(Transl ation of PCT/JP98/05113) - » ' DESCRI PTI'ON
LOUDSPEAKER 5 . TECHNI CAL FI ELD The present invention rel ates.
to a | qudspeaker used in various alidi o/ vi sual appllances 10
BACKGROUND ART In order to nake a space -requi-red for installing
& | oudspeaker system snual |l er, there has been a strong voice in the

mar ket re S oudspeaker. A nunber of new creations have
so far k %PgT/JPJé/L%&L})neeti ng the request. 15 A

~conventi onal flat | oudspeaker is gESCRIPIIONOW referring to Fig. 9,

whi ch shows a cross sectional side view. As shown in Fig. 9, a.
danmper 9, which is provided at a place inner froma magnetic gap 5, is
"not coupl ed direct with a voice coil 8, but the outer - circunferenti al
edge is connected to a plate 4 M@UESBFME&I portion is 20 connected
to a protrusion of a diaphragm 15 coni ng downward from t he central

part o t he di aphragm Thus, a cavity nade available within the .inner

Ci rcum‘er 2 is utilized as a space 6 for danper

anplifica %&MMH can be fabricated in a thinner configur ation

adopting the abgyg- g‘?@%rﬂtb?ﬁviﬁtﬁgﬁ t%ﬁteszgt t Ioudsﬁe'ﬁ%@ehb@d Cid Gitiriods | S
late 4.

consi sted of a magnet Bet ween t he yoke 3

and the pha&ﬁ)/élg@]&pﬁmiﬁg‘egp gap 5. A frarre 7 is fixed - to the yoke 3.
Voice coil 8 is connectéed to the diaphragm 15 at one end, while the
other end is adapted to the magnetic gap 5. An edge 10 is connected at
t he | nner CilLC th the outer circunferential portion 30 of the
di aph¥ Kﬁ%iﬁ@ﬁoﬁ ci rcunf erence of edg_e is connected with
In order to make a space required for installing a loudspeaker

system smaller, there has been a strong voice in the market requesting a

flat loudspeaker. A number of new creations have so far been announqe_d

-for meeting the réquest

15 A conventmnal flat loudspeaker is described below referring to Fig. 9,
| Whlch shows a cross sectional side view. '
As shown in F1g 9, a damper 9, which is prov1ded at a place inner
from a magnetic gap 5, is not coupled direct w1th a voice coil 8, but the outer
clrcumferentlal edge is connected to a plate 4 while the central portion is
20 . connected to a protrusion 6f a diaphragm 15 coming downward from the
 central part of the diaphragm. Thus, a cavity made available within the
inner circumference of a magnet 2 is utilized as. a space 6 for damper
amplification.. A loudspeaker can be fabricated in a thinner configuration
adoptmg the above- descrlbed structure.
2'5 A magnetic circuit 1is cons1sted ofa magnet 2, a yoke 3 and a plate 4.
Between the yoke 8 and the plate 4 is a magnetic gap . A frame 7 is fixed
~ to the ydke 8. Voice coil 8 is connected to the diaphragm 15 at one end,
 while the other end is adapted to the magnetic gap 5. An edge 10 is
connected at the inner c1rcumference w1th the outer circumferential portion

.80 of the dlaphragm 15, and the outer mrcumference of edge is connected with



2 the inner rimsection of the frane 7. I n -assenbling the
above described conventional |oudspeaker, the voi ce coil 8 has to be
inserted-tora riight position in the nagnétﬂb gap 5in a state where the
voi ce: coil 8 was already integrated with the diaphragm 15. 5 Therefore,
thére is a substantially high possibility that the voice coil 8 is

di sposed obl i gue_and/er. ec tré46 1o thesmagnetic gap 5. This leads_to a
possibility 1*‘@? PRET Is_eé:?_ﬁ’llghéf@)(ﬁ %@@%Fr 8 coming in touch with the plate
4 or - the yokerg, a%ﬁﬁliﬂﬁ”ﬂi&%%v@%@?éﬁﬁe& Qo¥entional loudspeake®, the
present invention addresses the above problem and ainms to 10 present a

| oudspeaker ivgideordid @ hhe té badimseifedots nadght positior ix ¢heauagastic gap btinea
low rejection rate. - =~ DISCLOSURE CF THE I NVENTION . Inan

i nvent ed | oudtpteawhere sheadjee coildbmascaledady integnaked with the diaphragmilbal
portion with rimsgection of a frane fixed_to. . a magnpgtic, circuit,.a. .
mai 1 di aphr agiBareterss fhereds & suRgtaniiely Jigh peRbHitthahEhs gipice coil B g

the inner cirgunferenii.al: portjon of the . edge, a voice coik t I
"in a magneti c‘ﬁﬁg edfot’h it PFcecﬁ??tHFttoi & 8 g%ipt htﬂ‘ﬁ?#%@?g% a

- clrcunterent igﬁissi’d%&&?&r Phe B JTRHR xﬂ*ié@ Qgﬁ%‘bonﬁéﬂgﬂ%n@hsﬁﬁieﬁh@bléte@ or

pl ace inner an e magnetic gap I1s fixed at t .outer circunferenti al
part Wi ttheaydlea8 cwhiich BenéPatestdbhormallédunddie danper is connected at
the central part with the central portion of a sub-di agl)hr agm _the
outer circunferentiBhe preseppinvention addresses-thieaphougrproblews and cainms th
t he upper surface of th

_ mai n .di aphragm at Location_ ouler than a -
poi nt whdPe (n¥esgnt A lengaaﬁaw HBDTewng hetiade-¢if hekwesy; the HaF contgunapd,

above descrihedstructur.e. fhe main di aphragm i s pl aced -and- connect ed.
. between the f?‘grggwaﬁ%?efu‘{{gn\fgit%e coi l whil e the voice coil is being
~ held at a right positioning in the magnetic -gap - with the aid of a
spacer or the like positioning jig. Therefore, the problem “t hat

abnor mal sourESELOSKRE ORTHE INVENTIONT voice coil comng in 30
contact with the-plate or the yoke can be avoided. . .
In an invented loudspeaker, an edge is connected at the outer

15 circumferential portion with rim section bf a frame fixed to a ma_gnétic K
circuit, a main diéphragm is connected ‘at the outer circumferential portion
with the inner circumferential portion of thé edge, a voice coil to be placed

“in a magnetic gap of the magnetic circuit is comiectéd with the inner
circumferential portion of the 'Imain. diaphragm, a damper disposed at a

20 place inner than the magnetic gap is fixed at the ou’.tei circumferential part
with a plate of the magnetic cir;:uit, the damper is connected at the central
part with the central portioﬁ ofa subAdiaphragm, the outer circumferential
portion of said sﬁb-diaphragm-i's_'connected with the upper surface of the
main diaphragm at a location outer than a point where the main diaphragm

‘26 is connected to the voice coil. With the above described structure, the main
diaphragm is placed and cdnnected between the frame and the voice coil
while the voiﬁe coil is being held at a right poéitioning. in the magnetic gap
with the aid of a spacer or _the:like positioning-jig. Therefore, the problem
that abnormal sounds are generated by the coil of voice coil 'cﬁoming in

30 contact with the plate or the yoke can be avoided.



3 BRI EF DESCRI PTI ON OF THE 'DRAW NGS ' Fig. 1(a) is a cross

seetional side.view of a | oudspeaker in agccordance - wth a first
exenpl ary enbodi nent of the present invettion, Fig. 1(b) is a - Cross
secti-onal side view used to describe a half-finished state of the 5
| oudspeaker. Fig. 2 is a cross sectional side view of a

§ oudspeakeBR@%?]gsémﬁION OFTﬁE; pDiEewitiggempl ary enbodi ment of the

i present I nve

IS a cross sectional side view of a -
oudspeaker in aﬁgrﬁ@ﬂqgacross%éﬁioﬁal Bideviene oPh d6id spduleirimiccoirdaiice

present invention. Fig. 4 is a cross sectiaonal side view of a
|_ oudspeakexviths aaﬁmst dxemplary embodinzenitoof the presphtiiyvention; Fegt 1G5 ilshae
present i nvention. - Fig. 5.is a chart show ng.the frequenc
char act erl crosss sgetional s1ded§mk@$egl ftgodesexibg nnhali-Bnished sipte, afhthe
first, ilb(gsdfourth - enbodi nents. 15 - Fig. 67is a cross’
sectio OUdsRAAKETH 4 | oudspeaker in accordance with a fifth

exenpl ar y embodi gRRt 9 4 higo Sé&?%éféﬁ%c % of & loudspe]akeg i a{cdraa ce

chart show ng t he Prequency c arac speaker o

si xth embogyifRH second exemglaryF éfiboliment ofitheSpreReht Qﬂ@énﬁbﬂe view of a

| oudspeaker in accordance 20 'with a sixth exenplary enbodi nent of the
present inventioFig. 3 is a cross séttjondl sRleaviewsd & dondspenkesiieastordantea .
conventional fl at Ioudspeaker -~ BEST MODE, FOR CARRYI NG QUT THE
| NVENTI ON ¥ith & thizdsixeanplary embodiment of the presprbiaventiomccor dance with

a firs I di t of t d bed
bel ow W ref or SiBoduis § REo8 saprigualpipd view of a Joddkpaker in Byorddiice

Aninner myabfty f&iﬁ‘%h’@&’i&{:la%ycérhﬁtiﬂim&n%ﬂﬁé %‘i-ésé’n%iti&n. a

Fig. 5 is a chart showing the frequency characteristics of
loudspeakers fabncated in accordance with the first, third and fourth
embodiments |

-15_' o Fig. 6 is a cross sectional side view of a loudspeaker in accordance
with a fifth exemplary embodiment of the present invention.

Fig. 7 is a chart showing the frequency characteristics of the
loudspeaker of sixth embodiment

Fig. 8 is a cross sectional side view of a loudspeaker in accordance

20 with a sixth exemplary embodiment of the present invention.
Fig. 9 is a cross sectional side view of a conventional flat

loudspeaker.

BEST MODE FOR CARRYING OUT THE INVENTION
25  (Embodiment 1) |
o . Aloudspeaker in accordance with a first exemplary embodiment of
the present invention is described below with reference to the drawings Fig.
1(a) and Fig. 1(b). |
- ~An inner magnet type magnetic circuit 1 comprises a magnet 2, a .

80 yoke 3 and a plate 4; which magnetic circuit constitutes a magnetic gap 5



Vvoi ce coil 8

30 vyoke 3:+and a plate 4; which magnetic circuit constitutes a magnetic gapi

5 .. .and houses within the inside a space 6 for the anplitude of

a danper.-9. A . voice coil 8 is placed® nside the magnetic gap 5 and

connected with the inner circunferential portion of a main diaphragm 11 -
- whiose outer-circunference I's connected with a franme 7. The inner

di ameter o t ' ol _'c _ | anget er
ot Mgt | andRighell HEeg thé tnbiiPs UBSIERY IO KulfiERldcCat o iy L 22 o1
tentral paydiclcofl@heplateditsidethe macgmeé ap'd aﬁ& cohnebidd WiePtha timdel -
The assenbly of above | oudspeaker .is described in the follow ng. The
voi ce coi | cidcamférertial poriton of sanmiacdiaphiagm d1rwhbse puser cincumference of
10 wvertical direction, and then the spacer 13 carrylng the_vojce coil 8 is
mount ed om&mrpﬂc&e@ with a frame 7. The 1@@@@ digmeter ofimpin dé?«PhtﬁS@rbhé% is

CFanne dom ARG hdbicat, 4" 2" Hifpdd 0L oS BheBe, B30’ 7 oy BB
of i1 o &igegd 1l % GABIEHE rifiinld e gnﬁtm FErE O s w];g'anhh@he

a ‘&Y
predetermﬁgge@gﬁrma (ﬁ'eﬁui@qlgyhf@gqﬁslpf spacer 13. The above state
is showmn in Fig. 1 . After the spacer 13 is wthdrawn, the out er

ci rcunference ofThanmelﬂblys of cabuvet buhdspeakeri imndescribed niine theatfollowing.
part of plate 4, the central part of danper 9 is connected with the central
20 porti owhefvo,sfg%ceﬂa% is diyet itted an arrpaser o3 to actighémositian lpotqrmﬁn obf
sub-- .S CcO ted.,wth the per surface of . nmai -
i aphr My Yertich1”ditection, 5840ERNT tHA, ‘sPacpF L8 GRmYINe 30k Foide o8 is

i nvent ed | gHfsRe split into main diaphragm 11 and sub-di aphragm
12. Therefore, Elﬁ{théplarllii/ee%t ed | oudspeaker can be -assenbl ed using a
spacer 13, in thAnS@cl® 16 whosa &hinés cireQndfes611dd ¥s 69@hedtedrinoddvatieadiivh
(non flat) Ioudspeakers ~ Narmely, a voice coil 8-.is placed in a right
posi ti oni nthmpuh@uclmnmfenantlah portlonanfdm@nnehaphragm 1y is ebanevhadttp the
magnetic gap 5 also {n.a flat |oudspeaker, in ch a nper Is _ .
di sposed |?raamg| ac%n‘;l ﬁh@rlq%cwgn#eren@easfanam diap ragleasft@ mﬂ,ec ted

aval-lafl e w; Eh tﬁe Ivr(])%e 0019% a%hgﬂ?%he v%?ceet (I:ocil 8% plac tﬁe magnetic gap 5

with a cer‘tain predetermined air gap secured by means of spacer 13. The

above state is shown in Fig. 1(b). After the spacer 13 is withdrawn, the_
outer circumference of damper 9 is connected to the inner circumferential
part of plate 4, the central part of damper 9 is connected with the central

20 portion of sub-diaphragm 12, andl the outer circumferential portion of sub-

diaphragm 12 is connected with the'upper surface of main diaphragm 11.

. As described in the above, diaphragm of the invented loudspeaker is .
split into m.ain diaphragm. 11 and sub-diaphragm 12. Therefore, the
invented loudspeaker can be aseembled using a spacer 13, in the same"

25 manner' as the assemBl‘y operation of ordinary (non flat) loudspeakers.
Namely, a voice coil 8 is placed in a right pos1t10n1ng without inclination
andlor eccentnclty relative to magnetic gap 5 also in a flat loudspeaker, in
which a damper 9 is disposed in a place inner than magnetic gap 5 e.nd a
cavify made available within inside of an inner magnetic type magnetic

30 - circuit 1 is utilized as a space 6 for the amplitude. Therefore, the invented



30 circuit 1 is utlllzed as a space 6 for the arrplltude Th-erefore,' the

i nrvent ed . 5 | oudspeaker
el i m.nates-the abnornal sounds. The tmoiiontradlctory - requirenents for
.a l.oudspeaker, nanely a thinner configuration and the | ower rejection
rate are thus nade conpatible. The frequency characteristics of a

I'i ne A a Cross sectl ona

view of a heydpieeRéRis fr a 1mﬁrs§féhqte90ﬁam&19 4 (16AA8F RNFFRIratior AR itHE nt

| oudspeakey, ‘gé%q%eqj %ﬁﬁﬂ%ﬁé@”@h&f XbﬁBr-E:Bgi.l Wg&ﬁ%f 5 TS oM, | @oxﬁrgth&

of the present invention. I'n the draw ng, those parts ldentical to
those of thewtkr dtejestimdi mabé aatre lthus episdencempatiblei ng The sheguencks
and descriptions of which are not . repeated here. The point_of

di f f er ence chasacteristics of a lordsnaakeri of thepresent exemplprykembodimpnt is
present _enbodi nent r oy th 'a center cap 14 - ~ functioning as
means f®r ﬁBQVé}]fIP#dgtg bg&ﬁ?x city. The danper ‘9'and  the

sub-di aphra opnnected at their inner circunference to the 15
center cap Wﬁh&l&ﬁn The center cap 14 connected to the inner

circunference of mgper sRows a %?6%] . tr'&ﬁ%'l SideC WVIERT BRCE u&éﬁea‘k‘e@phﬁagm

12 contributes to reinforce heS| on strength of sub-diraphragm 12

and danper aRcordencewith acegrond exé:ﬂpbé:@omﬂmﬂﬁmlentteﬁ‘ the prebent invention.
eccentricities anong sub-di aphragm 12 20 -and mai n_di aphfagm 11, and danper

9 and sub dnathe dgawing, those paeimiduntical @) those of the firstiembgdiment @ress
section si de vi ew ogya |.oudspeaker in ccor

exenpl & y ZeBEeseRied BY wsing)fhe s3me marks an %ﬁ§°’ﬁ8flﬁpso‘?}_] W%mﬁd??er Aodnce
fromthe fi eﬁ%a\%ﬁ) ?,Q%ge nﬁ‘he%&%@%f%?fe?%nc?ﬁ gr%g thgrﬁlf‘sl‘j: Wfﬁ%&? is th@fman

edge sect of provided in outer Cl

di aphragm jgull eikwnplthehﬁfbs%%r@hbadiﬁbﬁé ik Y Ovided %ﬁnhaMtéE dap 14

attenuated, and the high area frequency characteristics are also attenuated
steeply. . functioning @méamuﬁmnpye%ngttﬂm ecceaﬂ:mitya |'The slamaper Soantdhe
present the sub-diaphragm 12 are connected at their inner c1rcumference to the
15 center cap 14. |
The center cap 14 connected to the inner 'circuxnference of damper 9
‘and the inner circumference of sub-diaphragm 12 contrlbutes to reinforce’
the adhesion strength of sub- dlaphragm 12 and damper 9. The center cap
14 also contributes to reduce the eccentricities among sub diaphragm 12.
20 and main diaphragm 11 and damper 9 and sub- d1aphragm 12.
(Embodlment 3)
| Fig. 8 is a cross sectmnal side view of a loudspeaker in accordance
with a thlrd exemplary embodimen't_ of the present invention. The point of
difference from the first embodir_nent'is that.due to a compliance stemming
25 from an edge sector 16 provided in an outer circumferential area of sub-
diaphragni- 12 the hi_gh-pitched sound radiated from sub-diaphragm 12 is
attenuated, and the high area frequency characteristics are also attenuated
steeply. '
The frequency characteristics of a: loudspeaker of the present

30 exemplary embodlment is shown in F1g 5 with line B.



30 exenplary enbodinent is shown'in Fig. 5 with line B. -
6 - (Enbodi nent 4) - Fig.-4is a cross sectional side view

of a | oudspeaker in accordance W th fourth exenplary enbodi nent of
t he present invention. The point. ~of difference fromthe first

effbodi ment is that a dust cap 17 is provided 5 connected on the upper
surface of - di m 12. This contributes to make the frequency
cCharact eri @#@’gﬁ?ﬁgg?e and inproves the directivity, the est hetic

el ements of  a | pysdspeakeerdscsédtivhdldide4adw e B\!ﬂ%?éﬁﬁellzn rﬁg%ordancepe

connected on the main diaphragm 11, instead of connecling to the sub-

di aphr agnwith alfourth exeniplaryr embedimeabvfabiecpredent IneéntionoudFlye ploént of
the present . exenpl ary enbodiment_is shown in Fig. 5 with line C ,
( Enbodi neof difference from therfigst emhodimengsis that aodast sapel 7 iisprovided

L?E?Eﬁéﬁ%&@ S eEpper Riase %‘44@%&%%%2@&?%&@%% Bt
the nagnofiikeg e EREucitly Sharactoflbith ikl a RaRRESEHT vBR dife iRt (G
and a cenpgihdtiPelkn éstLOND A EDdakelr e‘%ﬂtﬁﬁi)? roved. PPhE diist!ddp IPntay

danper 9a. A-sub-danper 9b is connected w e center cap 14 at” a

| evel | owbe domatectéd ombile deapedifshrage Hylindtanrhofigonidctinag 2o thys sdbi ng
the center cap 14 and the main di aphragm 11. - - Wth the above
descri beddiaplheagme 2.t he nai n danper 9a is formed in a place in height

e R P RN i R
s or medeFRe B R AR AR i 300 B Flshlhe & 1l Gamper Ba. The
mai n danpe(Efmhodihentess)sub- danper 9b are connected with the magnetic .
circuit 1. Therefore, the main danper 9a takes part of the control in axial
di rection whil e Rige6sisba dzogeseStiohakeilepeicw of a loudspetker innaconddahce
direction. This inproves the linearlity at a great anplitude, |eading to a
With a fifth exemplary embodiment of the present invention. The point of
15 difference from the second embodiment :i's' that a main damper 9a is
: provided in a placé which is inner than the magnetic gap 5 at a level higher
than the coil of voice coil 8, and a center cap 14 is connected to the central
‘part of the main damper 9a. A sub-damper 9b is connected with the center
cap 14 at a leirel lower than the main damper _9a,‘ the sub;diaphragm 12l is
20 ‘bridging the center cap 14 and the main diaphragm 11. | |
- With the above described s_tructuré, the main damper 9a is formed. in
-a place in height between the édge of main diaphfagm 11 connected to the
frame 7 and located outer than the voice coil 8 and the coil of voice coil 8
suspended in the magnetic gap 5 of magnetic circuit 1. The sub-démper 9b
25 is formedina place unﬂer and inward relative to the main damper 9a. _The |
| main damper 9a and the sub-damper 9b are connecfed_ with the rﬂagneti_c
_circuit 1. Therefore, the main damper 9a takes part of the control in axial
direction while the sub-damper 9b takes part of the cont‘roi in radial
direction. This improves the lipéarl_ity at a great amplitude, leading to a

30 much gain in the quantity of amplitude.



30 nuch gain in the quantity of “anpl it ude.

7. . The above described strugture al so enabl es to reduce t he
overall. - hei ght. of voice coil 8 by form ng the mai n danper 9a and the
sub-danmper 9b within a space inner than the nagnetic gap 5 of magnetic
circuit. The hei ght reduction of voice coil was difficult in a large

| nput type | Ouwe%%%%eSdéQJriﬁ%ﬁ %tu?&étﬁ%grX%%oAﬁnﬂbEss%tl%etflﬁFOﬂgﬁpeak afiel ght

of a | oudspeaker tca e contour er can
"be made tﬂulgﬁ%f QYRR dofl 8 by forhiifis!thé BANE ‘ﬂa@ﬂ?éi' ph!smdfle Subidimpei Ob in
the dianmeter. .In addition to a great anplitude avaitlable and an :

i mpr oved wiithéli 4 ispacegainest thamithle mugdetic gapad ofiweagmetit ciraritak The
provi des a sound _reproduction of |law. distortion. 10, 6 The present invention
of fers a heighhreduction®fpmwicecoidwas difficult in aderge mput type ﬂ@ud@ﬁﬂéﬁ%ose

- contoyr |s thln and conpact contour,, capabl vari ous
" pr act Pcalofr i GALREATR RS a result, thﬁlg"el‘ﬁ’sﬁ'{ff@‘m & lons Luran
frequency ct _ LN
e et < eRRRC e i oRlthar, of SRR TR o BBROLhLMr evon in 2
~ | ouds pea‘ﬂl%‘ itdd E?&cep Eﬁﬁﬂﬁbl& aRAdh r{ﬁﬁita%m Rhtthe &1ameter50‘lﬂdacpd1%ﬁﬁil 6 a
frequency aracteristics curve 20 that i's nore flat and high . in level
as conpargatidtiplibade avhilabie andoan ipgaloeed dirability agapmstng high input,
enbodi ments. The | oudspeaker of the present enbodiment reproduced a

rich | ow awinvented heudspealkeraprovidesra Spnadsmquwqme @Wadxf@%ﬁipét ics,

20 also in. the hi h area,jt r oduced e ric

Fur t HO notbe rmsa B duyention, offRes &aswam%r S spaghr. PHHg cadBtistic

| oudspeak rt AL as
i ndi cat e d&fﬂf f h@g %@o%%ﬂoﬁﬁq(sgkgﬂ Gud {H}Jga%g g'agt@up bgﬁable' ‘?ﬁ*e‘eﬁhga
Cross sec{4Qpak prheficil %meﬁléﬂgdspeaker in accordance with a sixth
“enbodi nent of the present invention. The point of difference fromthe

‘embodi nent 2 i sFigha? shbwsertheysoumdi préssuret freyubiieyi sharactepisticsdexhdis
-the downward- extension of center cap 1l4a, and a %llllglse gzﬁgetlj gpthe reggn’lcs
provi ded secondehammoaic @nstpgk:gngcharactenstms of a p p
_ 15 embod1ment_ The loudspeaker of the present -embodiment exh1b1ted a
_so.und pressure frequency characteristics curve 20 that is more flat and high
in level as conipa_red with those of other loudspeakers of the foregoing
'_ embodiments. The loudspeaker of the present embodiment reproduced a
rich low sound in the low area of sound pressure frequency characteristics,
20 -also in the high area it reprodﬁced a remarkably" rich high sound.
. Furchermore, " with respect to the second harmonic aistortion; the
loudspeaker realized a low distortion accomplishing a high linearlity, as
‘indicated by the curve 22. '
(Embodiment 6) |
| 25 - Fig. 8 shows a cross sectional side view of a loudspeaker in
" accordance with a sixth embodiment of the pré_sent invention. The point of
difference from the embodiment 2 is that a lower_cyﬁndﬁCal pcr_t_ion 14b is
provided as the downward extension of center cap 14a, and a guide portion
3ais i)rovided ét the centei‘ of yoke 3. _
- 30 ~ In the present embodiment, the lower cylindﬁcal portion 14b of



30 'I'n t he present enbodi nent, the 'l ower cylindrical portion 14b of

8- center cap 14a connected with the central parts of danper 9 and
sub- .. diaphragm 12 is extended to th& center bottom part of the nmagnetic
circuit 1, and the guide portion 3a is bent upward so as to guide the
|I"ower cylindrical portion 14b to a right - positioning. This controls the

anpl i tude,d o) L agi | ' el LARr d
“linearli t(fléﬂh?ﬁe(tfgeq oiraea ?Eielﬁbcwngf ‘ﬁﬂd%%ﬁ%ﬁ%]l%f‘%é %ﬁ%&g{d’t e’[}ogn%gg, %ﬁt hout
" havi ng be&ramﬁ@gnﬂ&ﬂ idielkberdded to 5H@cdﬁf§1%oﬂbnﬁ?§i‘@dﬂhé M a@Heeid dieawitd, for
.a great anplitude until the danper 9 is pulled to an extrene | ength.
Al t hough anddhe-gatidpqubriticapda dg ivend npvesrd exaspio guikde the kowdr cflindricahe

f oregoi ng enbodi nents, the sane_effects may.of course be obtained with

a di aphr apataen okt tosmaaght poasitioning 1 'This gengeols the smplitide ingbotine

li ke. - . I NDUSTRI AL,.APPL| CABI LI TY 15 . l,n.an i.nvented | qudspeaker,
an eddb | EXiAb AL FAGAAITREIION & B Turther iopHOTea KASKIE « (HPTRIdHe Fion
section of,.8nld; | Xe (& - 1C1 . | s r | S
. connect edIna nt‘ﬁgﬁgﬁ%’?‘g} ?%ﬁ%?g?g%i ﬂgfiv%,o}wg ?}?)dr}{ tcﬂé‘;m\ﬁ% ﬁlé |1§§§rvegﬂid

- ci reunf er gabidRimpe¥ Dbodmployddie dathoBmEnics,; ¢ h reaburmpHEfede until the a
magnetic gap of the nmagnetic circuit is connected with the inner 20
ci rcunf er dampelr $is pulleddo amextweme demgth.agm a danper di sposed at a
pl ace i nner than_the magnetic gap is_connected at the outer circunferential

part to a pl at eAlthaugh geonershaped diaphragm hasbeen exemplifiedda each
t t With.th | i f-a sub-di agh the,out ey .
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descri bedlike. structure, the main diaphragmis placed and connected
bet ween the. frane and the voice coil while the voice coil is being
held at a right position in the ' : '

INDUSTRIAL APPLICABILITY

156 In an invented loudspeaker, an édge is connected at the outer
circumferential portion with rim section of a frame fixed to a magnetic
circuit, a main diaphragm is connected at the outér cfrcumfereﬁtial portion

_ | with the inner circumferential portion of the edge, a voice coil to be placed
in a magnetic gap of the magnetic circuit is connected with the inner

20 circumferential portion of the main diaphré.gni,‘ a damper disposed at a
place inner than the magnetic gap is connected at the outer circumferential
part to a plate of the magnetic circuit, the damper is connected at the

. central part Withl the central portion of a sub-diaphragm, the outer
circumferential poition of said sub-diaphragx_n is connected with the upper

25 surface of the main diaphragni _ata place outer than a point where the main
diaphragm is connected .,with the voice coil. With the above described
structure, the main diaphragm is placed and connected between the frame
-and the voice coil while the voice coil is being held at a right position in the
magnetic gap by the aid of a spacer or the like pbsit_ionihg jig. Therefore, a

30 problem that abnormal sounds are generated by the coil of voice coil coming -



magneti'c gap by. the aid of a spacer or-the like positioning jig. Therefore,
a 30 probl emthat abnormal sounds are ggnerat ed by the coil of voice coil

comng . . 9 in touch with
" the plate or the yoke may be elim nat ed. Furthernore, because a
di-aphragm has been split into two, viz the main and the sub di aphr agns,

t he freedo d ent r ragm
i*s expande@ %Hﬁgnﬁ%ﬁg‘se gi% gp%hsﬁggiﬁoﬂé&ntroﬁhbﬁhﬁgégchg‘r% S?I;n?tplgcs
for a w depééfAtiecacdiapHia@m has been splitBastiodtwo! Rez. a8y endies anidothle sub
“foll owi ng advant ages are brought about with the invented | oudspeakers:

(1) I'n a | diapipmgmes, the fieedont bf combiming dxffeﬂemteﬂlambamdmaﬁenﬁsﬁera
and the inner circunferential portion of sub-di aphragm has been coug td 10 .
bﬁm r

via the cefiiaphragm iseexpandadn sThléngplﬁ das sablowdsprakem thdcaninp %
enhance nd t cengricit anper and sub-di aphragm may be
reduce? areg%ar]lsﬁx 5% E’@HWQHCMPPﬁet he outer part of sub- di aphr agm
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whi ch a dugiitk 3he iaveRaDldudevedRdr&n t he upper surface of main
di aphragm or sub- di aphragm e frequency characteristics are nade
flatter, t{B dIner,tloudSyeaqur nvenhichnthe hnnestdmtuqumnhtad paxtoof damper

|nproved 20, (4) ..In a_ loudgspeaker of jtem (2)_ above in_which other '
danper is and tbﬁjéﬁlnebﬁwq\x}n’&r@m@é@%&%eﬁ suhedleehregmcbe%#%%geaphdthe
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circuit, thedheearlity in the driving of the main and sub-di aphragns

S |rrproved as a result of the gui dance provided to the center cap. A
great anpl (2udénrmjowdspasdierzisd which the outer part of sub-diaphragm has been

_ provided with an edge sector, the hlgh range frequency characteristics is-
15 steeply attenuated. | |
3 Ina loudspeaker in which a dust cap has been provided on the upper
.surface of main dlaphragm or sub diaphragm, the frequency characteristics
are made flatter, the directivity improved, and the esthetic points also °
improved. B |
20 4 In a loudspeaker of item (2) above in whlch other damper is
additionally provided between the center cap d1sposed in the center of the
damper and the plate, the great amplitude and the high durab111ty agalnst.
. a high 1nput are realized, and a low distortion 1s also realized.
(6) In aloudspeaker of item (2) above in which the center cap is extended
25 downward to be guided by a part of the magnetic.circuit, the linearlity in
the driving of the main and sub-diaphragms is improved as a reeult of the

guidance provided to the center cap. A great amplitude may be realized.



10 : _ : CLAIMS ' 1. A

| oudspeaker, wherein an edge is connected at the outer
circunferential portion with rimb5 sectl®n of a frame fixed to a‘'magnetic
circuit; a main diaphragm is  connected at the outer circunferential
portion wth ‘the inner circunferential portion of the edge; a voice "
coil to be placed in a nmagnetic g, ghe nmagnetic circuit is_ _
connected with the inner circunferentia ~ portion of:the main di aphragm
-a danper disposed at a place inner than'the 10 nmagnetic gap is fixed at '
the outer circunferential part with a plate of ‘the magnetic circuit;

- the danper is cohneAtleddspedker, weharedth part with the central portion

of a sub-diaphragm anudthe outer circunferential portion of = said -
sub- di aphr agm i sAR Gdgeciseepnrectad alpphe outer gireusiferentiphpertion withygHpagm

at a ace outer than,a poi re the mai.n di.aphragmis. 15,copnect dd. with
Fhe voPog aeghion of ‘& frame Bred R0 n Madhibtie ifRIE B nain (eRDrRe s |

central pald, 8@ MPEE tthé 'Cgtgté‘ro ugiﬁ‘aﬂ‘fetrgnéilﬁf_r%dgﬁcﬁ{ Wtbi th?f 'C'nner

sub-diaphragmvia a center oudspeaker o alm 1,

wher ei n arcipg\g@foRsitRal portoR\ofAdd edge; 4 WoldeCcsil E8beCpladedl Bl ﬁ_ﬁ!nla%*netic
portion of sub-di aphragm 20 . 4. The | oudspeaker of claiml1, :
wherein a ghpstofctipe imagneticdeitcuit is connkeetad peithsthd daneenfcirtiemfetential
di aphragm or sub-di aphragm_. 5..4The | oudspeaker .of cl ﬁi m .2,
wher ei n_otPrtiomepthe main diaphragmioh dempey dispaserd ptarlage dnnet thantheap
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be gui ded Qo eRfY Cirthif;"EhdRBAADEF iS' EGitldcted at the central part with the
central portion of a sub-diap_h_ragn}; and the buter circumférential portion of
said sudeia'phragrx_; is connected to the upp,ér surface | of the main
~ diaphragm at a place. outer than ‘a point where the ma.lin. diaphragm .is
16 connected with the voice coil. | | _ .. | \
2." The loudspeaker of clajm. 1, wherein the central part of damper
is coupled with thg central portion of Sub-diaphragm vié a cente_r' cap.
| 3. _Tl_ie loudspeaker of claim 1, wherein an eage sector is provided
in the outer circumferential portion of sub-diaphragm. |
20_ 4. The loudspeakér of claim 1, wherein a dﬁst cap is pi'ovided on
~ the upper surface of the main diaphragm or sub-diaphragm. - | |
B. -T_he lbudspeaker of claim 2, wherein other damper is
_additionally provided betwgén the center cap disposed in the center of -
- damper _and the plate. |

25 6_. The loudspeaker of claim 2, wherein the center cép is extended

downward to be guided by a part of the magnetic circuit.
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