*noeSeh _h\\ (~6T<B) Y DESCRI PTI ON ELECTRO- ACOUSTI C TRANSDUCER HAVING

VI BRATI NG FUNCTI ON AND METHOD OF MANUFACTURI NG THE SAME 5 TECHNI CAL

The present invention relates to an el ectro-acoustic transducer haV| )
vibrating function, and a nethod for mmnufacturing the transducer.
BACKGROUND ART A conventional el ectro-acoustic transducer having V|brat|ng
function (hereinafter referred to as a transducer) isﬂmmw Japanese
Pat ent Lai dOpen Applicati on NI BE2R@RIFETIIO Nhe conv WJI Wsducer is
described referring to FIGS. 5A and 5B. FIG 5A is a plan vi,gW G5Bis a
cross 15 sectlonal view. Referring to FIGS. 5A and 5B, the transducer's

voi ce coi g nprlses
2 mmanet | B A L R N R AT O o

an el ectric curreANDMETHOD OF MUONUFACTERING THE SAMEon 11b which | s

integrated with the magnetic circuit 20 portion 1la. The weight portion 11b
is adfed for the purpose of sensing vibration of vibration section 13 ,

which will be referred to | at hpn section 13 generates
sufficient vibration, the melgtﬁc%g$ﬁ;%LH§§%‘can be omtted. Magnetic
circuit porti Of'l“lﬂelvﬁre%é‘ﬂ Riefitibn RElatdsOfd A Re18ctRo-aERRAC! Bahsdcé Bﬁﬁﬁg 16 via
a suspension 12 bration section 13 conprises magnetic circuit 25 11 and
suspensi orbrhafing Buaeton gund Homativdfor cmnnfadturitg theotnansduaee a nechani cal
resonance circuit of acoustic section. Magnetic circuit 11 and suspension
12 constitute a nechanical resonance circuit of vibration section 13.

Wi g 9 portion 11b is a nol de%A?%@R@WB'&RTQ t ant al um powder, suspension

12 and magnetic circuit portion a are Tntegrated with the weight 30
portion 11b thrA'?l@hv@ﬂtlbﬁﬂeékcﬂﬁla@bﬁglcpltmﬁﬁdiiccimdiﬁi?/l\dbraamgnﬂnmmﬁe
conponent. A baffle 17 is bonded with perlphery of aphrggn110 and ;
rror 2 dheeipadteriiserrednio 85 a NGRS 1&9@& i disalosed 1in cJappress- Eaant Laidzd

el ctro-acQust i nsd t|n nct descri be el ow. As
Voi ce ool PbabaPpLERRELNGE a0 s 3Ral ot sttt Ripnded I biibeds

portion %fé}‘rmWFi’Gs ASACYhA SIB, | FI@}SIA'@% Y Q/‘i‘e\ﬁOFlGW igenefsses a
driving force. Since a wei ght of voice coil 10a is Very small relative to

t hat 16f ﬁﬁgﬁenMQHGWICU|t 11, nagnetlc circuit 11 does not vibrate at nost
f f 10 br at Thus, h

10 1 5 vi brat ed Bgtovme ® B S/ and § By dhcianuliesimuaica ot Biivddguency
ranges. éaodﬁfg'i’i?%ﬁatd atAC}ﬂa é‘tfé Qi?cmfl?’ 11% Jx@@rl&g’?hga%akﬂﬁ c‘ffcﬁita]i%r% by a

human bo ni' cal onance sect 3 i s set

at a cer tHawhichqienetited iildhvixﬁg pONES by Iﬁl@lwlh ah edéctiibeuaeat it veics eoili on.
Mechani cal i npedance of vibration section 13 becones snallest at the

nmechani cal0% adntm secightepeidionyl bl'ﬁéﬂ@i (b? éntegiaded With the swagnetiencisgnity f or ce,

vi brati on_1 i 0 C rat I e e to be sensed
byt 78 hupeoBofl VR BhP RERA 318,15 Bdd, 265 RPN B BBy Sauc
of vi bratyiBfatRRCif ﬂBralﬁ)nsse‘éﬁbﬂ hB ,(Whith will Be YeIbabBd t@1atBROMEhivibfaltioaui t 11,

in an approxi mation) accel eration of vibration section 13. In the

convent i csegtion rlamw&s stdf/mmgt vﬂmtamn,dhe menghtipontiopdibicam§eiomipedt he
above-descri be rinci a reson ircuit bec s to have
2 hi gh resonanﬁﬂggn%nfpﬁég@t BPTIPToT ofnd el rmardon 1) Pve SHERPEGEEY dn 13
Whi ch hasgamb 4i69Ga er?s"ior? 1293W151at1\6h%"eéﬁ61?'i3%% irRiRs Jn?arg%eﬁﬁ%h‘l% jcal
resonance requency perses | ar agal nst ‘reso ance quency signals
del i 2&r edlt candolsuspemldn Pa fDi ltragm dé) fand wolveatcoilg 10abconstitmtesact i on
13. 25 This dlsper5|on | eads t0 problenatlcal di spersion of vibrating
force. ThHacehapelsiesanancenslrihi daprcoustisnsastions r ddasnlic icycwauye@néy vei ght
di spersi o t Ss,

P éhsgéns\{bn?gfz‘ cbﬁ&ltglgeg{z bﬁé@h%ﬁl{g %J&%%chﬂndﬁéﬁfagﬁh sEiGi 18

wi dt h, Youn ulus suspensi o supporiing

posi tion di sperwefpht oporsieaPETsiioNa Jxﬂomed fshe lcohfihings tandduth @oprdegent
invention addresses the above probl enms and provides an el ectro-acoustic

t r ansduceyushendiony 12i andamaggeticeinchidrportiprrld atare integnated owith the weight

30 portion 11b through an insert molding process to provide a one-piece

component. A baffle 17 is bonded with periphery of diaphragm 10, and

T
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“r d 3 resonance frequency of the vibration section can be adjusted at |ow
cost, and the dispersion in vibrating force is reduced. SUMVARY OF THE

| NVENTION 5 An el ectro-acoustic transducer having vibrating function in the
present invention conprises a diaphragm a voice coil fixed to the

di aphragm a magnetic circuit provided with a magnetic gap in which the
voice coil is inserted, and a vibration section provided with suspensions

f or connettadhed tofeamadbetic circuit to a frame. Weights) for adjusting a

resonance frequency of the 1 i bration sectign js(are) attached to the

vi brati on sect&te?W’bQE"efatIBH Qpr%@ula OYf-CORMASHIP nﬁi?fr&’p@qué?lﬁeﬂa R a

course o ks , . and t he suspensions are
ha@@&%{a’gﬁglfﬁ{l@@fﬁ deQribQFrdlb@Te.

connecte connecti ng positions based on the above result.

The wei ghts) fag wdiesbil nidat iedismeseddnce nfagaaticpay A pftiiggidtkseinéuit nvention
is(are) attached so that the weights) does not cause shift of 15 the center
of grévi portism 11s when an iAfR cusient hapBiRdEVoBESER] PP @enortesHE dDRING NGS FI G

1 shows plan view of a vibration secti .before a .di aphragmis attached)
of “a t  ak¥lEce ST acRaietah Bl oo Bhin ety “iubarhtiE R 'Bacobo
present | il I ; i VA i J efore a
di aphr aghﬁg?eg% '([& ggﬁgdﬁ’ orfﬁa tﬁ(ﬁ?&ﬁgg dl%)\relS glfé)(t:(;%#ﬁ/gﬁéégtt Whgggﬁqﬁg?é}gxeml ary
enbodi nendngek) Whil8 viosceacail H8x alometviibratds. viEwss dmphragn 196k dibrgtegoby i on of

t he suspension . and the frame. 25 FIG 4 is a plan view show ng a wel di ng
portion ¥PiceRillatoaensite soundsat mestoffreqigRe AN S enpl ary enbodi nent .

FI G Ais pl i § tsl : . Fl i Cross
Gect 18l vi wSe fittabionSeChO 13t P05 el | A6tarion 3.2 Buffa bt £
PREFERRER mbERddid4ENE oime! froqisiryssf &ibrafios decton NBY isgetvata aderfagn f unct i on
of the present c 4 invention is described in the followi ng in accordance

wi th exefrsqaencyertbadiiselnvwer thirerthahoft dhe| @oustic Fsegtipn. | n M¢ahanical
descriptions, those ¢ onent s . dentjical to conventiopal, technol ogjes are
Fepr esontBRCHACEe Oho VIMBAGE e iBMe ddn EBptits, SPEIGH A% nbeudSeaBibn i o
om (t ed. ol HFRARSHLYTCNENdTbArd, S Svith Bl SMalll GtV forkh DURthgh Secti on,

which is a key part” of "an el ectro-acoustic transducer "havi ng vibrating
f unclb onsecticac 3 raangenerate ha ambratieniheyeyemoughdiorbatsensed by the dsanan

e el o8 . Sl B ol i S by
e s AT o ORI A i 5 T B,

does not ahdnactdleratian of vilbratioffscO@Nesi ¢ circuit practically . The magnetic
circuit 11 and_a suspension 12 15 (hatched) forma vibration section 13.

Fi xi ng porti ondn 1Be wenyertioral dransdaceiniavgng pabration fumction gpesatingedn at f our
Pl acss i thé abbvL- tegci:rfbe%r rp?i%ﬁ)?&“%he 'rA‘Ae;[c o Ql iré]sotntalrelceIO rc‘lar%%ﬂt bgc%bn?edsi rtTcl)ent
have a high resonance sharpness Q in order to vibrate a vibration section 13
which has a large mass. As a result, vibration section 13's mechanical
resonance frequency disperses largely against resonance frequency signals
delivered to voice coil 10a from outside for vibrating vibration section 13.
25  This dispersion leads to problematical dispersion of vibrating force. The
dispersion in mechanical resonance frequency is caused by weight dispersion of
vibration section 13, dispersion in material thickness, width, Young's modulus,
and the like of suspension 12, and supporting position dispersion of suspension
12 and other factors.
30 The present invention addresses the above problems and provides an

electro-acoustic transducer having vibrating function, where the mechanical



“these are connected by adhesives, other nethod such as a caul king, a
wel ding, a brazing and the |ike may be enpl oyed. Suspension 12 and magnetic
circuit 20 portion 1la are forned integrally when weight portion 11b is
formed by resin nolding. Wight portign 11b is attached with weights 14 for
adj usting nechani cal resonance frequency at two places in order to adjust
mechani cal resonance frequency of vibration section 13. Wights 14 are
al i gned mwsorange £tgspugncy ohthesibpatig segtiphcandie adjestéed at loww cogtaand theof
magneti c,.Ci rcuit, pO{)ti.on f11a .and wei.ght portion 11b. Therefore, the center
of gr avi $§PeIpton inbrating forceds cediicedched does not shift on a pl ane
direction, remaining at the sane position. The position arrangenents) for
wei ghts) 14 is(are) not necessarily be as descri bed above, a nunber of the
wei ght may be one or theSUMMARYQF THBINMENTIONN one, in so far as the
wei ghts) does not shift the center of gravity. If the center of gravity
shifths as a r ednieledfo-pepuspisdransguectohaving yurajing functiors in, thsy presest sect i on
13 is liable.to cause a rolli not i on when .it.vi pratg. W, a process of
manut act BV ERGOE RS hcdibRehed, a7 Polt Coi il 18 B ibefbRudher o
circuit dhhohdtid é¥@ft pRovideIWithG Mh?ne’ii@%ﬁgﬁi WhichZht Yol dBiVishhgdrtean section
13. Then, Voice coil 10a attached To du 5 di aphragm 10, for exanple, is

i nser t edanda tvikratiegreection gpapvided veitin sospensions ot cponddtimg theé amagaeticdunmy

current i.,s agpl ied.to voi eigg?(i 10a.,,Or, a nechanical, resonance circuit of

I .
vi br at i ofiTQUEHPof framg; e fah aditdingap ESOPRRCE HRAMEREY el these
operg i n: I ' C e q Y. S
roacey ca e SeoAMisRRE) aRBekd B [RCDRRAGN sLARANBARED bEAHRRRYSL ° e
fornul a ehawement performet diring afoourse! af prpditicn presy) oy tie framehgdvi br ati on
section i s neasured previously, and then using the Fornmula 1, a val ue of
wei ght 1thetsyspensieans are genneated pba plualityeof canmgeting positions hasesk o thei sfyi ng a

predet er i ned_reson e fr. n can be 15 calculated. The weight value is
G vi ded BYVE Rr DR RAEIED Y aRiisbRe; ths” HstaRte Srealfiey RO mant)
Veéi ght s ﬁl%‘éérﬁgin%ﬁtjdlﬂEé(ﬁre?ra‘?taéhé@%QHat' ﬂl_er@éig%@n) WBeP A0t ChessHift o1 NG
adhesives or the like . Ahd then, real diaphragm 10 wwth voice coil 10a is
at t akdhedthecehtearod grévity ofithehabrationesectood. 10a i nserted in the nmagnetic gap

of magnetic circuit 11. A 20 transducer is thus produced. The
above-descri bed manufacturing process can be carried out on an assenbly

line, which can furt Eg,q) bﬁ(]p KNORS i nvention enabl es

hi ghly efficient andhgla I eﬁgro ug?légnagrﬂfﬂraggls{%ucergshavi ng vibrating
function, w thFiGbt ahooas plestvien df3a vibratign acprien €beforé aediaplagnaixe
frequency. 25 |In _the present enbodinent, the nechanical resonance frequency
of vi br adftashedbef iactiansducer Hypceprdanasywithamexemplgry smbodimpry of dree, t he

wei o] L hr.at | section 13 before attaching weights 14 has to be set to
be %ghﬁeééﬁlgk%@?m{'han designed. This neans that the mechani cal resonance

frequency is hFpher shbdR plaR V& IsT avitsidtibh Reeeer (befdYe aodidphiagm e
mechani cal resonance 30 frequency can be adjusted rather easily during
assenbl yattached} of a tranedyrenin A¢cordancs wishanother axeaphbiry embodimadnt er ni ned
mechani cal res nge. frequency. .. ‘. 6 In the present enbadi ng

descri ptions aﬁﬂﬁbgsgdao O3S éé%té‘)%ae‘(lgwt OVH& ?‘aweﬁﬁ%aﬂﬂrﬁap Qfgi"&?nance
frequencyudnandiBASHESHe FAnidhe course of assenbling the transducer, and then
wei ght s %ﬁp?gr agljﬁust ment are attached in accordance with the neasured
mech2ii cal resBHan és & pdapueiesy shdenigle sl dimgginotion Df dhe suspradionsandof

adj usti nﬁieéhere can_be an aJternative procedure. That is, weights 14 for
adj ust ne ARC po anethse pxemplry, embodimeeni ng provided in frame 16 at a

pl ace correspopﬂi}_@ﬁgcpgali ?Iéeg‘fjéﬁ%éb’g‘gﬁlﬂfon\ﬁﬂfﬁmd“% .ti on 11b. In the latter

procedure, the Tesonan _ _ stent can be nade even after a
transducer is FIGI$Bed.a ovbshspdtionsl viewaofaoeynvémivhabeahsdycerr t her 10

i nprovenent of productivity can al so be expected in the latter procedure.
Second Enbodinment FIG 2 is a plan view of a vibration section of a

tra ucer in a ! I i 0ss secti onal
viewof a wel demgﬁgﬁfﬁgﬁoﬁﬁﬁﬁgﬁ? pr-at gﬁiﬁ&?éplmﬁ4 is a plan view
s prg\éwdingm a vel dpghcRalidonstiefirahsdhBirahhingS eibraily FhndidP A iRd presesP! ary

—~ i




" Onl y' the point of difference fromthe conventional technology is described
with reference to FIG 2. Suspension 12 and franme 16 in the present

enbodi ment are connected by wel ding. Furthernore, regions 12a for wel ding
20 are provided at four places each hgving a long length along the
circunference direction of suspension 12 around magnetic circuit 11. Like
in the first enbodi nent, a nechanical resonance circuit of vibration

secti on imentononp| d¢seribedhir hthes fallbwirig f imi adcerdasicagevithef eweenplagphr agm 10
is attached . So, the_nechanical resonance frequency can, be 25 neasured.
Ther ef or @P%Pﬁﬁn%ﬁse sfEagute %&ﬁ-]be' pﬂé&r mednadh¢ hdescriptiongnifbasarent .
Nanel y, . . Al i ne 1L.cah r ce

fr equoncgOREBEERF AisAIE LBk Dol b StoRLA e TER PN ER BB S onance
f r equencyarfie agfefeirde BiindrhRGhidrtlle desorptional onagted 10 with voice coil 10a and
t he predeterm ned nechani cal resonance frequency. In the present 30

enbod® nent, wel di ng positions between suspension 12 and frane 16 are

cal cul at ed Lﬁr otat ai ni ng the predeterm ned nechani cal resonance frequency.
I'n 7 EF& Pbodinglt e nsion 12 and frame 16 are provisional ly fixed

t oget her by weggh oW : I i ief & obt ai ned
by the cal cul a?%!r}gstho chahggwé§\?g)§ﬁ @gfﬂtiﬁgﬁéﬁﬁgﬁp\gl&ggﬁg %gﬁ‘@f déflz{)hporti ng

t he vi br alectro-soeastio trandduddrehpriag evibratinge dumetidnain cacordanonawithk dn equency
is thus obtaiped. 5 Since the nechani,cal resonance frequency.is adjusted to

the pr edé{(@nmaﬁiﬁ&mbgduaegw%ﬁm RYgSeAY ineardiong  phecmapepowat At diffgrencs on 12
2 rotfanre 9 SallaNoPRRent bRy 'R BRI A BROTENR AE6 V2 e

Descri bi agjugfiag airésdrance tReueidVvattdichealto wavélghopsiien! d be perforned to

| eave a 10 | onger support for suspension 12, "and then wel ding is perforned
again at a pre&eferipgitotFii.1 cn magnetiscdirguitchl compoisas aemagreficepicquit s

Gor ng. -t RRTUA IR e & BEGALADEPF doRREI 4ok ol JunChah Bk e Bhei 1)
duri ng aiﬁ%ﬁgﬁ% &f}&%@?ﬂcﬁﬁaﬁ?@p Thé %%@ﬁca‘éﬁ&i’i‘?ﬂqeaﬁcﬁrﬁg kndidf 12
m rmea nec a e a

pr edet er ani resonance 15 Trequency. Int ve description,
suspehsi ¢hatéRedrfdrhraavibratibneseetibnidl | y wel ded at a stage where vibration

section 13 is conpletedq, but it is stage still half finished as a
transducer. Be&1¥BS8 mﬁﬁora%bﬁlbcmrﬁ?we dosuspensien ilag@retpﬁ@wéeiah be an

rame 16 (A PRLeO NS Symbletic shagRemee, AThObPiihepRRAREhdpaRE) =0

e per rougf an opening Provi

latter ptissedisé @onhdited B adRESI fed, bEEIaASHod30cRAs ajaullifigl, 4 Weldifig, a
pr edet er mi ned nechani cal " resonance frequency even after diaphragm 10 is

at t ached baawing andpibgrlike snayr be leanployed dubespensioni 12 andomagretichtigcyit ocedur e,
t he eration attachi ng.and det achi ng.t,he dumry. di aphra i s_elimnated
and 20°1 BoRitdLe ae R ipeiE Rhe Shig e aoR Rt B B BRE Y i &
shows a mRslfged exanpl e of the present enbodi ment. Though, suspension 12
in the present” enbodinent is extending in the circunference direction to
forma regi on Weightpontiendilbgs attached withivecightsi 14 fod adgestingen¢chaniqahnded

also in the radiys direction to.widen the region 12b for, welding. 30 In a
case wher€SORaNER ATORIEPER 4t P PACESHIAPHICH gloaadistigreshanical rrsambase c )

r esonancerdgBHUFBE X ibrati¥hi'stcidPI8. t WéaBhis™4 add altBhell B PARIgbhAMind N 8
25  passing through a center of gravity of magnetic circuit portion 11a and weight
portion 11b. Therefore, the center of gravity after weights 14 are attached does
not shift on a plane direction, remaining at the same position.
The position arrangement(s) for weight(s) 14 is(are) not necessarily be
as described above, a number of the weight may be one or the number may be
30 more than one, in so far as the weight(s) does not shift the center of gravity.

If the center of gravity shifts as a result of the positions of weight(s) 14,



L

region 12b for wel ding which has been expanded also in the width direction
provi des a stable welding condition. For exanple, for a transducer of 20 nm
square whose nechani cal resonance frequency is approximtely 120 Hz, a
subtl e adjustnent of about 0.2 - 0.4 énnfor shifting the resonance
frequency by 5 2 Hz is required. A welrding for such an adjustnent m ght
overlap on the provisional welding. The greater width of region 12b for
wel di ng wibdationt deationtlBds liahlet toafausde rellingenstiomwiekdsvibrete] i nfl uence to a
conpliance of the whole suspension 12b. This allows to _set a |large shift
anmount for theNWéaapﬁy:eéw?ma@ﬁfamth€ﬁéﬂ®6ﬁ¢¢fg§ﬂ5§¢r&wdi~s effective to
avoi d overl ap i es Gl Nt . sed on a
PRARSSSY flce %C%@fb\ggtr% @gim&tﬂﬁ%angﬂp%ﬁﬁbgﬁﬁ@

structure where suspernsi on I's’in wel ght' por b by a
resin nojZlitgdform Vibriftien Seowd® 130 NTPREN tvoiéd Goilne0aveitdched it diEaAmyon! y
between frame 16 and suspension 12. However, the present invention is not

| i mi thed diephtagnuboy tatesxampledisdosériesutontheomagneaticogar of magnsticicireuitlb nay be
made of a metgh suq? 15 as iron Ihat.cgn be.meIdF? so that it canlbe wel ded
with suspdtiondia,and difmmy currgutis applied 4p yolqreeqtl {@a. nOh 7 mechaifalneq
mechani c n - o n twee ens| 12 and
wei ght p%rk?ﬁiégﬁgﬁgemé\g\%rswﬁl %g(f/t quag%bgéﬁgng?nﬁﬁe%?@i %l?}d{r@?.o conduct
the wel dThughesat b thdset oppeatidrisqivibrhfion g ctios AS'%s meichdicul tdsonawpeect to
productivity. 20 The foregoing descriptions on respective, enhodi nents have
been basHEqUANCY isrBeesned, ’\Kh@rraecdlam,f@ﬁ]aﬁm@nce Secsvgnew: f5 iseeplewlaiedof

i ndiy d viprat i o tion of a transducer is neasured after it is
attal\(gned Bheaﬁglﬁlékaeﬂelgﬁrg a difference froma predeterm ned nechani cal
resonance frequency ¥s=uselnimc 25 obt@Ebthiil Hhe predeterm ned mechani cal
resonance frequency. However, when the magnetic circuits, the suspensions
and the framesMase (weighthin of ithe aibratipn sseetioly is anesisureshprexioushy, tanded

vi bratiop sections inte ed with {he, i ircujt, the i ght portion
ond ¢ he et B Eardl Lupsblisoot WeidROE thal sBotfbe aubefedh® Bt 5F one
| ot of t i Vi i FO; ty I e sanpl e
5 att achoiftar stfor K ShdPing2E prRletemlrRetesd AR PRt e R e
det exim nealemated. 9l Thef weighe vahrenis alivided bere yumbpriof welight positions (Bvbocat i on
shift for the welding. And pr8ducti on of el ectro-acoustic transducers

g C .
havi ng vitbrthe i Pgseninemudimangtine Weighis aving thec ¥ahignaee wittaghedein

deter m ngt | . . - crJ ~sanpling process until new

vari ati Oﬂe%kgééﬁfgi%%ﬁldsﬂéésﬁ)hﬁsﬁg(ééﬁesgﬁésl %ljat?' \gliqlé%eil nmeasurenent for each of a
transducer congu@ttRéh,irBalt digpiagarf$6 with {biee RO ik @tablied feEframe 16

el ectro-acoustic transducer having vibrating function for the ﬁur pose of

obt ai ni nwith the spiceceeil ABa imssetedrindhe magnetiargap dfrmageetivyciretielliet & i nati on

of wej ght, for. resonance frequency adjustnent and the determ nation of
wel ?ﬁﬂ%g bggqqchhlségﬂs B?@FF&H nated. This contributes 10 to a substanti al
I nprovenent of TRE %ﬂHGéJ_dEbérYbed\'fﬁ{ﬁhfactﬁr'ﬁlga p?éét‘s@ ANEHE chitfedSBRPLY dmondi tions

influential to the variation of resonance frequency, such as a suspension
mat er i al agseinbtydie, whaichhtanofurtheynist iaatomated.i t Thos tthepresent linvéiitiom are very

stabl e, excluding.the.typical |qt-to-lot, varjations, the above-described
product i slalﬁcbd%h&!g%y ﬁ?fl?l)éﬁt #nd s%ﬁ’é? imad%‘é%wt ﬁr@ﬁﬁgwaﬁgamgav AR r
efficien : i . P . td t he
el ectro- gl%:n(%lgﬂ iug;nlhﬁglrjlrsa l@?eérggl Iﬁ%? @Seﬁgﬁeﬁh{g&%ﬁ%ﬁﬁéﬂgiﬁeﬁﬁlg ﬁg%i cal
resa@zgance freqglienky présent berabodignene,C theomerhanieal 28scitaabe | frequbncn ah

efficient_manner in accordance with the present invention. Thus the present
i nvent i oMibsatien sretion 16} ismdiustedby addingareightsabd usThereforanthgoneight efvi ng

vi brating..function. at | Qw.cost ...and._provi a great ipflyenge..n the
nduot ry ViorAtiEh BB 43 b BiheniBE wBshS 7% s pCB bl o5 R Mot ng
functi ONJig &P than Héﬁi%r?ed.r alkis relisoRBf AR@"Mathdi8ed regdhadiet TrequehéPREr Y
thereof being fixed To said 5 frane; a voice coil fixed to said di aphragm
a nagnet higher thoami & predeteirméntddrequencyng Bt socdajag, the mécheniehiresonsiae coil is
! nseéé edfrealrllgncy can be adjusted rather easily during assembly process to keep within

an allowance range of the predetermined mechanical resonance frequency.



a vibration section provided with a suspension for fixing said magnetic 10
circuit to said frame; wherein, said vibration section is provided with an
wei ght for adjusting a resonance frequency. 2. The el ectro-acoustic
transducer having vibrating function gf claim1l, wherein said weight for
adj usting the resonance frequency is attached to a 15 position where a
center of gravity of said vibration section does not shift. 3. An

el ect r o- acoust Inctherpraseni cenbatdmienty deseriptionsgarcurased om a cage wdiergythea f r ane;
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suspension and a fixing portion of said nmagnetic circuit and said
suspdnsi described rwey eddadipstingartherec san hsuam algrnaiivieepraceduee. f iThatdsposi ti on.
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Second Embodiment

FIG. 2 is a plan view of a vibration section of a transducer in a second

exemplary embodiment. FIG. 3 is a cross sectional view of a welded portion
15 of the vibration section. FIG. 4 is a plan view showing a welded portion of a
vibration section of a modified exemplary embodiment.

Only the point of difference from the conventional technology is
described with reference to FIG. 2. Suspension 12 and frame 16 in the present
embodiment are connected by welding. Furthermore, regions 12a for welding

20 are provided at four places each having a long length along the circumference
direction of suspension 12 around magnetic circuit 11.

Like in the first embodiment, a mechanical resonance circuit of
vibration section 13 is completed, which is a half-finished stage before
diaphragm 10 is attached . So, the mechanical resonance frequency can be

25 measured. Therefore, the same procedure can be performed as the first
embodiment. Namely, a process for obtaining a predetermined mechanical
resonance frequency is performed based on a difference between a mechanical
resonance frequency measured by attaching dummy diaphragm 10 with voice
coil 10a and the predetermined mechanical resonance frequency. In the present

30 embodiment, welding positions between suspension 12 and frame 16 are

calculated for obtaining the predetermined mechanical resonance frequency. In



''wher'ein said nethod further conprising the steps of: 10 neasuring resonance
frequency of a nechanical resonance circuit; and adjusting said resonance
frequency based on a neasured resonance frequency and a predeterm ned
resonance frequency. 6. The nethod of -manufacturing an el ectro-acoustic
transducer having vibrating function of claim5, wherein said adjusting
step further conprising: 15 determ ning an wei ght for adjusting resonance
f r equencpractised suspension 2asnd efitames b aaree pfovdsionally fixetl sagethpr dget er mi ned
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conduct egectionel3. THehreddteahined ricchanival Y&onandcaib@ibncy is tud Jbtsined. 8. The
met hod of manufacturing an el ectro-acoustic transducer having vibrating

funct® on of cl Qinge6,theheneghanical dresonaees nfrequéntyweisgradjdsied adp ushd ng 25
resonance frequency tp said vibration.,section . s conducted.after said
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resonance frequency higher. than said predeterm ned resonance frequency. 10.
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circuit Tixed to said frane, said at | east one Set of nechanical resonance
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| ai m 5, wherein
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sai d13usfreqaemey. said at | east one of a fixing positions being
provisionally ]illl ﬁleedébo%réddescription, suspension 12 and frame 16 are finally welded
at a stage where vibration section 13 is completed, but it is a stage still half-
finished as a transducer. Besides the above-described way of adjusting, there
can be an alternative procedure. That is, a final welding of suspension 12 and
20 frame 16 can be performed through an opening provided in frame 16. In the
latter procedure, the resonance frequency can be adjusted to the predetermined
mechanical resonance frequency even after diaphragm 10 is attached and a
appearance of the transducer is finished. In this procedure, the operation of
attaching and detaching the dummy diaphragm is eliminated and an improved
25  productivity can be expected during production.

FIG. 4 shows a modified example of the present embodiment. Though,
suspension 12 in the present embodiment is extending in the circumference
direction to form a region 12a for welding, that in the modified example is
expanded also in the radius direction to widen the region 12b for welding.

30 In a case where a welding position for obtaining a predetermined

mechanical resonance frequency is very close to an initial welding position, the



"fixing again at said deternined position for fixing. 12. The nethod of
manuf acturing an el ectro-acoustic transducer having 15 vibrating function
of claim1ll, wherein said fixing at determ ned position is conducted by one
of wel ding and adhesi ves. 13. The netRod of manufacturing an

el ectro-acoustic transducer having vibrating function of claim1l, wherein
said fixing at determ ned position is conducted after said vibration
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and suspension 12 with respect to productivity.

20
The foregoing descriptions on respective embodiments have been based
on a procedure, where a mechanical resonance frequency of individual vibration
section of a transducer is measured after it is attached to a frame, and a
difference from a predetermined mechanical resonance frequency is used for
25  obtaining the predetermined mechanical resonance frequency. However, when
the magnetic circuits, the suspensions and the frames are available in a very
steady condition, an unitized vibration sections integrated with the magnetic
circuit, the weight portion and the suspension can be supplied . In this case, at
least one out of one lot of the supplied vibration section is (are) sampled, and
30 the sample is attached to a frame in the same manner as in the above

embodiments to determine an weight for resonance frequency adjustment, or a
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Namely, in a state where the supply conditions influential to the

variation of resonance frequency, such as a suspension material thickness,
weight of magnetic circuit portion or the like are very stable, excluding the
typical lot-to-lot variations, the above-described production process by the

15 sampling measurement leads to a further efficient production.

INDUSTRIAL APPLICABILITY
In a production of the electro-acoustic transducers having vibrating
function, the mechanical resonance frequency of vibrating section can be
20 stabilized in an efficient manner in accordance with the present invention.
Thus the present invention provides a stable quality electro-acoustic transducers
having vibrating function at a low cost, and provide a great influence in the

industry.
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a voice coil fixed to said diaphragm;
a magnetic circuit provided with a magnetic gap in which said voice

coil is inserted; and
a vibration section provided with a suspension for fixing said magnetic

10  circuit to said frame;

wherein, said vibration section is provided with an weight for adjusting

a resonance frequency.
2. The electro-acoustic transducer having vibrating function of claim 1,

wherein said weight for adjusting the resonance frequency is attached to a

15 position where a center of gravity of said vibration section does not shift.

3. An electro-acoustic transducer having vibrating function comprising:

a frame;

a diaphragm at least an outer periphery thereof being fixed to said
frame;

20 a voice coil fixed to said diaphragm;

a magnetic circuit provided with a magnetic gap in which said voice
coil is inserted; and

a vibration section provided with a suspension for fixing said magnetic
circuit to said frame;

25 wherein, at least one of a fixing portion of said frame and said
suspension and a fixing portion of said magnetic circuit and said suspension is
provided with an area enough for selecting a fixing position.

4. The electro-acoustic transducer having vibrating function of claim 3,
wherein said fixing portion is fixed by welding.

30 5. A method of manufacturing an electro-acoustic transducer having

vibrating function, said electro-acoustic transducer comprising:
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5 a magnetic circuit provided with a magnetic gap in which said voice
coil is inserted; and

a vibration section provided with a suspension for fixting said magnetic
circuit to said frame,

wherein said method further comprising the steps of:

10 measuring resonance frequency of a mechanical resonance circuit; and

adjusting said resonance frequency based on a measured resonance
frequency and a predetermined resonance frequency.

6. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 5, wherein said adjusting step further comprising;:

15 determining an weight for adjusting resonance frequency based on said
measured resonance frequency and said predetermined resonance frequency;
and

attaching said weight for adjusting to said vibration section.

7. The method of manufacturing an electro-acoustic transducer having

20  vibrating function of claim 6, wherein said attaching said weight for adjusting
resonance frequency to said vibration section is conducted after said vibration
section was attached to said frame.

8. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 6, wherein said attaching said weight for adjusting

25  resonance frequency to said vibration section is conducted after said electro-
acoustic transducer is finished in appearance.

9. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 6, wherein an weight of said mechanical resonance
circuit of said vibration section is set so that said mechanical resonance circuit

30 has a resonance frequency higher than said predetermined resonance frequency.

10. The method of manufacturing an electro-acoustic transducer having
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vibrating function of claim 5, wherein said adjusting step further comprising the
steps of:

determining a position for fixing again at least one of a fixing position

10 between said frame and said suspension and a fixing position between said
magnetic circuit and said suspension, said at least one of a fixing positions being
provisionally fixed, and

fixing again at said determined position for fixing.

12. The method of manufacturing an electro-acoustic transducer having

15  vibrating function of claim 11, wherein said fixing at determined position is
conducted by one of welding and adhesives.

13. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 11, wherein said fixing at determined position is
conducted after said vibration section was assembled to said frame.

20 14. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 11, wherein said fixing at determined position is
conducted after an appearance of said electro-acoustic transducer is finished .

15. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 11, wherein said frame, said suspension and said

25 magnetic circuit are provisionally fixed, prior to said adjusting process, so that a
mechanical resonance circuit has a resonance frequency lower than a
predetermined resonance frequency of said mechanical resonance circuit.

16. The method of manufacturing an electro-acoustic transducer having
vibrating function of claim 11, wherein frames, suspensions and magnetic

30 circuits from same lots are fixed at positions determined by at least one set of

frame, suspension and magnetic circuit sampled from said lots.



