr ng a sound si gnal to a'l.'evel requr red for :
‘out put fromthe. Ioudspeaker Thus, speaker nodul e 250
. may be-just coupl ed to.a- ci rCUIt for-generating the '

= Pcm}ez@um1m@nal so as to provi-de a sound output
.- easily.. Speaker- rrodul e 250 ymay be used. in-a.

“comuni cati on appar.at us, such -as portabl e tel ephone

spéz{ketrhtn%gﬁfeggso%‘dﬂl(ﬁngtl Yt 586 due es%@ralslcrsur# 240

communi C Suc tecto

- | 1n1%gljalleatrﬁa A0Gd8 a %%F&%t' al_,‘dhdsﬁeél{érviﬁ%é%h%:lﬂ & % and a

VI ng Eul |sp ay device (e crysta

N Pt A8l alffifin e%kés e eso&s Bve aoNLze 'anda..-; |

10

15

2o

arging. cuit)-as well -as el ectronic:

~supply, a

sl §kEnd0 and the an‘pl ifier. Conventr onally;

‘I'oudspeaker- 230 and el ectronic ¢ircuit 240 have 'been L

B “separately produced ‘and then supplled through
. ‘separate inspection processes and separate :

ExdnqﬂanbEmmm@ggesses to a factory of the appar at us

such. as the portable 25 tel ephone. Mdul e 250

i n@®igdilggid wd:smd;'@tmﬁa@ viotr of eetlhdar cted:e;rlmnet 23@Oas an"-' . 3

.descri bed above can’unify the-production processes,

| appmmegﬂéﬁhb()dlmmessSsuulantﬂﬂﬂmnb 880 iihclviden loudspeaker- B

processes, thus reducing its cost significantly. Thus,

230cadcmizroe4rco£hﬁbedmsaretpé’amwmm‘eg 280andcFigsi APA to 10F,

| oudspeaker 230 and_el ectronic cjrcuit 240 integrated"

 elogtapmin culcuss 340.odispdex Alevined260alees. Javihwystalnpanel), and

si.ze-and. a snmall thickness,_ thus aI | owi g speaker.

'_ éonﬁaeerre 278 dox stqra% themyg Lousispeaker 230 ag p frlnaﬂksresend a

ro R G RoRReRt b el ceDuielhae B ca A SiZéén_d___'.' |

| : :: - a‘o g_tén]%?Q ‘Cel'l'ul-ar -tel ephone 280 i ncl-udes = -
_arp HB‘Jél) €88930 according to Embodinent- 7 shown- |n

Fig. 9 and Figs. 10A to 10F, 10 electronic circuit
240, di spl.ay device 260 (e g , Ilquld crystal panel)

'Exgﬂl%lary Embod:rment 10

' F1g 13 1s a cross- sect10na1 v1ew of automobﬂe 290 as an apparatus_ i

accordmg to. Exemplary Embod1ment 10 In automoblle 290 loudspeaker
230 accordmg to- Embodnnent ‘7 shown in. Flg 9 and F1gs 10A to 10F is
_' 'mounted to a rear tray or a front panel as to be used as a part of a system :

such asa car nav1gat1on system and a car audlo system Loudspeaker 230 '_ :

has a small size and a small th1ckness thus reducmg the size and the |

| hlckness of the system mcludmg loudspeaker 230

. Exemplary Embod1ment 11

- 25

F1g 14 shows dlaphragm 2277 of a loudspeaker accordmg to Exemplary o

Embochment 11 The loudspeaker accordmg to Embod1ment 11 has a

structure s1m11ar to that of the loudspeaker shovvn in Flg 9 Dlaphragm : DR a



' cont ai: ner 270 for stori ng t hem - Loudspeaker 230 has a .

- smalt size and a reduced t hi ckness -and’ thus ceIIuIar‘

t.el ephone 280 can have a smal'l-size. and “a reduced

-_hPCTMPemm&eEHm35 Exenpl ary Enbodi nent 10 Frg 13 i's . a-:

Cross-secti onaI vi ew of -autignobil e 290:as ‘an appar at us-
-according - to Exenplary Enbodiment 10. tn autonobile o

ool AR 909 Dol FEORTEN gt o

dto a

- I_ crobd- Qe(ctfbrnaq vidw BF] dﬁgﬂﬁhgﬁzﬁﬁ’ﬁ B?a{ﬁz?ﬂe Afcl@dh do é’ﬁér Qms- 228C.

a car .o
of vk gblpyggem Loudspeaker 230 has a small size and_a o

-~ system -20.suc navigation system-an

smal [" thi ckness thus reducing the size and the

ot hDQap}ﬁ\‘a%nPQZW%a%ﬁtc@G@,s Bedii Qﬂaétﬁh@ﬁﬂ?%ﬂ@hﬁ%ﬁpto that of '
Exerrpl ary Enbodinent 11 25 Fi.g. 14 shows-di.aphragm -

'_dlagﬁfgglﬁff?.fﬂ 5l ﬂﬂﬁﬁpﬁﬂ!ﬁ’@g‘ TR OF Bénitfbrt 22 FXBORLAAY coupling section R

nmbodi nment 11. The | oudspeaker: accordi ng.to Enbodi nent

. 22774 hasoice &dil @28UIsecdipled avithalichdiapbiragitchhougs pREKES arc

10

 portisesZd 16t

shown in Fig. 9. D aphragm PCT/JP2004/ 017663 14 2277

: '_ crossoserespnwdisletmpdrmnh imjde 2R€ setidow hias d-t@ss %ecﬂimg mdlﬁdmg ;

is'a cross-sectional view of diaphragm2277 in a -

- plupabaesisiroiladiyrig mwetives 28728 2222006t dnapheagmrzzmseiown in

Di aphragm 2277 has a cross section substantially

Fig. d&ht.i Eratt 15, poations 2257@pﬂpa@lﬁ(2Z%Phhg\mcﬂmn‘ﬂ?@77A have

10E. Portion  2277B out si de coupl ing section_ 2277A at

-crogyj seetiens [inghpling amepbdcivglen €A diBgyHengARAZD adjoining b

elliptic arc fross section while a portlon i nsi de the

c&b?ns 2277A have

In d1aph1agm 227 7, portlon 2277D 1ns1de couphng sectmn 227 7A has _

dent 2277E formed thereln Dent 2277E reduces overall height H14 of :
dlaphragm 2277 and 1ncreases 1ts r1g1d1ty Thus dlaphragm 2277 has a o

: small unnecessary resonance and allows the loudspeaker to have a small

. o th1ckness and flat sound pressure frequency characterlstlcs

20

e

D1aphragm 2277 accordlng to Embochment 11 has ‘a structure i

'_ substantlally 1dentlca1 to that of dlaphragm 2275 shown m F1g 10E
However the structure of Dlaphragm 2277 is not hmlted to thlS For
- example each dlaphragm shown in Flg 3 and Flgs 10A to IOF may havea -

_ dent formed therem

- The outer shape of the loudspeaker accordmg to Embodlment 11 isnot

limited to a mrcular shape, and may have a non- mrcular shape such as an

" 'elhptlcal shape an oval. shape or. a rectangular shape s1m11ar1y to the

. loudspeakers shown in F1g 5 to F1g 7.

arhesiremceauiingactignmy 7 1ot thad pestions 22770 __
simlarly to.pqrtions 2272 of dia m 227

‘hasp Srgesisgtrien ghcluging ongeco C%’@r@%gevmaega regighan

the rachin ofn cgrcie ' .



10 Cross sectl ons’ |ncI ud| ng arcs of circles C21

. Portion 2277D. adj oi-ni.ng: .portions 2277C and. fart he.r

from coupling section. 2277A than portl ons 2277C has a -

S pcrpgpggo@@pmg;gn i hcl uding anarc of ‘circle C22 having a :

“..radius larger than the radki of circles . C21. In

i aphr agm 2277, portl on 2277D i nside coupl ing section -
2277A has 15 dent 2277E formed t herein. Dent 2277E
reduces overall hei ght H14 of diaphragm 2277 and- -

Exélﬁgher"j‘rsﬁﬁlbohﬁnéhgiglty ‘Thus, "di aphragm. 2277 has a': . |

unnecessary resonance, ‘and allows the:

| k '] '
DrEEEINH A0olaNR i vitd) Bl IR R chke a}%*#h%g to

B VEx@fn xg' BehHoRikeRod o Ethe 3Bt Buvitirfiital. Ur q‘hlg%udspeaker is

ntially 1tdentical to that of diaphragm 227

an %B@W‘nﬂa@n@t %@%dspb@ﬂ@r/ e'Maéﬂ@né;EfrHﬁftLgﬁl Rbs magnetlc gap

o Di aphragm 2 I's .not--l.rmted to this. For exanple :
'----)32@8@1{3 dhaRiTea0MARRIN3ET, Ripper Splane $22S andOfvier JpQEce 323.
= - may -have a  dent formed therein. . The outer shape of '

 Moighetd eovspeakeiviched bdiwe appebetitene2 khd Rywrant pla% 32

limted to a circular shape, and may have a-

| Thizolvudspealter irgehages dipdivagm 387. eDhaphre@:h Mapnd magnetlc a

~ oval shape, or-a rectangul.ar shape, simlarly to the

- cir¢wit 3%e alre r ixexh denframeFi3g6. 5 Que Bing. 328A of voice coil 328 is-

.10

15

20

PCT/ JP2004/ 017663 Exenpl ary- Enbodi ment 12 Fig. 15 i§ a

".30111190'%1 tediapdwagm, B8 vdiila the otlgreend B28Bctredeofyist positioned o

Exenpl ary Enbodiiment 12 of the present invention. Thi s
mm@eust;eglaeﬁ%s “5-'an. out er rragnet type | oudspeaker .
_@wtl c. ci.rcyi t 324_has nagnet gap;.325 and_incl udes - -
ma

ranetip cirqyihed qfithedovdspes 8 acesmmswat bodiments 1 to -
[\/la nets 321 i s sandwi ched hetween u r e 322 a
}so% migragemagget tSTIPﬁ slagesasﬁe&}&er“fﬁﬁ& 1@&@@&. lamﬁré@%ﬁe 22,
phragm

= ; yok 2%3 anél mag et %% san w&?&f %etween upper plate 22 and yoke 23,

and has magnetlc gap 25 The dlaphragm accordmg to Embodlments 1 to -

'_11 may be used as d1aphragm 327 of the outer magnet type loudspeaker

o shown in F1g 15 prov1d1ng the same effect

Industrlal Apphcablhty

A loudspeaker accordlng to the present 1nvent10n has a small th1ckness .

_ has a h1gh sound pressure level in a hlgh frequency range and can secure a

: 'reproductlon band i in a h1gh frequency range




10

between upper plate 22 a

' vo1ce ‘cotl,

cnrcwt 324 are flxed to frarre 326 One end 328A of o
~voice coil 328 is 10 connect ed- t.o di aphr agm 327 whi: I e

- 'the other end 328_B thereof is p03|t| oned . i n-nmagnet | C
PC'g@pg@Zﬁgﬁ%gnetl c.circuit 24 of the Ioudspeaker

~accordi ng-to Enbodinments: 1o 11.i's an

. internal - magnet -t ype ‘magneti ¢ ‘ci Feui t whi ch incl udes

upper -pl ate 22, .yoke 23, I%:gnd gagggt Zissangvvlhched
e an as

r}eiéucd %ggkgfco%ﬁﬁsﬂifaphr agm according to

Odl nen be used as di aphr agm 327 of

":th ou wn. in Fig. 155
: _'prgw d%l%a sétlrrt%dlg g#édélf%%ﬁtrt Appl i cablgl ity 20 o -
A oud§ Srcoﬁﬁfe t%'ﬂh@ I%Q%%et‘fc @irr@&ﬁnt i nvention has a .

smal | ness, as. a

© high fa%t&%nraaﬂag,aneeeﬁarpoeﬁ;weeﬁltﬂmgggg%%geganda-_ o

sound pressure level in-a-

~band-in hi gh frequency. range. PCT/ JP2004/

I_ sec%@'éfﬁi bpphsit® ugsiRalfRt éﬁﬂprthe't&ﬁc@ c@ﬂgfiﬁﬁn% gl (Ee(ittért axis’ |

having a rmgnetlc gap; frame coupled to the

’fprotrnﬂardeﬂhreughrthelﬂrst énd andlth@ f0bhd Badi aada first end

~positioned in the magnetic gap and a second end

-opposi 4 elibphtdpnfdonpledetud thd Becornl ead ! thehevitd1goid and the" o
‘center .axi's .provided through the first.end and the -

: ": | framec dhel dmphr@ml havingpHimymortiopliadwvhich tie eaten chxeenof the

of the voice coil and the  frane, the di aphragm havi ng

- voiee ¢ail stprpuidado the firsirpartiontof thentiaphtagms boing providdl inside

voi-cé coil is provided, the first portion of the

o  thegveiphcagmtheidigphrasmn devthenshawingte seopne rootipn aiteide thef o

di aphragmfurther havr ng a second port| on outS| de the

- wherem one of the ﬁrst port1on and the' second portton of the .

: _dlaphragm has a cross sectlon in a plane mcludlng the center axis, and the"

15

" cross sectlon of the one of the ﬁrst portlon and the second portlon of the

o dlaphragm has an elhptlC arc shape R ..

B The loudspeaker accmdmg to clann 1 Whereln other of the ﬁrst

'port1on and the second port10n of the dlaphragm 1ncludes |

“a th1rd portlon havmg & Cross sect1on in the plane 1nclud1ng the
center axis, the cross sectlon of the th1rd portlon 1nc1ud1ng a first are, and

a fourth port1on havmg a Ccross sect1on in the plane 1nc1ud1ng the:

g 'center axis, the cross sect1on of the fourth portlon 1nclud1ng a second arc

S havmg a radtus larger than a radlus of the ﬁrst are, the fourth-portlon .

25

ad301mng the thlrd portlon and bemg farther from the second end of the voice .

“ coil than the thlrd portlon |



'voLCe'ooll mhereln one of the flrst portlon and the
“second’ portlon of . the dlaphragn1has a cross section:

. i'n"a plane- |nclud|ng the center axis, and the 15 crossz;dth
f-Pceemepnopﬂﬁmhe one. of the first portlon and the second

portian of the diaphragm has an elliptic-arc shape. - o
2. The | oudspeaker . accordl ng to claimi, ‘wherein

 otgeqy,, OloutibedidrshrohE 9 cgmntfe ?:S?&ﬂdo@l%rtdfothe()fﬁrst':; e

rag el Ude rd oor Lonhav

:_'Por Oﬁsén&%ﬁé's%@oﬂd‘ﬁhhff‘xoﬁ"o?@ﬁ shiliag 1, oot %tﬂ)’ﬂﬁ the o

e Cross . sectio t he t -on.i1nc

 plahbiubf (BOGoreh oS 454 O GBebaN G B {ALOSheER hORrst

in the p ane inclu ng the :cent er. axls, € Cross

'poreeetargrtni sédbﬁdfﬁortfoh R 'd?%hi%ﬂ%a@%rﬁelﬁ%@ﬁ%c%‘hﬁ pe.

havi.ng..a radi us "[arger .than a r us of the first -are,.
“the fourth portlon 25 ‘adjoi ning the third portlon and
- being farther fromthe second end of the voice coil
' th@.nmieeleﬁdgpéae@fta@mdlﬁg to RAR0M/ 01 kPiecdeity the diMphragm =

I oudspeaker ‘according to claim1l, vvher ei n .ot her of the

' -_conipmsds relemmatenaihd ‘the -second -portion of the diaphragm

10

15

" 25

o voice 0011 is prowded the ﬁrst portmn of the dlaphragrn bemg prov1ded 1nS1de .

~has a cross section i-n-the plane including the center
axi s, and the cross sectlon of the other of the first .
‘portion and the second portion of the dlaphragn1has an

el b iﬂhecltm@pehkpe actordihg toudsipe ake wlsrebr d:hegdtatphragm c

¢laim1, wherein the diaphragm conprises resin

E | furtherdiacet gusle qnwledwdththaercoadondivhigia wied etifn 1,

“wherein.the di aphragm. 10 further has a guide - coupl ed
. vvlththe second end of- 't he: v0|ce coil. 6. The o
erein, the

édfﬁ%&ﬂée? Egrr g%%%d}él%t% ,t‘ﬁge%e&he dé?ﬁhl@fgnt hes a 7‘ o

B v0| s ins
_ _groove %o W‘il h the secon( neddof the volce coil 1s 1nserted

7 The loudspeaker accordmg to clann 1 whereln the ﬁrst portlon of the_ E

e _ dlaphragm has a dent formed therem

| - 8. Aloudspeaker 'c'or_nprisin'g.l
a magnetic 'cir'cin't heving a magnetic gap; |

- frame coupled to the’ magnetlc c1rcu1t, .

a voice coil havmg a ﬁrst end p031t10ned in the magnetlc gap and a
second end opposﬂ:e to the ﬁrst end the voice c011 havmg a center axis -' ':_ _
3 '_ prov1ded through the first end and the second end, and |

- a dlaphragm coupled to the second end of the voice coil and the L

frame, the dlaphragm havmg a ﬁrst portlon m Wh1ch the center axis of the

- the V01ce 0011 the dlaphragm further havmg a second portlon out51de the



15 7. The Ioudspeaker accordl ng ‘to claim 1, vvherel n... ..
‘the fi rst porti-on of the diaphragm has a. dent for med o
therein. 8. A |l oudspeaker -conpri sing: a magnetic '

' ngﬁJp9%4;0h-ﬁ)\@3ng a nagnetic ‘gap;” - 20 a frame coupl ed to

the magnetic circuit; a voijge- coil - having a first end -
" positioned in the nngnetlc gap and a ..second end

"--Vm%ﬁo iteto the first end, the voice COI| ‘having a
ent!

axi s .~ provided through the first end and’ the

Seona e M P BB R R e

- of the WG o
: _'.d1agﬁ¥a%rg 1ﬁc¥dde§t portion in V\/nl ch the cent ér axis of__ t_he -

corr~I’s. provided, the first portlon of the

di-aphr agm bei ng, ehﬁglvgsalbﬂsme ng' ° ofRCBoGa i thagglane

di aphragm f ur t her ng -a secon I on .ou

fi1rst. portion and t e second. portion o

._'-1ncﬁglhg QKQQ:%h&Jr?éﬁg &Bsé Qé(%fmn@f Ml,ﬁtlﬁ?d‘ tp% %flnE@ﬁmggﬁhe .' _. |

ﬁrgtrgi%u&e& a third portion havi ng. a cross sectionin a

pl-ane |nclud|ng the center axis, the cross section of

- the third portigofodrtl lpedta hﬁﬁlngf bl éﬁ"osé”séctﬁfﬂclnathe plane"

fourth portion having a cross section in the plane

& _:_mcluiiihgltihl Gohber o8] the 0SS settion Of GBS fo@ehi WUt iddBuding a

10

25

fourth portion including a- second.arc having a radius

- secbad gec Having a ratiusdandertfhent hnadias of théEirkourd thbCourth

- portion adjoining the third:portion and being farther =
portmmdjbmlngctha dhamdp@tionhand bienree Enithet fram the sedunldcbnd of -
portion. 9. The | oudspeaker accordi ng. to cl a| m 8 o U

o 'the\meetml t:hml thewdurd)@ormenfn rst

9. The loudspeaker accordlng to clann 8 wherein the other of the ﬁrst :

portlon and the second pOI‘thIl of the d1aphragm 1ncludes o

ca ﬁfth portlon havmg a Ccross sect1on 1n the plane 1nclud1ng the .

: center ams the ﬁfth portlon 1nclud1ng a thlrd arc, and

a s:thh port1on havmg a cross sectmn in the plane 1nclud1ng the

'center axis, the sucth portlon 1nclud1ng a fourth arc havmg a rad1us larger
R than a radms of the th1rd are, the sixth portlon adJonnng the ﬁfth portlon B

_and belng farther ﬁ'om the second end of the voice co1l than the fifth portlon '

| 10 The loudspeaker accordmg to cla1m 8 wherem the dlaphragm_" '

‘ compr1ses resin materlal

11 The loudspeaker accordmg to cla1m 8, Wherem the d1aphragm '

- further has a gu1de coupled to the second end of the voice c01l .



portlon and the second portlon of the dlaphragn1: :
~includes 15-a fifth portion haV|ng a cross 'section yn

“the plane’ incl udi ng .t he. center axis; -~ the fifth e
‘pcrp,gp‘tgg@jolmbudl ng a third are, and a sixth portion: L

‘having a cross sectionin tbe plane i ncl udi ng the

"~ center axis, the sixth portl on |ncI udi. n? ahfourth are . ERR
I R

B ST N .Ctm e bbb gas

ol PR RIS RO B e o e

t han portion.
~according to-claim@8, wherein the di.aphragm conpri ses
reS| n materi aI - 25 11. "The | oudspeaker according to-

cl b JREEaRot BE. o HaRBb AU ] W WIREO ot (94 Portion of

. '-_'thepcﬁ%ﬁ %’Qgﬂa%jgggét ’%%m(ﬁhgthﬁ}-@&l I oudspeaker according. to. - o

cl.arm wher el n t he ragnlhas a groove to mhlch
“the second end of thé voice coil is . insefted. 13, The
| oudspeaker accordlng to claims8, wherein the flrst--

p014lmmﬂspbﬂﬁeﬁ¢{ﬁﬁﬁwlgﬁf@ has a dent for msd therel n

14, A | oudspeaker conprising: a magnetic circuit

- havi nga anagwtid tiecgebavis & ria@meticgupl ed to the

10

©. magnetic circuit; a voice.coil having a first end Lt
_"p03|tlalﬁeﬁnenoupledrtagthetmaglgam eircuit; second end -
opposite to the: first end, the voice coil having a T
~ cent eraarice co;lrhamdga firtst endtposita)ﬁedlsittlmnnagnetw gap and a
‘second end; —and a di aphragm coupl ed to the second end

L | secotd tdnsl ODP@@:&: éb| thenfrsthends theevoich eodi h@ﬂmggm deadern aXlS | ;

portion in which the center axis. of the voice c0|I

o 'pr'ov:tded through the first end and the second end; and

15

: 20

‘a d1aphragm coupled to the second end of the v01ce co11 and the

' 'frame the d1aphragm has a portlon in Whlch the center axis of the voice coﬂ | -

is prov1ded the portlon of the dlaphragm be1ng prov1ded inside the voice coil, _ !
e wherem the dlaphragm has a non C1rcular outer shape and

Wherem the port1on of the d1aphragn1 has a dent formed therem N

15 The loudspeaker accordmg to clann 14 Wherem the d1aphragm has

'_ ‘an e]l1pt1ca1 outer shape.

16 The loudspeaker accorchng to c1a1n1 14, whereln the d1aphragm has I

~ an oval outer shape

17 The loudspeaker accordmg to clann 14 Where1n the dlaphragm has o

a rectangular outer shape



B 15 is prOV|ded the portlon of the dlaphragntbelng Sy
prOV|ded inside the voice coil, wherein the dlaphragnt 3
~-has ‘a:non-circul ar- outer - shape, -and .-wherein the =

PC lk)§6éhe dlaphragnthas a dent. forned therein, ;
?gﬁ%@ﬁ ? speaker accordigg to claim14, wherein: the
dlaphragnthas 20 an el l'i pti cal outer shape. 16. - The .

gﬁgeaker accordln to.claim14, wherein the - . _'
1 FRPRE_LUSGP #1080t er ‘shape. - 25 17, ,The, o

e e S B D R (B
" PCT/ JP2004/ Q17663 t t he
oudepadReptE Star b ipe iyt 2ighus, corprising: the

- and . a menber coupled to the |oudspeaker. 19: The - _
. ‘appar at'us accordlng to claimi8s, wherein the- nenber s

5 - an 19€‘Iﬁ%t éﬁgﬂrﬁtﬁé %(Lf'dxldmg to claml 18 wherem the member is an .

electromc cm:ult



