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2 July 2005 . . 1 DESCRIPTION LOUDSPEAKER 5 TECHNI CAL FI ELD gﬁﬁ %&%sent
I nvention relates to a dynam c speaker used in various types of audio
apparatus, nore specifically, a |oudspebhker suitable to reproduce high
frequency range sounds. 10 BACKGROUND ART Loudspeakers for reproducing high
frequency range sounds are norWM|B®$é¥ﬁ¢fﬁb weeters. The DVD Audi o, Super
Audi o, which are the audi o equi pnen I'ntr'oduced recently to the market,
reproduce the nusic sources whose frequency range has been extended to
20kHz or even higher frequency. So, the tweeters are 15 requested to
reproduce high frequency sounds Hﬂ@ﬁ@ﬁﬂﬂhﬁﬁiﬁkkt, preferably up to
100kHz.. At the sane tinme, |oudspeakers are requested to be conpact in
size, in order to neet the generally prevailing trends in the field of
audi o gqui prent, the downsi zi ngECAINIGAIEgEH "e, there has been a nunber
of probl ens anobng tthe 20 conventional tweeters with done shape di aphragm .
i n reproduci ng (e prosenddnvéritiphereldtésto 2dyhemicTspealier @sed i ik afpaf
decreasiaggdrivin force in theé&lg frequency range, a nodified structure
tadio 3pparafys, metgespesiicaliysa Heudspsaknsouatableate senreduceohigh | eaf
tweeter i ' ity reference to FIG 9A - FIG 25 9D, and FIG 10.
In FIG 9§¢&ﬁ§%¥£§%%§%%%hFIG. 10, diaphragm 23 is fornmed of film 20, coi
21 and frame 22, and magnetic circuit 29 conprises bottom yoke 24, outer
yoke 25, plate 26, nmagnet 27 and two magnetic gaps 28 formed between outer
surfat®s of plate 26 and innerfbﬂexﬁﬂyggﬁﬂDdUKEr yoke 25. -Di aphragm 23 is

ok 90 frame. SoLpidkpeakis i sPOiing Bieh Gl saRes sotnds SEGEAL onal |y

nsul ALl nealietianis TR URE VD Auli, BupY AR WHER Ard B RldiS Ghipitéch 29 and

introduced recently to the market, reproduce the music sources whose frequency
range has been extended to 20kHz or even higher frequency.  So, the tweeters are
15  requested to reproduce high frequéncy sounds higher than 20kHz, preferably up to
 100kHz. = At the same time, Ioudspeakérs are requested to be compact in size, in
order to meet the generally prevailing trends in the field of audio ecjuipment, the
downsizing.
| 7 In the meantime, there has been a number of problems among the
'20 - conventional tweeters with dome shape diaphragm in reproducing the sounds
_ higher than 20kHz.
' ) To address a problem of decreasing driving force in the high frequency
| range, a modified structure in the tweeter, or a leaf tweeter, has been proposed. |
A oonventional‘lcaf tweeter is described with reference to FIG. 9A - FIG.
256 9D, and FIG. 10. InFIG.9A - FIG. 9D, anc_i FIG. 10, diaphragm 23 is formed of
film 20, coil 21 and frame 22, and magnetic circuit 29 comprises bottom yoke 24,
- outer yoke 25, plate 26, magnet 27 and two magnetic gaps 28 formed between
outer surfaces of plate 26 and inner surfaces of outer yoke 25. Diaphragm 23 is
_ dispoéed so that coil 21 is located on the upper level of magnetic gap 28, and
30  frame 30 fixes diaphragm 23 and magnetic circuit 29. Conventionally, insulating
| cushion material 31 is provided between magnetic circuit 29 and diaphragm 23.




------------ 2 July 2005 2 In the above-configured | eaf tweeter, when
electrical input is delivered to coil 21, a driving force is gefyZ0&d in-
coil 21 which has been integrated with £ilm 20, and film20 is driven by
the driving force generated in coil 21 without loosing the driving force

dfilm20 radigt soupd es., Thus the | eaf ,tyweters are
:gvan!t agrgneous i nI e@?o%&??’r?&gﬁgﬁrr\%ﬁ CHity W .nﬁi%m‘?gﬁ‘—l’&‘!t IW%WPS Q@ he
‘above- descggibed, 4 éﬂf/m"g}%%eeiﬁ pehésfed il ?)ﬁ&ﬁ%&g@ﬁf&?&?d %thﬁ{i‘l%w dth

of magnetic gap 28 inleaf tweeters Is seve e as t of
gener al | y- Y&emdddime 28iindtiveyhy thedtieing, foftd gereeated s chid 24 wighiRde&gng 10
magneti-c figlux dens*t . F gii;l[} r.nmor. e S'Ence the nost concentrated magnetic
flux in t hdeHzyiRg ‘Ezg%&j 20 radiatesdhesound wavesei SHwp the leah tiveaters ace r cui t
29 is Igow ' I b order make the magnetic flux
concent5(r)ate t%a%ﬁ%ﬂéstn%ti@fdgg‘%ﬂégﬁaﬁg%%%ﬁmﬁé%f tweeters are :
- provided with plHbwe?s, hthe ngbovendedthibéd 1eh$ ltRasterd hﬁav%a”ﬁeasfgllﬂﬁ’iné;f q
war ds

magnet 27, _ and outer yoke 25 equi pped with a protrusion protruding t
magneti c gHawhecksas shown in FIG 9A - FIG 9D. Furthernore, a

*  magneti cal sal condition is created within outer, yoke 25 for
~ di ffusing @Z wgﬁ{eﬁgﬁﬂlé{’?énﬂﬁﬂﬁ C@ﬁﬂ&%o‘.na[?ﬁ‘gw&{éﬁ sevieral timesaselpgge as

di ffuses thitsef dRnEMAENd; S ldm | tded 1 C l: gnetic
flux from ma-gne%QZO 2¥qles19?Pglgi?f@hﬂ%r%e?gr%he%%p%@%\%ﬁfgp&%gsgé@t i C
gap 280 weagneticifluxziensity. dFuitiegsmbre,(shiceAhe hegst edneinibaredsaagmttie fbasi e of a
L. udspeak% i nCreaseség .égz)rotﬁg{;tiongg{o a n(’gggetic.fl.ux_den‘si ty of magnetic
"gg)) 28, a ‘&G JASRPUCEAR &F 1Snotused, an pificiency of mmagnetis gisout 2%is lewudite tor essure -
hi gh. Larg@rsn?gﬁgét 27 naturally 25 necessitatés larger plate 26 fixed on
t he upper surface of magnet 27. Bottom yoke 24 and outer yoke 25 are al so

required to be Nangdy, in Grdectol make fhe Ragtitflux Sbd@niBRHASH Hagietic Wap 29.

- Whl Fh doeis’n %e go}anex;en\t/lwoflgl Itegfe-tvirge(igrgtanra ep(ig‘lrirdgge w‘z]*i[th fp(iarlte 26 having a width at

15  least the same as that of magnet 27, and outer yoke 25 equipped with a protrusion -
‘protruding towards magnetic gap 28, as shown in FIG. 9A - FIG. 9D.
Furthermore, a magnetically saturated condition is created within outer yoke 25 for
diffusing as much magnetic flux upward. The magnetic flux, however, diffuses
also downward; therefore, it is difficult to collect the magnetic flux from magnet
20 27 efficiently upward to the upper level of magnetic gap 28, where coil 21 is
disposed.

\) -'(.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 pressﬁrc 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 reqlﬁremént for
* compact loudspeakers. | | o
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.




~width greater than that of the plate,

conpact | oudspeakers. (3) In the conventional |oudspeakers, dir2&ly2dHs§ of
magnetic flux at two 30 magnetic gaps 28A and 28B shown in FIG 10 are
opposite to each other. Therefore, a girection of electric current is
reversed between coils 21A and 21B. 2 -July 2005 3 Although one portion

pr ovi dedAlfbugte \eShotdiohSrVid&r o Reviisifip %&r#e&fahrweléc&m Sbleh? g1 s
connecti on nefber connecting wt osite portion 1S no
exposed wtalizedasagnedtian MGmherEbenmtmgemth lheacl me,tuhermpbasltd)pmmonemml ng as
one of the %e ts t hat ete &{lflmency of the coil. Thus, |f a

| ar ger ofRAS pagnehiq (H’ca ppeRiosdRas, besh Tsmaiing 2 i0Reapt

Struct Urghe denfidts tlﬁ&tn{igtﬁf dr‘a'té befiCionlP St HIE OAATRR2UPT, BIIBL! dPifhd | O

In wel ght as 1t 1 nevi necessi enl arge magn cC ClIrc

present fomﬁerstrequlrerﬂdr :eimﬂspéfﬂ&r af @\vondenioriab etruptied) iehds bevaddifficdt td 0

provi de a excell en oudspeaker t hat has a conpact nagnetic circuit yet can
gener at emak%lﬁlfl@l%lil akernsmall andnlight s weight, ps StlisuRbIMeresitARIENTI ON | n
accorda &S &gt of the present invention, there is provided a

| oudspea et corrp B3 §F magnetic circuit conpri si ng: at | east one magnet;

..a yoke fixed tph& ﬁﬁ@éﬁﬂﬁ\f@ﬁﬁélﬂﬁ&k%ﬁEﬂféﬁﬁ%ﬂemﬁbé& gﬁoﬂlén% &rld aig@ on an

upper surface of t a magnetic gap forned between the plate and

‘the yokdo providsta excgblent dspc at hasoy comipact tmagneliacircubngt gatoi |

formed on_said f har act er| zed in that, said magnet has a
wi dt h gr@gfe@rte? %ﬁ&q’ﬁg}[ﬁﬁgﬁ%@ said coil is disposed above said
magnetic gap and at |east a part of upper surface of said magnet is

exposing and facing di reCHYDI‘S(X_ﬁDSUREQDFmW magnet may have a
and at least a part of the upper

surface of the Imagrm'dammywhh aevaspeatdfathe present auendbn,ethbtqzstmovllded a
di aphr Accordi n a structure in accqrdance with the exanp
- dPdspeakaigo

enbodi ISIQﬁ q’ﬁé%@?"%‘é‘mrﬂﬁmlﬁgr ahleagt one megnet; ﬁé’PEﬁsi ng a
size of ghg 81?193?3%0'11? s@'ﬂfﬁ@é"(‘) the nllzztggtelf'ear N flate! e d BPAL Ubfed dutaciBY (R

concentrate a portion a
magnet; a magnetlc gap formed between the plate and the yoke, a flat dlaphragm

disposed above the flat plate, and a coil formed on said flat diaphragm;
characterized in that, said magnet has a width greater than a width of said plate,
said coil is disposed above said magnetic gap and at least a part of upper surface
of said magnet is ekposing and facing directly to said flat diaphragm. The magnet
may have a width greater than that of the plate, and at least a part of the upper

- surface of the magnet may be exposed and may face directly to the diaphragm.
Acbording to a structure in eccordance with the example embodiments, a volume
‘of the magnet can be increased without increasing a size of the magnetic circuit,
Furthermore, the magnetic flux may be concentrated to a portion above the
magnetic gap, which may enable to make the magnetic circuit efficient and
co;'ppact. Thus a compact and high-efficiency speaker suitable for the

reproduction of high frequency range sounds may be provided.




magneti c gap, which may enable to make the magnetic circuit effgd#EA0%and
conpact. Thus a conpact and hi gh-efficiency speaker suitable for the
reproduction of high frequency range sounds nay be provided. 2 July 2005
:3a I n accordance with another aspect of the present invention, there is
provi ded | oudspeaker conprising: a round ring-shaped magnet; a yoke fi xed
'to a bottom surface of said magnet; a ggund plate fixed on an upper
surface of said nmagnet; a protruding yoke disposed at a center of said
magnet; a magnetic_circuit conprising;, a fast nmagnetic gap fornmed between
. said pl ate ahuaceqardangeneth anather aspeehef thawgenent invgapon.dheredis peovided sai d

| at i d t rudi ke, .and fl] at i i il
Phel ud ni BBl QP a kg riffanfe! B Eor R B A RliRE o sai o
first angurmeiibaitPARghdCa 96MRI plRSAREA bX GhYiwpafshrfdedimaid %ilggﬁétt' hons of
respective portions are reversed. BRI EF DES PTI ON OF THE W RNGS FIG 1A

is a }ol aprutﬂ@iv(ljg_)j/oktit dip?mﬁmtafceatdr;uf_dahba?gneti mgfngnd:igai_nmét opmpriging; .
exenpl ary .enbodi nent o e, present .i,nyention., is aplan view of a
ot Lo B S0renaG e FostRkC S Ee 5t DAle BP0 AHE Y oKF 1P St mr v

enbodi : i ¢ (1 S J | view of
oo B iagfletic D PEERATbotRRRIC latE i said prfudfbdokesgid o g1 VoV

‘sect i onadiaphmgnohavingaucsib éadadingntvee portitang eacti ohtkentwepertiundr y enbodi nent
of the present invention, FIG 2Ais a plan view of a magnetic circuit in
" accor dark@Tespendisgie saiddushand sseandipagnetin gaps, respegitvalpand windimg on. 5

o oo giecofi SERRRTve BB direried’  dcheaker i n accordance with

ot her exenpl ary enbodi nent of the present invention. FIG 3Ais a plan view

of. a di aphragm of a | oudspeaker in accordance
' 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. IB is a plan view of a magnetic circuit of a loudspeaker in
accordance with an exemplary embodiment of the present invention.

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




with other exenplary enbodiment of the present invention. 10 FIG*%I%P is a
pl an view of a nmagnetic circuit of a speaker in accordance w th other
exenpl ary enbodi ment of the present invédntion. FIG 3Cis a cross sectional
view of FIG 3B, sectioned along line A- B. FIG 3Dis a cross sectional

view of a speak ' 8 ] ' |.ary. enbodi nent .gf the
- present inventi glrﬁ]l.G'??g%&%ﬁcﬁgﬁgﬁ%l‘gﬁ@ﬁf&ﬁé?%agﬁ%%?wgr T # a
- speaker i nexxmplacesmbodinien of tHeqiresott idleatiygnenbodi nent of the present

invention. FIG 4B is a cross sectional view of FIG 4A, sectioned al ong

line A - B. FI&IGEadsa plaaskicseof isomapneticevirafit an swealdance withcotheriance
w'th other i pernt _of the pr.esent invention. 20 FIG 5 is an
expl oded p%%e%gg&@éng]%ﬁg? efﬁﬁ%f?i:fnvieﬁ{l%'pprdance with other exenplary
embodi gent of { IAIGROESR crosyidlibfl viEw 6t FG! 2A%s&Ai8REd Sl I -, 0 Vi ew
used to describe a relationship between a di aphragm and a“nmagnetic :
circuiit. FIG 7 H& 2@linna eiossvsettionaliivigr rafgmiowrspédier il dcvorlapba@Rvitli ew of

di aphragm of a speaker in accordance with_ other exenplary enbodi nent of
the pr esen?til?’?ﬁ?@ﬁﬂﬁ e‘ﬂ?‘lﬁalmgﬂt? DEeseAt IAVENtiONn. a di aphragm of a -

‘conventional le ot . LG 9B 1S i e f a.magnetic .circuit of
a conventi onal Iqjgg’ %ﬁ?e&laﬁ: v%vé(&&:all@h%{g@ggsa é@??%f"%iagwrg?mﬁ G 9B,
sect i oned withother exemplary Embodiindrt 6f R pieSerit ikvedsionsect i onal view of a,

' convenbi onal leaf tweeter. FIG 10 is an expl oded perspective view of a
converPi onal | ed¥G: #Beises plan vigw o a gBagIBiDRECRItRI OSpikeT HIE ADRESHRRED

ENDCD VEN b SRR o B SRR 2, 000, oS o the
T e s =
are omitted. FICYx 3D is a cross sectional view of a speaker in accordance with other
exemplary embodiment of the present invention.
15 FIG. 4A is a plan view of a magnetic circuit of a speaker in acc;ordance
with other exemplary embodiment of the present invention.
. FIG. 4B is a cross sectional view of FIG. 4A, sectioned along line A - B.
FIG. 4C is a cross sectional view of a speaker in accordance with other
exemplary embodiment of the present invention.
20 FIG. 5 is an exploded perspective view of a speaker in accordance with
other exemplary embodiment of the present invention. |
) - FIG: 6 is a cross sectional side view, used to describe a relationship
. betweena diaphragm and a magnetic circuit,
FIG 7 is a plan view of a diaphragm.
25 FIG. 8 is a plan view of diaphragm of a speaker in accordance with other
exemplary embodiment of the present invention. ' |
' FIG. 9A is a plan view ofa diaphragm of a conventional leaf tweeter.
EIG. 9B is a plan view of a magnetic circuit of a conventional leaf tweeter.
FIG. 9C is a cross sectional view of FIG. 9B, sectioned along line A - B.
30 FIG. 9D is a cross sectional view of a conventional leaf tweeter.

FIG. 10 is an exploded perspective view of a conventional leaf tweeter.




Enbodi nent 1 A | oudspeaker in accordance with a first exenpl ary? &btfrnent
of the 10 present invention is described with reference to a | eaf tweeter
as showmn in FIG 1A J - FIG 1D. Referging to FIG 1A - FIG 1D, diaphragm
23 is fornmed of film20, coil - 21 and frame 22. A leaf tweeter in the
present enbodi nent has magnetic circuit 29 -conprising bottom yoke 24

provi ded with outer yoke 25, magnet 27 fixed on 15 bottom yoke 24 and

magneti zed vertica RIFETR) -ﬁ@: wo magnetic -
gaps 28 fornmed bet \I/?e%sncan ou_trgr@ngur aggﬁwgﬁ%@wmg surfaces of
outer yoke 25. [lLoydspagher?dn accottames®ithsxe GRhtodithehfCEE i FERNE

magnetic gap 28, and frame 30 fixes diaphragm 23 and nmagnetic circuit 29:

‘I nsul at i ngiyEBEeM rare 2esetibed jia) tle folowing refering tinethe drawingsc dhosait 29
d di gph ; A .dif f f the |eaf .t t in th t
abodi ent PP {96ty FhR G Gimvenliond! Teanbfo Cine peprestnyb K 1 swynet. 27
i s greaternﬁlﬁéﬂ&lst,Bﬁ&d@écr@'gi%h?ongﬁﬁcﬂ_gﬁnﬁnﬂfééﬁgﬁcordi ng to the present

enbodi ment provides the | owm ng advant ages 1) On the upper surface
- of magnet 27, the nmagnetic flux generated by magnet 27 flows two paths.

Nanely, 'in,the . regign where plate 26 is disposed, the mnagnetic flux
gener at ed%‘?’gﬂf’ﬁ%%‘ﬁgt 27 flows through an inside of plate 26 and reaches

to the inner sur f . a
mgneti e ux gehdSEIBRA I RRGBIE BF acfinsf MhEpHY ofiditlEl SFc P e
with 30 plpresenfmvehtionds dgyeribed witcebaenf tota1eafiveRedri R shelvnmPIEL i Aat i on,

and reache},ItO‘ t he inner surface and the upper surface of outer yoke 25.
' @s inth épetic 2 July 2005 6 circuit of the present enbodi nent, the

Thol na conveRFAREERIAREIA ° FRoDAH Pnrd Y3 ARG S 3B 6 iy ™"
density efflegid emb@2C0IA 163t teeRP Re thedhiovdt @gﬂfbﬁhhénﬂ% migndtRCf@nes and -

an efficiency of the leaf tweeter is irncreased.
29 comprising bottom yoke 24 provided with outer yoke 25, magnet 27 fixed on

15  bottom yoke 24 and magnetized vertically, plate 26 attached on magnet 27, and
two magnetic gaps 28 formed between an outer surface of plate 26 and inner -
surfaces of outer yoke 25. , _

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 20 and diaphragm 23.

,) | A difference of the leaf fweeter in the present embodiment With the

S , 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
reachies 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 ilpward, because of the direction of magnetization, and reaches to

the inner surface and the uppér surface of outer yoke 25. Thus in the maguetic




(2) Plate 26 can be nmade thinner. By taking advantage of the rraﬁﬁ'ﬂi’?(ps
saturation with thinned plate 26, the nmagnetic flux can be directed upward.
Nanely, being different fromthe conventional structure, nmagnetic flux is
not ~ directed downward. As the result, the magnetic flux density that works
on coil 21 disposed above gap 28 increases to increase the efficiency of
the leaf tweeter. (3) The entire size %f magnetic circuit 29 does not need
‘to be i nClARERGIAHE Presthif BmbbGinikiH! then fug fs banéefiaR@Rla phRREELY, 2
magnetic circuit that is conpact yet provides a strong nmagneti ux can
be obt ai nabov¢ Maghetichpaps2Brenqreithan that insa deseritiond] aiagnetic wirguitt As ai r cui t

7o duai o re e AGagnelt T Heeshs CR 0 SHLAL isRpsedt kg Tasenerc gap2h |
b i Ce . . ke 25 f
SCOMES URGEERIANY ah%ﬂme%ér)gﬁm%ﬂe&wfe%ﬁﬁé& Ic,géé&g;].ayo e acing

magnet.i c gap to have a usi on or pe. Thus, machining
costs for (2pot t Platediecatt bemtadutidnnyokeBIakag adldntage oftleyanignetict s

costs, can be reduce Furthernore, overall, height of magnetic circuit 29

can be redd@uationwih thinned: plate 26, theamagpetis Hwe carde diveetedupwanidaphr agm

f B e 5o Nantlbly, bklty HRGERCHORAAR RlnVEIRRG SuBHFe, mhehCUl sRUERES, | S 5,

can be nediresfedrdsinwhal As mb@édmleﬂaémgﬁléﬁa ﬂuxﬁl%gﬁﬁ?ﬂit}t!\ﬁo&b@n ¢dl

Consequent!ly, a nunmber of windings of coil 21 within a limted space of
magnet i ¢ gaglist®@sedabaxe gapcilcincreasestotinereasst tha efficiencyf ofithe loaf eweeter.

enbodi nmen As-a,result,.. the drivjing.forge, ,which is termneqd by a .

pr oduct ob)l engiﬁegflﬁ&ﬁ egﬁnmeﬁg H‘é’t‘ﬁtgsqu?ﬁ n&@ﬁg‘i’qud@? ?@E?ﬂssaef%ﬂ coi |
21, can b : EFZ'F’ Ndird,| et : ctive
coils canwlyé&(r:r*gggﬁgra{egtt‘rgfgf an ?@‘Sgé@ég@et m@gmgﬁwyﬁaﬁr c%'t&%?%oke 25.
Thus, t hecompdstyed peovidés a strapemagnetidffux oan basbthinel.a sufficiently high

| evel . 2 ly 2Q05. 7 Enbodi nent 2 A | qudspeaker in accqrdance with a
second ex®&hpi ar yethséam%mm@p?q%dewmqumgrmq@r@%@&h%@nwth

refrer encenl 9r8; 47 8F tHoWfle Vizd Pro Y bRl iagfdlic flux by reducing the width
of plate 26 smaller than that of magnet 27,
) It becomes unnecessary to machine the surface of outer yoke 25 facing
magnetic gap 28 to have a protrusion or the like shape. Thus, machining costs for
bottom yoke 24 and outer yoke 25, as well as relevant parts costs, can be reduced.
Furthermore, overall height of magnetic circuit 29 can be reduced.

| As an amplitude is small with the leaf tweeters, diaphragm 23 does not hit
the upper surface of magnet 27 even if thin plate 26 is used. So, a distance
between innermost windings of right and left coils 21 can be made shorter than a
width of magnet 27, as shown in FIG. ID. Consequently, a number of windings
of coil 21 within a limited space of magnetic gap 28 can be increased in the |
structure of the present embodiment. As a result, the driving force, which is
- determined by a product of length of coil 21 and magnetic flux density effective to
coil 21, can be made greater. Depending on conditions,'the width of respective
~coils can be made greater than a space between magnet 27 and outer yoke 25.
Thus, the loudspeaker efficiency can be increased to a sufficiently high level. |




FIG 2C. Those portions identical to those of the first enbodi mefY 4% 5
represented by the sane nunerals, and the description . on which portions are
omtted. The diaphragmin the present epbodi ment remains the sane as that
in the first enbodinent. A difference fromthe first enbodinent is the

- shape of etic ciycuit 29a... In the present enbodi ment, two nmagnets
27a nagnet SdHB?H n the sanme 10 vertical direction are used and pl ates

26a and bottomy £ . Lodq = d a.b om
surface of magneigg 85%,6 %egsl%gé%ﬂ\c}%ﬁbf%ﬁ}ai%%C?h%}é?{éﬁabag%gga%mr?%:t%eé
present enfresinténtentionfio desetibbé witterefé@noditces 1af tvéaer &fshoRmOin' 1Xd}, Py yoke
25a. protru%&&at a mddle of bottomplate 24 and an inner surface of

pl ate 26a." neehe Thosw daters iidentticabripi thosat ofothe tfiret eenfrodiinent lape

Fon onnePesPRER b, 207 sBh BB LIS GredeBtR, ol gBRR e R, °
magnet 27zomit@ds HeQlifphragMShdRe @'rré’éeﬁt gﬁﬁaodﬁﬁgrgfrg@\gﬁww%aﬂﬁ d'at BPET

surface and an upper surface of otrudi ng yo ereas, nmagnetic
flux generthe &dstiengrodimenexposed regi.on, 20 or a regi on where no plate 26a

--is provided, flows,.ypward_becguse of the direction_of magnetization, and
fl ows towards ttfg’s E@P%&%@@ﬁm embodipsat 1sther shape of mpgnsticueirewit yoke
25a. Thus dghe. | I | t Welgh )
Ranetic oo, TRIBC piet coddimeR 168 Adfdls Tk fullinelatd Bofin 83, osea
abovelf@magvettical dixpctiéh arasedhasbplans 262 @il botiond GykoD4 ard RLABGHEL kK Apper
i,,n_creases.F&S The use of two magnets 27a enables to constitute stronger

ﬁ%};ne_t i ¢ SMHack fl{ldzﬂg_ ot W@&ﬁft megnﬁts .2|7_aE u@&_peattinflﬁ?aNa?mnbmhglﬂtipt
Fur t her mofa0 ool S it SboRihgn T fomne belueod o int SuBaEoaEn
et 307 a0t T A2 nt 2t e ekl a8 s Idh: BRbRom BHle 2 and A el B fE" ;"
wi ndi ngs ofplade P6a.21 available within a linmited space of magnetic gap 28
can bf5 effecti Vflll ythtia ”3%23‘?,3%%3@13%@]&', gzuorgt?on,Bthe maglictié flux generated by

| magnet 27a at the upper surface flows two paths, Namely, at a region where plate

26a is disposed, the magnetic flux generated from magnet 27a flows through
inside plate 26a, and flows towards the inner surface and an upper surface of
protruding yoke 25a. Whereas, magnetic flux generated from the exposed region,
20  ora region where no plate 26a is provided, flows upward because of the direction
| of magnetization, and flows towards the inner surface and the upper surface of
J protruding yoke 25a. Thus the magnetic flux is concentrated more at a region
. above magnetic gap 28, and a magnetic flux density effective to coil 21 disposed
above magnetic gap 28 increases and an efficiency of a loudspeaker increases. |
25 : ’I‘he use of two magnets 27a enables to constitute stronger magnetic circuit
29a for a leaf tweeter. Thus, a compact yet highly efficient magnetic circuit is
obtained, like in the first embodiment,
Furthermore, when diaphragm 23 is provided so that a distance between

bu;grmost windings of two coils 21 is greater than a distance between the inner
30  surfaces of two magnets 27a, as shown in FIG. 2C, a number of windings of coils
21 available within a limited space of magnetic gap 28 can be effectively increased.




Thus a hi gher | oudspeaker efficiency can be obtained, like in thilf 3905t
enbodi nent. Enbodi nent 3 A | oudspeaker in accordance with a third

exenpl ary enbodi nent of the 5 present gnvention is described with
reference to FIG 3A - FIG 3D. A |oudspeaker in the present enbodi ment 3
is a round leaf tweeter. Although the round |eaf tweeter appears to be

di f ferent ¥husm higherdoudsneaker erfﬂ@wac:é gan be pbtaéngash likenimthe firsterabodimentse
portions having identical functions are described by wusing the sane
nunerals. 10 Points of difference fromthe first and the second enbodi nents
are that tHabodihmnt% ews of a shape of diaphragm 23 and a magnetic circuit
29 are round, and that diaphragm 23 includes two vibrating portions. The
present enbodi rré’nﬁmi@pm i edotidancawithod ithivd eycmpboy Smbwdimenthef the

b b t fodiff, 15 As ff f |_.oud k
ot ovBs. B dBPeTaR b decrbed Wi gsaeeiﬁmefsécé?@f%ﬂﬁﬁa ar e shoul d
b I L& 23
'n Che congmeprad i he pfescb WRGlimod AT ifhd Rosk tFeBE 7 AollBe™n T

- struct ur esowmsl de&fthémdr Iapgézh@ oAb differ@ffbﬁ@h:i'&liéss AR B the Te@flidrt S i N
-an increased magnetic gag 8. Expanded 20 magnetlc gap 28 |l eads to an
i ncr eased cHgHEReRs deaids 2o those ipertionsaipving identical fractons arendgscebedibyesul t
‘deteriora I den5|ty and |l owers the Ioudspeaker ef ficiency.
“In the prjielgiéﬁt@%%%ﬁéﬁ“ﬁl in order to increase the area of “di aphragm 23
_ Wi thow i ncr easPofd SRdiMfestide FonTRE Bist Gnd R RBond BRbBUARL B¢ it HBINEL | C
circuit 25 29'is made to have a round shape, and a width of magnet 27 is
@e to bElallla‘rlg‘é’S Otf teashaph f ditphragme2? énd asmagmetic cincuit 20 afAroundDandhus, a

furth effi d for. In the above-described

clcj);lf | gLraﬁh)ﬂl 33&&?!8& I Qben'cyrﬂlé’zféal r.rel nvention, magnet ?/c fl Ex !
ted f h of

generated fromqfe gg%@%eglg]&gaﬁﬁ@m% JRe6Ld ﬁtﬁ@%ﬁ QM mgaw%heeac °

an inner meEgnetic an outer nagneti ¢ gap 28 Ravin WO ‘pat hs
respect i vabgve-described points of difference.

15 o As an efficiency of a loudspeaker improves in proportion to an area of -
diaphragm 23, a vibrating area should be as largest as possible. However,
expansion in the area of diaphragm 23 in the conventionally configured lcaf
tweeters, or in leaf tweeters having structures as described in the earlier
embodiments, natiua]ly 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 Ioudspeaker
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 1mprovcment 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 havmg

two paths re3pect1vely




2 July 2005 9 Wth respect to the inner magnetic gap 28, the n%&“rpé%qoé flux -
generated fromnmagnet 27 in the region of plate 26 fl-ows through the
inside of plate 26, and flows towards @ peripheral surface and the upper
surface of central protruding yoke 25a. The nmagnetic flux generated from

t he exposed regiQp, or t regi.on 5 where there is no plate 26, flo

upwar d because o@%@sﬁ‘?‘ai&tﬁgﬂn@fr TagHHG 83p i2§n ,ﬂ%e WF‘%%&’&%?W&? t he
eri pheral r aydint I r dj 0 25a.

T 1" cspese  magfetin (16 rtBloR of Ui 2651 BEOREE Ine AR OfIIAE KO85 00,

magnet - 27 flows fewardsi @ pedphptabtsarface tthdvihe ttgjpenghlfab@ of nehnttel pfotfudadge 26,
nd the upper surface of outer

and flows - 10,1 owqrds the i,nﬁ%% surface_a C

\mke 2. Wlﬁ?a%;‘#?e_ ti esﬂ!agﬂﬁtl‘? BE0EERISd &@Ebﬂm)g&pieégrﬁgmf or tl%qw@g:ce?i on
1er e er ecC e .Ne dlirectlon o

- Tagnet Pratan B A IAP 20 HANS RN LA BOCH B drectilR oh wBBHIAER:  ace

- of outer .yaKe fldws Towardshethogefiphéral fdubPact SareP HRE Nppth ChrfRe! BE @RG&L above

magnetic gaps 28, 15 and the density of magnetic fl'ux effective to coil 21
can be ef fpretradingyoka@5eased, wherein coil 21 is divided into two portions

“rand di'sposed ongi.aphra and each of e divided portions are

di sposed on resﬁgﬁfweg%zﬁﬁgﬁg%n@@ggggggTZ%, Wﬂﬁlﬁﬁ'ﬁﬁﬁwwqaéﬂﬂspeaker
‘speaker efrhidiie@D9\n i icdidiE8E8 e TBIFIHREY - E&gm an Y. .
maki ng an out er nost di arfeter ‘of e% %@?I@?Egit@%gge onﬂ?ﬁ? |’nn§rﬁn§gnetic
gap 280t o towangsethe dnnerhsinfane dandrthe ujiperstrface of owegnaike2Z5. aAdmagnetiener nost
di~anet er coi | | sposed abovye the outer nmagnetic, gap 28 to be smaller

21
thhn an odtEeemted g'lpg'g?xﬂ?é ggion;, or the region wherg therois no\plate 26, Bowist hi n a

~limted s i § .03 o Ees ea ffectivel .Thus the
effici enc@i o} -(gfble%ggefaglgr&g%&nﬁgegﬁwggg%%goﬁbgﬁgg?‘?’%?%‘g?@féh? S in
the 25 saurfaceambtheappbrsithmeliofbatergolle be second embodi ments. Embodi ment
4 A'| oudspeaker _in accordance with a fourth exenpl ary enbodi nent of the

present inventi dRus theguagnaticdiusisiooncernteateshtocthe area atmyve magretiogaps28hown i n
Fl G 8 and the density of magnetic flux effective 1o 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.

Fmthcrmdre, 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 t]ie 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 tb 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




30 - FIG 4C. Those portions identical to those in the first enbO 2%t are.
represented by the sane nunerals. A diaphragmin .the present enbodi nent has
2 July 2005 10 the sane shape as in thgthird enbodinent. A point of
difference fromthe third enbodinent is I1n a structure of ragneti-c circuit
29. In the present enbodinent, two nagnets 27b are used to increase the
magneti c f thpsamerdhippg agin thadhivd gmbodimeptps 28a and 28b. 5 Nanely, in the

3 <o- shaped magr PO of Pitot . Bl Tk AR emibdiuient Toim Homicu oo
TRgnet s arfagRARCLIaAF 200 e HBHPERbEAImE! FEbIHhencla7hod A 34 f aces

of respectivé magnets 27b are fixed on bottom?$0 e on upper

surfaces oincraage tesmagiticdihut densdftat two digpmetib gppel28d aicd28d a ring- shaped

- 10 plate, are fixed, respectively. A diameter of the disc-shaped nmagnet 27b
is grafer J thdNemR “b?het ftecusdnacspilanes with theipresent embadimentetwo

" 0. i ller th ' i amet
ot the i nmagRds 2765 SRERSped UL afn e TRiped mmagh?l oFF il Shg Boflc "
magnets 27¢f ave mAgRas e PMAgAGizeHbENtid SamBPerted dfrcbRodTEITRE HiRBH an

~inner surface of ring-shaped protruding yoke 25a, 15 which is provided on
bot t om yoksirfages af despgative maagnety 23k arofixdd sun bbttpmd ypka2d, while. onltlxo,

anot her ( i b is.f etyeen an auter, surface of r ot yudi ng
Joke 252 SRk sisERAR ot pariest 25, PleRS ALRag alconinned ssle 4t & Ras-shaped
abovejdesqiiatee i ' t Rey; ' ' fyo 2 al
d_iksc-gﬁapgp(}atﬁhgﬁg?&g#b%?gév%r S i%?ééﬁgn%ghgtﬂ}%&fég-gﬁ%ﬁggndé tt"ﬁgls gnéeﬂt’i c 20
{1 ix supplthanithfat ofrthe.disc-shapest platep26b, nelgitetn 2dier tdinmers of dieringaagid ¢ gap

28b exhibit t aths respectively, resulting iin four magnetic flux paths
in all. mﬂwﬁgﬂg& S@@iqfﬁﬁé‘ﬂ apdp diamefsp oD the, ringrshapsgmdate 26b) uThesppl i ed

from the Qi@cShe r o4 f plate 26b fl,gws_ through
"t he insi dﬁ%;%ﬁgg&aansdgf%ﬁsh &Er%@-gﬁeg’mﬂ%g&ugﬁfﬁf ce l\gﬂ@ e upper
-surface ofgapragarisdonged betviden AbhneT barfaR0oLting-shh F&x@m,he

_ oieh @t BHARAS
exposed regi.on, or the region where there is no plate 26D, ows upward
becauk® ofWhigh igiprovadedonn dottom yoke 24, and-an outer surface of disc-shaped plate

26b.  Also, another magnetic gap 28b is formed between an outer surface of

protruding yoke 25a and an inner surface of ring-shaped plate 26b.

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 mo 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




magneti zation, and flows towards the inner surface and the uppe?hg{l?qogce of -
protrudi ng yoke 25a. Wth respect to outer nagnetic gap 28b, the magnetic
flux supplied from 30 magnet 27b at thg region of ring-shaped plate 26b
flows through the inside of plate 26b, and flows towards -the outer :

ci rcunf erenc ur f 2005 11 praqtrudi ng yoke

d f f 2 Jul
25a. The rBgHECRE fqﬁ%ﬁnéup egéagi?e&%afilﬁég giﬁ?ﬁ@?ﬁ &rposed regian, ardhe on

wh t he ' ek ,
G et i on PO Whekd Merd PRGBS, plat B, AR pRARE fiBalle bhne
upper  surdisextion oforagnetiliationy akd 25@s tbwakiisthehGutBPaiehde ahdl Ukie idpper

concentrated_to the regions above nagnetic gaps 28, and the nagnetic fl ux.
density ef?‘@@@?@@PiW‘%gﬁgY@iq 2%hich is divided into two portions and

di sposed above | ' 8a,. 28b, respectively, can be efficiently

i ncreag’ed. -Consggﬁiéﬁb‘% &a%ﬁﬁ X ﬁBﬁd%B%%%?&Fﬂ%ﬂﬁ?éﬂl%WéWﬁPﬁE%&? gR%i | 21
N the prexs;nindobashgreit i SR 2 prdntis

process. J Ifu_rtherm)rgg,ﬁ as descri edm?brtlﬁ?fltg t Hd%%%%)i(il?rggmi?a'@@n%ﬂe&n&ny
turns of Rastiors 2ndcdisphbsedt abovel mbgnetid \capy 284, h28b,ardspottivady,s pas eheof
‘magnetic 28b,  t efficiency o e | oudspeaker can be increased

to a syff%??‘giﬁﬁﬁg,iﬂf:{?ﬁsédevg ONR{GURIEES Ilmi P@ffl‘??ére lesHelst sngeared. t han
TPEEE evantCob Al thel PRGNt Bmbodinidif B el el v E by iy ' ©

ci rcull® 29roddser ef ore, shapes of such conponents illustrated in the
gﬁw ng are onl')[: t he exanpl es apd these conponents nmay of course take

er different FYHBg@A0ICARS Hé&@beﬂdgdbpitbhdimhndhn@gnsngedmgpﬁmmcﬁs id n
the third ghe, f 2 i At .descri
shape. 1 nSgS 2 B Eorhed HEARER) BRAS iRt 3Best phmaghcie BpR2bead. 1 or
exanpl e, 08byiheleffitibRyset e MURPEALS Tan bgfmﬁéﬁéﬁfiﬁgéuﬁidiéﬁtﬁﬁﬁfgﬁ‘i%el.i n

accordance wth a fifth exenplary enbodi nent of t
o With respect to other components other than magnetic circuit 29 shownin

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 prese:nt invention is described with reference to a leaf tweeter as shown in FIG. 5 -
FIG. 8. Those portions having identical functions as those in thé 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 .Icad' 13




25 present invention is described with reference to a |eaf tweet 8% Z85shown.
in FIG 5 - FIG ‘8. Those portions having identical functions as those in
the first and the third enbodi nents ang descri bed by the sane nuneral s.
Referring to FIG 5 through FIG 8, diaphragm?23 is attached to frane 22.
Pl'late 26, magnet 27, outer yoke 25 remain the sane as those in the third

30 enbodi nemit . Protrudi ng yoke 25a in the present enbodi nent is protruding

on the inner bottom surface and |s_proyvide t a center with a hole for
taking lead 13 Tnithe Same manngr %thdggd 31183 enty HIneh MagRRHC BARHER ias i n

‘the third i i i ' t 27
ved o (outed bBRer &daé JPERE bf (8 Ry Bolibm BB JeHEIEE JokEIR"
pr ot udi ngplyekds rowding yoke @5a)while bufer $idpndhio gh;s 28 idRANRAbMEREN S

- magnet 27, plate 26 and outer yoke 25. Diaphragm 23 in the present
enbodi Rentmpgnatedeplote 2hand eptenyoks 29 20 and coil 21 formed thereon. Coil

2L S £mSL Syl R SR he st BRRNEI s, P SRS AP 207
o outer ool sGNNI oty 8 B GRS AT Bt v
LA e A P e e L
gener be seudys Sy R NGNSLA AP TER:A0%) L0AREIRETR M 2

03p 28a anf respeetiveregiteis mmmuteﬁmagnaiogﬁp%bwmaﬁ fapbeE gap@Bai f
i-Mner coil 21 and outer coil 21 were woun in the sane direction, the

sounds cahemned etwean yekrer2S, meegneti A and plafso26i biWhen elentrorsigaalsisund

pressure. | S ] reasen coid .21 .0n etic, gap 28a and, coil 21

on nmagnet flgﬁg%sh g%égﬁlreéﬁng ﬁ%ﬂ\?i’ ’Pékﬁ@?‘&%éﬁ% ﬁ%fa&?f’stog&%‘e@%ﬁ E‘ém}q?n er coil

21 and outer cogincgbofiRitgheRgdfa IBahr@2 b b Béknfed with a single magnet 27,
15  the directions of magretic 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 présent 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




integrated coil 21, the coil can be connected with | eads 13 onI%J%Xz%ﬁe
inner point and at- one outer point to the save spaces for connections, and
to sinplify connecting operations. Coill3 21 may be forned t hrough any one
of the known technol ogies such as printing of conductive paint, etching of
metal foil, vacuum 25 deposition, sputtering, adhesion of coil-shaped

et al foiﬂ?ﬂetc. Si nce protrudi ng yoke 25a in the present enbodi nent is

' ided with ' j e 13
be mde. usi ng « RoPPRERE A e BRERAEENBOARe el be ifbvided B Wiy 1) o
13 on di aptfaafpmréinfoveembnt, aerllustiucin FIGa8. eWrirkie 28a yhy be Biéd@@ed)fn space

on di aphragg]@i g.nd a reduction of 30 weight of diaphragml. pendi ng on
S

desi gni ng ¥ dirgations eWithn appigerimately equgl smgulasy infexvalsi n Wagnkde 2% and

b1 aphr Som proes e SR i Spbiowes T il prdavatmpdit lsorebes s

for rei nf-%éﬁmiyof?(ﬁaﬁﬁﬂagﬁié%%e%‘ihé:\JvaﬂegarefWiﬁfﬁﬁgﬁd a hey ded in

radial directions wth approximtely equal angula erval s. I nkl e 23a
5 i npr ovesifects, diaghtigny 23 vibrates n e stats ofistabletmanrienaridthdichpracegistidsSof i t

-al so make he, rigidity. of di aphragm even over the whol e area. By taking
advant ageig?h‘ﬁég@%e’éﬂcéﬂ@?v‘ﬁﬁaphragm 23 vibrates in a state of stable

‘manner, and the characteristics of the |oudspeaker are inproved. 10
| NDUSTRI AL APPLI CABI LI TY The above-descri bed configuration of magnetic

‘circul® in the |leaf tweeteINDUSHTRIALIAPPIMUABIDITYhe magnet is made to be
greater than th% ol{] the plate so_that part of upper surface of magnet is -
exbosed at | east g 3bpyesdascgibed icenfigwratipn of magngtit etrcuib iptheleafdweetengnet i ¢

circuit t i [ I Lelds, high.efficiency., 15 Thi elps to

Cpr ove + st fiedFRith ot e b EnCl aipds (i2bg sreatci thag Rk sho Diase & Hpale
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.




1. A |l oudspeaker conprising: a magnetic circuit conprising: at 2fd%e%ne
magnet; a yoke fixed to a bottom surface of said magnet; a flat plate fixed
on an upper surface of said nmagnet; a magnetic gap formed between said
plate and said yoke, a flat diaphragm di sposed above said flat plate, and
a coil fornmed on said flat di sphragm g aracterized in that, said magnet
has a wwdth greater than a width of said™plate, said coil is disposed

above said magnetic gap and at |east a part- of upper surface of said.

magnet is CpaIdgsng and facing directly to said flat diaphragm 2. The

| oudspeaker of claim1, wherein said yoke conprises a bottom yoke disposed

~at the bottom sur f acé hfudspsaltenegmptisingd an out er yoke disposed at a side

of said magnet. 3. The loudspeaker of claim1, wherein said coil includes
‘two portions, HWIZACUGIUELOMPISEACce bet ween coils of respective portions

Is smaller tha f’ea%‘f +said magnet. 4. The | oudspeaker of claim 1,
wherein said n%“éne %&nﬁe& pl ate have a disc-shape, and said magnet has

a di anet er great)ﬁjketﬂj@ﬂt@a@oﬁﬁﬁjﬁfrf@éof@ﬁidlﬁh@&; 5. The | oudspeaker of
claim1l1, wherein said magnet and said plate have a ring-shape, and a

protrudi ng yoka flat plate fixed opraswipperisurface afesaidemagneisai d ri ng- shaped magnet
and plate, and said nagnet. has wi dt h .great er ,t han wi dth of said plate.
2 July 2005 1&;;}111%%1?6?;%&?Jm%%ﬁ%ﬁa@ﬁ%ﬁedéwﬁc@eﬂ 4 and claim s
erein said cqi : 3&%,}3 , shortes i stance between
coils of respegt |a\$gidg)or %ﬁlssb 'S sna ?’gﬁlﬁlﬁﬁﬂ% dth of said nmagnet.
d .

an

a coil formed on said flat disphragm;
characterized in that,
said magnet has a width greater than a width of said plate, said coil is disposed
above said magnetic gap and af least a part of upper surface of said- magnet is
-exposing and facing directly to said flat diaphragm.

2. The loudspeaker of claim I, 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
of said magnet.

' 4. The loudspeaker of claim 1, wherein said magnet and said plate have a
disc-shape, and said magtiet 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-
'_.shaped magnet and plate, and said magnet has a width greater than a width of said
~plate. '




7. The | oudspeaker of claim1, wherein said magnetic circuit co%ﬂp¥§%§ a
first magnet provided with a first plate, a second magnet provided with a
second 2 July 2005 15 plate and a protrudi ng yoke di sposed between said
first and second nmagnets, said first plate and said protrudi ng yoke
formng a first magnetic gap while said second plate and said protruding
yoke form ng a second magnetic gap. 8. The | oudspeaker of claim7, wherein
said first magnet, said second nagnet and said protrudi ng yoke are

di sposed in parallel to each other. e | oudspeaker of claim8, wherein
said coil includes two portions, each the two portions corresponding to
said first and 6cFhelbudspeskarofgayone afaﬂaﬂnﬂiatﬁlqlairmﬁﬁwhefdimsaidscmihi st ance
bet ween cpih;hpf respective poytions.is greater an a di stance_bet ween

said firshC OrsyARd @ s q@estﬂhséammsake@ o9 TEPRECHVE PO n sai d

first mag #%ﬁﬁﬁa@ Qﬂﬁ%w nd said protrudi ng yoke are di sposed
concentrlic%e;'“;hﬁa}[%fl ou sp%ﬁger ilcIalmlO wherein said coil includes two

portions, each7dfhé hﬁldsp@aldé@bfbl@hﬁ 1c svHepsincdaid Aagheticeirehif cormpriseya second
magneti c gaps respectivel and a shortest di stance between coils of

't espect i virssaragnehpravideg wather first plate,ca stioondmagnes presdded with 4 seeondand

second magnets. 12. The | oudspeaker of claim 10, wherein an inner dianeter
of an innernost coil is smaller than an outer dianeter of an inner magnet,
and an outer dianeter of an outernost coil is greater than an inner

di aneter of an outer magnet. 13. The | oudspeaker of claim 10, wherein said
coil includes two portions, each of the two portions corresponding to said
first and second nagnetic gaps, respectively, and a wi nding direction of
respective coil portions is reversed to each other. 14. The | oudspeaker of
claim 13, wherein said two portions forma continuous coil pattern. 15.
The | oudspeaker of claim10, wherein said diaphragmis provided wth
winkles in radial direction.




16. The | oudspeaker of claim 15, wherein said radial winkles a?@ﬂyﬂygvided‘
at substantially sanme angul ar intervals. 17. The .|l oudspeaker of any one of
claim4 and claim 10, wherein said disc shaped magnet and said di sc shaped
pl ate, or said protruding yoke, are/is provided wth a through hole, and a
| ead is taken out through said throughjiole. 2 July 2005 16 18. A

| oudspeaker conprising: a round ring-shaped nagnet; a yoke fixed to a

bottom surface of said_mgnet;.a roynd plate . {ixed on an ypper surf.gce of
sai d rragnB{a,te angl & preuding eﬁmseﬁésm% ﬁ@@ﬂ&%ﬁ%@%@ﬂ t; a
magneti c gj | rd.S1.NAa: | | -Or, hd plate
oo oai g Dk Bt 258 SR R6RHdinG Yol TbuHBIPELS nd@elig GB WIS RE o] B

sai d proplaw&ﬂtﬁsamﬁﬁjmﬁmﬁgjr&{@fddrﬁﬁgdbmﬂ&ﬁ igyg. a coil including two

portions, each of the two portions corresponding to said first and, second
magnetic gaps, B<thedoudapepkenaficlaimnt whergin said Grst magnatsyad see@ndorti ons

are reversed. ,19.. The | oudspeaker of.claim 18 rei R sai'd magnet has a
wi dth t hatidgaet aﬁ‘_gfp Wﬁﬁﬂegppgﬁ?cgf“&%@%%ﬁﬂ&a?tﬁf%ast a part of an
upper surface of PR foudspelRd Biclain 8X WASidIA sARFlcdiREdlgdeY twrspbitiong, sai d

i aphragm 20. The | oudspeaker of claim 18, wherein said two portions form

~a cont i neanbsoftthieltwueportions catresfomdingud sprbfisst anfl secandmnignetivgapsn sai d

o1 poadSFDeAVEIs PR BANORRSHAG PP Of IRRFGU ST BHOR IS B o

whorei n o B RABCEBE B sl A Erecend mhpBelsy o ragnet . and sai d yoke

i's provided wi t{0. THeloadspedket of chuith B, Wharin 8aid 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 magpetic gaps,
respectively, and a shortest distance between coils of respective portions is greatef

- 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,
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 tworportions form a
continuous coil pattern. | |

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

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

17. The'lou-dspeaker of any one of claim 4 and claim 10, wherein said disc
shaped magnet and said disc shaped plate, or said protruding yoke, arefis provided

- witha throﬁgh hole, and a lead is taken out through said through hole.




taken out through said through hole. ABSTRACT A | oudspeaker camg%sng at -
| east one magnet 27, yoke 24 fixed to a bottomsurface of the nagnet, flat
plate 26 fixed on an upper surface of flBe nagnet, nagnetic circuit 29

havi ng magnetic gap 28 forned between the plate and the yoke, and flat

di aphragm 23 proy de ith.coil 21.di sposed above the nagnetic gap. The
-~ magnet has a wi glt\gn%ﬂ’élgﬂéqak%ﬁfwﬂ%{lgnf the plate, and at |east a part of
~ the upper surfa@qogﬁd@%t?;aggét gsed so that it faces directly to the

struc

di aphragm  Accordi ng ture of the present invention, a |arger

vol une nagnet canydke fixeddow hdttom surfaceafsnitbmagaétze of the magnetic
flux can be concentrated to an upper

circuit. Furthernore S netic [
region of the né&ﬁ@?@?fl%g?‘g@ RB afatpRet sutaceiof saidimpgnetives ef ficient and
SoIDaCk, TS 2SR Eaor b fagRaler o7 o reauency
a magnetic circuit comprising;
 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 seeond 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 diaphmgﬁ.
20. The loudspeaker of claim 18, wherein said two portions form a
continuous coil pattern. .
21. The loudspeaker of clajm 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. |
J ' C 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.






