;e3e|] y4AN 6T T OW 5 1 DESCRI PTI ON LOUDSPEAKER TECHNI CAL FI ELD The present
i,nvention relates to a dynam c speaker used in various types of audio

épparlﬂnﬁ!ﬁm,mmmm'“mpeci fically, a |oudspeaker suitable to reproduce high
frequ ounds. 10 BACKGROUND ART Loudspeakers for re uci ng high
frequencyimastge sounds are nornmally called tweeters. The DVD %ﬁlﬂ/m

Audi o, which are the audi o equi pnent introduced recently to th MWI//
reproduce the nusic sources whos@EBERIBRIYNr ange has been ext end®ohedo
20kHz or even higher frequency. So, the tweeters are 15 requested to
reproduce high frequency sounds higher than 20kHz, preferably up to 100kHz.
At the same tinme, |oudspeakers aj @UBSPEAKGERt O be conpact in size, in

order to nmeet the generally prevailing trends in the field of audio
equi pnent, the downsizing. In the neantinme, there has been a nunber of

probl ens anong the 20 conventi ete 1t h donme shape di aphragmin
repro@uci ng the sounds hi gher % Hm%i‘%ﬂbddress a probl em of

decreasi ng driw e in. & i r.eguenc: , i L ucture
in the tweeter legk?pge(g%@alpk’?n mté(g}féérlbﬁﬁéé ab%%%%?fgggé%g_usgdgg?\?@hﬁ ?ﬁa'{s | eaf
tweeter igf ghediordppacatus,t ﬂﬁof@f(s?écﬂﬁ@&ﬂ?&ca FHudsp&dker shitible2o fproduntd kg 10.
In FIG 9A - FIG 9D, and FI 10, diaphragm 23 is fornmed of film 20, coil
21 and f riaequengy range seagdstic circuit 29 conprises bottom yoke 24, outer
yoke 25, plate 26, magnet 27 and two nmagnetic gaps 28 fornmed between outer
surfaces of plate 26 and inner surfaces of outer yoke 25. D aphragm 23 is
di spgged so that coil 21 is | ogERGROUND Wyeer | evel of nmagnetic gap 28,

and 30 frane 30 fixes diaphragm 23 and magnetic circuit 29. Conventionally,
i nsul ati ng cushLardspeakers fior &producmg higheftefpatnoyenanga goendscarei narmially29 and
di aphragm 23. f 21 h ove-configured. | eaf. 1t weeter, en el ectri cal
input is efl\;@’reéﬁrﬁ-ongé‘? E)‘glg,A'édlﬂr' VP%QAPg%éVal?lglt‘g"é%gFea?‘é‘ggierqum?le

whi ch has; ' | il i ' '

i vi ng. 13008Red 4RGAEY %6 (hY pibekdy) ReBnB he e Bures WU OB and
film20 radgehesbédicestenddd 130kHz dhewent lightiefitquenept eles, theawbetedyast ageous
i n reproduci ng sound waves hi gher than 20kHz. However, the above-descri bed

| eaf hﬁ/veenequ@st%tﬁerem@ducmhi lwg}lmmmlrdg highey tww,mrgferamig{v@ttpc gap
done- ot apifSF ieEer e . aidfBeucPs o Hufled Bibs SomBRRENT v i "

density. &idet RETERE he Sémaslly PRovallile AEAEELTH fIR! B&ldBFIRAG €qhipienitthehe

magneti c gap 28 is not used,” an efficiency of nmagnetic circuit 29 is | ow
due to itdownsizingure. Nanely, in order to nake the magnetic fl ux
concentrated t netic gap 28, the conventional |eaf tweeters ar

orovi ded i th Aiatle Faeanieere, e BEM 7o BT o eralifEsampng, g

magnely 27, G of ith €§6th® R p¥¥ dilpraBRO i YSproduema! tHedisdithdsovar ds
magngoi C %‘)ég@gé, as“é own \?n FIG 9A P Fll%p 8% Furt%er Pmrg a magnetically
sat ur at echighexdthtn @0kHs. created within outer yoke 25 for diffusing as nuch
magnetic flux upward. The rra%neti c. flux, however, di ffuseﬁﬁﬁg downwar d;
therefore, it i afdressa problsne of desreasing daying: fosce mythe GEACY20 27
efficient pwar d. of; IRY i oil 21 is
di spos ed.lja@?’ a\@orglef%e;ao%ﬂ%ttﬁg21?%%%%%&%@5ur e g%é%ellggg%lé%él%ﬁg?e%r eases in
proportion to aAr@neiticnal lesf tWeser iydecrited vath feferpc? b FEGsYAe PIG.magnet
27 has to be increased to make the sound pressure high. Larger magnet 27

nat urZd | ﬁﬁ&%E@-sﬂtat@sﬂ%r%r FéGaPPQEBdeIQeéoo?iap gupgdis fapre dlfl of
27.., B 25 a i .
Those. | eckiint g0, S 33 8ha3fyRe dar e mabRr e fite Rl 8o Yohfuls Bl keodt. W O

the receniyiegbké @8EPlaté 26, HRAFRE 27! ﬂitﬂﬁ%é}ﬁ@%rﬁ:-tic( 5|78 Fen&PBY®chonal
| oudspeakers, “directions of magnetic flux at Two magnetic gaps 28A and
28B shownotter Sur€aces @f plate Afparl innet surfaeds aftdwder. yaltee2®f oDégphaagin23cisi on of

electric current is reversed between coils 21A and 21B. .3 Al thou one
porti on pcilémaeadsor that wefﬁ-mioq anrBetyrpsr dev |<éf§m.agee%g?% ’iag‘g

utiliqzed [ Hﬁ@#. L sheags Wk e ite

port i‘%)n i@%ﬁg? %er@?bégsdggplg%g 9%3 ?rlggne %Hﬁg F%lm%ﬁér e \oﬂkéﬁuﬁaﬁ‘@’ g@?a‘?‘%‘% has
been r emadushitt matepiab3 vfis plowidddererween imMaghetdetcuiv29aad didpheagm@p. of t he
coil. Thus, if a larger 5 driving force is required in a | oudspeaker of a
conventional structure, it has been difficult to nmake the | oudspeaker snal
and light in weight, as it inevitably necessitated an enl arged magnetic
circuit. The present invention addresses the above-described probl ens, and
ainms to provide a excellent |oudspeaker that has a conpact magnetic circuit
yet can 10 generate a sufficiently high sound pressure.




DI SCLOSURE OF THE | NVENTI ON A speaker in accordance with the present
i'nvention conprises at |east one magnet, a yoke fixed to a bottom surface
of the magnet, a flat plate fixed on an 15 upper surface of the magnet, a
magnetic circuit having magnetic gaps §ornmed between the plate and the
yoke, and a flat di aphragm having coil disposed above the magnetic gap. The
magnet has a wdth greater than that of the plate, and at | east a part of

t he upper sur f adethgfabpre-caatiguted; leafehiyreterd whea elegtdeal dnpelcis|deliveredHe

di aph . i.ng t tructure. in. d i th th ,
Mvent | arcoibaEgt {i7fiaBeR Bigstfilti RS ES AL R B miateBH AL Pl ng o
size of the éﬁi?%% DO i§ dFiGEh bg the! dHR BRI RIrEe igéﬁ@atféﬂgﬁ%ibiclﬁzlf J;vi’thloﬁfilbo%

concentrate 0 a portion abdve the ghet'c gap, wh enables to ke the

magnet i c thierdeiving fdrte and fil m&Qdradiatgsathe solidi svaxes onPhues thedeafitivghtees dieci ency
speaker sujtable for the reproduction of high fr ncy range sounds can be
provi ded. aDBNAGLORS IHTSPFY FWWdW%m%@IFS&ﬁ%A is a plan view of

di aphragm of a a i > e 1\ e r i t of
tho prosent i nvaRHPaEs G, WiaRPRLERPAT e e Y THRLE P TRANRR  ©,
| oudspeakdawibackd) accordance with an exenpl ary enbodi nent of the present
invention, FIG_ 1Cis a cross sectional view of FIG 1B, sectioned al ong
line A - @) 4The widthpf magnaticozap 22 in lesh awectersisseveral Hmesmsdrige asn

accor danc i t.h an empl ar,y_enbodi nent ,of the esent .jnventi,on. FI.G 2A
e o r ariha o ater R P RaRR BER, tREetbikG  THES PRuIsOIR & uientsti
enmbodigre %a@ﬁetld"ﬂu?ﬂ&?ﬁ L Y @R 6, siicE ke moBt é&lc%nﬁﬁt‘éﬁinééﬁiibqnﬁﬂ invi ew of
FIG 2A, sectioned along line A- B, FIG 2C is a cross sectional view of a
| oudspeakihe magmeticapl&is nit tusedyt anceffieiency lod myagnetio dinceit t29aqk lowedyertesent
invention, FIG 3Ais a plan view of a diaphragm of a | oudspeaker in
accor danc®s YUt her exenpl ary embodi ment of the present invention. 10

e

FIG 3B is a pl i t i i Mol argdanc
i th other oxerimelih Black (GRS E Aidietic B chRRREE o il fR'ap"
cross sec28,othal conventical HE4E twiddters extt ippovided lvoitly plate26~havillg a-w@@lth3dd i s a
cross sectional view of a speaker__in accordance with other exenplary

enbodibrenleagithe samgas $hatofi magnati2dn and guter goke 25; equipprdawith acpyosusign

of the. proichiti, JonBrdh e, 585 28 AR 300 i RS AW ORI DG, T
sect | onedrghkktthdre, emAgnetiallllsGurdied iconditionas ereakel withi outt eyl 2fgrpeaker

in accordance with otheér exefplary enbodi ment of the present”invention. 20
FI G 5 i sdiffusimgpasonhadh peagiedict flwe upivard.of The speaktic flux, Aowevdyg diffuseist h

AU ST MR SR LT NN
2", BYTOTEEHAE tphnd P e IV ek Bl R AL AL D
enbodi nendispdsedhe present invention.

2) As reproduction sound pressure of a loudspeaker increases in proportion

to a magnetic flux density of magnetic gap 28, a size of magnet 27 has to be

increased to make the sound pressure high. Larger magnet 27 naturally

25  necessitates larger plate 26 fixed on the upper surface of magnet 27. Bottom

yoke 24 and outer yoke 25 are also required to be larger. These lead to a larger

size magnetic circuit 29, which does not meet with the recent requirement for

compact loudspeakers.

3) In the conventional loudspeakers, directions of magnetic flux at two

30 magnetic gaps 28A and 28B shown in FIG. 10 are opposite to each other.

Therefore, a direction of electric current is reversed between coils 21A and 21B.



FIG 9A is a plan view of a diaphragm of a conventional |eaf tweeter. FIG
9B is-a plan view of a magnetic circuit of a conventional |eaf tweeter.
FIG 9Cis a cross sectional view of FIG 9B, sectioned along line A - B.
30 FIG 9D is a cross sectional view oy a conventional |eaf tweeter. FIG
10 is an expl oded perspective view of a conventional |eaf tweeter. 5
DESCRI PTI ON. OF THE PREFERRED EMBODI MENTS, Loudspeakers in accordance wth
exenpl ar yAthough maet porgipnt previsled stostreversing thendispatione et elastric icnrrenleis
follow ng referring to.the draw ngs. Those.5 rtions identical to those of
convent | oRGR2As fishisgyon Fucth Y dibbicen? 35y 1EBA0kE s ApRbi Popich bs

descri pt i goSexpdsed s hePMabhomsflake Theldfor, (S PREidTERAs Bedh tdhdRR@adser | N
accordance with a first exenplary enbodi ment of the 10 present invention is

descri bedoméd wfi thefalemants that detepmiate vef€icencpsofstheweoil.n Fllas, A a ldege 1D.
Referring,to FIG 1A - FI G L 1D, diaph ag(gt]nZS is formed of film?20, coil 21
and f PanedBgingoreets requisedin popdspekerseing cenyrationahstraciuresiihast beenci r cui t

29 conpri §d t i i r. , g . fixed
on 15 por FiEIEuIb 0" BHflck ¥E, EBASAKLE Sthalt WHAPHER' 1 el o ROBRVIREY |00
27, and tmcgﬁmajmeﬂmgedaﬁagmrmﬁrdaﬁt ween an outer surface of plate 26
and i nner surfaces of outer yoke 25. D aphragm 23 is di%%osed so that coil

21 | ocates abovEherpigsent invgapon @ddeassesf thgraboze-depsailediprablerasrangizaimsd

magnetic gircui.t_ 29 | | at in i 20 material 31 j.s provi ded between
magnet i o 0 Pitfide oexcslloh Ribskofés WaUhas's MRl mahehi€ Plelit Veicsae, T
t he plr(psegéne@ﬂggcgumﬁagnﬂ#h{ghtgaﬁngwyggﬁ}d'.onal | eaf tweeter is that a width
of magnet 27 is greater than that of plate 26. The structure according to

t he present enbodi ment provides the foll owi ng advantages: 25 (1) On the
upper surface of magnet | ed by magnet 27 flows
two paths. Nanely, in thgﬂiﬁﬁmwﬁﬂgﬁgﬁﬁb sposed, the magnetic
flux generated Rr %hlE@%%c&?iaB%&%htt@%@#@é&nm\)eﬂﬁb %oﬂ{prrE§% gﬁ%ﬁi&d

reaches to the inner surface and an u surface of oute

Wer eas, magh@natyokeffixed greadoniont sirfacd of checimagaed arfiqi slate fixedion @@ on not
provided with 30 plate 26, flows upward, because of the djirection of
magnekd za¥pRss, susfage refahicemagnet; e magagHe giscuichaving magneticpaapss formede of

outer kGt [Pl ahTIIRE A » g B oL BRI,
than that thermageetievedy.| OTRd maRAeChdsCa WilthgleatefShan {18 f ithe plai@ R AlC T ux
density effective to coil 21 disposed above magnetic gap 28 i ncreases and
an ef fi cileastya part ofi¢hd uppertsneface of the magnetas exposed @yd faces direalytinthee nade
thinner. E%pﬁr%‘éimrfg Kggoargfnaggt% 2 ];trltlaﬁrenﬁlganc%toirgance with the present invention, a
20  volume of the magnet can be increased without increasing a size of the magnetic
circuit. Furthermore, the magnetic flux can be concentrated to a portion above
the magnetic gap, which enables to make the magnetic circuit efficient and
compact. Thus a compact and high-efficiency speaker suitable for the
reproduction of high frequency range sounds can be provided.
25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is a plan view of diaphragm of a loudspeaker in accordance with
an exemplary embodiment of the present invention.
FIG. 1B is a plan view of a magnetic circuit of a loudspeaker in

30 accordance with an exemplary embodiment of the present invention.

FIG. 1C s a cross sectional view of FIG. 1B, sectioned along line A - B.



saturation wth thinned plate 26, the magnetic flux can be directed upward.
Nanel y, being different fromthe conventional structure, nagnetic flux is
not directed downward. As the result, the nmagnetic flux density that works
on coil 21 disposed above gap 28 incregses to increase the efficiency of
the leaf tweeter. 10 (3) The entire size of magnetic circuit 29 does not
need to be increased even when the width of magnet 27 is increased.

Thereby, a magnBtG.cLRRiis aaressiseational devpfca IWSP?ﬂk@VﬂMG§CQid%nQ%WQhrmgnet ic

flux can be talne the s rinci ple as descri bed above,
magneti c ¢ Ialty %gﬂqnﬁ&?% ﬁH{f eé{;e ‘Pefttt‘?& garre si ze provi des stronger
magneti c flux byig.epNGisng pldie vitvel o al ma@dhefit %‘il%uﬁﬁmsiﬁébhﬁinc& Reith totRdr Of

magnet 27. (5) It becones unnecessary t0 machi ne the surface of outer yoke
25 faci ngexesmpletyi embeginEait v theguesent prantiosi on or the |ike shape. Thus,

hi t tt ke, 24 d ke 25, I t
Rt 10 SO SRl A0S 2 10 SHIEE MOkS 28 ton T30 LS
i t 29
€L CuLY 29 2 BT SUS o0 SHBRIATE LA R LR SR,

thin pl at@th&ﬁe)teﬁnplagdemsodm@elﬂbft]ﬁlples@ﬂtmmmdnnner nost w nd| ngs of r| ght
and left coils 21 can be nmade shorter than a width of magnet 27, as shown
in FIG 1D COnEKbt@Atlsw thnYIﬁWepf efdigphragmysf asloudspeeker i aggardancea
limted s %ﬁ t%‘é rragwgtlcﬂ_l& hbe increased in the structure of the
present e PN e 1{nen {h§ BIEeRy MVER @Y which is determ ned by
a praguct of | e mBfis aoplan 2devd ¥ ATRHZAENE clrchint df%@etakeleflf @6ddrdsnde0 coi |
21, can be made greater. Depending on conditions, the width of respective
coi | s canwith otetexgmplaryrembrdimentptihe maenemvenagmet 27 and outer yoke 25.

30 Thus, the | ker effici enc eased t.o fficiently high
Cevel . 7 Enb IS5 HOPHERRLISBA ww%ﬁéﬁ%aﬁwwtw@ﬁ%mﬁexeﬁm ary
nbodi t of t t t | eaf
Tneorer ns ohoviTG B IER gl LAl Wien6D &SRBkl SodofIMIE G vt | o2

the fi rste;&quﬂdryrmﬂbomn&:n%fﬂwmmﬂéldvdnylohhe sarre nuneral s, and the

description on which portions _are omtted. The diaphragmin the present
enbodifnent renef s 4Ads a-plan yiewfta magnptic cireit ofibspfiakenin ageagdancgr ence

present B HIETRCHAE oo BaRUPRE R BRERON 1 Uhe same 10 verti cal
direction are USKSl 4B PErdkeSectibaaPviewls KIGMaYQkectishedBong gl AOnBan upper

surface and a bottom surface of magnets 27a, respectlvely Nanel y, magnetic
gap 28 in the priéseft isabudssresntionsl viswrel abspreakeminaaccosdance swith atkerof

pr ot r udi e 25 otr at a m.ddl e of bottom plate 24 and an inner
sur f ace o&%é?’é’?@g&l ?ﬂ?ﬂ"ﬁ‘ 8%?6%“‘6?«5@8& bed configuration, the magnetic
flux ggener at ed gy, @Sﬁ“ﬁﬁ e%éﬁacﬁii Cﬁé?ﬁ»déﬁ?@rwé‘w' rJfaacﬁpJahc@i"‘% B&&yr@@ﬁ&swnh‘am' Y,
at a region where plate 26 osed, the nagnetic flux generated from

magnet 27athét cxmnplhr}ougbodmmMGf iegpres@Banventidnf | ows t owar ds t he i nner

surface and an er surface of protrudin oke .25a.. Wher eas etic flux
generated from 50%§ﬂ°§5e§‘?°6‘ﬁnalzéldg %“{e‘bﬁeent%ﬁﬁcél oaerE‘t“é’% Bis

provi ded, ection of magnetization, and flows
t owar ds t Je&?%\f?tgr %ﬁ{g%cgﬂgnéﬂ?gﬁe&mre&léurface of protruding yoke 25a.
Thus the nagnetFIcGfﬁmmp]snvmwaﬂgﬂmﬂagmre at a region above magnetic gap

28, and a magnetic flux density effective to coil 21 disposed above
magn@6i ¢ gap 2FIG& e&pkmaﬁqwaﬁ dipphragenel;a speaker sudegnsdanoe withothgtes. 25

The use of ahl titute stronger magnetic circuit
29a for &4 artyvégﬁé(ﬁ ﬂﬁg{h rgiﬁﬁl‘%’%@{l hi ghly efficient magnetic
circuit is obt FWRDA Id &plahNVidW &f i digdhrasmast A @veniondl e Wester. When
di aphragm 23 is ovi ded so that a distance between outernpst w ndings of

r
two coils 21 |5F£ﬁ&£1§ra planrview of atmagnetio eineitof ateonventemadlead tweetces of
two magnets 27 hown in FI.G 2C a of win sof oils 21
avail able wit h?ﬁ!‘fﬂétﬁ%%‘&“ﬁ&&‘@n@#‘%{dﬁ ﬁ‘%&ﬁe%@n@ A ‘?éc ével y

i ncr ggsed. bt ai ned, |ike
in the first erglg‘jd?glnsm &@ﬁ%ségﬁﬁgat @flag%disﬁgg Igéri ltgﬁqgggtg?dance with a
third exenpl ar YFIE10ds arrkplided perspeptes eigiv mfrn/ecntvmnonal legfstoveeterd Wi th
reference to FIG 3A - FIG 3D. A loudspeaker in the present enbodi nent 3
is around | eaf tweeter. Al though the round | eaf tweeter appears to be
different fromthe speakers in the earlier enbodinments 1 and 2, those
portions having identical functions are described by using the sane
nunerals. 10 Points of difference fromthe first and the second enbodi nents
are that the plan views of a shape of diaphragm 23 and a nmagnetic circuit
29 are round and that d| aphragm 23 |ncI udes two VI brat| ng port| ons. The

o " I - r 1



30 four paths, each of an inner nmagnetic gap 28 and an outer magnetic gap
28 having two paths, respectively. 9 Wth respect to the inner nmagnetic
gap 28, the nmagnetic flux generated from magnet 27 in the region of plate
26 flows through the inside of plate 2§, and flows towards a peri pheral
surface and the upper surface of central protruding yoke 25a. The magnetic
flux generated fromthe exposed region, or the region 5 where there is no
pl ate 26, flows upward because of the direction of nagnetization, and fl ows

Voo 2ea iih r DUESCRASTIS I RIE PRI ERUNEESORUERERS T2 Pl o) M
gener at ed f r om NegRpealdds i abbRdaRe AthaixcAG GAbbAiaLS BF BoPresha | nsi de

of plate 26, and flows 10 towards the inner surface and the upper surface
of outer Wvketi@b.ard desgribed cinf thex fglawing adfdrringn tox thes attawingson, Thoset he
region where there .is no plate 26, flo rd because of the direction of
magnet 2 4ROTANS idraticRLRhPa ek eanventionliesingloay, e TRREFSERE RIHEE St ace of
outer yo T . IGhi i ted to the area above
magneticklglfal%‘gra 8?H§9E§%H tﬁg%ﬁéﬁgﬁ?¢%g?§¥§8§§??§é'|ux effective to coil 21
can be efficiently increased, wherein coil 21 is divided into two portions

and di sposed aon di aphragm 23, and each of the divided portions are di sposed
on respecEW@dtWtrﬂagneti c gaps 28. Consequently, the | oudspeaker speaker

efficiency is iRcrea , | j an
out er nost di arre'gelro ﬁ@?ﬁ%‘:‘gﬁf %Q%%%p@gdf gﬁgﬁ]#e&?ﬂ;l%& e‘?&g&ﬁ@?@@a 28 to
be grieat epresdininPention i€ destirib¥dtveith 8éferoneB @6 a 1daf tveetedBs SROWH M FIGI1ANEt er

of coil 21 disposed above the outer nagnetic gap 28 to be smaller than an
out er di anEk@®rlIdf magnet 27, turns of coils 21 available within a linited

space of magnetic.gap 28 n,he increased effectively. Thus.the efficiency
of a l oudspeake‘?eﬁ‘?g"ﬁg%ﬁ’ Fﬁ@r é’gs' Em;'ofg’ g’é?ﬁgalgé% 1§ f&’é@?é{]?fﬁhnmc? sane
manner assq | 55t %’f@s‘é -%gt;%gi [ :

I oudspeaizeir Q?él?%géo?%anggﬂ S\f ?ﬁeegéi?i%&?l ? exgkrpgfﬁgg)émé odi nl‘g%;{e(t)i? dt%ﬁ%ltpr esent
i nvent i or29 sonipsisingblesitom tyoke depravided with dutaf yoke2s emagsets2ibfiged onFl G 4A

30 - FIG, 4C. Those_portions identical to those in the first enbodi ment are
r epr d9ent Ritasy yoke 24 and magnetized vartigally,plata2f mttaghed, prsBAENE o dflent has

the thi - @ Oiaue el 49 Forlid BeBRCW Silter QPR 0t Blaf' 25, AL Ry "

pr esent egmmwgﬂbutety@kmgnets 27b are used to increase the magnetic fl ux

density at two magnetic ga_ps .28a and 28Db. _
Diaphragm 23 is disposed so that coil 21 locates above magnetic gap 28,

and frame 30 fixes diaphragm 23 and magnetic circuit 29. Insulating cushion

20 material 31 is provided between magnetic circuit 29 and diaphragm 23.

A difference of the leaf tweeter in the present embodiment with the
conventional leaf tweeter is that a width of magnet 27 is greater than that of plate
26. The structure according to the present embodiment provides the following
advantages:

25 (1) On the upper surface of magnet 27, the magnetic flux generated by magnet
27 flows two paths. Namely, in the region where plate 26 is disposed, the
magnetic flux generated from magnet 27 flows through an inside of plate 26 and
reaches to the inner surface and an upper surface of outer yoke 25. Whereas, a
magnetic flux generated from the exposed region, or a region not provided with

30 plate 26, flows upward, because of the direction of magnetization, and reaches to

the inner surface and the upper surface of outer yoke 25. Thus in the magnetic



5 Nanely, in the structure in accordance with the present enbodi nent, two
magnets 27b, a di sc-shaped nagnet and a ring-shaped magnet, are used, and
both of two magnets are magnetized in the sane vertical direction. The
bottom surfaces of respective magnets g7b are fixed on bottom yoke 24,
while on the upper surfaces of magnets 27b, plates 26b, a disc-shaped plate
and a ring-shaped 10 plate, are fixed, respectively. A dianmeter of the
di sc- shapeitcuiaghthe mesent smhogiment, tahmagaetioflux He coneantratesdhioda ppeipsn26b,
whi l e an i,nner_di anet er 2 t he éi ng; shaped nae%ﬁet 127b is.snal I.?r han an
Mner df oG mBERReEM 78 e hat i 1 D sy egnar aeheti ERNT Aea
surfaces fé@ul&,@nﬁ%ﬁ&i‘é ﬂuga@nﬁf}ﬁeﬂé&%qg CBHV@WEPOMQHB%% %%%@ti@%@ i>g forned
bet ween an i nner Surface of ri’ng-shaped protrudi ng yoke 25a, 15 MRICh is
provi ded imordases and groéfficikencyaddhalead twestesisriicreasedf di sc- shaped pl ate 26b.
rface of

Al so, _anojher netic gap 28b.is, fornmed_between an outer s
pr ot r @di n@)yokgﬁg%§§n€£’a§ei%@? thinenc 5fta}v(\fqgga YRtRee Bféﬁ% IRGCUC, t he

above- desgLi i i t gneti c..f | PiL € al

i s6- shapeioaltn PR’ fithdtd Be 26 MRORELEuC ' M WA Ml RTEEAAT ¢ g
f1ux suppNag@ly, rsuin Wlifferent feorhhthieeoriRarichal’ Stpudtoi il agmstice FlukegNedt ¢ gap
28b exhibit two paths respectively, resulting in four magnetic flux paths

in all. Wir¢ctekdpwaward i Asdhe meyetthe magnetigluxt densityfhat works ar ceilppl i ed
f t he gj sc- shaped 27b at th i . plate, 26h f th h
the i ot bl ARPRREToYB P AR nFitaRts oneEae Ph eficiPadY & fededf Sifictne uaper
surfage of3)pr ot ThElbfre2Gze/ BK taghdtic EiuiTR9MIeks ot nedd $/BElih&dadedasvehhe

exposed region, or the region where there is no plate 26b, flows upward
because owheméheliwidth pHmagneth@dgnistingrzasesh, TEhedely, avmagootic dircuitdhatniser

surface and the upper . surface of profrudin oke 258. Wth respect to outer
magneti c %BP%HFPBMI%@%{QI’& npgpet ?%Ug‘? 5‘5‘&1@3 magnet 27b at the
regi on of i ng- f . he  LASt de: af . 28b, and
T ows t oudas he ersaMERncll o5 WaCHBLP 48OvE, e HBIC Skt e By R", |
pr ot r udi n@ayeke2726Bthe Bamesigpiovidds| steongepmagtetid flaxbyhedecing sksiwidii on, or

the region where there is no ri ng-shafe pl ate 26, flows upward because of
t he difr ecef platec36 smalirstthamthap of magack2bws t owards the outer surface and the

upper surface rotrudin oke 25a. b. Thus the maghetic flux.is .
concentraedd-t ot oS MaREcs T O Risrint g Ayithcd B HRheS pikiras fheing 1) ux
density eihgrétic/gap 28 fPhdveZlprotfision drihélike R&pd. NPhus\VhalRinih® BSstftt

di sposed above magnetic gaps 28a, 28b, respectively, can be efficiently

i ncr easedbot@m yelja@dtang outereydkeudys psakell asfdlevant pats icostsneanche pdlucgbi | 21

in the present enbodi s fornmed on .di aphra 23 printing 10
process. q{%r‘ﬁfeﬁgﬁﬂggk?f‘ﬂ@&nﬁf? ‘f‘Ffé“{)#f ?%‘n?é‘ﬁ{%@fx'ﬁint, si nce many
turngpof coils 21 can be formed effectively within a limted space of
magneti c gaps 28a, 28b, the efficiency of the | oudspeaker can be increased
to a suffici entAyahiagiplitedeis. snvill Withethp dedf tiveetetd) diaphoagm 28rdees aioh it t han
magnetic c¢ircuit 29 shown in 15 the abgve, drawi ngs, such as frame 31, are

i rrel evarihet¥ppessuglasn Ot magnetng’ @F"chliféhﬁypl%rzgv@n’éw- ofSOrey Atanceci r cui t
29. Ther . 3 ' [ ' are
only theegeeggv(érr% E@@Sfﬁéédgﬁgsoﬁggggﬂ?@ %%%kéﬁég%%%gget@ﬁ%@g?ﬁée?%ﬁf er ent

shapes. Ayidibdma@enay] as shovewiin FAS. 1D di@bg@gitly2d numbdieftwindthggnd t he
fourth 20 enbodi nents are descri bed based on a round shape, they may have

an o@Pongfcreit|2d within ree limiteguspace stfapragnetie gapd28 fcan hexingseasediin ticel d t he
dvant . di ment 5, A, ker i d ith afifth

oot ar o ST BieE.cBEOMRelnE A artfl 56 AaRE robkds \which 15

refer encedét&nﬁnk%zr?tc qxi%aa@troﬁgn AV Al nﬁgﬁétﬁ' flfx dERGBLePEtiveqnS

havi ng identical f ons as those in the fir [

t and the tHird enbodi nents
are descrédiedl pgan be nsaicegneateer aDsperihg oni copditoons] the widthrafughpdeti@e 8,

di aph 23 1 tt dtof 22. Plate 26, t 27, t 25
remai n ¢ OIS Ej% I?ff@g_grqa??rttﬁgn”fwmeéﬁ@%aﬁl it 27l st r»érk%?i{e_zsa in
the %Qeseﬁﬁusgﬁtéoﬁhﬁsﬂk&“ktbﬁeﬂgifcﬁé&%%gr%eQH r}e?s%d'tﬂ%?ﬁ{@&%ﬁ@%%ﬁr fdge and is

provi ded at center taking |lea



12 out. In the same manner as in the third enbodi nent, inner nagnetic gap
28a is forned between magnet 27 fixed on the inner bottom surface of bottom
yoke 24, plate 26 and protrudi ng yoke 25a, while outer magnetic gap 28b is
formed between 5 magnet 27, plate 26 apd outer yoke 25. Diaphragm 23 in the
present enbodinent is made of insulating film20 and coil 21 formed

t hereon. Coil 21 is consisting of inner coil 21 corresponding to inner
magnet i ¢ Babodaaertdd outer coil 21 corresponding to outer magnetic gap 28b

il 2 il 2 i nued.. while winding di ] f
10" respecti ve coipudpraidhactluine AR itk et dfindnl SEfreD 02 g
so that egelefllinvGHAGk HE&rﬂféH'@itf(l)Eeeﬁ%\é@ 1& HUEIF t%gfaéﬁtgg §}|1&@H igfGapa i nner

an
magneti c gap 28a forned between y 25, magnet 27 pl ate 26. Wen
el ectric siK@al 2Cs ddadseepations identicalntis thésec of | the 1first nembadinment f atem 20

vi brates to gener,ate sounds. Since bot gheti.c.gaps 28a.and 28b are
for med meﬁregsegﬁeﬁgh tﬁ%gﬁ%@’ce BymeyaySy FI%(? dﬂ?aé@ﬁ?f&ﬁéoqun’é’ MRl pertans) ¢ i n
i nner ma i td . i ch
ot her . SO D BapRAGHP it Bic SRAER drociBhett Rrifis 1P CARE s iR

di r ect i onthetfirst @nbodimengincel to each other, rendering it inpossible to

secure a sound pressure. This is_ the reason why coil 21 on magnet.i C.gap 28a
and coil 21 on Rayﬂ@rqn@egfgynztég fisk embadiment isdhe shape of meagneba<ircad Si nce

. . 4 > ! | . ;
cor T 21, 19 dhie 3L fbobhela o REelie L Bahe (ol Bind BhEIRE Ty
and alo ongerfiddiefirefibitard fsedEhaslies AR boRORCAMRER bt Thedifar Bpsér™! i fy

connecting operations. Coil 21 ‘may ormed through any one of the known
t echnol ogiwrfacsuarid asbgstonmtsurfgcofof cuoaghats i27e, pespectivedy.c iNamely, magnstict oi | |
vacuum 25 depg@si.tion, sputtering, adhesion of cqil-shaped netal, foil, etc.
S e pr RGN yiBReDEBER SMAIdimERl i OBRED SEES: & HIGE SRR 191 a
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di aphr agnoflplatst26ah contributes to an efficient utilization of space on

di aphragm 1 and a reduction of 30 weight .of diaphragm 1. Dependi ng on
desi @ ng needsin Hhfoheve-dascsigd senfigurationt ther agaskc i fiuxregaetatesl; bynd

Phe. pr escPenti il T shidens BorbBNoMRAN Wiy S Rblon VOPRAIREGon: "
as i 11 ust2@f g digpobbd th. miEhetkd A3 gerBRI OO0 ARG 127aroivalthebiughct i ons

wi th approxi matel'y equal angular intervals. Winkle 23a 5 i nproves the
rigidity insdesplater 86s,cand flgives towards the innerpsurfapn @8l ant uppes surkake oft he

igidit f . di.aph t h I . By .t aki dvant f
hase of (ol Ry Y RRGe magsdty GoEbdeoted rPURCe NI G « ne
h i 1 . | . .
appL e 0] R e e P e fed TR B e P T directon, | e

| eaf tweetfermgnetizationt laed ilalvs towatdsehedsgnet surfacesatel the wpperemface dfhan

that of the plate so at rt of upper. rface of nagnet is exposed at
| east to BT “Hﬁﬁh&?kf‘cagé-p @ﬁﬁ%}hf'eﬁé?&“@'éct%ﬁlxpﬁo‘%ﬁ%méa gretq at 8ifFgeNt t hat

; 1 b si . . e _ : b i h
ef 11 o1 enciivsF et 2 ard &t R dongly efechy R0 801 21 SRSRAT, (g
a magnet i abcﬁziermag'ﬁeticcgapm&imaasé‘s aid drﬁ@ﬁi&:ie(m?_olfrEQO@dSpeakc}rdherehSesed to a

0 |

bottom surface said nagnet; a flat plate xed on an upper surface of
sai d 2fagnet ; anBheuseaefiadg magagss 2dn eaablee taRnstityp girangaranagnetispiguitoke,

and 10 a f4 at di r.a royided with a cqil. and di sposed above said
magneti c %éa?p,orv@'ni&gitﬁ,%% i d*hﬁ%n%?owggaay% lagﬁﬂ'g?tglﬂeg& Wlﬁg MW of said
plate, anghiafnelCHIRd inhBdHrkt hbodiRRnt.sur face of said nagnet is exposing and
facing directly to said di aphragm
Furthermore, when diaphragm 23 is provided so that a distance between
outermost windings of two coils 21 is greater than a distance between the inner
30 surfaces of two magnets 27a, as shown in FIG. 2C, 2 number of windings of coils

21 available within a limited space of magnetic gap 28 can be effectively increased.



15 2. The | oudspeaker of claim11l, wherein said yoke conprises a bottom yoke
di sposed at the bottom surface of said magnet and an outer yoke di sposed at
a side of said magnet. 3. The | oudspeaker of claim1l, wherein said coil
includes two portions, and a shortest gistance between coils of respective
portions is smaller than a width 20 of said nmagnet. 4. The | oudspeaker of
claim1, wherein said magnet and said plate have a di sc-shape, and said
magnet hakhus aihighet kudgpeskeretficiencycanibgrahtainedslikeaindhe figstemxndimgat.

| oudspeaker of claim1, wherein said nmagnet and said plate have a

ri ng-shape, and a protruding yoke is further provided at a center of said
ring 25 spgpedim@gret and plate, and said magnet has a width greater than a
wi dth of said plate. 6. The | oudspeaker of any one of claim4 and claim5,
wher ei n sai d collloidsgeakiersint accopdartceomith aathdrdaexsdnoplass emivodimenteofbtleween

il f i ) i I | | h i f i . 30 7.
The | uclshienr MoPalPal th GesRElo iU, JEEF TGN dR | EIG Péut THbmpiDsesha 11 rst
B Ipenton, i t R
ragnet. prhdediol bR, ek BBl dimey SRS RIS} (LAY, SoSllhigh fesecont

15 plate an pro yoke di spose ween salrd first "an

magnets, pand fdaf Stiveptert gppuags 2ai Be pdiefefandi fionmy ake dpehkersdina the reatligragneti c
gap while said second plate and said protruding yoke formng a second
magnet i ¢ ¢abodigienthé andudisthess pertisms diaying Kentipalr fingtiers arer dossribedh et |

sai d second Sthrra net and said protrudi ng yoke are disposed in parallel to
each ot hefSg)! Bi%‘{}ﬂgfg ker of claim@8, wherein said coil includes two

portijgns, each pdinishst differenes Flodi theCfst &3P HeNeBOnd embBUiindits ffe ﬁhﬁfjth%]?C ond
s o

magnetic gaps, respectively, and a shortest distance between coil
r espect i velapoi¢wsof ai shape eftdiaphragm 23 dind ramegndiist cieenit 29iade foumst, andd

second magnets.. 10 10Q. .The, |l oudspeaker of .claim 7, wherein said first
magnet , s&?ﬁé@%’@ﬂﬂ’ %wfgvd%ﬁ&fos‘ﬁsﬁﬂtw%%%g yoke are di sposed
concentric. 11. f:Chal . leLy i L inchudes two
portions, each %ﬂ_é]? ﬁéégwmgﬂ‘g’ﬁfhﬁ‘%’ﬁs‘%%@?@%‘g%‘b}eﬁg f@é&i\gg{’%% ?@é‘i‘g gﬁd{hg econd

magnet i ¢ ghaive.-desesbabpoine of diffettneeshort est di st ance between coils of
respective portions is greater 15 than a di stance between said first and

secori@_ magnet s.A;s_z_.n qfﬁélqnwdﬁp%é‘k'éispéﬁk% OIS, in\pEQRarton to idfndea @famet er
o 20, IgRkar o, 4 Sy b R ARS8 RS holen AR
di amet er @Ié)aﬁﬁoﬁuw&hm%aebf digphrif@m RIuRs pRAkBhRvEtioahRY Neokligurhn@ifn sai d
coil includes two portions,
tweeters, or in leaf tweeters having structures as described in the earlier
embodiments, naturally results in an increased magnetic gap 28. Expanded
20 magnetic gap 28 leads to an increased magnetic resistance in a magnetic flux path.,
and, as a result, deteriorates magnetic flux density and lowers the loudspeaker
efficiency.
In the present embodiment, in order to increase the area of diaphragm 23
without increasing the width of magnetic gap 28, the plan view of magnetic circuit
25 29 is made to have a round shape, and a width of magnet 27 is made to be larger
than that of plate 26, as shown in FIG. 3A - 3D. Thus, a further improvement in
the efficiency is aimed for.
In the above-described configuration in accordance with the present
invention, magnetic flux generated from the upper surface of magnet 27 shows

30 four paths, each of an inner magnetic gap 28 and an outer magnetic gap 28 having

two paths, respectively.



20 each of the two portions corresponding to said first and second magnetic
gaps, rrespectively, and a winding direction of respective coil portions is
reversed to each other. 14. The | oudspeaker of claim 13, wherein said two
portions forma continuous coil patterg. 25 15. The | oudspeaker of claim
10, wherein said diaphragmis provided with winkles in radial direction.
16. The speaker_of claim 15, wherein said radjal winkles are provided at
substantial |y sWith apgstde thetiBneramagnatic gap 8, sheispaeartie i generated of

Shaped piiaom maptes o in JHE i B sk 28 0% PUCRER v ARl A aROE AR ol o
and a | eqlow$ tbRKRIR #'Periphé@lGarfadé Ant¥he ugpeld Wueface ofbcekral Hrovudinpeaker
conprising: a round ring-shaped magnet; a yoke fixed to a bottom surface of

sai d magrike 25a. oubhe plagneti¢ fhuxdgenerated dpgre the expesed wgiamiad thagegion 5 a
rotrydin oke di.sposed center sai d net; a netic circuit
Ponpr Poi ngneis thereds Riaie 25 Aaks wpbiasd heGRsheb A iértDndt dnaans g8 diy oke,
and a Seg‘m%pﬂm?{l | a t sai a n ' r i ng
yoke; an 0 a géwgrl(%pﬂ}gagj’%@gﬁaﬁg&gﬂggi ?ﬁ‘lﬂjn@kugﬁﬂg s lvl\gﬁ%égrogi gttﬁl{st@each of
the two perotruding yoker2Saponding to said first and second magnetic gaps,

respectively, and w ndi ntg directions of respective portions are reversed.
19. The | oudspeWitBrresgect faathe onger magRaticgapd® amggreticux gengrated fromt i s

grater than ] f_ sai n t | t .a_.nar f r_surface
of "sai ' 100 A7hitnChediin B B 26 RAYS Ao et GBE of aftie 3B.ARPAGHE 20
The houdspRakdy tHef inakAkafdcd aid ke théaslﬁfatdéDoﬂO@ﬁttet 9Bke 7257 MA 1R kiguouUS
coil pattern. 21. The |oudspeaker of claim 18, wheréin said diaphragmis
provi ded fix genaratadd ifecan iexposediragion orthei region wherg 2herghie np plate 26aflewsof

angular 1WERDaratgof 1RE dsclien Bl BReBizaRty st Hofs iR Sihe ek onC o

sai d protg MR Ind HCupidsHrfaBORE uteAPGkS24 d yoke is provided with a through
hol e, and a | eaa 'S tp en out thr ou92 sal d t hrough hol e.
Thus the magnetic flux is concentrated to the area above magnetic gaps 28,
15 and the density of magnetic flux effective to coil 21 can be efficiently increased,
wherein coil 21 is divided into two portions and disposed on diaphragm 23, and
each of the divided portions are disposed on respective two magnetic gaps 28.
Consequently, the loudspeaker speaker efficiency is increased.
Furthermore, as shown in FIG. 3D, by making an outermost diameter of
20  coil 21 disposed on the inner magnetic gap 28 to be greater than an inner diameter
of magnet 27, and an innermost diameter of coil 21 disposed above the outer
magnetic gap 28 to be smaller than an outer diameter of magnet 27, turns of coils
21 available within a limited space of magnetic gap 28 can be increased effectively.

Thus the efficiency of a loudspeaker can be increased to a satisfactory level, in the

25 same manner as in the first and the second embodiments.

Embodiment 4
A loudspeaker in accordance with a fourth exemplary embodiment of the
present invention is described with reference to a leaf tweeter as shown in FIG. 4A
30 - FIG. 4C. Those portions identical to those in the first embodiment are

represented by the same numerals. A diaphragm in the present embodiment has
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In the above-described configuration, the magnetic flux supplied from

central disc-shaped magnet 27b towards inner magnetic gap 28a, and the magnetic
20  flux supplied from outer ring-shaped magnet 27b towards outer magnetic gap 28b
exhibit two paths respectively, resulting in four magnetic flux paths in all.

With respect to inner magnetic gap 28a, the magnetic flux supplied from
the disc-shaped magnet 27b at the region of plate 26b flows through the inside of
plate 26b, and flows towards the inner surface and the upper surface of protruding

25  yoke 25a. The magnetic flux supplied from the exposed region, or the region
where there is no plate 26b, flows upward because of the direction of
magnetization, and flows towards the inner surface and the upper surface of
protruding yoke 25a.

With respect to outer magnetic gap 28b, the magnetic flux supplied from

30 magnet 27b at the region of ring-shaped plate 26b flows through the inside of plate

26b, and flows towards the outer circumference surface and upper surface of
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28, and the magnetic flux density effective to coil 21, which is divided into two
portions and disposed above magnetic gaps 28a, 28b, respectively, can be
efficiently increased. Consequently, the loudspeaker efficiency is increased.
Coil 21 in the present embodiment is formed on diaphragm 23 by a printing
10  process.

Furthermore, as described in the third embodiment, since many turns of
coils 21 can be formed effectively within a limited space of magnetic gaps 28a,
28b, the efficiency of the loudspeaker can be increased to a sufficiently high level.

With respect to other components other than magnetic circuit 29 shown in

15 the above drawings such as frame 31, are irrelevant to the downsizing and
efficiency improvement of magnetic circuit 29. Therefore, shapes of such
components illustrated in the drawing are only the examples and these components
may of course take other different shapes.

Although magnetic circuit 29 and diaphragm 23 in the third and the fourth

20 embodiments are described based on a round shape, they may have an oblong

circle or a rectangular shape, instead, for example, to yield the same advantages.

Embodiment 5
A loudspeaker in accordance with a fifth exemplary embodiment of the
25  present invention is described with reference to a leaf tweeter as shown in FIG. S -
FIG. 8. Those portions having identical functions as those in the first and the
third embodiments are described by the same numerals.
Referring to FIG. 5 through FIG. 8, diaphragm 23 is attached to frame 22.
Plate 26, magnet 27, outer yoke 25 remain the same as those in the third
30 embodiment. Protruding yoke 25a in the present embodiment is protruding on

the inner bottom surface and is provided at a center with a hole for taking lead 13
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| 4109 () plak02@ad pREfudinggoke 254, lW]ﬁMm(t):r BRgaOi@gdp 28b is formed between
5 magnet 27, plate 26 and outer yoke 25.

Diaphragm 23 in the present embodiment is made of insulating film 20
and coil 21 formed thereon. Coil 21 is consisting of inner coil 21 corresponding
to inner magnetic gap 28a and outer coil 21 corresponding to outer magnetic gap
28b. Inner coil 21 and outer coil 21 are continued, while winding directions of

10  respective coils are reversed to each other. Two coils 21 are disposed so that each
of respective coils is above outer magnetic gap 28b and inner magnetic gap 28a
formed between yoke 25, magnet 27 and plate 26. When electric signal is
delivered to both ends of coil 21, insulating film 20 vibrates to generate sounds.

Since both magnetic gaps 28a and 28b are formed with a single magnet 27,

15 the directions of magnetic fields in inner magnetic gap 28a and outer magnetic gap
28b are opposite to each other. So, if inner coil 21 and outer coil 21 were wound
in the same direction, the sounds cancel to each other, rendering it impossible to
secure a sound pressure. This is the reason why coil 21 on magnetic gap 28a and
coil 21 on magnetic gap 28b are wound in reversed directions.

20 Since inner coil 21 and outer coil 21 have been formed as a single
integrated coil 21, the coil can be connected with leads 13 only at one inner point
and at one outer point to the save spaces for connections, and to simplify
connecting operations. Coil 21 may be formed through any one of the known
technologies such as printing of conductive paint, etching of metal foil, vacuum

25  deposition, sputtering, adhesion of coil-shaped metal foil, etc.

Since protruding yoke 25a in the present embodiment is provided with a
through hole, connection of end of coil 21 and lead 13 can be made using the
through hole. As a result, there is no need to form lead 13 on diaphragm 1, which
contributes to an efficient utilization of space on diaphragm 1 and a reduction of

30 weight of diaphragm 1. Depending on designing needs, another through hole
may of provided in magnet 27 and plate 26, or in outer yoke 25, for taking lead 13
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5  improves the rigidity and suppresses a distortion in diaphragm 23, it also makes
the rigidity of diaphragm even over the whole area. By taking advantage of these
effects, diaphragm 23 vibrates in a state of stable manner, and the characteristics of

the loudspeaker are improved.

10 INDUSTRIAL APPLICABILITY
The above-described configuration of magnetic circuit in the leaf tweeters,
where the width of the magnet is made to be greater than that of the plate so that
part of upper surface of magnet is exposed at least to the magnetic gap side,
enables to provide a magnetic circuit that is small in size yet yields high efficiency.

15  This helps to improve the efficiency of small leaf tweeters.
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1. A loudspeaker comprising:

a magnetic circuit comprising:
5 at least one magnet;
a yoke fixed to a bottom surface of said magnet;
a flat plate fixed on an upper surface of said magnet; and
a magnetic gap formed between said plate and said yoke,
and

10 a flat diaphragm provided with a coil and disposed above said magnetic
gap;

wherein, said magnet has a width greater than a width of said plate, and at
least a part of upper surface of said magnet is exposing and facing directly to said
diaphragm.

15 2. The loudspeaker of claim 1, wherein said yoke comprises a bottom
yoke disposed at the bottom surface of said magnet and an outer yoke disposed at a
side of said magnet.

3. The loudspeaker of claim 1, wherein said coil includes two portions,
and a shortest distance between coils of respective portions is smaller than a width

20  of said magnet.

4, The loudspeaker of claim 1, wherein said magnet and said plate have a
disc-shape, and said magnet has a diameter greater than a diameter of said plate.

5. The loudspeaker of claim 1, wherein said magnet and said plate have a
ring-shape, and a protruding yoke is further provided at a center of said ring-

25  shaped magnet and plate, and said magnet has a width greater than a width of said
plate.

6. The loudspeaker of any one of claim 4 and claim 5, wherein said coil
includes two portions, and a shortest distance between coils of respective portions
is smaller than width of said magnet.

30 7. The loudspeaker of claim 1, wherein said magnetic circuit comprises a

first magnet provided with a first plate, a second magnet provided with a second
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8. The loudspeaker of claim 7, wherein said first magnet, said second
5 magnet and said protruding yoke are disposed in parallel to each other.

9. The loudspeaker of claim 8, wherein said coil includes two portions,
each of the two portions corresponding to said first and second magnetic gaps,
respectively, and a shortest distance between coils of respective portions is greater
than a distance between said first and second magnets.

10 10. The loudspeaker of claim 7, wherein said first magnet, said second
magnet and said protruding yoke are disposed concentric.

11. The loudspeaker of claim 10, wherein said coil includes two portions,
each of the two portions corresponding to said first and second magnetic gaps,
respectively, and a shortest distance between coils of respective portions is greater

15 than a distance between said first and second magnets.

12. The loudspeaker of claim 10, wherein an inner diameter of an
innermost coil is smaller than an outer diameter of an inner magnet, and an outer
diameter of an outermost coil is greater than an inner diameter of an outer magnet.

13. The loudspeaker of claim 10, wherein said coil includes two portions,

20 each of the two portions corresponding to said first and second magnetic gaps,
respectively, and a winding direction of respective coil portions is reversed to each
other.

14. The loudspeaker of claim 13, wherein said two portions form a
continuous coil pattern.

25 15. The loudspeaker of claim 10, wherein said diaphragm is provided with
wrinkles in radial direction.

16. The speaker of claim 15, wherein said radial wrinkles are provided at
substantially same angular intervals.

17. The loudspeaker of any one of claim 4 and claim 10, wherein said disc

30 shaped magnet and said disc shaped plate, or said protruding yoke, are/is provided

with a through hole, and a lead is taken out through said through hole.
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a first magnetic gap formed between said plate and said yoke; and
a second magnetic gap formed between said plate and said
protruding yoke; and
10 a flat diaphragm having a coil including two portions, each of the two
portions corresponding to said first and second magnetic gaps, respectively, and
winding directions of respective portions are reversed.
19. The loudspeaker of claim 18, wherein said magnet has a width that is
grater than a width of said plate, and at least a part of an upper surface of said
15 magnet is exposing and facing directly to said diaphragm.
20. The loudspeaker of claim 18, wherein said two portions form a
continuous coil pattern.
21. The loudspeaker of claim 18, wherein said diaphragm is provided with
wrinkles in radial directions.
20 22. The loudspeaker of claim 18, wherein said radial wrinkles are
provided at substantially same angular intervals.
23. The loudspeaker of claim 18, wherein at least one of said protruding
yoke, said magnet, and said yoke is provided with a through hole, and a lead is

taken out through said through hole.



