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2 July 2005 . . 1 DESCRIPTION LOUDSPEAKER 5 TECHNI CAL FI ELD ggﬁ %&%sent
I nvention relates to a dynam c speaker used in various types o audn o
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
decreasing  driying force in theé&lg frequency rarJge1 a nodified structure

‘ caligsa Jewdspsikssosuigbleate sepreduceohigh | eaf
tweeter ig; ' ithyreference to FIG 9A - FIG 25 9D, and FIG 10.
In FIG QA%‘?‘E‘F@B@%?%%@SFI G 10, diaphragm 23 is fornmed of film 20, coil
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 inner MGK&H&@EWDM'& yoke 25. -Di aphragm 23 is

dhgPosed S0 1ha ofigleadhs'r k5855 g Rigt FeREy rafis Sotnds B hormang 2P 2%
called tweeters. The DVD Audio, Super Audio, which are the audio equipment

. 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.




30 frame 30 fixes diaphragm 23 and magnetic circuit 29. Conventionall
insul ating cushion nmaterial 31 is provided between nmagnetic ci?é@ﬂ%m%Q and .
di aphragm 23. ---- - ------- 2 July 2008 2 In the abave-configured |eaf
tweeter, when electrical input is delivered to coil 21, a driving force is

s arven by ¢ neinBE AN RHARu R TorE e on cestical i s neleemeg o e
are” S aavant ageous. 11 rearolter g obund nevoih ootk d i AL, ¢
t he above- Hssndifilen 20 daflrivereby ¢he dtiaing fohe: faiekated g coil 24 whitiedis lodsiag The
hat "of gebranigs B58uass lnof Taaisabe soundbwaveorn Hrusabelert tyeriesaer cased
10 magmpet i ﬁvfah%ﬁgm kgr°§8®$§W@§8§ hggi‘%éi%% ! concentrated magnetic

flux in the magitetic ga of magnetic circuit

29 is low due tdHowbeerst thect aicve-dvaoBbod  1af OfriebtelO ARV fhRe foREREld C 1 ux
concentrated to magnetic gap 28, the conventional |eaf tweeters ar

provided @Wbpskit e 26 having a width at 15 least the same as that of
t 27,.qand oMt er.ypke 25 equi W.th-a protrusion ot rudj ng t owards
et 280 PSR AR M Bl S ones Srgh
QTS ng o e O AIAh AR VR, MBS Hfils MR 6 cecheni
di f fud®s magnstig ity.t hBurtliermere,isindesthe infdst cohdentiatediahh@edtictig #agnet i ¢
flux from net 20 27 _efficiently upward to the upper | evel of nmagnetic
‘gap 28, Wilig%i glagg?q%c £3p gg 15 B?'s‘fﬁ’a’rge%‘? e%ew ofapagnatictgismitsiisdoprdussior e of a -
| oudspeakeg stlgefp@ses in proportion to a magnetic flux density of magnetic
gap 28, a size of magnet 27 has to be
_ Namely, in order to make the magnetic flux concentrated to magnetic gap

28, the conventional leaf tweeters are provided with plate 26 having a width at
156 - 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
toa 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.




i ncreased to make the sound pressure high. Larger magnet 27 nat &/dy 280525
necessitates larger plate 26 fixed on the upper surface of nmagnet 27.
Bottom yoke 24 and outer yoke 25 are fl so required to be larger. These
lead to a larger size magneti c circui 29, which does not neet with the
recent r cg#mqgéd r

Ioudspealﬁtg%plg{1 di rec (?[glr?g magneti c fFﬁégat?et‘\ﬁ/\]gécu? %’g%#%t&%%ggjgg{]%A and
28B showmtilizedris@ontictiremeprhes |cbnn¢01nngani11h icddewire, the@ppbsiteportioniis aot i on of

electric curr is reversed b n Is 21A and 21B. 2, July 2005 _3
Al t houghe’aﬂ&ée‘iiﬂ theomagnesis ﬁ@ﬂ fﬁ?fﬁ ste Rgrtiomehas; be@atrpgwnyng@rs@aer@%

current gpy el%hiédﬁ fHaf ge iU g?{icfé?lﬁgeéf fpnagat :Jfl'ﬁl ii'.'gi ia‘? g Wi t he

OppOSI te portion 1s not expose magnetic here ore,

portion fmme iseeqwr@:hm mloullspeamef afconf/ékm(ﬁia@ sBOttrd, flﬁhasmédﬁrdlﬁfi@ilﬁto
efficiency, of  the Thus, if a larger driving. force is required in a
| oudspediake dpe & Olédcfwmfl yRall and: lightyie waighthas ibdsevitably inegessitaled amke t he

| oudspe t in wight, as it inevitably necessitated an
enl ar ge%&%@ﬁagngﬁegﬁlﬁp The present invention addresses the

- -above-descri bedTh¢ pRiseitinvertiorthdtressed iR sD0wEd&cAbEE bldblemb Cufdsagaker t hat

has a conpact magnetic circuit yet can generate a suffici ently hi gh sound

‘pr essur 0 fpBdecsureEliont foulsp hanhasa sempadbmagnefic kirgnityspesn of t he

present inventio i ded a | oudspeaker conprising: a nmagnetic
circuit &?8‘&{?}‘?%? _Clegglyﬁggﬁfglg}épm . a yoke fixed to a bottom surface

of the magnet;-a flat plate fixed on an upper surface of the nagnet; a
magnetic gap forned between THgOLES FUEEYRKENTIGNat di aphragm

-~ di sposed above the flat plate, and a coil forned on saird flat diaphragm

characterized imacé¢mdanceawithmagispectivdsthe prestinb irgventivry thekeis providdidla of sai d
DLt e ool oS R Sl ool G PR, S0l 2l eS8 P
fixed to a bottom surface of the magnet; a flat plate fixed on an upper surface of the
magnet; a magnetic gap formed between the plate and the yoke, a flat diaphfagm
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 exposing 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 éccordance 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.




of said magnet is exposing and facing directly to said flat.di apitag®ds The
magnet nmay have a width greater than that of the plate, and at |east a
part.of the upper surface of the magnet may be exposed and nay face
directly to the diaphragm According to a structure in accordance with the
exanpl e enbodi ments, a volune of the nmagnet can be increased w thout
‘increasing a size of the nmagnetic circug%. Furthernore, the magnetic fl ux
may be concentrated to a portion above the nagnetic gap, which may enabl e
to make the magnetic circuit efficient and conpact. Thus a conpact and

. hi gh- ef fi ci eHtgccopdaare withpnatheraspeet efthe pressnbunyention, therenis ginovideduency

b i.ded. July 2005 3a | ith h
hopect " ololSadiRtr Rafishie, & SPimfringlnted Bagtd: 2 Bl BREGALE Blbi e ompr i o1 no:
a round gidsbeSdFARRAMABAGER rodnd/ plake ﬁké&entaﬁfugg@péd&.{ee Mai@ﬁ@gﬂété gaid

magnet; a round plate fixed on ‘an upper sur e of said nagnet;

pr ot r udi prptsuding vidlepdispesedtat a ceater@f seid magnetnagraghetiacirajheomprising;c ui t
conprising, . a fast magneti ap for, bet ween sai d ate and sai d yoke;
and a sef mmﬁ%gﬁagwdfﬁwgw B@H?Bi‘gﬁa%&gﬂgmog‘?' S pr ot r udi ng
yoke; a i@ban oAy ' L ds | p ' , each of
he two DafuttiChap MARY AATCR RBpfe Shd selryMle P A BE . e,

1 espect i diapliragmniavingdi ogil inéludotg twis poftiomss pach of thepwrd portbordr e rever sed.
BRI EF ‘DESCRI PTI ON OF THE.DRAWNGS FIG 1A is a plan view of_diaphragmof a
" | ouds ped&BFesPANGINE AP saiddarshand segpndaragastic gapsntsspeetvaly.cand winding s ent

i nventi g j | @l Vi gnetic circuit of a |oudspeaker in
accordan@reec\l/f—‘m]b?%Ogﬁsgécéﬁgﬁgwoﬁég&%%d%f the present invention. FIG IC

is a cross sectional view of FIG 1B, sectioned along line A- B. 2 July

2005 4 ‘
- 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.




FIG 1D is a cross sectional view of a | oudspeaker in accor dancd’Wlf #%%an
exenpl ary enbodi nent of the present invention. FIG 2A is a plan view of a
magnetic circuit in accordance with othdr exenplary enbodi nent of the
present invention. 5 FIG 2B is a cross sectional view of F G 2A,

sectioned al ong K onal v w of..a
~ loudspeaker- in aiélgrc}j\rﬁ%g%wstshgeal %ﬁ e;yaor%gq @ﬁgsﬁe%%%dm%o Cf’%‘ﬂ’p?'ésent
- inventi on. exdnipladembodiningof thegesdnt tnvibin@ighr agm of a | oudspeaker in
accor dance W|th ot her exen])I ary enbodi nent of the present invention. 10

FIG 3131 is a 24 dgy oplag Y@tg}h@f iacmeenefin cirafit an sywearidancé withcotherlance
w'th other t of the sent invention. FIG 3Cis a
cross sect |Wé&?§%ﬁ&n§@§m§@@f%ﬁg 9 ong line A- B FIG 3Dis a
cross gectional M@\amfs 2croRERAbnAIRY exphgry
enmbodi rent of th Present I nvent |61c1)n 1%%2@%@”2%, %ésédgn gjr%lﬁl |]§%&§/%F§

magnet.ic circuit 2C dpaatress isectionab vinaf a \l@ﬁd&pﬂl&mrmmﬁﬁiaﬂw with

enbodi rrent f the res dnvent}:&]B FIG .4B is a cross sectional view of
FIG 4A, s cfﬁ'a’q IPPéﬂ%P preseptinvandion, a cross sectional’ vi ew of

??nié’ﬁf‘ikﬁﬁ.'goa‘éﬁﬁd?% P SEof CHRRRL o8 RAFRRe? dp adftofiy”™

accordanceﬂith other cxdsmplaey(emibbdinyerﬂlﬁf‘ﬂib nt@hvdn@@npr esent i nvent | on FI G
6 1is r oss se%gl onal , si de view, used to describe a relationship between
a di aﬂ)ﬂr agm and g‘n@tﬂ plagi vigwi ef amligneﬂmencaltmfam spéaker éit ancatdamer agm

exbrpl ar y "G BB BRI, o RRCH B Mrnfn GaTen: o™i ¢ plan vi ew of &
di aphr agm of 2 mv:ectis £ 0Rdss |s@@foM@W6f mcF 3@ s@ghdn%daawﬁﬁﬁn@! AeVgot a
magnetic circuit of a conventional | eaf
G. 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 accordance
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 sPcaker in accordance with other
exemplary embodiment of the present invention.
' FIG. 9A is a plan view of a 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.




FIG 9Cis a cross sectional view of FIG 9B, sectioned along |7fy %05 B
30 FIG ‘9D is a cross sectional view of a conventional |eaf tweeter. FIG
10 i s an expl oded perspective view of agconventional |eaf tweeter. 2 July
2005 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Loudspeakers in
accordance wth exenpl ary enbodi nents -of the present invention are
described in the foll ovm' ng referring to the drawings. Those 5 portions

identical to thosergtg -lrmf ﬁﬁm by the sane
nuneral s, and descr| ptlons on W portions mﬁﬁ?ﬁgﬁ%odi ment 1 A

| oudspeaker in_ abowispesicss i hbcardindesivithexeRipry epifiinéRR offhetftesent O
present inyvention is described with reference to a | eaf tweeter 'as shown in

'FIG 1A - Jinveplign are, dessribed jingthey fq:ﬂemxr_gmefemrrg t@ Dthed dmmggm Thoss -

f or med rof fra af tweeter in resent
enboa: ont PATThEeniBht to those consBfof tedhin By sewnsened by hdaeg wi « n
outer yoken@heralPangHeRFi bﬁ@@n%&ﬁ By Sfiecdtt and rragnetlzed
vertically, pl ate 26 attgf(tzlhed on nag 3 % ﬁo magneti c gaps 28

- fornmed between an outer surface of pl ate 26 and inner surfaces of outer

yoke 25. %@Bhﬁlgﬁ 3 is disposed so that coil 21 | ocates above magnetic
gap 28, 0 fixes diaphragm 23 and magnetic circuit 29:

 andd apnfagm 242 Qudkpe i feorfulc? HTK 36 RENBREY AN Bf U ¢ 20
enbodil6entpresenhinvieation tndesotibed afith refdretctettateal Gvdehitasahvwiwal i FIG, TAgNet 27

|s greater E€3 that of plate 26. The structure according to the present
' odi nent'fb Ddes the foll owi ng advantages: 25 (1) On the upper surface

magnet 27, theA0magah id. 1K - #9651, Haphagia 93% formed of film 20, coil

21 and frame 22. A leaf tweeter in the present embodiment has magnetic circuit

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 upper surface of outer yoke 25. Thus in the maguetic




27 flows two paths. Nanely, in the region where plate 26 is di s%é@%gﬂost he
magnetic flux generated from magnet 27 flows through an inside of plate 26
and reaches to the inner surface and an upper surface of outer -yoke 25.
Whereas, a magnetic flux generated fromthe exposed region, or a region
not provided with 30 plate 26, flows upward, because of the direction of
magneti zati on, and reaches to the inné& surface and the upper surface of
~out er yokeiréhi ?;rég e aisdrtcC : 6 G ' sent
enbodi rren?,n%tﬁlﬁec’%g et %h%t'l}g 'S Iict’o'hhc%ent a?tgtgﬁtﬁ% @c%%ée?llﬁ‘gfnedolfgb% erﬁrrﬁargnet iC
gap 28 noaboveanagdetic gap 28 awredhan dhetl inrmgoetentional maghetideireuitr Asud t, a

magnetic flux density effective to coil 21 dj spose bove magnetic gap 28
increases%&ﬁn@rﬁﬁﬁmnéﬁyﬁ%cmﬁa@ ‘%Q)Jegi E}SPP eﬁ&vgmetl@gap te 26

can be nm &ggfggﬁam%%%ig}g}rgfﬁgq@gt%@ egflsdhr& netic saturation with

t hi nned plate , the ux can rected upward. Nanely, being

~di fferent (2y om Phste@bwanbe anade giinted. ur By takgipeidarithge of theatagndticect ed
downward. As the resﬁlt{l, the magnetic flux density that works on coil 21

di sposed &dByatigapvub thinned-plate 26, theemagesticihux tan becdiegeted upwandsaf

i ner ease RS ReEE ¢iffbrShe ol T ARoriohal Shboire RRERCAR CT e °°
magneti ¢ directédiddviraivards ASAHDassulyy Hie Rlagrble flug densRY tharvendsich édikix can

be obtained. (4) By the same principle as described above, nagnetic circuit
28 "havi ng21 slispesed abovsfgapiis inareases todngreass the sfficientyefthedanf éweeter.| ux by

becomes ulecesdpnfite Hefhf FEERFEE cirrised Besaat Bped BgE Borasedigen
Costs 1 or e vAIRSPuAGEEHT ROPRABRL" DINCI, 3 HiRhedbLRoui A 09
costs, cacompactet peaiidesraisttdig magretioofhex ahth bbebgiedf magnetic circuit 29
C8 e SR By R e b aST e v, Magreto QUSRS HanihgP™ 9™
‘ . niagnet 27 of the same size provides stronger magnetic 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. |




the upper surface of magnet 27 even if thin plate 26 is used. Solul2005

di stance between innernpst w ndings of right and left coils 21 can be made

shorter than a wdth of magnet 27, as ghown in FIG |D. Consequently, a

nunber of windings of coil 21 wthin a limted space of nmagnetic gap 28

- can be incpreased i he structure of the present enbodinent. As a result,
the dri vi ng 8&‘:‘5‘?‘1 ichis deternmined by a product of length of coil 21

and magnetic flu | | {Q:1.GOl ) . grea .
Dependi ng on conﬁilglﬁ%, %Iﬁfelfa\;%? %ﬁ%ﬁ"g%ﬂelgapéecg?ﬁ%gxg@&a&e‘ggﬁ&g%eﬂ%’gzﬂ%r eat er
than a spapresdmtimesmiondy dedcribéd arith eférency RX£163B tweelbilss shbka inJads peaker
efficiency %z%& be increased to a sufficiently high level. 2 July 2005 7
Enbodi nent- - | Hud s pdwre rpartions ddentioat donthase a0k daw fd s eahuidiment mbodi nent

of theg pr IV, jon_is described wi.th reference taq.a |eaf, tweeter as
shown o’ ArRfesbel IR hE ad AEREGIS Hind e deseripian o, WHER PRHORR@IE | 1 5t
enbodi nentomited> "R dHashithes iR A S&L 4t kon on
whi ch portci. ons are om'ﬁltﬁ?e%‘;ﬁ Tﬁgé??%% ?ggirﬂ#lﬂﬁﬁt tzteprese%?%g%o%{rlr@ﬁpp
remai ns t Hbe fiasteerabbodiment.i n  the first enbodinent. A difference fromthe

ermbodi ment .t wo AdRiTEESECS SRt i B AP asGeIent 5 (heeshORiOL TRRENRHS FEHRE
djrection e I : . . xed upper
LSS 2200 Moo BRGGR ety 1B MAEh AT 210 HiedreEE UL el P
magnelfc vgetpcal directidrharemsed and plards@bargidt bdtfont 96k Rt BRI o Bn O

surface of rotrydi ng yoke 25a.2€protruded at a mddle of bottomplate 24
anfl an i niBHacs A e boltgm uskase 1f amagmets 2 %ap scspeoiieclyle shamislyy magnetic

ur't ace. EBRR2% 13" S HRESRE, sontibaineiE Fimed pARERS) af S sirBosdoose
the magnepidtridity yore 252 pasinideam aaaidle &f Bottd ¥att P4 UAA N inner surface
of plate 262. .

15 - In the above-described configuration, the 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.




i nside plate 26a, and flows towards the inner surface and an up%€¢Y§WFface
of protrudi ng yoke 25a.. Whereas, magnetic flux generated fromthe exposed
region, 20 or a region where no plate a is provided, flows upward because
of the direction of magnetization, flows towards the inner surface and
t he upper surface of protruding, yoke 25a. Thus the magnetic flux is
concent r at B¥sdugher loydspegk negkeneifisisaor cambneblainaglaike i thefirstemberiowent | ux
density effective to coil 21 disposed above nagnetic gap 28 increases and
an efficiency of a | oudspeaker increases. 25 The use of two nmagnets 27a

enabl es t Ehbodildehpse stronger magnetic circuit 29a for a |leaf tweeter
Thus, a conpact yet highly efficient magnetic circuit is obtained, like in

the first enbodlAqiﬂudSpFakelrhnramldan@mwhdaa]pmagmm@&ry&nthndnndmdofsmet hat a
dlstanebetvveg terrmé Q n of two coils_ 21 is greater than a

di st ante BEESRBEAD ‘ﬂg‘qnm’t%r esgh %‘L ‘%ébe‘ée ferenegudormiiiet3A 27 F10as3Bhovs i n
FIG 2C, space
of rmgnet [ uealsy dn th phéehe cibolhort, £ £ 1Bl P sbbiel O Akl B¢ 3

- hi gher | omdmtbdkﬁr tweddteci Iappeats cRN beedifféréntn §@m | thé espeakéieinl ithe tearlier

. .enbodi nent. . Epbodi rrent A | oudspeaker in accordance with a third -

" exenpl ar y cEhodimenial and Qhﬂloss portéensrhaviimg idemtienl functions atebdascribedh by
r.ef erence 3D. A |oudspeaker in the present enbodi nent 3
e fpSinpppipieldt

is a roun hough the - round | eaf tweeter appears to be’

_differ@nt from PhiatSORdRREdhck Frdrh Sheefsk hfd theydbaRl BRBbainderd fredhatiES €

p rtions having identical functions are described by using the sane
ral s. plap Bewawof mhapefdfe:hephregmmmndha riagndticaciaciih29 aex owhde addi nent s

20 ar o 1 ol R ABHEE RS EhclPdes e Pos T AOrGO Lo vi br at | g porti ons.  The
present enbodi MpRE presedle SfboRffedt st RS chiBld MR foll RFiY! BScuRihe B the
above-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




above-described points of difference. 15 As an efficiency of a ?6‘%%0&gaker
inproves in proportion to an area of diaphragm 23, a vibrating area should
be as | argest as possible. However, exgansion in the area of diaphragm 23
in the conventionally configured | eaf tweeters, or in |eaf tweeters having

structures as d I bed i.n the .earlier enbodi ts, natyrally result{s in
an i ncreased magﬁﬁt?’l T5B% r}‘QBt C ghpel pagnefie g%@g? EIF gagnone ﬁé‘éc&eﬂ@@t
i ncreased fBANRhsfet 2 FSinSthaReSol | s cide a, result,
deteriorates mag%lget ic fl u>€<l g%ﬁ%l%tf Izg%g@ffgdmvgsrgﬂ:?%@ﬁ%%‘@gigggﬁyat@gpf ?ﬂc(fency.
In the - prelews tewbnli amperiphenl surface tind ithe ruppee suffaceof aceafradpanpfudagm 23
W t hout incrl%gﬁ ng the width of magnetic _gap 28, the plan view of magnetic
circuit 2% % magnelic duy geagraded fFape thegrpeseditegionopr thegregiorr7 i s
made t@ b - s_sh i.n ElG .3A - 3D.. Thus, a
- Tarcnep i risndf a8 i0A0 plitpoo ol Bbfafhecie BEE difeclipt br Bosheiatinhoc | bac
~conf i gur atamh flowsaeewadian e }pefibhérﬁp S0ffAeSNnd Ithe SaSpeR NsurfRANSE | @nirhiX
generated fromthe upper surface of magnet 27 shows ™ 30 four paths, each of
an i nner rigHBding yokp 2598. and an outer magnetic gap 28 having two paths,

" respectively. 2 200 Wth respect tq_the inner netic p 28, the
maglrcl)et ic fl ﬁ?( g%i‘f‘s‘é’ S3 R &Oﬁifﬁmgﬂggcigﬁp eaﬁwq?ﬁcég-&?ﬂe&?@t g!nows
‘through t hgadieeDoen effe f@g&ﬁoﬁgmtﬁﬁjﬂo% ?rﬁ%ugg‘ﬁg%g&@%ﬁ%%% ilgd ﬂbg{(sage ~and

the upper surface of central protruding yo neti
gener &Ved towardstthe inngromafthoeeayidothe uppet Iserfacg od wuberwWiskee23.heAamagnetie pl at e

26, flows war d because of the directjon of magnetization, and flows
“ rds t ﬁﬁ&pﬁﬁﬂf’fﬁﬁﬂfﬁf’%féﬁ% Tegien, 1ok dhqrgenn wiherethsrors n9aate6, flowst r udi ng
| égﬁgr ;Egd up?slg?nd"b%éﬁﬁﬁtoft fhe' ifedidhosr FREAGH %ol Bnd Siods THPAGEthe fhweé
surface and the upper surface of outer yoke 25.
Thus the magnetic flux is concentrated to the area above magnetic gaps 28,
15  and the density of magnetic flux effective to coil 21 can be efficiently increased,
wherein coil 21 is divided into two portions and disposed on diaphragm 23, and
each of the divided portions are disposed on respective two magnetic gaps 28.
Consequently, the loudspeaker speaker efficiency is increased.
Furthermore, as shown in FIG. 3D, by making an outermost diameter of
20  coil 21 disposed on the inner magnetic gap 28 to be greater than an inner diameter
| of magnet 27, and an innermost diameter of coil 21 disposed above 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




magnet 27 in the region of plate 26 flows through the inside ofzfﬂbé%qgs%,
and flows - 10 towards the inner surface and the upper. surface of outer
yoke 25.. A magnetic 3 flux generated ffpm exposed region, or the region
where there is no plate 26, flows upward because of the direction of
magneti zation, and flows towards the inner surface and the upper surface
of outer yBkesaps shapeas imthethiydembodithent. i s concentrated to the area above
netj c..flux . effective to coil 21

i 28, _15. and.the density of
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di sposed on respective two magneti c gaps Conseq

speaker ef incodase the magrneticribas dehsityut the tapnetic gapsh8wend 2881 G 3D, by

- maki ngﬁn out er npst loli anmeter of 20 coil 21 disposed on the inner magnetic
gap 28% 0 be gr MemElY: HhHhestryciwe nAcsardenpe with the gresenp pmbadment, twmer nost
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-efficiency of-a | oudspeaker can be increased to a satisfactory level, in
the 25 safwfageshErespective mhaguels 27b ancl fixed crebottdme ks RApmihdle dnitlesli nment

oresent NERAE Fustfeed FRRARRIE b Piafes A28, S R e Tk BB ke bon 1
FLG 46 Fate, ﬁb@xeﬂ?res?@&%lﬁor}k' cﬁﬁiﬁeﬂeﬂ%ﬁiﬂ&@i&g—%ﬁa@ﬁ@%ﬁ%& 2784s Ehdééré  eserit

enbodi nent are-repreSented by the sane nunera gmin
' Q@)odi mentthamthap of theydizo8hapadplate26is ehikdham énes dismefese of e ngrhasidrent . A

point of differepce fr the third egbodinment is in a structure of
magnet i ¢ dR9&AGt §%§Smﬁﬂfﬂ an, ag JgRRr dg;ﬁ@fm pbthe rmgwhapsddate 26bp Fhus,used to

‘increase thgidRINEHer Subscdeop iy i gnbl TR ML Sos 98 Rpwatss. a'ﬁagzllse ic
gap 28a is formed between an inner surface of ring-shaped protruding yoke 25a,

. 15 - which is provided on bottom 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




5 Nanely, in the structure in accordance with the present enbod?m%%qostv\o
magnets 27b, a di sc-shaped nagnet and a ring-shaped magnet, are used, and
both of two magnets are magnetized in ffjhe same vertical direction. The
bottom surfaces of respective nagnets 27b are fixed on bottom yoke 24,

while on the er .s ac of nmagnets 27b,, plates 26b, a_disc-shaped
|to|h at S and @Oﬁuﬁﬁp&mfﬁ%‘% | ed{l%gmg&ceﬁl? mile?&%&liq oaoyed N‘g!ﬁ)lﬁarﬂitt Ioft
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an inner ddizeatioar ofofiaghetizatiog; ahdpRolve|teiwardibihe Jutes surfd@ kh@nthie Alppepper

surfaces of fwo gnets 27b are exposed upwards. Magnetic gap 28ais
f or med betmé’g‘i}mn&mk%%@-of ri ng- shaped protrudi ng yoke 25a, 15

late aoh. Al sofnibihy RlabRRlc NS i€ on@Rbailo e s RiE sipemeiic by

surface of28, pindt the Ghalshee Fhid fRdLtivens' f%ﬁioﬁfisﬁiﬁ@éé aReqyP! at e

26b. In the above-described configuration, the mdgnet1 ¢ ux supplied from
central diputishtpad disposad 2Pbve omaguistid aps 28w n28b,C rgppctiady, emdl e

‘magnetic Flux suppliged fromouter ring-shaped nmagnet 27b towards outer
nmagneti c g‘éﬁmfgﬂy ’é‘ﬁ’%afﬁ‘f t@Bﬂ Eﬁyﬁegﬁeg‘?‘lc&ﬁpﬁﬂ r%%ﬁlqﬂicﬁglsi ncreased.
magneti ¢ fegik M e - e Hmééiﬁ C i : t4 &%g{ng:]he
magnetic fl ux suppla}éegréélgmemg)he | sggsﬁ)g%lgg %%ﬁ%ﬁ %f b&ﬁg e of
pl at e1@6b prbemss. t hr ough the inside of plate 26b, and flows towards the

i-nper surface and the upper surface of protruding 25 yoke 25a. The magnetic
| Lrljﬂx supplied f FSRhemRorsy pH deseribed iarthe Jhird emb nt, sigasr manyidumsiof no

) ove. t owsPi Hreat e it R Tly, Wit Bhed Spfe of BREHIC 2058 Y oke

flows towards the inne

25a. W t h28pstheeffitiendyuifahe MRAREE AT ¢8R be $hor i . lied
from 30 mag’?let 27b a‘?u% he regi gn ofr ri ng-shg%éeégtglagygi%%%d#j% through

the inside of pMWitlerespai to athtr componemtsmtlits tharhmagnetior cirduitc20rf shoenca
' f f 2 I 05
surfage angd YBRSL altjv(rmaggfe such s Jtlrjaﬁ{e 2?91, 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 lead 13




11 protrudi ng yoke 25a. The magnetic flux supplied fromthe expbi®t%ggion, .
or the region where there is no ring-shaped plate 26, flows upward because
of the direction of magnetization, and,fl ows towards the outer surface and
t he upper surface of protrudi ng yoke ga. 5 Thus the magnetic flux is
concentrated to the regi ons above nagnetic gaps 28, and the magnetic fl ux
density eféwctive to coil 21, which is divided into two portions and

di d ab ti 28a, 28b,. tively, can be_ efficientl
i 'niPZZEedf"‘ gﬁs@%ﬁ%ﬁ‘:‘]ﬁ? gf?a%féq ﬁ%@@é@&%ﬁ@n&k%& maghetie gap 252 &y | y21
in the pr ' | ' [ rinti 0
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turns of plaicl26 #itl pratrubi;gfyokewdasivhile ks nyagietid gﬁ; asgh igfdrertdHeteeeof

uds

- magnetic gaps 28a, . 28b, the efficiency of the lo peaker can be increased
to a sBff iTepenetRY, plate2g andouteryeke 28spect to ot her .conponents ot her than

magneti c circui tn.29, sho I.n .. 15 the abgve.drgw ngs,sugh as fra are
irrelevant to t@aﬂm\l\?' ) thi; preseht Fﬂ%é’ﬁwe’? H’Br‘ﬂ%@r@ﬁﬂ“ at%ﬁﬁ?i?%y

- circul U 2%nd Gt 2f fithedhieh. OCoie] s GRIRANE Ut dnner! b3 SPboedgbubile.
..drawing are only the exanples and these conponents nmay of course take

"ot her " di f flerinmgr miugetic. gapl 28mamhoutegeili2i correspondifg tanateti mpguetigngap3 i n
the third . gpd the four 0 enbodj pents are described, based, on,a round
-~shape, théy \F@W%&@H&’“Eﬁfﬁé%?o _ t&ﬁ&ﬁl%ﬂ%a'@cﬁ%t(gad, for
exami g, : rﬁéﬁ?’ E.m;a n

. accorggncg&\ﬂé'?ﬁérgahﬁﬁrﬁ%ﬁenp tg%eg%&i ment qjgﬂg?%gg’c %bgﬁ%ﬁ@ﬁéﬁgnt I on
i s) descri nfdespettive ebity énstervicomtter aRipnete ghe 280 and@ver nixghtfic gap28al G 8.
THose portions, having identical functions as those in the first and the

third embéemichbstvea yeke 25hauagneti ik adnplattudr aWhemRsfleniric riignd B1 G 5
through” Fldg]ivgred t BB AT of Zott 213 fnts;ﬁfépxﬁg 1% 30 A&t generate sounds.
Since both magnetic gaps 28a and 28b are formed 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




Plate 26, magnet 27, outer yoke 25 remain the same as those in %ﬁ%y%%Frd
30 enbodi nent. Protrudi ng yoke 25a in the present enbodi nent is protruding
on the inner bottom surface and iss provwigded at a center with a hole for
taking lead 13 -- --------- 2 July 2005 12 out. In the sane manner as in
the third enbodi ment, inner magnetic gap 28a is forned between magnet 27
fixed on t%% inner bottom surface of bott om yoke 24, plate 26 and

“protrudi ng yoke i : i b . 5
Tagnet 27 o at & 9RPaeh 23,18 hEpraRAPEhLOahy 18y be oSS sBL B
enbodi nent23asforadinfatemenylaatillngratéd M BOG. &ndWidikle 232 4y be pidiadapm  Coi |
21 is consi é{a:ln of . inner _coil 21 corresponding to inner magnetic gap 28a

and outer @6l e‘%’@ﬂ?e’é@@in@?ﬂ@xllﬂaf_@lﬁ aquehgmguias indprvabssb. Wrinkde 23| 21
cor | o Bre ity EuRideidaRiing Hhpretiis £ dlfifdonin dipdliaegigs o abg AR cach
0 respectthw:gﬁﬂt}‘éf&ﬁﬁe %ﬁe@ut@rer mﬁagc%?a%p ngga@ggg@gﬁegce JEEEGRL ' ¢ gap

28a forned between yo 5, magnet 27 and plate tric signal
is deliveaffegts; diapbragnedd yituhtes @i b skl of stableahamprS arldthe @harablesistics ¢fo -

‘gener at e unds, Sk.nce hoth magnetic gaps 28a and 28b are fornmed with a
Jhig lougspeakpe areimprpyest

single ma . tions of magnetic fields in inner nmagnetic
‘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 sane direction, the

‘sound¥0cancel to each ot helINDESTRIADGAPPLIOABIEITYe to secure a sound
pressure. Thi s'jl,% t.Ee feasop why coil 21 on magnetic gap 28a and coil 21
'on) magneti ¢ gap 128Bbaye-dermhed canfigyiation of magaetic circuit aothsileafdwestess, coi |

21 and ou i) r s, a_Singl inteqgrated. coil, 21, the

coi | can E‘g{ecr:%ﬁ{r?ec 6 %%Xﬁ%gfagatgﬁﬁg@%ﬁb%g% ﬁ?‘ﬁﬂéﬂaté’gitﬁ? Pfaé?\ao élfa%one ‘

outer poi Phrttef tpyerSaieace PEC ARghel isCERRREY| AR astdfd tHeOnRighBd o¥p 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.




connecting operations. Coil 21 may be forned through any one of Z{HEZ%Rown
technol ogi es such as printing of conductive paint, etching of netal foil,
‘vacuum 25 deposition, sputtering, adhesion of coil-shaped netal foil, etc.
Since protrudi ng yoke 25a in the present enbodinent is provided with a

t hrough hol e, connection of end of coil il and | ead 13 can be made using
the through hole. As a result, there i 490 need to formlead 13 on

di aphragm 1, which <contributes to an efficient utilization of space on

di aphragm CIaAS reduction of 30 weight of diaphragm 1. Dependi ng on

desi gni ng needs, another through hole my of provided, in nmagnet 27 and

. pl ate 26, or inl.out e loukdspedfker ¢amptisikgng | ead 13 2 July 2005 13 out.

Di aphragm 23 in the present enbodj ment may be provided with winkle 23a
for reinfor cenehiAZREHG GICYSCPBIERIMS, FIG 8. Winkle 23a may be provided in

radial directi gpp. i xi mately equal angular- intervals. Winkle 23a
5 i nproves the%?I gi G‘Héylﬁ da?’suppresses a distortion in diaphragm 23, it

al so nakes thgydkgifﬁ{eayoquoﬁbﬁpgmﬁgebfgﬁﬂrﬁy@eﬂ he whol e area. By taking
advant age of these effects, diaphragm 23 vibrates in a state of stable

manner, and t he flaiplate fixed oniangipper surfiecel afiraicbmagaet; ar e i nproved. 10

| NDUSTRI AL APPLI CABI LI TY The above-descr,i hed cqnfigurati on of magnetic
‘circuit in theal_né%nehﬁ&{’g@ P@?ﬂgﬂaftalaﬁaé?ldgf?genagnet is made to be
greater than tQgqeqt Hﬁs@@se@aﬂo@@%&i pﬂz{ttplé’cfe upper surface of magnet is
exposed at least to e ghetic gap si éle, enabl es to provide a magnetic

circuit that iandmall in size yet yields high efficiency. 15 This helps to

improve the efficiency of small |eaf tweeters. 2 July 2005 14 CLAI M5
: | . 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. '




1. A |l oudspeaker conprising: a magnetic circuit conprising: at 21580 one
magnet; a yoke fixed to a bottom surface of said magnet; a flat plate fixed
on an upper surface of said magnet; a nagnetic gap forned between said

pl ate and said yoke, a flat diaphragm di sposed above said flat plate, and
a coil forned on said flat disphragm characterized in that, said nagnet
has a wwdth greater than a width of said ptate, said coil is disposed

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

magnet is exposing and facing directlygfo said flat diaphragm 2. The

| oudspeaker of claim 1, wherein said yoke conprises a bottom yoke disposed
at the bottom s6rThebudspsaket ofagyeinessficlaim duindrclyiok 8, whesmmnedidatoih  si de

of said npgnet. 3. The | oudspeaker of claim 1, wherein said coil includes
t wo portim%ﬁ}({esawep@r@m A shoiest disgansn BB R PASO SPREANEPOFYRSpor t i ons

is smalle %Hﬁﬁ I it 53] gnet. 4. The | oudspeaker of claim 1,
wher ei n s%ﬁ naaﬁgﬁtgﬁghggggagkgggihave a disc-shape, and said magnet has

a di aneter greafeThé aispedkiep 6EERIMAS, vitirdinadd Maghetidtiecuiposiapesded  of
claim1, wherein said_ nmagnet and said plate have a ring-shape, and a

‘pr ot r udi ngrsj sxagnes pravidedwithralist plateita secondtmagnet previded with a s¢egsdd magnet

and plate, and said magnet has a wdth greater than a wdth of said plate.
2 July 2005 14a 6. The | oudspeaker of any one of claim4 and claimb5,
wherein said coi




'--corresponding to sard first and second nmagnetic gaps, respec

I ncludes two portions, and a shortest distance between coils of”‘@é@@étive
portions is smaller than width of said nmagnet. 7. The | oudspeaker of claim
1, wherein said magnetic circuit conprises a first nmagnet provided with a
first plate, a second magnet provided with a second 2 July 2005 15 plate
and a protrudi ng yoke disposed betweenjsaid first and second nagnets, said
first plate and said protruding yoke formng a first nagnetic gap while

5" The' | oBlais ke PrORRG ekp CarmBPd PROSF LSS ARt SPEpreond SEen st O
t a [ | | ' al el it . 9.
The T oudspmnoie B S rORuiR S R Tofh R R Bl PG neP il SRFRRE™r . 0,

of the twplapodrid @id pranidisp ool fuamisg 8 sésbndimagnaiecapecond magneti ¢ gaps,
respectively, and a shortest distance between coils of respective portions

is greater tha$ Bhailewdspeskerofielaimssi whenein saighiirst saagnetnssidseeondo. The
| oudspeaker. of, claim7 erein said.first. ma t. sal;d second magnet and
sai d protmﬁﬂﬁgﬁ?ﬂﬁﬁﬂ@ﬁgﬁ%ﬁﬁwﬁﬁd‘%@% 3"5peaker of claim
10, wherein saig PRéfod bh’ﬁeﬁ%ﬂd&@in@%[%h@f&nsaﬁfﬁéllﬁ{clﬁﬂkﬁsw?mfohbpns

ively, and a
- shortest eichefthe that partions corespondiagfe said/firgh antli senend magnetic@apss han a

B e
an outer M%@b&a’*ﬂgﬁgrﬁ%ﬁé}%ﬁ%ﬂ%‘%er di aneter of an

outernost coil 1S greater 't ter of an outer nmgnet. 13.

The | oudspeaker 1TH Rudspgéhkero€ chiith P avHeredh baiﬂ@fs@ﬁﬁgde&@aﬁbﬁédo@d& each
of the two portions_corresponding to said first and second magnetic gaps,

respect i vishgnetand saidprotiudingiyokecare disposed eanpentricze coil portions is
reversed to eacﬁ' ll’i{erlglrldspeaker 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 greater
- 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,

| réspectively, 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.




14. The | oudspeaker of claim 13, wherein said two portions for nfZ 2005
continuous coil pattern. 15. The | oudspeaker of- claim.10, wherein said
di aphragmis provided with winkles idéradial direction. 16. The

| oudspeaker of claim 15, wherein said radial winkles are provided at

substantially s apgul ar.interval.s. 17. The | oudspeaker of any one of
claim4 and cl aﬁﬁﬁ@%ﬁ%ﬁcﬁpﬂﬂﬂgsc shaped magnet and said disc shaped

~plate, or said Qrﬁhhgﬁn@%mgg@m g-is provided wth a through hole, and a
lead is taken out through said throGgh hole. 2 July 2005 16 18. A

| oudspeaker conpryakierfixed te atmftwh sunfapesifapibimapoetet ; a yoke fixed to a

bottom surface of said nagi?fe ; a round plate fixed on an upper surface of
sai d magnet:; 5 aJOBRgplate é?B@W@bM%S&d@W; of said magnet; a

magnet kC Ccircui i Si g ' ' for,med between said plate
‘and salsd yoke; gﬁBﬂg&fggﬂaﬁsgﬁéf%tC%%dﬁs%gﬁt en said plate and
said protrudi ng ‘cmuitQ;omp‘ﬂsﬁig;di aphragm having a coil including two
portions, each of the two portions corresponding to said first and second
- magnetic gaps, respectifirsi ;agngtic gapi foumed batweent saidhplats andesaiéd yokeseandor t i ons
-are reversed., 19. The Ioudsgeaker of clalm 1%5 erein sai gérraa%glet as a
width that is grater?t FEARIE WAGREHG 18R fQuRd, Ebveeny said plate(and saide of an

upper surface of sai dprotfu Mc.iaﬁdexpigsi ng and facing directly to said
di aphragm 20. The | oudspeaker of claim18; wherein said two portions form
a cob@inuous coeiflatpliepkragm 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.




21. The loudspeaker of claim 18, wherein said diaphragmis provi g‘éﬁ‘?%st h

wrinkles in radial directions. 20 22. The | oudspeaker -of claim 18, wherein
said radial winkles are provided at d9bstantially sane angul ar intervals.
23. The | oudspeaker of claim 18, wherein at |east one of said protruding
yoke, said magnet, and said yoke irs%ﬁ M& with a through hole, and a
lead is taken out through said th 5 ABSTRACT A | oudspeaker
conprising at | east one magnet 27, yoke 24 fixed to a bottom surface of

t he magne't flat plate 26 fixed on an upper surface of the magnet, magnetic
circuit 29 havinfy loudspeaker gampfifingoatniedsteneverapneh@7plyeke 2anfixedao & oke,
and fl at di aphra 23 ovi ded th coil 21 disposed above the nmagnetic -

- gap. The #&8&%‘%8 awgg%g@éplaﬁ%%fmdm@m upper pirface of sheimagneteast a

o t he “di dofEt ﬁe&“%‘é%%?fﬁﬂ g SRRt pca8 ey Brlvh bt At adtion, 4
larger volyske, ang it &@Mi@n@eﬁdﬁd@w&tﬂ&ﬁmﬁ sé‘d §b6\?e e ﬁxagn&wnet' c

circuit. Furthernore, as magnetic flux can be coricentrated to ali upper
regi on of S4pe ﬁlgrmagiwt@apawxd&l geegteatthan thwitrafthe plmgcamﬂsatéédst aqmmtoﬂnd

- t. t d high-effi | oud f h f
gggﬁgg, re@%gﬁgﬁc acﬁfﬁgagfe:ggq_ 2 FERp IcglsontﬁXt it fggess ucct ?rrto the dlap r.equency

According to the structure of the present invention, a larger volume magnet can be

10  used without increasing a size of the magnetic circuit, Furthermore, as magnetic
_ ,\) flux can be concentrated to an upper region of the magnetic gap, the magnetic
circuit becomes efficient and compact. Thus a compact and high-efficiency

loudspeaker for high frequency sounds reproduction can be provided.




