14 June 2005 1 DESCRIPTION NMAGNETIC CIRCU T FOR LOUDSPEAKHRJUmNEDOS
LOUDSPEAKER USI NG THE SAME 5 TECHNI CAL FI ELD The present invention rel ates

to a magnetic circuit used in various atoustic apparatus, and a

| oudspeaker using the magnetic circuit. 10 BACKGROUND ART A prior art of
simlar technology wll be described with reference to Fig. 3 and Fig. 4.
Fig. 3 i1s a half-sectional view show ng a configuration of a conventi onal

| oudspeaker, and Fig. 4 is an enl dDBEGCRIBTIONNal view of a configuration of
a yoke 15 that is an essential conponent. In Fig. 3, magnetic circuit A
conprises yoke 1 conprising cylindrical peripheral portion |a and bottom

yoke | b, rrgglq U—[ﬁ;l) t | vi ded
Wi th recess ?%%ﬂggﬁ@ﬁ?%@éqg S oﬁ%#@lgﬁmq ﬁs@lﬁ . 4.
The recess Ic is fornmed to prevent BHESIARHEEVe used for bonding 20 the

magnet 2 and the bottom yoke |Ib fromgetting into magnetic gap 1d. Audio

si gnal S s I nput to voice coil 4 inserted into the magnetic gap 1d, to }

drive di aphragm 6 via the voice 'ﬂmi h aphragm 6 is held by a

peripheral portion fixed on a friéa?re Q@Edg 7. Cenerally, the

cylindrical peri 1eberd Miton@ion r8labds th emySketicatbulithRe 8% R/Qﬁb%sz&dﬁgﬁé’ I'b of
are

the yoke are formed of plate nmenbers having sane thickness an
i nt egr al | VPBaTRS apd apndfpgakeanaising thg magwefie cireuidn i ncreasing trend of
smal | -si zed and wei ght reduction '

10 BACKGROUND ART

A prior art of similar technology will be described with reference to Fig. 3
and Fig, 4. 7

Fig. 3 is a half-sectional view showing a configuration of a conventional
loudspeaker, and Fig. 4 is an enlarged sectional view of a configuration of a yoke

15 that is an essential component.

In Fig. 3, magnetic circuit A comprises yoke 1 comprising cylindrical
peripheral portion 1a and bottom yoke 1b, magnet 2, and top plate 3. Also, the
bottom yoke 1b is provided with recess 1c at a top surface as shown in an enlarged
view in Fig. 4. The recess 1c is formed to prevent an adhesive used for bonding

20  the magnet 2 and the bottom yoke 1b froﬁ getting into magnetic gap 1d.
Audio signal is input to voice coil 4 inserted into the magnetic gap 1d, to
) 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 minjaturization of the




even inin the field of various acoustic apparatus, and | oudégeake® are
also required to be smaller in size and higher in efficiency. Accordingly,
a 30 neodym um magnet havi ng hi gher nagnetic energy as conpared with
ferrite magnet is already enployed as the nagnet 2, but with
miniaturization of the 14 June 2005 2 magnetic circuit A, |oudspeakers are
required to be further enhanced in efficiency, and this becones an

i mportant problemto be solved. For enhancing the | oudspeaker efficiency,

it is i nAhRABIARLR A OldutBcdkersthe rédulited RNBY f@hdrNAhARGASH &fficiehey 4nd I N @
conventional magnetic circuit, as deScribed above, since the yoke 1's nade
of muat éhisabecdmaes Ay ithportatreproblerk ntes e sdgedt For sahemcing otheobuwspeaker t he

bonded paqrt.ion of. the cylindrical ri pher al tion |a and. the bottom
Doke I b icietey: fris B SiRHe TSRyt e d ety Bfthe mda el br eveant fhi s
problem the materials for the yoke should have a sufficient thickness in
accordance wi;th the characteristics.of the magnet. As a nesult,.the ke
e T her eased b b heoHT Mgty oERiCias' e RelBloyer Snfe MO oReys Hide,
bot t om y@lt&idiPhavife theSAfiel tRIRRhesA! BagrRtic shifraYiok caas hedsdndéd pHgoRAFitheoN,

and therefore, it Ts necessary to use nore thicker plate to conpensate the
decr easeylifdvicapperiphatal ipastiontla and giaveottom poloy ilblendiat ighbentegpagtion shown in

hi gh-effj.ci en netic cirguit for |oudspeakers, and a.l ouds ker using
the i r it B <oBRIREPTERSH 15 toveRlpmenia Toalsrels for e otie SHOUR B28S il o
embodi MaHifiet Ehicknse o? alorthHe iRl HaRfiferidioh S RS haBho® AOK LY B 1 S
. greater than an average thickness of a cylindrica peripheral portion of

t he yokegoke is mcoasethinceeight. Inaxddtispestthofecésadc i foaraed in thy bottom yoke thdhice i s
provided a magneti¢c circuit for a | oudspeaker cor}pri si.ng: a yoke having a

bot t om gefondlArehel the ypke defreasss atibe PEHIONa NG BICTSTRNS: 1tds Aerpasaly BOHIFROTD
sai d botﬂrli rtp[l)ﬁ%rté Qﬁnngénsﬁﬁitﬂe %9 gésefand a top plate bonded to said magnet,
eform

said top pla a nagnetic gap with said cylindrical portion in
bet ween, wherein a thickness of said

The present invention aims to provide a light-weight, high-efficiency magnetic

circuit for loudspeakers, and a loudspeaker using the circuit.

DISCLOSURE OF THE INVENTION

A magnetic circuit of the example embodiments uses a yoke of which an average
thickness of a bottom yoke is greater than an average thickness of a cylindrical
peripheral portion of the yoke. In accordance with an aspect of the present invention,
there is provided a magnetic circuit for a loudspeaker comprising: a yoke having a
bottom portion and a cylindrical peripheral portion; a magnet bonded to said bottom
portion of said yoke; and a top plate bonded to said magnet, said top plate forming a
magnetic gap with said cylindrical portion in between, ‘wherein a thickness of said
 bottom portion is greatér than a thickness of said cylindrical peripheral portion,
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. According to the configuration of the example embodiments,
magnetic saturation in the bottom yoke can be decreased, and an efficiency of the
magnetic circuit can be increased. The increase of the efficiency contributes to improve

characteristics and efficiency of the loudspeaker using the magnetic circuit of the example




bottom portion is greater than a thickness of said cyIindri&éP”@%@@%ﬁeral
portion, 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. According to the
configuration of the exanple enbodi nedgs, magnetic saturation in the
bott om yoke can be decreased, and an efficiency of the magnetic circuit
can be %Bﬁk%ﬁﬁ g The increase of the efficiency contributes to inprove
characteristics and efficiency of the | oudspeaker using the nagnetic
circuit of the axemfahe: ¥4th]anethe08spect af ahb piiserN irBrentibi thereOis dgrovidedid h
anot her a ect of the present invention there is provided a |oudspeaker
conpr i silpgdspeaker scanpyiréng: c(aala: énﬁgne&@rmmusﬁ pRMpEsipeke Yelka Aavingbbt

ot t om garedatd p SHGGE) REPERE TArAR s idBherholRER B sRAEGm GoBR et |
top pl atsgid @k aﬂd a tgﬁﬁlﬂltﬁé bend&@Pto ¥id apakd sadl 'do? late q‘onﬂmgta fagh&tideipreen;

(b) a voice coil in said magneti c gap; and di aphragm an i nner
per i phervyltlosalé ayhhcttlcabpmalgmlbbﬂweboﬂﬂ@dvmcﬁ el Ideldm smd cwignetingagrandda) er

h bonded to.3 f t hi f. said bott
por } on 44 efga%até’r?nﬁwangrap Shoky BF i A Fagin el oo ko PP highAnd on

porti Oniou\‘.\‘-!}eﬂ B&A 'b%ﬂééd & §arfhe, AvhdeRIL thiBRidss OF s‘afd B8tk Shn BREG AN
portion and sa yI|n rical peripheral portion is equal to or ‘larger than

a secti @nedterethmaadhcmassi ot ydid ngllindradal pemphdndrmnlmqmmhemﬂn aBRRcfbndDESAERI{FATI ON
OF THE GS Fig.. 1 .is a side half- sectlonal Vi e a |l.oudspeaker in
one enb ﬁ%&ﬁpompntoﬁéal fotearporiing apd seid cylindneal pen el ROTHPY 1S egual o o

enl ar geq?%\}gwﬁﬁfg rslze‘ct}'o(?'}ﬁ?al%g of Bgid! c?ﬂgar‘?@ﬁﬁgﬁpﬁé}al%?noﬁ”bom ment of the

pr esent

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side half-sectional view of a loudspeaker in one embodiment of the

present invention.




Fig. 2Bis a plan view of the yoke. Fig. 3 is a side hal f-sédédiemaiosi ew of

a conventional |oudspeaker. 5 Fig. 4 is an enlarged view show ng a
configuration of the conventional yokes DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS A magnetic circuit of the present invention uses a yoke of
which a 10 thickness of a bottomyoke is greater than a thickness of the
cylindrical peripheral portion of the yoke. The nmagnetic circuit of the
present inventi OfFjcOPAr§ g b 0 oke,
and a top plate bé%d%g'Fi%?hghﬁggﬁgﬁﬁaysﬁg%tggk%lg?gﬁggéﬁgﬁgmﬁggﬁgﬁgﬁygap
wi th the cymboeditestiof ke preisentdhverdican. on in  bet ween. According to the

present inventio lL,t, 1S possible.to decrease a magnetic 15 saturation in
t he bottom yoke giﬂjzbolsiaréﬁ%\)’ée“f Hgthéf)fofiéi ency of the nagnetic circuit.

Consequently, an ' b G U lvention
contributes to F%?gggtst e@%ﬁﬁ%&gﬁgr&%fﬁ %ngtﬁgg?ﬂ%lqé‘g&b%ﬁ%not her
preferrfed enmbodi Fgntd of an kalpged eidw ishowitg arconfiguedtioni 6f tHeoédR@ntdenan

i nt egrated nber in which a bottomportion and a cylindrical 20

peri pheral ¥ tion are formed as separate nenbers and integrated by a

caul king. Since the bottom yoke and the cylindrical peripheral portion are
formed as separate nenbers, each of them has a sinple shape and can be

easily manuf act ur @ESGRIRTIINOF AIHPHEFFRREDIEMBGORIENES t 0 | ower t he
cost of die by inplifying the die structure and to inprove productivity.
25 Al'so, in-the PrBgRENG (Flichtti oh the jEessst (Byeniie uses ahyeke efiowbishsa t hat

magnety : ' 0. ' C .recess.provi ded
adl acan PaliEls B BORGHT WLOR ! B IARESCOLER GRBEBR PR <
possi bl e tportuniod the yokeneTht ineagnefic ehgiie of thesplesédtt inoentidn édifphedsitAber al
portion of the bottort‘rhyoke where nmagnetic saturation is liable to occur,

whi | e preVvEHE: AGUIEHE H{lﬁi%t‘bﬂlethﬂﬂoﬂl)W]é%@ﬂﬁr%m Pleteckended to the magreess. As
a result, hBeofPHAR! fm b HaBAGYC $3P Whih the cylindrical peripheral portion in

between. According to the present invention, it is possible to decrease a magnetic

15 saturation in the bottom yoke and to improve the efficiency of the magnetic circuit.

Consequently, an usage the magnetic circuit of the present invention contributes to
improve the loudspeaker efficiency.

Also, in another preferred embodiment of the present invention, a yoke is

formed as an integrated member in which a bottom portion and a cylindrical

20  peripheral portion are formed as separate members and integrated by a caulking,

Since the bottom yoke and the cylindrical peripheral portion are formed as

separate members, each of them has a simple shape and can be easily

R

manufactured by forging. Accordingly, it is possible to Iower the cost of die by
simplifying the die structure and to improve productivity.

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.




i mproved while suppressing the increase in weight of the nadfdtne2@4% cuit .
14 June 2005 4 Further, in the present invention, a sectional area of the
bonded portion of the bottom yoke and yhe peripheral cylindrical portion
is made nearly equal to or larger than a sectional area of the peripheral
cylindrical portion to prevent the generation of magnetic saturation in
the bottomyoke. 5 Also, in the present invention, a bent portion of a yoke
peri phery has a Faihith férireddh iftenfol2h Ldtichll BRAGIAAY bbBAPhorBhGLF
magnetic saturation is liable to occur. Particularly, an outside portion

of a back therlicitoen gbke hadrtbe psspherl cyliredranal pogiadisasade ntabyregedittong i nto
' portiagon at the back of

the magnetjc gap is fornmed, by bepdi ng. . Since fhe.

t he recessiW%r@aﬁB?gﬁ‘é?t}‘E‘alsé%%@r QF g]% peEpherg |c§{1{1§riqzé REEHOR 1P PIEVRIteiSed in
t hi ckness LA SBmabtetl | he wei ght of the magnetic
circuit w thout Ftimncreg |eﬁgﬁaﬁgﬁtﬁgﬁgﬁﬂl&%ﬁ@?{y?ﬁ%&emi re bottom yoke, while

avoi di iy t he genAlsaf iwnhoprevagnitvientiomt aibahi portidnuet hefoke PperiphigBpRakar of

t he present inyention ilses t he magnet ic circuit of the present _invention

descri bed GH¥GE SUrRess climmating an eflgy portipnorigyhishanagnatic satigatier égliable

ci £1.ci oncyt® $RaTor oAt E PR Bt e 0BG Bitnis BTG B8 45T

descri bed preverting dhdsimi figmwigettingefmo ahe anagndficogapl is fétinged BB bendidghe
prior art are given

descri ptiof, tg%csams 20 c%rrponents as those in the .art @
the sane r\{jf“é‘? ROTHgRertdhe bagk lithe reqgss syhese inmgnetic saturatian isdiallete ed
Enbodiqgent | L5718 ekt a ' ' | conf i qurat | of a
ovdsnoakec s Iagtad i ARkhe 3 e 1L BROBN e e MR o3 °F: §
2A.i s an emhgmegiecircuévwithheninogasing ahé igokedss of thé catideMdtont Rake, | Whad

essential pari.. Fig. 2B s a plan _ .
avoiding the generation of magnetic saturation.

Further, a loudspeaker of the present invention uses the magnetic circuit of
the present invention described above. Thus, it is possible to proved a small-
15 sized, light-weight loudspeaker which assures high sound quality and excellent

efficiency.

The preferred embodiments of the present invention will be described in
the following with reference fo Fig. 1 - Fig. 2B. In the description, the same
- 20 components as those in the prior art are given the same reference numerals, and the

description is omitted. |

e

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

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




view of the yoke. Only the differences fromthe prior art wilfNupe2fscri bed
inthe following. In the present preferred enmbodinent, a thickness of
cylindrical peripheral portion 30 10a gf yoke 10 forming magnetic circuit
B is made greater than a thickness of bottom yoke 10b. That is, in the
present preferred embodi ment, the sectional area 14 June 2005 5 of a
portion of the bottom yoke 10b where nmagnetic flux flowis equal to or

| arger th ' ' ' i on: Jo cribe it

i etai |, o3 PORone hESoRih] Fole B ek Mg dhe AOK Kol il RPo R 1

bot t om yokthati Ohatatf thdeyliralricabperiplrealqforties @6s. 10c is formed thicker 5 than
' revent magnetic saturation in the bottom

h h ti [ t
yoke. 10b bel ow Thdesteeds i delall o) esupsae prefard embockiac s showognhas a
i ng sh ' ' 0 t magnet and the
.19 o0 atd BoROSAGA 109 R PR U Rl CuR0g
consi dér i niban tin othec pbriivnsdatordéoiof meverthaadidticaraaatidf e Hidbbitangeus! y

when the bottom yoke 10b is forged, but magnetic permeability of "the
bot t om yokEblptlowsheseneas 16c.nat eri al, may be deteriorated due” to forging

_ ey _ (o |
caube the gener 4 ars AT RRgHIER e dEbST 10 Raf 5, AR HanF Bof Boromae

recess 1l0adhesivepustl to bod eeiiaghél 5 antl ke bbiteknpsite 90b then BRIt MIigke 10b
Ts made e to aor .15 greater than the thickness of the cyll ndri cal

peri pher aﬂ %19?%&“@?10 26R, 108s s dt isrdpsirabley considering: a pugdnationrost gatforhe
gene: 0! 1y RN gBBRINOTY B o Bt e IR RUSUNRY BIPBBIGRe
present prehaedsittyeobibe boeon yolte1 6t @apydtcamibiaBifay B deteyiblaied Hed!
pefipheral portion 10a are integrated by caul king, thereby preventing 20
the | ower it dORZNGEOMPIISEION: f iI@,itgarthaseﬂhetdmuoramaroéanagnemqaemmal@ditport i on
of the  cause the generation of magnetic saturation around a portion below the recess 10c.
In order to prevent this, the thickness of the bottom yoke 10b is made équal to or
15 greater than the thickness of the cylindrical peripheral pbrtion 10a, assﬁring a
thickness enough to prevent the generation of magnetic saturation at a portion
below the recess 10c, and further, it is intended to improve 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 yokc 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.




bott om yoke 10b and the cylindrical peripheral portion 10a i'éJHe208 sane
as the } sectional area of the cylindrical peripheral portion 10a, thereby
preventing the |owering of magnetic efgiciency. Al so, the bottom yoke |Ob
has side wall 10e to assure a sufficient height 25 so that voice coil 4 is
not danmaged by a collision wth the bottom yoke 10b due to a large
anplitude of the voice coil 4 when a high level of input is applied to the

| oudspeaker. A tmeslln’&”r,eﬁﬁth@fpresdiw?téf@ﬂe@fanﬂ)bﬂnﬁ&ht AT XBKS ﬂi@ﬁ lﬁQ{ﬂﬂ%hang -
the side wal] 10e is al so _made thick enou to make a s ctlon area equal

to or I|argBortiopn}ff g thes petipheral ofitha b@ftonhefokgllllﬂbdhas:al cypeed puefaat tporti on

10a. Th tur at t t t ed
and" the. maBEE HERIRRAC BRI ARDUebentpling B spbationsd waow e the.
pr esent prfef:egsr}a@b ermedirampt to s 'cﬁnﬁgiilfatlgh”ﬁ% ttﬂé% SsQ@nﬂ) 11&9éésb({ﬂ310f at

t he periphery of the bottom yoke 10b Ras a curv sur | nprove the
magnet % ethiGkaiesn ef fhfahﬁﬁt)meytb]emdobmmnvemfml &dpo$o tpreveed the Imja/gn'ehe

10 to t t
| hor ease +TRUOIAARH B Aot or, PepRE RS e fi sy o Astiraskltogas PERIDIE O Brede o
prevent theni®aseé chcuib dnprafddom éﬁ‘icﬁ:n@? rv@rlhfé’m@ﬁﬁ@éﬁ’lﬁgﬁler fncfease i)g GokéS 2@

result, it is possible to provide a magnetic circult rove
eff|C|encwWWﬁh¢e suppre55|ng t he |ncrease of yoke melght To confirmthe

effects of the glnesene. |f€ g peakers .were nuf act ur ed
according to thecSRUPEH Et:shrﬁ’ I&l’i/pé‘ﬁﬂmt H%foﬂi@éle ”E ﬁliseéf/e_fe
enbodif gentmaia@aradcdRSrdi; Qo ¥R €8nFitiondl tebhf Ibg&'%ﬁe[ﬁg e eﬁg gﬁ?&é&‘

di aneter, and the | oudspeaker 1s 16cmin diane
nmeasur ererentbodiment andeeprapareds | Dhedeoise t goikiod meurmhdppmwrie 15wml iipf each

of” t he | oydspeaker uf act.ured_are .shown | le 1,
L<Ji(iiarl;leter and the Tou c{speaker s 16¢m in d?amete ¢ results of measurements

| of the magnetic flux density and sound pressure level of each of the loudspeakers

manufactured are shown in Table 1.

15
Table 1
- Present invention conventional technology
Magnetic flux density (Tesra) 0.835 0.797
Sound pressure level (dB) 87.0 86.5

As is apparent from Table 1, as compared with the loudspeaker of
| conventional structure, with the loudspeaker of the present invention, increase of
- ) 20  the magnetic flux density and sound pressure level are observéd, 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 déscription, 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 cuiting 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.




15 Table 1 Present invention conventional technology Magneflf#dung280%density
(Tesra) 0.835 0.797 Sound pressure level (dB) 87.0 86.5 As is apparent from
Table 1, as conpared with the |oudspeaker of conventional structure, wth
t he | oudspeaker of the present invention, increase of 20 the magnetic fl ux
density and sound pressure | evel are observed, and it has been confirned
that it is possible to provide a | oudspeaker with a magnetic circuit of

hi gher magneti c gfficd V. I j i . S l,,. In
the above descr i ot Fon ReARRe, B e prehp KRl SRIBLOR F 3G BorfifEto

bot t om por pioyideaadnagreyici gicuitcerthapeed ph erainefiorefficieney tedcis hedalwHgwever ,
it is 25 also possible to i@tggraLly formthe ygke by casting, forging or
cutting i nn?ﬁeﬁ%’gy {0 cpdoxeall offhe yaHaws means op carfigwratiang mentenek abees-t i on

of the bot ' y ' [ : ' ' Oa_ and to
forma furrttﬁg]P}l‘ﬁiEgiﬁgﬁ ?igﬂgré)r‘{{g;}ﬁe %Hael ng {Eg‘ﬂ?{,@fg@{ P%‘fﬁﬁ%‘ Hﬁg&%ﬁ% %Ofntﬁé)rf
descri Bed thbaoafigurations ipracsesaney efithr the shapd odithe ihitenddd icudppskiePlhgdt 0
provi de aetgggneti c circuit enhanced in magnetic efficiency, but it is not
al ways n '%‘Sry to employ all of the various neans or configurations
mentioned above. It is preferable to inprove the magnetic efficiency by
properly selecting sone of 5 the configurations in accordance with the
shape of the intended | oudsp¢BKISTRIAG. APPEICARII ITNDUSTRI AL APPLI CABI LI TY
As descri bed above, the nmagnetic circuit of the present invention and the
10 | oudspeaker 3% ﬁ%ﬁcflﬁéd rﬁggﬁ@tﬂlé RIGENE ClgEy qfﬁge peesenbHwentipp andfihe

MRgNeYHC fibkidspeaker using the magnetic circuit has the sectional area of magnetic flux

S flowing portion of the bottom yoke equal to or larger than the sectional area of the
o 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.




flowi ng portion of the bottom yoke equal to or larger than fiiduR®e4%nal
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 aggfs of each 15 portions of the yoke,
and al so, to provide a high-output, s | -sized, and |ight- weight

| oudspeaiea¥yg Usi ng the magnetic circuit. 14 June 2005 8 CLAIMS 1. A
magnetic circuit for a | oudspeaker conprising: a yoke having a bottom
portion and a leylAmeagneté cipari fohedaudspeaker oomprisingagnet bonded to said

bot t ti f id , dat I bonded. id. t, id
Cop plate T or i Seksiing 8 88nof o foh AR B oAb Bortidiher al  por i on
in between, whem@bRetthdnded kheH8 beftoRPpSHBAIIIAMAARIKe! 8di S greater than a

t hi ckness of said™ cylindrical peripheral portiodn, wherein a sectional area
of a bonded pdtopdnaistbanslied to saidonaguat: said top plate farmiog lai magnetid gapewithher al

portion j -1 . er_ .t han sectional area of said cylindrical
peri pherS'gfd.%ﬁﬁrgﬁfp%ﬂﬁélgq%ﬁ%m B&B‘{eregui t of claiml, wherein said bottom
portion and saikkreiy4 itidknekalofpald po@sml pdifibhii pradt@ fhah e thidncsePRNaide

menbers. 3. The magnetic circuit of claim2, whérein said bottom portion
and sai &Y1@W¢%@ﬁﬂﬁ@ﬁfah&rﬂ@heral portion are bonded by caul king. 4. The

ic circy . f i hr ough i wher e .
hi ckness of - Serth A HBAS, #ea S 20 bRl S iTboroUBAAIN o spig
bottom dydindtienl iperipheekegortibansoédial tpoof ilgRer ahas ad debtodialrarearéft 9ad S

The magne&_i c circujt of any one of claim1l through claim3, wherein a
cylindrical peripheral portion.

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
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 shape of a bent portion of an outer periphery of said bottom portion is

curved.

6. The magnetic circuit of any one of claim 1 through claim 3, wherein a
sectional shape of a back surface of said bottom portion where a recess is provided is

curved.

7. A loudspeaker -comprising:




sectional shape of a bent portion of an outer periphery of J&dH"%8?%%m
portion is curved. 6. The magnetic circuit of any one of claim1l through
claim 3, wherein a sectional shape of a back surface of said bottom
portion where a recess is provided is curved. 7. A |oudspeaker conprising:
14 June 2005 9 (a) a magnetic circuit conprising: a yoke having a bottom
portion and a cylindrical peripheral p?grtion; a magnet bonded to said
bottom portion of said _yoke;. and a top plate bonded to said nagnet, said
top plate forr@hdMASHEHGEITHT COMPBIIFINEh sai d cylindrical peripheral portion

i bet . (b : ; . : : :
h?apﬁr\ggﬁ{] ag i)nﬁe\rlqd e‘?ﬁegﬁé’!}‘iéqﬂ’&é‘%@&’%gﬁl%’pﬂf‘ggﬁl @F%gp %@%ﬁélﬂ) asai d voice

coil and an ouyicetiomeri phery being bonded to a franme, wherein a thickness of
said bottomportion is greater than a_thickness of said_ cylindrical
peripheral portion, aWagestbondedte said bottameporgon Hfsaiddedkepdnd i on of said

bottom portion and | | ' : ' - ' ] -fo or

| arger than a sectigaflﬂg pga?ée/iééo Hgg%dﬁ%ﬁ%%{lﬂogﬁﬁ%é?%gggﬁ%ﬁé on. 8.
The | oudspeakegapokitle said oylindridabperiphesdalipdrtivatih detvpeent i on and sai d
cylindrical pe(li)ipheral p&}r@i&pn are forped as separate nenbers. 9. The

| oudspeaker of paomeroil 1 S3STRAGNAIS 2P rtion and said cylindrical
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said voice coil and an outer periphery being bonded to a frame,
wherein a thickness of said bottom portion is greater than a thickness of said
cylindrical peripheral portion,
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,

8. The loudspeaker of claim 7, wherein said bottom portion and said

cylindrical peripheral portion are formed as separate members.

9. The loudspeaker of claim 7, wherein said bottom portion and said

cylindrical peripheral portion are bonded by caulking.

_ 10. The loudspeaker of any one of claim 7 through claim 9, 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.

11. The loudspeaker of any one of claim 7 through claim 9, wherein a

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

12. The loudspeaker of any one of claim 7 through claim 9, wherein a
sectional shape of a back surface of said bottom portion where a recess is provided is

curved.




t hi ckness of said bottom portion adjacent to a recess provi d&du$2%3 ¢
bottom portion is thicker than other portions of said bottom portion. 11.
The | oudspeaker of any one of claim7 tfijough claim9, wherein a sectional
shape of a bent portion of an outer periphery of said bottomportion i-s
curved. 12. The | oudspeaker of any one of claim7 through claim9, wherein
a sectional shape of a back surface of said bottom portion where a recess
is provided is curved. ABSTRACT ABRWIO&LIIC circuit of the present

i nvention uses a yoke, wherein a thickness of a bottom portion 10b of the
yoke 10 is thicker than a thickness of a cylindrical peri pheral portion

10a. The nmagneti¢ circuj.t of the esent inventi.on co s t he yoke, a
magnet 2 bonded ’tg‘orrﬁ%'ehﬁt(fl’é‘?ﬂanFttjlf')np@fseqth@wﬂ}?%n u5% Y°c gele 3

bonded to {Hi&kn¥BOBELE. bdtidn ip%PtldH 8 of 3hd 961 RO @éﬂéﬁ&efﬂaﬁ .«'Hf’h? Rﬂets? fge

cylindrical per| pheral portion in etwee According to a con Iguration of
the - presedy mdmehpempheralt pmmopdlsﬂat bﬂ"életmagImilmrmﬂEofTﬂ@r;&Esant $@xtamtioni on in

maneti ¢ CBERRCS HE veker a el B hordlibALF ROHERM Berom Hie ok Red rmpr ove
E)Pet E:r L?Wéggﬂ&le%ﬁefg'n@' 1R Wagn@l, the tOPHPRRERKE MR £ thab B FilCmg' ' Cul t
: cylindrical peripheral portion in between. According to a configuration of the
present invention, it is possible to reduce the magnetic saturation in the bottom
10 portion of the yoke and to improve the efficiency of the magpetic circuit. As a

result, the configuration contribute to the improve the performance and efficiency

of a loudspeaker using the magnetic circuit of the present invention.




