:\]e3eB?, . ZN6T+2 ION  MAGNETIC CIRCU T FOR LOUDSPEAKER, AND
\LOUDSPEAKER U%mm 5 TECHNI CAL FI ELD The present invention rel ates
to a magnetic sed in various acoustic apparatus, and a | oudspeaker
usi ng the magneti c*®P®tuit. 10 BACKGROUND ART A prior art of sinmilar
technology will be described with reference to Fig. 3 and Fig. 4. Fig. 3 1is
a hal f-sectional view wi ng a configuration of a conventional

| oudspeaker, mmm\mm“\mBMS an enl arged sectional view of a configuration of
a yoke 15 th nti al cd}@gﬁBﬂnPTl(DN Fig. 3, magnetic circuit A
conprises yoke 1 gonprising cylindrical peripheral portion la and bottom
yoke 1b, magnet 2, and top plate 3. Also, the bottomyoke 1b is provided

Wi th receRpA GNEEICECIRCUITTHOR L QS DNFIAKER, 20NDY OUISSPIARWR USTNG 4. The
recess 1c is forned to prevent an adhesive used for bonding 20 the magnet 2
and the bottom yoke 1b from getti nfHE$AMgnetic gap 1d. Audio signal is

i nput _to voice coil 4 inserted into the nmagnetic gap 1d, to drive di aphragm
6 via“the voice coil 4. The diaphragm6 is held by a peripheral portion
fixed on a frame and danper 7. 1geaNaCAL FigepcY! i ndrical peripheral
portion 1 a of the yoke and the bottom 25 yoke 1b of the yoke are forned of
pl at e menbers HEhe prgsed nmventiooknktss taradmageetiontisgpitiided ib vadeds acousdtded.
Recently, there is ar] i ncreasi ng trend of small:sized and wei ght reduction
even in iaPPRALUS pBY @ lopdspspked istng thedpagneliGRiiclitys | and | oudspeakers are
also required to be smaller in size and higher in efficiency. Accordingly,
a 30 neodym um rmagnet havi ng hi gher magnetic energy as conpared with
ferri0e nagnet is already enpl BACKGRAUNDARIEEt 2, but with

m ni aturization, of, the 2 nefic circui.t A loudspeakers are required to
be further enhdh®89r AH Oéfsfli"g?'g??& nology Wlﬂitée %&Hﬁ’é‘g“g lieﬁﬁﬁ??ea'ﬁ‘tlglﬁr blemto
be sol ve ndFqu gnhancing the | oudspeaker efficiency, it is indispensable to
i nprove the ePficiency of the magnetic circuit. 5 In a conventional

magneti c circuiRig. 3ds ddmif-sdotidnabueiew, sltiwing & benfymiratiors ofradwnetntidatr i al s

havi ng the sane thi ckness, . mgnetic satyratiqon occurs at the bonded portion
of the cgwimeak%ﬂ awﬁigoﬁ%}saan s@a{geérﬁeﬁamaaﬁdl?wf@omﬂswk@l ehageleat the
bent 4BOr tij, 9Ns SRR ki lg(i)rﬂgo,?ledﬂl n order to prevent this problem the

e u

materirals Tor the yo S have a sufficient thickness in accordance

wi th the 10 chdnaEige3, shageetiof citdiit ragoaiprisés yake eb womprisivg yokirdrical

i ncreased i n ,weight, In addition, a]s( t he recesg %@g is forned in the bottom
yoke 1 b PeripBeradportinmila apd patton yake Jbe magaetasard 1ap plate dor tAlet, thand

Eher o1 of Satlon { I8 35N IIHA SedHRE S LR GHS QAR SBWOIANSRGel e

decr ease. esen ention arns to p e a |light

hi gh- ef f iviewrinyFig 4. mefhet¢cess il ¢ dsifdrniea tol mudaneakadtesivended foobioisdingker

using_the circuit, D OSURE T | NVENTI OGN A nagnetic circuit of the
pr esgﬂt ith‘P/@}?tgPtha%‘i&%b?}mYéfe\}EE gettingntgymaghetiggan ddof a2 bott om

TOKS o O ST IS IAGR, LEnSE g R T4 e
drive diaphragm 6 via the voice coil 4. The diaphragm 6 is held by a peripheral
portion fixed on a frame and damper 7.
Generally, the cylindrical peripheral portion 1a of the yoke and the bottom
25 yoke 1b of the yoke are formed of plate members having same thickness and are
integrally bonded or welded.
Recently, there is an increasing trend of small-sized and weight reduction
even in in the field of various acoustic apparatus, and loudspeakers are also
required to be smaller in size and higher in efficiency. Accordingly, a
30 neodymium magnet having higher magnetic energy as compared with ferrite

magnet is already employed as the magnet 2, but with miniaturization of the




i nvention conprises the yoke, a magnet bonded to the bottom yoke, and a top
.pl ate bonded to the magnet, the top plate forns a magnetic gap with the
cylindrical peripheral portion in between. According to the configuration
of the present invention, nagnetic sat@ration in the bottom yoke can be
decreased, and an 25 efficiency of the magnetic circuit can be increased.
The increase of the efficiency contributes to inprove characteristics and
efficiency of the |oudspeaker using the nmagnetic circuit of the present

i nvent i orma@ritEcipEscR) Emd@cad;ﬁrsrm rBRAAES @ furkiey enhancedaingiffieiency,

hal f - sectj onal. vj f a | oud ker i mbodi ment .of t t
vent orird BsehEbnds An' THOGRRE BapGmaly o 30Pise "oFSh wbRindhE fcer i n
one enbodpiBiHeaRér MECiBAGS Rt isl MYEBHdREbleFtd. ingfRolé tﬁepkﬁfbiéﬂc?Wonth’éhe

yoke. Fig. 3'is a side half-sectional view of a conventional [oudspeaker. 5
Fig. 4 ignagnadiciarcgdd vi ew showi ng a configuration of the conventional

yoke. _DESCRI PTI.ON OF THE PREFE D ENMBODI MENTS ., netic circuit of the
pr eseRt inventiIBrﬁ feReniiopgy magpe _F’(fﬂ&l? afo‘[j\‘%ﬁ{l_@%‘ﬂgggv%fﬂ%c%{?ﬁﬂﬁﬁey’éke is
great er Ljafe 3f MEHAS Sravile R sathb | ARKkhER Iﬂfgdeﬁﬁ%raﬁlraﬁ%tdc sOft thge yoke.
The magnetic circuit of the present I nvention tonprises the yoke, a magnet
bonded t danlded Ipottianof/theeyliaddca peoiphptad pertiomtieand thet hadtomagoke 1btand t op
plate forns, a netic g with the cylindrical peripheral portion_in

bet ween. sy BRHGPYBOn, ShowRgianFig ndent® ISt fo |RIckgUs i grolleiocbease a

magnet i c rﬁgteﬁﬁfsufo@_tthé"}fgiég shBBIPRAYO D Y PG et thidieb B Q¥EoriBfceithCihgney of

the magnetic circuit. nsequently, an usage the magnetic circuit of the
presdft ichacactérintics @ftthe boaget.t oAisrprasulf, theeyokeuthspeadased éf fwaigktncyn Al so,

i n anot her, preferred enbodi nent of .t he present inyention, a.yoke is fornmed

b ol g g8 W isersy Tt trioEmed in Dt Brcre PkeA baths sactiofal Hia eleihe 0
ok ; : ¢ :

per i pher a},1R0fddr e?%?tﬁ@h}ﬁﬁf%r@%nﬁ?ﬂ?{]eg&gyﬁfn ; c%s%&'g tbﬁfsﬁ% Lthid¥era

caul ki ng.” Si'nce the bottom yoké an I cal peripheral portion are
for med aylsteparcempensatbédiesdeceeask. of t hem has a sinpl e shape and can be

easi |y manufactyred by forging. Accordingl it . ossible to | ower the
cost  of die by Tieproseyt ﬁ@\gqm%.nd?gn%tw FLaE anhgﬁto\?f%}épbghp?f@&wvw ty.
25 Aygo, ﬂng%ﬂé?r% d?fc‘ﬁﬁgg} ldda\éﬁffﬁldei)d?an&%%{? RBRNR: i diftuftk enough so that

magneti c saturation es not occur at a portion clbse to a recess provided
adj acent to an outer peripheral surface of the yoke. Accordingly, it is

possi ble to avoid an gener.atio i jon at the peripheral

\aﬁ_r]ti on of t[l_e boliltgom yo@gwﬁﬁhggﬁg?ﬁ%h%gi&ﬁﬁéhﬂ s liable 'EEQ Eccur, As
ile preventi : i n ckness.

a result, the nmégneg?egf&tel;??%ll g}rfcgf@cén S%Ig ﬁm?gg}éﬁ%ﬁaibggpdgr@5|hngﬂt he

i ncr ease averagei thickneks tofiea ogoat iyokeiis qureater than fanr Average ithickiess pofeaent

i nvention, .a sectiongl area of t bonded portion of the, bottom yoke and

t he ﬁbri Fﬂé{émérl%mrﬂﬂw@aporyem@fgﬁwi ¥kng malgyetéw&mtd)fo@lw%w than a
sect i onal; i I i j A4 r.

coner ot | AnveifbrRorh MR ThS FORY, A madidt HhUESLo S oD VElaRd Sbp ite

present ibondaditorthe anbgmdt, fier tapoplatdé farmokempgnétithgay witls the cylinddcatur f ace,

el imnating. an edge ,portion at which netic satyration i iable to
cccur | paioBEreL HyiOR inofeteEaR p ACCPBAT 0 s cqnissi Rt o the ek ess 1 or
prevent | gy RGeS EgldRTUARKKIGHD I The BABTTREL Lon 43P dbSreh el

bending. Since the portion at the back o e recess where madnetic

sat uét i afficisnty abthe magridicarinmit ¢an beninceasall i Thd nicedase of thwyeflieivaicpg, it
is possible to reduce the ight of th netic_circuit w.thout increasing
the thi clSRBYIWES thENRAQVE a{f&fftrbﬁﬁa%n@,e@ﬁpw b healngspenkey #ngdnE on of

magnet i ¢ sabdhatd i Jf?ﬁé Bﬁ:@enﬂnb&ﬂﬂﬁﬂeaker of the present invention uses

the magnetitT circuit o

BRIEF DESCRIPTION OF THE DRAWINGS
30 Fig. 1 is a side half-sectional view of a loudspeaker in one embodiment of

the present invention.



the present invention described above. Thus, it is possible to proved a
smal |l 15 sized, |ight-weight |oudspeaker which assures high sound quality
and excellent efficiency. The preferred enbodi nents of the present
invention will be described in the folBowing with reference to Fig. 1 -

Fig. 2B. In the description, the sane 20 conponents as those in the prior
art are given the sane reference nunerals, and the description is omtted.
Preferred Enbodinent 1 Fig. 1 is a half-sectional view showi ng a
configuration dfiga 2Audspeakdarged 2Bvord pr poks radd thenBoaispeakeroin tane
present i nvgn .on Eg_%t 2A 1S ant.enl arged view showi ng a configuration of a
yoke, t haimbediment ok lepresent IpVentipny = 587 s 4 plan view of the yoke. Only

t he di fferencesFig_rgmig BPIAI view @Xthe Yok¢, be described in the following. In
the present preférred enbodi ment, a’thickness of cylindrical peripheral
portion 30 10a kig. §dikeside halfrsectignataderstaf @ avinventionablowdspeakergr eat er than a
thickgess of b .tow%oke Ob. That ili in the Fres Nt (g)tr ferred Fnb di nment,
the s&ctional anga® SHLENAEE Yiey, sidwing.a coptighralion Ot ts qanyen lﬂ?faneti c
fl ux flo"erk%. equal to or larger than that of the cylindrical peripheral
portion 10a. To describe it in detail, in the present preferred enbodi nent,
as shown in Fig. 2, the bottomyoke 10b at the back surface of recess 10c

aturati on it neDbsaR R O BHEE PR EFERR R BB RN e Thea ¢

arier, the regepsadOtc basuR of il THaR SfvaRidid e gokadrenhices aused to

bond the magnet 2 a e bottomyo fromgetting fnto the magnetic
gap 10d. thickinsssiefsa battbm, yakenisigiteatenthaa apthockmess ofitheossflindricak periphela 10
recess 10c si nul.taneously _when the bottom.yoke 10b is forged, hut gnetic
ber meabi 1RAOBRL IR YBKE- GHIG Sragnels Cirguitas Nae PSRl iavpayor rotpppises (he
deterior i I i tion of
magnet i ca%de}éréhggﬁ?éﬂlétt 3)8%%%({3‘5) ?%rewbtg}zlg:yg??’odr{ﬂ oé ib%%%gs?%niégggggg ?%d g?ound a
portion hhtaept plate éomss alfagnetic @agewithother eylemdridabiperiphbel tpurtiemeias of

t he bottom yoke églg i s.made equal to or . 15 .greateié t hap the thickness of
the cyli E&t- cding o the PresSAt Myt dbisinggsible f dactrase adpasnghc: o
prevget t j j 1 e, | . recess
e, 130 RRERGEPleYoim FBAGSHA fo RADMVEORHRlert v the ARGRELCUILIE P oo

i n the prE@sesequeantdy, annsdgetheanagmetic citdudt dfahe preseakmvifibomoontribates to

cylindrical peripheral portign, 10a are integrated by caul ki ng, thereby
prevent i NPFOVE F’Haﬂﬁaﬁﬁf ‘fﬁ?‘c’fﬁgﬁﬁeti c efficiency. Further, an area of the
bonded portion t ; i i i

Riso aﬁ&ﬁélﬂg?gi’éf}@ éﬂgo&%rﬂtt ¢ thy biéﬁ?gl;itlhi?ﬁén o, m s

portion 10a is neatly sane sectional area e cy

per i pher dormed tdsoan lifitegrated rmembpr év emhichoa tbottohopertiory antl awyliadrical
efficiency., Alsq, the bottom yoke 10b has sjde |] 10e t.q assurg.a

suf f 20 erHETHBEE (PosROR grg fn%’o?sc@l@&?tf’ TREMYCI§ AN ‘é‘ﬁ%ﬁjé’&dgib' 4 CABINMEi on
with the Vi 0 o} s e | o] J { .4 when
a hi gh |e$}g{°é Jpe; ﬁ‘*&ﬁ'&“ﬂfi @"%SS‘P. o tg%ﬁ@‘%ﬁfé%ﬁ%rI’mﬁa’?h?g@k%@ré’g&ofasa
portion ofephfate bmembersyokachl Gif dhemedbs ngy simpléeskspde andl karlObe i asilyso nade

thick enough to ma sectional area egual to .or, larger, than th ecti onal
rea of | CHEMUPIRH DY APTERST pRCFAIO TR ohpatibio A awe: fle St e B
saturati %m:pgf)fiﬁg 1 8% siRlchurB 3hll ko Tnbrowe fRYEKRAyANd the magnetic

ef ficiency
25 Also, in the present invention, the bottom yoke is thick enough so that

magnetic saturation does not occur at a portion close to a recess provided adjacent
to an outer peripheral surface of the yoke. Accordingly, it is possible to avoid an
generation of magnetic saturation at the peripheral portion of the bottom yoke
where magnetic saturation is liable to occur, while preventing the entire bottom
30 yoke from increasing in thickness. As a result, the magnetic efficiency can be

improved while suppressing the increase in weight of the magnetic circuit.



6 Further, in the present preferred enbodinent, it is configured in that
.bend portion 10f at the periphery of the bottom yoke 10b has a curved
surface to inprove the nagnetic efficiency, and the bend portion 10f is
posi tioned bel ow the recess 10c. Accord4ing to this configuration, it is not
necessary to increase the 5 thickness of the bottom yoke 10b excessively in
order to prevent the magnetic saturation in a portion below the recess 10c.
As a result, it is possible to provide a magnetic circuit inproved in
effici ency whi IBirtheppndhe presenhmvientionassectipngoxea wéithghbonded pastibnrofh t he

ffect h t t . | oud .were 1 fact d
accor di nghe SORBY SOk eed B sel SHER AN aofied rnad PoBLAEHT G or
enbodi menhrRPdhsP AP cBBnall iRaVel B B&iphe?hl EPEndridAl SRRAER 0| predetiMhn
di aneter, and the | oudspeaker is I6cmin diameter. The results of

measur enmegensragiontdienagngtictsaturatienindhn dottpmayakesound pressure | evel of each
of thlg. | oudspeaker s. ngnuf act L{red ﬁtrée shgwn i n .Tabl 15 Tabl e Pr esent
[

1. |
i nvenPi onconvertPOntl "%BHAT oE N A PR PERG; ?feafé@}(ﬁd’. §1Y73%58und
ressure |Qy@d Mw?gﬁnﬁnﬁﬁlg E@%\;ﬁ?@ﬂfon&ﬁ%fgﬁ% reticBanriPRiCHatikt h the

| oudspeaker of conventional “stru e, with the |loudspeaker of the present
i nvent i ortp ocuur.eaBartichlazly, taneoutaisieepoxtion ak adback syrfacad of dhedepesssfour e

| evel are observed,, and [t has been copfirned that it _is sible.to
or ovi de PTPYRNEECAteSIG FrRm, SRUGotte (he TEAgRetic B4 i 9Tt RE TRI0AE i i ency

and al so g;fps ﬂiéegoﬂ;ﬂgﬂ(z&%ﬁg batE DTHhE é@e‘é?'whégé;tn%%eﬁg%‘éﬁumgf RABIENMp an

exanpl e ere th IS separated rl nto a portion and a cylindrical
per i pBer alccpoistinareases! iddbivknbsschy binkrg it isi gossiblofo misce theseéighteoft the

integrally formthe.yoke by casting, fargin r.cutt.ing in order prevent
the magndhREICEGIRCHY BHboU infeasBadbe HSKRFS,ptohe entirBetamypkke b5 and

the cyli %;e(ﬁgét%%élﬁpﬁ{ﬁ oﬂﬂﬁ%ﬂ;{léﬁb é%@,%gﬁ | to forma further

hi gh-effi ci netic circu escri bed above, in the present
pref erred enbodiurtet,a loudspeakessf theprésenpinventien asesthaahagneticoareuit ofnhanced

in magnetjc efficiency, but it is, not s. necessary to enploy al}l of the
var i oae. HREREESRL CovAign dRsched ABRVS-on HuRoibUS POFEDIE 0 PEMERA® B

i mpr @ke tgk 21 f Qi : i

conf iqgur asiil% ggg@ﬁwaeg%lgrygﬁgcle w{ﬁ%tlﬁie%gﬁg%%hzﬁﬁ ﬁ%ﬁ@g‘tuéﬁggagﬁi g&aéslg@éker and
the |ike.effibiBhiSTRI AL APPLI CABI LI TY As described above, the magnetic circuit

of the present invention and the 10 | oudspeaker using the nagnetic circuit
has the sectional area of nmagnetic flux flow ng portion of the bottom yoke

equal to or | ar’l@ﬁar%ﬂef@&& E‘Iﬁbﬁ&ﬁ'ﬁ&ﬁé‘% ftll?égﬁ?esgﬁt Hi’/‘é?ﬁ%]iéﬂgrﬂecaésc%w Rperal

portion of the yoke. By using the con ration o resent 1 nvention,
it i s podhe HoBowingobithi referemegnetHig. tir Eig. 2Bf I gie déddriptions yheogameduci ng
t he gagneti c saturatjon ,duE to the di ffereﬁlces in sectional air eas lo1f each
15 péPti SREpenepisasshese indhe PHPL At af,giyen hejeame Ffgrense npmerals,and the 7o,
and |i ghtde‘éﬁiiﬁﬁl}n sQuchsegaker by using the magnetic circuit. 8 CLAI M5

Preferred Embodiment 1
Fig. 1 is a half-sectional view showing a configuration of a loudspeaker in
25  one preferred embodiment of the present invention. Fig. 2A is an enlarged view
showing a configuration of a yoke, that is an essential part. Fig. 2B is a plan
view of the yoke.
Only the differences from the prior art will be described in the following.
In the present preferred embodiment, a thickness of cylindrical peripheral portion
30 10a of yoke 10 forming magnetic circuit B is made greater than a thickness of

bottom yoke 10b. That is, in the present preferred embodiment, the sectional area



1. A magnetic circuit for a | oudspeaker conprising: a yoke having a bottom
portion and a cylindrical peripheral portion; 5 a magnet bonded to said
bottom portion of said yoke; and a top plate bonded to said nagnet, said
top plate forming a nmagnetic gap with %aid cylindrical peripheral portion

I n between, wherein a thickness of said bottomportion is greater than a

t hi ckness of said cylindrical peripheral portion. 10 2. The nmagnetic
circuit of claiml1, wherein said bottomportion and said cylindrical

per i pher aif aportionofdhe bovemeybkesl Gewherst mageeticflux flow iFrequahtmet lacgeri r cui t

of claim rei.n said boftomportion and said cylindrical peripheral
portion éﬁ%nﬁ%ﬁag@%%ﬁ@gmcgfp]ed_lpl'%ral-ﬂﬁ)égg&gﬂ%tiC circuit of any one of claim

1 through cl ai nr3dedMiBE §i th detdR, fnihekE&St ?Fe_féﬁlede%dd%ﬂ@ra& isRdwhdhacent
to a recess provided in said bottomportion is thicker than other portions

of said Hdgt 3ntheobaetiam. yake e ahtiynbadke swifaceudf rackssahc an forniedcthackar 1
t hrough claim 3, wherein a sectional area of a bonded portion of said
ot ol odhih Bie ol Baftiens g Rt OACHEH BHGILC ORANGRL Do ook,

| ar ger ”ﬁ]‘?)l?clé@%é%l%%s fnea of said cylindrical 20 peripheral portion. 6.
The magnetic circuit of any one of claim1l through claim3, wherein a

secti onal shapeoidescribedt egtiet,i the etesanl@uithes apeingpdtapy sof asao prowdrttom

portion is, curved. 7. The gnetic cirgujit of any on f.claim 1 through
ol ai m 3, AghERuFnUsedlo berd fhinmagaplg andrth bottor ¥ake 408 fam Esthng o om
portion : IS V) ' : : r I Si ng:
(2 & macnergeEgEpROE Bf Mudfble colfiUping & prodp AR ERe O b Ae
cyl i n@ri aacespetlcpbmmadtan86uglyrwhem;the botigpnetyolrontid is dorpetdd bhbtmagmeporti on

of said yoke; and to | at onded to said, nef, said to | at e
Cormng penagranneot s bt Saft Ta i Maenets matsriabnBrape seftriostel dBsot ween:
(b) a voi | | ai i pE=To[n7 | é?rﬂ[@ I nner
peri pher yt 6 (?P ngigé g Bﬁilpg%%gb(fj m lgetzﬁﬁg E%Igh @eﬁéﬁgrlgf}iglgﬁ?fv%?g%&%g? ar:il 8 ﬁg out er
per i pher yahss thg generitntaf magnaivesatwhiiorearowmdtdpottivatelel tharatesnldom

portion is greater than a thickness of sajd cylindrjcal peripheral portion.
9. The | Jd¥fealoapreysntcthly, thesthigkness of thebott oy 5 Badepgual dp @1

cyliggri ' : ' e : . r . The
[ pudd geatarotSr LR niBices 1 Ay RdIRAL RRrDRPAL ol TR Ssothent c.
per i pher ahicknedsi enmoughetdpraledt bye @aniération. of Lihaghdtic samesipmakien wirtisny one
of claim@8. through claim 18, V\ﬂrl]er,ei, n, a thickness of said battgm.portion
adj acent Qe thesieess ﬁiﬁ»@n erther, ¥4 mtendeddpimprove the magnetic efficiency.

Also, in the present preferred embodiment, the bottom yoke 10b and the

cylindrical peripheral portion 10a are integrated by caulking, thereby preventing

20 the lowering of magnetic efficiency. Further, an area of the bonded portion of the

bottom yoke 10b and the cylindrical peripheral portion 10a is nearly same as the

sectional area of the cylindrical peripheral portion 10a, thereby preventing the
lowering of magnetic efficiency.

Also, the bottom yoke 10b has side wall 10e to assure a sufficient height

25  so that voice coil 4 is not damaged by a collision with the bottom yoke 10b due to

a large amplitude of the voice coil 4 when a high level of input is applied to the

loudspeaker. A thickness of a portion of the bottom yoke 10b connecting to the

side wall 10e is also made thick enough to make a sectional area equal to or larger

than the sectional area of the cylindrical peripheral portion 10a. Thus, the

30 magnetic saturation in the side wall portion is prevented and the magnetic

efficiency is improved.



portion is thicker than other portions of said bottomportion. 15 12. The
1 oudspeaker of any one of claim8 through claim 10, wherein a sectional
area of a bonded portion of said bottom portion and said cylindrical
peripheral portion is equal to or largér than a sectional area of said
cylindrical peripheral portion. 13. The | oudspeaker of any one of claim38
t hrough claim 10, wherein a 20 sectional shape of a bent portion of an
outer periphery of said bottomportion is curved. 14. The | oudspeaker of
any one of cl aul?urﬂlem,hndbg ipreseat preferredvembeiliments#ds configuret apdhastbeadback
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As is apparent from Table 1, as compared with the loudspeaker of

é

conventional structure, with the loudspeaker of the present invention, increase of

20 the magnetic flux density and sound pressure level are observed, and it has been

confirmed that it is possible to provide a loudspeaker with a magnetic circuit of
higher magnetic efficiency and also improved in sound pressure level.

In the above description, an example where the yoke is separated into a

bottom portion and a cylindrical peripheral portion is described. However, it is

25  also possible to integrally form the yoke by casting, forging or cutting in order to

prevent the magnetic saturation in the bonded portion of the bottom yoke 10b and

the cylindrical peripheral portion 10a and to form a further high-efficiency

magnetic circuit.
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INDUSTRIAL APPLICABILITY

As described above, the magnetic circuit of the present invention and the

10  loudspeaker using the magnetic circuit has the sectional area of magnetic flux
flowing portion of the bottom yoke equal to or larger than the sectional area of the
cylindrical peripheral portion of the yoke. By using the configuration of the
present invention, it is possible to obtain a magnetic circuit of high efficiency by
reducing the magnetic saturation due to the differences in sectional areas of each

15  portions of the yoke, and also, to provide a high-output, small-sized, and light-

weight loudspeaker by using the magnetic circuit.
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wherein a thickness of said bottom portion is greater than a thickness of
said cylindrical peripheral portion.

10 2. 'The magnetic circuit of claim 1, wherein said bottom portion and said
cylindrical peripheral portion are formed as separate members.

3. The magnetic circuit of claim 2, wherein said bottom portion and said
cylindrical peripheral portion are bonded by caulking.

4. The magnetic circuit of any one of claim 1 through claim 3, wherein a

15  thickness of said bottom portion adjacent to a recess provided in said bottom
portion is thicker than other portions of said bottom portion.

5. The magnetic circuit of any one of claim 1 through claim 3, wherein a
sectional area of a bonded portion of said bottom portion and said cylindrical
peripheral portion is equal to or larger than a sectional area of said cylindrical

20 peripheral portion.

6. The magnetic circuit of any one of claim 1 through claim 3, wherein a
sectional shape of a bent portion of an outer periphery of said bottom portion is
curved.

7. The magnetic circuit of any one of claim 1 through claim 3, wherein a

25 sectional shape of a back surface of said bottom portion where a recess is provided
is curved.

8. A loudspeaker comprising:

(a) a magnetic circuit comprising:

a yoke having a bottom portion and a cylindrical peripheral
30 portion;

a magnet bonded to said bottom portion of said yoke; and
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<=>?@BCDEFCH %LW%D%%%IS_pea e}{ZJf claim 8, wherein said bottom portion and said
cylindrical peripheral portion are formed as separate members.

10 10. The loudspeaker of claim 8, wherein said bottom portion and said
cylindrical peripheral portion are bonded by caulking.

11. The loudspeaker of any one of claim 8 through claim 10, wherein a
thickness of said bottom portion adjacent to a recess provided in said bottom
portion is thicker than other portions of said bottom portion.

15 12. The loudspeaker of any one of claim 8 through claim 10, wherein a
sectional area of a bonded portion of said bottom portion and said cylindrical
peripheral portion is equal to or larger than a sectional area of said cylindrical
peripheral portion.

13. The loudspeaker of any one of claim 8 through claim 10, wherein a

20 sectional shape of a bent portion of an outer periphery of said bottom portion is
curved.

14. The loudspeaker of any one of claim 8 through claim 10, wherein a
sectional shape of a back surface of said bottom portion where a recess is provided
is curved.

25



