" PQe3e; 8<(d(6°T(. 7, DESCRI PTI ON  METHOD FOR MANUFACTURI NG SPEAKER 5
TECHNI CAL FI ELD The present invention relates to a nethod of manufacturing
smal | -si zed speakers used in nobile conmuni cati on equi prent and the |ike.
BACKGROUND ART 10 A conventional nethod of manufacturing

(speaker) will be described with referedce to Fig. 7 to memmmwm ng a
receiver as an exanple which is a type of speaker used in nobjL¢

comuni cation equipnment. Fig. 7 is a half sctional view of a conventlonal
receiver, and Fig. 8 is an expl oded perspectlve view of the sanme, and Fig
9is a nanufacturlng fl ow sheet ofp Eg &h% . In Fig. 7 to mgﬂumwmme
recei ver conprises frame 1, yoke 2 to the franme 1, magn ﬂm
to the internal center of the yoke 2, plate 4 bonded to the top oftcdhie
magnet 3, voice coil 5 bonded to diaphragm6, ring 7 bonded to the franme 1
after being bonded t o MBFHED FORMANUFAEC T RINGRSPEAKEROt ect or 8 for
protecting the diaphragm 6, and lead wire junction 9 of the voice coil 5
formed in the frane 1. 20 The yoke 2, the magnet- 3, and the plate 4 forma
magnetic circuit. The nethod of manufacturing the receiver is described in
the fd | oREGHINICARJEEILY manufacturing method general ly conprises a
nol di ng process for nol ding diaphragm 6 out of band resin filmby nmeans of
a die: a peri pherThQMQSCngllpfﬁml@er ates tuntmethodhef menufictunng smaHesized

di aphragm 6 by neans of a high precision 25 cutting die; a ring bonding
process f&neakpredised inmepile cammbaiqasion squinmernt a@ldégﬁﬂléfgm 2 6, a first
bondi ng process for bonding the voice coil 5 and the diaphragm6; an insert
nol di ng process for nolding a junction conmponent integrated by

i nsert - noLdi ic circuit portion formed of the yoke 2, the
magnet 3 QMF@{%&Q@%MO the frame 1 made of resin; a second bondi ng

procegp for bondi Ag e 6 A% Al R FabiiPR . PDuEATRRAF Hche A WA "

the volce coil 57n t1'C Ci

sol deri ngy &rc%ga ﬁliwﬁefégébgﬁgb ?ﬂg ’ﬁtg‘)dFi‘Q' E%ﬁr Jﬁ{gm#zbere%@hfé? a§ 9{1' tpgeo i ead

wire junction ng process Ing the

pr ot ect or js8 tyHe\¥e\BEaker st d n AIBYIR cORMBATChRORE ﬁ‘l?ﬁi@clﬁpt!”' ng process, the
ring 7 is 10°bonded to the periphery of the di a% agm 6 in the ring bonding

process, resul tinBig, 17 isnChslfsetibial View s esnntioaaP e es, aiﬁieplgiarsdistdiﬁ _
man- hour required for assenbly. Accordingly, there arises a probl em of high

manuf act uexplgded ptspedlivd viewt af the sanis andigigdDdp armamafaciusingflpwrsheet vfess
in thickness, the diaphragm6 is not strong enough and it is difficult to
handl ¥ t hthediaaphr iykigs 7 to Bigs Ontheerecaivier camprisbe frainreg 1 pyokd 2dohdeptotiess is
i ndi spensabl e to facilitate the handling of the diaphragm The present

i nvent i onframetb raagnes Ssbandedapdhe igteoml @ﬁm@y o tls, yokn g, nlaétpéémded to the
peaker s O 6 TAETS! der Sica il BOTGsEtS P Breet BEORE TcHoneRl IPURERTISN The
speaker mpagls t“f'@wﬁr@.tﬁﬁzfegh CoP SR ER bR AT
TRl MO U b el el
prot egy OrThé‘%ké Q?the magnet 3, and the plate 4 form a magnetic circuit.
The method of manufacturing the receiver is described in the following.
A receiver manufacturing method generally comprises a molding process for
molding diaphragm 6 out of band resin film by means of a die; a periphery cutting

process for cutting the periphery of the diaphragm 6 by means of a high precision

25  cutting die; a ring bonding process for bonding ring 7 to the periphery of diaphragm



. 25 upper die or the lower die to the alignment portion forned on the resin
film 3 bonding the frane and resin film and cutting the di aphragm out
of the resin film Thus, the position of bonding the diaphragmto the frame
or protector can be easily determ ned by aligning other alignnment portion
provi ded on the franme, the protector or 2the | ower or upper die with the
frame or protector disposed thereon in 5 relation to the alignnent portion
formed on the band resin film Further, it is possible to reduce the nunber
of conponents used by elimnating the ring that has been conventionally

I ndi spens ' 2 | 1 '

pri or ar >4 frstdeRalle Bk, fop oA Yok 3Anadc ARERRH o h iniert
ring is elglif PondNind GGAhEHAY cbRpbf RRRSEA i |- ice
coil and tr?e lf ggﬁrrgc e!gf; e(\)/i ouglyggﬁsggﬂé‘se}gc%np?h?tl ower g?lé)?\ég%rgg{bgg%ggocfv P _
toget her iaghlc ERenip pbitidh Paritedeofdihep/oke MNthe ilMet BenAaRe pldte 4 fngs ey, it
I's possibleto further reduce the man-"hour required for assenbly. Further,
the post - frameebsmdde ¢heeshpenkeondesuriding prodegs foi bofdmg thberdrhe Ar &5k itie

i nvention includes the steps of: fixing the nmagnetic circuit in the frane,
fi xi nd t hpngtion eomponent by arrhngimg the vasce coit Hirra magnetihga@yof the mhgnetic

di aphragm portion, and form ng the diaphragm by cutting and separating the
di aphr agneipenit pertionpacsoldiiring processefosseldeningi leadmiresof the ojneatodk’ to thend
the magnetic circuit can be very efficiently fixed and bonded by using the
band resi l¢ad|Wite dunetigzh§eof the framesiinagnd, ) thitd, bonrding frspcessrfos heanding He
cutting Oﬁ&réat i og, It beconmes possible to performaccurate cutting with
extreme cBIOCAYLD in a case of a di aphragm havi ng a conpli cated shape such
as a circular, angellipti.c,.or.a racing.track sh accordin 0.a nt our
of the di aphr agm HOWEVPP dfrth® abSye Envihtiondf madufliniie Briselt ihe eRech iy &
DRAW 4. Hg. i e peet Lve. .Vi ] bver in
one. phor ey pir b Aelipfe e B ERERF B itk Bondit broEed, FG R In

increase in the number of components used and the man-hour required for assembly.

Accordingly, there arises a problem of high manufacturing costs. Particularly, when
the diaphragm 6 is 10 um or less in thickness, the diaphragm 6 is not strong enough
and it is difficult to handle the diaphragm 6 in a single unit, and the ring bonding
15 process is indispensable to facilitate the handling of the diaphragm.
The present invention is to address the above problem by providing a
speaker manufacturing method which can reduce a production cost of small-sized

speakers such as receivers and the like.

20 DISCLOSURE OF THE INVENTION
The speaker manufacturing method of the present invention includes the
steps of: forming diaphragm portions and alignment portions continuously on a band
resin film; disposing a frame or a protector under an upper die or on a lower die;
aligning other alignment portions provided on the frame, the protector, and the

25 upper die or the lower die to the alignment portion formed on the resin film;



'Figi 2 is a flow sheet showi ng each manufacturing step in the manufacturing
met hod of the present invention. 5 Fig. 3 is a plan view show ng a state of
a diaphragmformed in a band sheet. Fig. 4 is a sectional view for
describing the step of bonding a diaphragmto a voice coil and a frane.

Fig. 5is a sectional view for describiidg the step of cutting the

di aphragm 10 Fig. 6 is a sectional view for describing a state of fixed
protector in a nodification of the present preferred enbodinment. Fig. 7 is
a half sectional front view of a conventional receiver used in a nmobile

convent | oroffing ikt BAR¥ ancicin fih Sarl il M diaBREGRR Bt YEIMK YT ¢
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met hod of the present in [ i e described in the tol ng wt

ention w

ref erencebg @aﬁbgdeténhihreatwjhl%rﬁng @thdrlighencii® pottidt pRsvidePoh ke FrafiR, the
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conponents as in the prior a are given the sane reference nunerals, and
t hei r desprotedtooor tie wért @dupperdlie witls tlenframe! edprbteos dizspbsedethere fror
descri bing the speaker manufacturing nethod in one preferred enbodi nent of
t he prieserdlation tnthiealignmens portipraformedi orethe bantdypsindilm.oudspeaker, as an
exanple. Fig. 2 is a flow sheet 25 showi ng each of the manufacturing step.
Fig. 3 is a plan FushersHbvik rppsaible doeregduce the snuwinbgihiofigenmponents ased tyand
sheet. Fig., 4 is a_sectional view for describing the step of bonding a

di aphr agnehiwinating te 1eg thathpsbeensepnvepntignally jrdispensableonArcending fothe

describing the step.,of cutting the . diaphragm Fi.g, 6 ig.a section Vi ew
for descrPIsSHY mvehtion & campg;séﬂwgavoﬁv@c% I agthwsn@otaﬁlfﬁ%lﬁﬁpéwﬁheathe

nodi fi cati.Qn, of t?e 5 éleﬁfiqnt' refeirred nbodiment. In Fig. 1, firstly, a
band resiﬂlaghéa&m iSngep PhYe IRE 13 e IBR0ALSS £ or m a di aphragm 6. A di aphragm
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required for assembly.

Further, the post-process in the speaker manufacturing method of the

15 present invention includes the steps of: fixing the magnetic circuit in the frame,

fixing the protector in the frame so as to cover a diaphragm or the diaphragm

portion, and forming the diaphragm by cutting and separating the diaphragm portion.

According to the present invention, the protector and the magnetic circuit

can be very efficiently fixed and bonded by using the band resin film as a base. By

20 using a laser beam for performing the cutting operation, it becomes possible to

perform accurate cutting with extreme ease even in a case of a diaphragm having a

complicated shape such as a circular, an elliptic, or a racing track shape according to

a contour of the diaphragm, the frame or the protector.

25 BRIEF DESCRIPTION OF THE DRAWINGS



”and;attached to an upper die 20 by a vacuum Subsequently, an adhesive is
applied to the voice coil 5 and the frame 16, 15 then the | ower die 21 and
t he upper die 20 are nade in contact to bond the voice coil 5 and the frane
16 in the predeterm ned position of the band resin sheet 11 (bondi ng
process 1). Next, as shown in Fig.4, a periphery of the diaphragmin the
band resin sheet 11 with the voice coil 5 and the frane 16 bonded t hereon
is cut off by a carbon 20 di oxide |laser 17 (di aphragm periphery cutting
process), thereby nmaking the diaphragm6 into a conposite unit which

i ncorporates the j C (o] e G A : , . . 2C 8
is placed and bonggd ?b%nhlll ng"‘g?g%‘}eg”:? r%e%sﬁge ;\21 EFQ S’?:‘?&/Véltrlé1 taige%lg%lﬁ?lgg{r)#

that is a ﬁggg@gﬁ% oﬁﬂh%nt ?\fl?lfp&'ésfeﬁﬁfnveﬂgeﬂ.e“ ccircuit Ais 25 inserted
e n

into the gentra ole of t ane 16 a I's bonded by an adhesive (bonding
6 process 3) to cpiyl ot g aa | ABGS RABKE shoMingles4ch IRSmAASNLing2 GRY dhNéhd O
the present preferred enbodi nent, the alignnent portion 13 I's al'so forned
when the handfactsiing ateeledd dfithepresgnrinvention. a di aphragmin the nol ding
process, and the voice coil 5 and the frame 16 are bonded 5 by using the
band r¥esin sheet Fig.ihist dpliaoniiwghpwingastde dfn didphragmy, formed dn moband! e
to make the ring 7 unnecessary which has been indi spensable, and the

di aphragnsl®eli th the voice coil 5 and the frane 16 bonded thereon can be
formed by cutting_the diaphragm periphery bg.carbon di oxi de | aser 17 |ater
in the di aphr agm Big idpiser sectignal m%ﬁumgl ingdtbe stapgok bondiag grdigphragm

i nvention, the manyfacturing nmethod is 10 extrenely easy even when the

di aphragr‘r#%aivglcgrfé’glia&!dﬁﬁa%pe (elliptic, racing track shape or the |ike)

Chat the per S‘E;?lﬁigirétié gciopAlofrs ot Berlipe st e 8 81‘1’1&5&%?%%% Ped i n
, ) . on |

the dilcr i ption of & RbrahoveIgRaruPEriresdsshbRienR SR PRl BRGRP®L il .ng

t he framﬂ%ﬁiﬁéﬁi&%ﬂﬁgﬁgﬁeﬁlﬂﬁﬁﬁeﬁ% gmﬁhﬁ?ﬁ@ill by aligning and attaching

the alignment portion I _ resin shee 1 to the upper die 20 while
the frame 16 and pfie Vil £RalFYebtiondl Feot! ABRCOPOR chRentRRRI fré’de@vc%luéeﬂ ih

he
bondi ng process 1. wever, it Is also possible that the frane 16 and the

voi ce coi fn&i]@r@nﬁhﬁmﬁﬁﬂn@qumﬂtp\l\er die 21, and after applying adhesive
thereto, the alignnment portion 13 of 20 band resin sheet 11 is alligned and

press-bonded on tRg. Bdkiapkaplodet perspectinewické obyhare@iventibnalheceipper di e 20.
And, it is also possible to provide an alignnment portion corresponding to
t he alj gnnent porFig® 183 ftow sheetloftbe caneenibnhbrecetverconveni ence of bondi ng
operation. Also, in the description of the above preferred enbodi nent, an
exanpl e 25 of bonding the band resin sheet 11 to the frane 16 is descri bed,

' the pr BRI ARASESCR RGN GERIEINBNIBN G per i phery cutting
Bl S0 preferable t SAbEPRARTLTRIGTAAILHRE MEINSEnaF i pPBsELTyeation ilk ks
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20  the same components as in the prior art are given the same reference numerals, and
their description is omitted.
Fig. 1 is an exploded perspective view for describing the speaker
manufacturing method in one preferred embodiment of the present invention by

taking a receiver, a type of loudspeaker, as an example. Fig. 2 is a flow sheet

25 showing each of the manufacturing step. Fig. 3 is a plan view showing a state of a



.”eandinent in which, after bonding the protector 8 to the frame 16 with
‘adhesive, the diaphragm6 is individually cut out of the resin sheet 11 by
nmeans of a |aser beam In the exanple of this nodification, the diaphragm 6
and the frame 16 10 can be bonded not only by using adhesive but al so by
using a nechanical (press fitting) fixidg to the protector 8, and as a
result, a bonding reliability of the diaphragm6 and the frane 16 is
i nproved. As described above, the procedure of each process of the present
invention is not limted to the one adopted in the present preferred
enbodi menj; i [ t r 0. t

Hta&i}l?& mh foridPS ?lﬂa‘?xd sfeét. qﬁlg 45 ﬁ@é‘&ﬁﬁnatl %?ev%ﬁlg?%ghtﬁh@ %?a%ﬁ{ agm

manuf act uri ocess so tar as at ledst the step

portion 13f ppAdiakl agam@g%%gm td 130%0ide chA IRINE Fradik. bﬁigi. 3 854 BeciltRRl vidwd thpe

step of aligning-and ing the frame 16 by using the alignnent portion 13
are i ncl udegéribing hRe Pt &5 cutitg the dMpHEeghal € FiBereead 4 Sevfidiil viehe fegope
of the present invention. 20 In the above scription, a manufacturing

e
exanpl e udeéesugibing atate ob asfibahprot&ton shb@zéﬁ%]hﬁ estamplé bed rhodificprion of tike
productivity, but it should be noted that the resin sheet may be in a form
of si gl epxisentt prefdreay endbedimédi@d i n t he above description is a nethod of
bondi ng mai n conponent el ements such as the diaphragm the frame, and the
protector with thhn Higadhdustly, apband mesieasheot ldsisninalyeaitveff tohéemn a
conponent el enments may, al so be 8 bonded by, bondi ng neans such as

ul t r asoni d1apBragm g, A diaphragm pertiam b and gn aligament Porion 13 2t ajperiphesaote

nost of these, conponent . el nts recently avajlable are de of resi

mater al . the; GiapRERRL POFUSE J3chs cRMNEUHY PR doR e pand TRUAL ARG L Bbve.
5 |1 NDUSTRI_ AL APFLI C%ﬁ lLI%iY As &lescri bed, above, the speaker manufacturing
et hod of MEABS BF & MAmE dig (MOlMNEProteiShct eri zed in that resin filmis

< asEnnl e i n oNeae AR aRR N PrEnd d oSl e 1 el BHRRRT
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cutting o iraphragm porti oir 1 s-pertorned. rding to the present

i nvent i ongn @ 16Wee dfePPP o the bahd Fedifl isﬁ@ettlh?isfﬂl%ﬂﬁﬂ ®Ythée %Hgﬂﬁeﬁ{ b@i‘ti@ﬁt Bl and
it is possible to reduce the man-hour requiredfor assenbly and to | ower

t he manuf agd bttach@daein uppe? did-20 b alvacun®t hod of manufacturing a
| oudspeaker conprising the steps of: formng a di aphragm portion and an
al i gnment porti onSobseguertdy,ranf adhesive is applied to the voice coil 5 and the frame 16,
15  then the lower die 21 and the upper die 20 are made in contact to bond the voice coil
5 and the frame 16 in the predetermined position of the band resin sheet 11 (bonding
process 1).
Next, as shown in Fig.4, a periphery of the diaphragm in the band resin
sheet 11 with the voice coil 5 and the frame 16 bonded thereon is cut off by a carbon
20 dioxide laser 17 (diaphragm periphery cutting process), thereby making the
diaphragm 6 into a composite unit which incorporates the voice coil 5 and the frame
16.
After that, a protector 8 is placed and bonded (bonding process 2) so as to
cover the diaphragm 6 that is a composite unit, and further, magnetic circuit A is

25  inserted into the central hole of the frame 16 and is bonded by an adhesive (bonding



5-disposing at |east one of a frame and a protector on an upper die or
beneath a | ower die; aligning other alignnent portions provided on said
frame, on said protector, on said upper die or on said lower die to said
alignment portion on said resin film said other alignment portions
corresponding to said alignnment portionéon 10 said resin film bonding one
of said frane and said protector to said resin film and cutting a

di aphragm out of said resin film 2. The nmethod manufacturing a | oudspeaker
of claiml, further conprising the steps of: 15 disposing a voice coi

beneath s gbg;)% wer die; and bonding said voice coil
sal fram@ggggﬁ&ﬂ?

and one o rotector together on said resin film 3.

The method manuf agk \Wek&dbe h%%é&%’in to ﬂ{&’ﬁfgﬂ,@npﬁfmref&ﬁé&&lbﬁﬂuﬁéxﬁ' e
further conprising the steps of: 20 fIXI ng a hagnetic circuit having a

nmagneti ¢ glighrhéntVporeiont1Risvals6 €ofiRéd wheni the HanddreSin shetl11 igMBsmédehtbiai ng
a protector on said frame so as to cover said diaphragmor said di aphragm

portion. diaphtagnii thedmokling pedcess,mdathe oodeepesik Srandfthe ifginte 16 ardiborded a
| aser 25 beamis enployed for cutting said di aphragm porti on. 10 5. The
met hodd mabyiiisingthe bgnd resindheataklen the bondany proceso?. &h thiswiaypit isIpassibk;
wherein said bonding is performed by one of ultrasonic welding, heat press
bondi ng, tnuakelthe ring Hunmgasssary tvoichdias been undlﬁgerssabbudnééh«drapbtagm Gany
one of claim1 or 5 claim2, wherein said resin filmis a continuous band.
_AY . AF, | Withpthe xojge cqil/p and the frame 16 bonded thereon can be formed by cutting the
diaphragm periphery by carbon dioxide laser 17 later in the diaphragm periphery
cutting process. According to the present invention, the manufacturing method is
10  extremely easy even when the diaphragm 6 is special in shape (elliptic, racing track
shape or the like) other than a circular shape. In addition, it brings about such
advantage that the periphery cutting and other cutting operations can be automated
in accordance with the speaker shape due to the preprogrammed information.
In the description of the above preferred embodiment, the voice coil 5
15  and the frame 16 are bonded to the band diaphragm 11 by aligning and attaching the
alignment portion 13 of band resin sheet 11 to the upper die 20 while the frame 16
and the voice coil 5 positioned on the lower die 21 in the bonding process 1.
However, it is also possible that the frame 16 and the voice coil 5 are disposed on
the lower die 21, and after applying adhesive thereto, the alignment portion 13 of
20 band resin sheet 11 is alligned and press-bonded on the periphery of the frame 16 by
means of the upper die 20. And, it is also possible to provide an alignment portion
corresponding to the alignment portion 13 on the lower die 21 for the convenience
of bonding operation.

Also, in the description of the above preferred embodiment, an example

25 of bonding the band resin sheet 11 to the frame 16 is described, but it is also
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In the example of this modification, the diaphragm 6 and the frame 16
10  can be bonded not only by using adhesive but also by using a mechanical (press-
fitting) fixing to the protector 8, and as a result, a bonding reliability of the
diaphragm 6 and the frame 16 is improved.
As described above, the procedure of each process of the present
invention is not limited to the one adopted in the present preferred embodiment.

15 It is possible to properly change the procedure of other manufacturing
process so far as at least the step of molding the diaphragm portion 12 and
alignment portion 13 together on band resin sheet and the step of aligning and
bonding the frame 16 by using the alignment portion 13 are included in the process,
and the procedure thereof is within the scope of the present invention.

20 In the above description, a manufacturing example using a continuous
band resin sheet is described to improve the productivity, but it should be noted that
the resin sheet may be in a form of single sheet.

Also, described in the above description is a method of bonding main
component elements such as the diaphragm, the frame, and the protector with the

25 adhesive, but instead of using adhesive, these component elements may also be
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bonded by bonding means such as ultrasonic welding, thermal press-bonding, and

welding. That is, because most of these component elements recently available are
made of resin material, it is possible to employ the bonding methods as mentioned

above.

INDUSTRIAL APPLICABILITY
As described above, the speaker manufacturing method of the present
invention is characterized in that resin film is provided with a diaphragm portion
and alignment portion, and a loudspeaker is assembled in accordance with the
10  alignment portion without cutting the diaphragm periphery, and after assembling the
speaker, the periphery cutting of the diaphragm portion is performed. According to
the present invention, a ring component for holding the diaphragm can be eliminated
and it is possible to reduce the man-hour required for assembly and to lower the

manufacturing cost.
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5 disposing at least one of a frame and a protector on an upper die or
beneath a lower die;
aligning other alignment portions provided on said frame, on said
protector, on said upper die or on said lower die to said alignment portion on said
resin film, said other alignment portions corresponding to said alignment portion on
10 said resin film;
bonding one of said frame and said protector to said resin film; and
cutting a diaphragm out of said resin film.
2. The method manufacturing a loudspeaker of claim 1, further
comprising the steps of:
15 disposing a voice coil beneath said upper die or on said lower die; and
bonding said voice coil and one of said frame and said protector together
on said resin film.
3. The method manufacturing a loudspeaker of any one of claim 1 or
claim 2, further comprising the steps of:
20 fixing a magnetic circuit having a magnetic gap in which the voice coil is
inserted on said frame; and
fixting a protector on said frame so as to cover said diaphragm or said
diaphragm portion.
4. The method manufacturing a loudspeaker of claim 1, wherein a laser

25 beam is employed for cutting said diaphragm portion.
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6. The method manufacturing a loudspeaker of of any one of claim 1 or

5 claim 2, wherein said resin film is a continuous band.



