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18 March 2005 1 DESCRI PTI ON METHOD FOR MANUFACTURI NG SPEAKER 18 MekGHSN0TAL
FI ELD The present invention relates to a nethod of nmanufacturing
smal | -si zed speakers used in nobile comruni cation equi pnent and the |ike.:
BACKGROUND ART 10 A conventional nethodlof manufacturing a | oudspeaker
(speaker) will be described with reference to Fig. 7 to Fig. 9 by taking a
recei ver as an exanple which is a type of speaker used in nobile

communi cation equipnent. Fig. 7 is a half sctional view of a conventional
receiver, and Fig. 8 is an expl od¥BSORIBPHINI ve view of the sane, and Fig.
9 is a manufacturing flow sheet of 15 the sane. In Fig. 7 to Fig. 9, the
recei ver conprises frame 1, yoke 2 bonded to the franme 1, magnet 3 bonded
to the internal center of the yoke 2, plate 4 bonded to the top of the
magnet 3, voice coil MEBEHIMIFOR MADREAGTEURINGGPEAIERed to the frame 1
after being bonded to the periphery of the diaphragm 6, protector 8 for
protecting the_ diaphragm6, and lead wire junction 9 of the voice coil 5

formed i r ] 20 The yoke 2, the magnet 3, and the plate 4 forma
magne |crﬁ¢wﬁlﬁl@t hod of manufacturing the receiver is described in
the foll ow ng. recei ver. manuf acturi ng nethod generally conprises a

nol di ng process ﬁ&ﬁprﬁfﬁ Rl f%Fﬁ&%\tﬁﬁlt% ao@PHE’% %ﬁﬁann@ﬁtwmg swaBssizaghns of
adie;, a ' L ; Lo .for cutting the.periphery of the

di aphr agr%B gﬁ%@ﬁ%&gﬂ@tﬁé@ﬁ%@ﬁ% *{'“E&(gai’logiecﬂﬁl%elbtti’%@ilgﬁ “E‘f’e; a ring bonding
process for bonding ring 7 to the periphery of diaphragm 18 March 2005

., BACKGROUND ART
10 A conventional method of manufacturing a loudspeaker (speaker) will be
described with reference to Fig. 7 to Fig. 9 by taking a receiver as an example which
is a type of speaker used in mobile communication equipment.
Fig. 7 is a half sctional view of a conventional receiver, and Fig. 8 is an
exploded perspective view of the same, and Fig. 9 is a manufacturing flow sheet of
15 the same. In Fig. 7 to Fig. 9, the receiver comprises frame 1, yoke 2 bonded to the
frame 1, magnet 3 bonded to the internal center of the yoke 2, plate 4 bonded to the
top of the magnet 3, voice coil 5 bonded to diaphragm 6, ring 7 bonded to the frame
| ) - 1 after being bonded to the periphery of the diaphragm 6, protector 8 for protecting
~ the diaphrégm 6, and lead wire junction 9 of the voice coil 5 formed in the frame 1.
20  The yoke 2, 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 'compriscs a molding process for
- molding diaphragm 6 out of band resin film by means of a die; a periphery cutting
process for cuiting 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




2 6; a first bonding process for bonding the voice coil 5 amtMir®eo00s

di aphragm 6; an insert nolding process for nolding a junction conponent
integrated by insert-nolding of a nagnetic circuit portion formed of the
yoke 2, the magnet 3 and the plate 4 into the frame 1 nmade of resin; a
second bondi ng process for bonding the franme 1 and the junction conponent

by arr ' &'ﬂﬁﬁﬁ ' ' RBHEL LG t gpeki ¢ -el.rcuit
porti ()@F’lgaggﬁggpﬂerl gﬁg?%%géﬁng%@& derl&%nlgzj&ll gg@%{l}ee@ﬁgﬁﬁt”egv%ll (I:Igéegtgi | 5
t o t henoldégtprddess formneblding 9 Rinctibe chhpiReds indEtardt Y itbeRORBIdISg RFACESS
for bonding the protector 8.  However, "in the above conventional

manuf asagneticecimudcparsiont foemed raf theiyokeliyrttle nagnet Beamd thepplatey 4dhtd the

di aphragm 6 in the ring bonding process, resulting in_ increase in the
nunberdTagne domsea it kesis g seanand; bending -mocass oy bionding the &apwnbland the
Accordingly, there arises a praoplemof hj gh manuf act.uri ng gu%sts. )

Par t i dWGHIR COMARRENt MY AGRRHRE LB veiGescotb Singt maggstic gaprithgdnagnatice

di aphr ' 0, r n ang, it is diffic t o .handl h

i aph LG Tebdrion’d sftdeBnE oo Tor Bhfdeking Rad Mirdscet febiuddBpu S e

i ndi s ; facyld e a [ . el resant

| nventyon K JHRUGE®D off heofiali, 17360 o iRt poRtist) BRYS80 R DOfRoHR
manuf pedteciop@. met hod which can reduce a production cost of snall-sized
speakers such as receivers and the |ike. DI SCLOSURE OF THE I NVENTION I n
accor dance Howéve nasthecibmfe chrvarzsahtmanmfeciuriop, ptdesg ihe phgvided a
met hod of manufacturing a | oudspeaker conprising the steps of formng a
di aphbagéed poihe periphety of theidiapleagmpbin itlemriog kondisg prodessy resildipgsinng at
| east ,one of. a,frange an a protector on an upper die or beneath a_ | ower

die; HGEHENY e mEMbETiQf FAIARORH Pestsand the maachaus reqaired Sprassembly.
prot e?\tc%rdilal'g;'ﬂ/, e WRRES adf)r%b?émtoqehilgﬁmrlrelgmgfagtutrl%gt cr:]c?sts. 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
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.

- DISCLOSURE OF THE INVENTION

In accordance with an aspect of the present invention, there is provided a
method of manufacturing a loudspeaker comprising the steps of: forming a diaphragm
portion and an alignment portion on a resin film; 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 the frame, the protector, and the upper die or the lower die to the
alignment portion formed on the resin film, the other alignment portions
corresponding to the alignment portion on the resin film;




alignment portion formed on the resin film the other alignnment portions
corresponding to the alignnent portion on the resin filnm 18 March 2005 3
bondi ng one of the frame and the protector to the resin fil nm8Mach200iti ng a
di aphragm out of the resin film The position of bonding the diaphragmto
the frame or protector may be easily determ ned by aligning other
alignnment portion provided on the frahe, the protector or the |ower or

upper 1di.€1: W Fa rot ect or dispased thereon in relation to the
BT et b bEhe BARE A BR Oty PLBBRERR HAC B wifind & hilfipt”
possi k& Jdfohd RAUERIH e nunber of conponents used by elimnating the ring
t hat has been conventionally indi spensable. According to the exanple

enbodi ment sTheapositiop of Beniirigthe iaprai ®the fidmé or Patesiof Eﬁ@%é ehgryhandl e

the diaphragm despite that the ring 1s elimnated. Al so, the voice“coil

and t ideténnzned by eligning othei slipmmentportioe provided oheherfynie theb%mﬁgbﬁ ®get her
to the resin filmwth a di aphragmformed thereon, and thereby, it may be
possi Bhe lewer of upper digavitk the&rammonpiotector dispesed thereass entelgtiorrto theer , t he

oy 1 UCGEER REriAPClETeR Orr R PAGA AR Mgt [ ¢ oiruit Tn the frame fixing
h N f t diaph t he di aphragm
por ti on. - andtiety i #5v: RETErSBNE Jartaios dhe minaRao L domencn Pﬁ%f aphr agm
agnet R e il il BEB) RoRTRTOMY, i Rlg AEOYAE S0 R, e

band reRaimplé éhiﬁbdﬁn@ltb,a&ee%lﬂﬁared%ﬂﬂ the ‘bﬁéﬁ BrtO 838 nof diffRLitAb Handld T

cutting operation, it may becone possible to performaccurate cutting with

- ext r edéaplasgmedespité thaa theadeg of elamtiatghr agm havi ng a

Also, the voice coil and the frame previously disposed on the lower die may be

bonded together to the resin film with a diaphragm formed thereon, and thereby, it
may be possible to further reduce the man-hour required for assembly.

Further, the post-process in the speaker manufacturing method of the present
invention may include 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 example embodiments, the protector and the magnetic circuit
can be very efficiently fixed and bonded by using the band resin film as a base. By
using a laser beam for performing the cutting operation, it may become 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.

BRIEF DESCRIPTION OF THE DRAWINGS
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~conplicated shape such as a circular, an elliptic, or a raci nggiMagieoshape
according to a contour of the diaphragm the frane or the protector. BRI EF
DESCRI PTI ON OF THE DRAW NGS 18 March 2005 4 Fig. 1 is an expl oded
perspective view showing a receiver in dne preferred enbodi nent of the
present invention. Fig. 2 is a flow sheet showi ng each manufacturing step
in the manufacturing nmethod of the present invention. 5 Fig. 3 is a plan
view showing a state of a diaphragmforned in a band sheet. Fig. 4 is a

sectional view foFigdebaisi bh nexplbded tpeispettibe NAEwd sRoWiP Ar aa@iver Oin? oyiei ce
coil and a frane. Fig. 5 is a sectional view for describing the step of
cutting theefeiiregh bmbgdimet@fRhe prédentingesden.i onal view for describing a
state of fixed protector in a nodification of the present preferred
enbodi ment. Fig. Fig s2aishal fflowcshestakhdéwing ocachwnmufactorinvg nstepnial the
receiver used in a nobile comunication equipnment. Fig. 8 is an expl oded
per spect | Wanyfasturyrg methodofitha preseat inveptioner. 15 Fig. 9 is a fl ow sheet
receiver. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

of the conventional , : .

speakgr manuf act [Flgné it BY WEW shovwingsz statg al erdinphragm formed imea banded i n
t he follo%n with reference to Fig. | through Fig. 6. In the description,
t he sane ﬁgonents as in the prior art are given the sane reference

nuneral's, and Fig. 4 is a sectional view for describing the step of bonding a diaphragm

i to a voice coil and a frame,
o Fig. 5 is a sectional view for describing the step of cutting the diaphragm.,
10 Fig. 6 is a sectional view for describing a state of fixed protector in a
modification of the present preferred embodiment.
Fig. 7 is a half sectional front view of a conventional receiver used in a
mobile communication equipment.

Fig. 8 is an exploded perspective view of the conventional receiver.

15 Fig. 9 is a flow sheet of the conventional receiver.

DETAILED DESCRIPTION OF THE INVENTION
) The speaker manufacturing method of the present invention will be
described in the following with reference to Fig. 1 through Fig. 6. In the description,
20  the same components as in the prior art arel 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




their descriptionis omtted. Fig. 1 is an exploded perspecti e Mdr@veoher
descri bi ng the speaker manufacturing nethod in one preferred enbodi nent of
the present invention by taking a receiver, a type of |oudspeaker, as an
exanple. Fig. 2 is a flow sheet 25 showPng each of the manufacturing step.
Fig. 3is a plan view showing a state of a 18 March 2005 s di aphragm f or med
on a band sheet. Fig. 4 is a sectional view for describing the step of
bondi ng a diaphragmto a voice coil and a frane. Fig. 5 is a sectional view

for  descudidphreprh fiernsédon afbagidisheerd Rife4 & ABdVIRMAL vidvd forideseriBing 9Ré sepal
view for describing a state of a fixed protector, showi ng an exXxanple of a

modi f i cat obbondinghediaphpagas eota vuied evil add enfraficeRip. 5118 dtedtiofal Fiewstdry, a
band resin sheet 11 is finally cut off to forma I aphragm 6. A di aphragm
portion 1desondinm the i gepreoft cpitingi te GdphragmpeFighér js af sedtivaallivigyr fogm
portion 12 are_continuously nolded on the band resin sheet 11 by neans of
a ol di ngdescaibingmt glate)op ﬂo%@dspr.otepmmekmwinga@ example of Finpdificatimnvafi the coi |
5andqaframa 16 (Fig. 1% yrovided w th hole portion 16a for fixing
magnetd ¢ BieseRfiprel&red; qfflmﬁlt-a center are disposed on a |lower die 21,

At ached 1o an afePita: b Bty & RGeSt Sherdcifoh UAGAINLVE R dp Vormen
P00 L Bablgh 68 bR B AR B MmO e -
o 1o 100 QRIS e P e 4087
band resi teans of a molding die (molding process).
-10 Next, as shown in Fig. 4, a voice coil 5 and a frame 16 (Fig. 1) provided
- with hole portion 16a for fixing magnetic circuit A (Fig: 1) at a center are disposed
on a lower die 21, and the band resin sheet 11 is aligned by the alignment portion 13
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 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.5, 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
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sheet 11 with the voice coil -5 and the frame 16 bonded t her eongingar@uiooef f
by a carbon 20 dioxide |aser 17 (diaphragm periphery cutting process),

t hereby naking the diaphragm6 into a conposite unit which incorporates
the voice coil 5 and the frane 16. Afteé that, a protector 8 is placed and
bonded (bondi ng process 2) so as to cover the diaphragm6 that is a
conposite unit, and further, magnetic circuit Ais 25. inserted into the
central hole of the frane 16 and is bonded by an adhesive (bonding 18 March

2005 6 pr @55%32)“)% LabgdéhehRedspeaker. As described above, according
to the pr%gent referred enbodslaprrent, the alignnment portion 13 is also

formed when the badhdedcihed t o lt8" | ' i
nol di ng process, andet he voﬁﬁggeh%%r%ﬁ ntg tﬁ%r?s?&%ﬂg?efgﬂgggﬂt@%@ggﬁ%&%

usi ng t healipmnsbnt @sitios 186s alsb foindcderhan i Bard REAS Shebt 1MNistBhBeddo 41 1S
possible to make the ring 7 unnecessary which has been indi spensable, and

t he di aphliaghmgm inithét mdldingoproecsspnhd theavsice beil f5r ankthtGrined6dré bend@ah can
be formed by cutting the diaphragm periphery by carbon dioxide |aser 17

| at er 5i n byhesing thenbangimepier shekeld in thet bonding pomess 2. Aadhisdvag it is possibhy esent
i nvention, the manufacturing nmethod is 10 extrenely easy even when the

di aphr agriP @nake disging.V unneedsspry whidhi hasiteen rindispepsable; land shadiaphragrhé | i ke)
other than a circul ar_shape. In addition, it brings about such advantage
that the VH&} fisnemce coil g.] i %ﬁ@pﬁéﬁ handed therepn can ibsformad bycusting thet ed

1 tho. d SRR eripborn By aben SRORAF Nete dblastho e CHENTEm PoEBhPTS 15
ah e AR R, RSt o 1 PGP0, HARBSORe oY PR er o1 o
20 v ! € kemblyAdHRy toen 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 § 7
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
: ?O 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




and the voice coil 5 positioned on the lower die 21 in the bongMghP0sESS
1. However, it is also possible that the frane 16 and the voice coil 5 are
di sposed on the lower die 21, and after applying adhesive thereto, the
alignnent portion 13 of 20 band resin sheet ‘11 is alligned and press-bonded
on the periphery of the frane 16 by neans of the upper die 20. And, it is
al so possible to provide an alignnent portion corresponding to the
alignnent portion 13 on the lower die 21 for the conveni ence of bonding

operati on os%ilﬂ@tobmdﬂ@ﬂé@ﬁlcs‘hie%il)fbﬂ’k?rﬂﬁcﬁﬁ%‘!e preferred embodiment, an
exanpl e 55 of bonding the band resin sheet 11 to the frane 16 is

described, but i tlni theapegediSpldiéeéd 28fRIIMBRS &h@'cﬁaﬁl&a%@n?eﬁ ¥ @kt s heet
11 to the protector 8. In the present preferred enbodi fent, 't he” di aphifagm
per i pher yprovessiisdesqritedess processafteribelbasding procsss 1, bt # s 4186 phIBAbIY
process 1, but it is also preferable to be a process after the bonding

pr ocess - 2odre apyecessefterahe bonding procets Aprpr proesss after3hébondiGgipsocss 8xanpl e
~of a nodification of the present preferred enbodinment in which, after
bondi Ag t he prot digorb dst ant exanplemef 4 emaidificativhesifvehe presendi preforsgim 6 i s
i ndi vi dualnég%#cut out of the resin sheet 11 by neans of a laser beam In

t he exanyt IMeqt n Iy, jafigr bgpdingribe pratsetoadhtwthentrambd & witheadhesivep can

be bonded,n nly by.using. adphesi ve but al so by using a nechanical (press-
fitting) ClP? %ﬁ@&l?%“t%és B?‘E?’é@@ﬂy oyt Oéfh@fége desipstheet 12 tyomgrmg of & Jaseri | ity
of the (ﬂeg&lhragm 6 and the frame 16 is inproved. As described above, the
rocedur € Of each process of the present inventionis not limted to the

_{;}'e aQopt ed in the gRt e3SRpIPOE AL WSS RTRLSH, TRE tdiaphragm 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 tesin 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




15 It is possible to properly change the procedure of other mapma=agiaonsng
process so far as at |least the step of nolding the di aphragm portion 12 and
alignment portion 13 together on band resin sheet and the step of aligning
and bonding the frame 16 by using the & ignment portion 13 are included in
the process, and the procedure thereof is within the scope of the present

i nvention. 20 In the above description, a manufacturing exanple using a
continuous band resin sheet is described to inprove the productivity, but

i t. shoul db&eledobphohliily HeGnd S8 a$ ﬁlﬁ?ﬁsoﬁ?&’v&&fdih@,h@(ghggxﬁgﬁfss—%ﬂ% ; %ﬂget '

Al so, described in the above descriptionis a ne ondi ng _
corrponentweldi‘mgntﬁlaﬁis;ﬂ!:e@&sfehﬁoﬁl@Rﬁés”e%ﬂmé&i‘erft@é’fﬁent@%ehhg RaALBIIRE W th

the 25 adhesive, but instead of using adhesive, these conponent elenents
may al so imadd 8f iesinhm2@fial, t opsieibleYo l@ﬁgﬂbjﬂﬂwﬁﬁ@ﬁtﬁng 4héthads B¢ hichtionbd

wel di ng, thermal press-bonding, and welding. That iS, because nobst of

t hese conglmvent el enents recently. available are nmade of resin material, it
is possible to enploy the bonding nmethods as nentioned above. 5 | NDUSTRI AL
APPLI 6ABI LI TY As described above, the speaker manufacturing nethod of the

present | Vﬁnti on_is._characterized in that resin filmis provided with a
di aphragnl:l\ag SUEHALARPLHICABRAT Ypor ti on, and a | oudspeaker is assenbled in

accordance with the 10 alignment portign without cutting the di aphragm
peri phery, and af‘{l‘%ﬂeﬁ%‘ %W&s ttﬁ% SP%@@&k‘Bﬂ?“ﬁaﬁW%rmﬁa&dyOE@m iPresent t he

,S%ﬁﬁgﬁiﬁﬁ?%iﬁ%?sd%gﬁhﬁgﬁ A TR oo & GrovacRd Nl @ diaphragm portion | "

and alignment portion, and 2 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 climinated
and it is possible to reduce the man-hour required for assembly and to lower the

manufacturing cost.




and it is possible to reduce the man-hour required for assenblig Muich 2005

| ower the manufacturing cost. 18 March 2005 9 CLAIMS 1. A nethod of

manuf acturi ng a | oudspeaker conprising the steps of: formng a di aphragm
portion and an alignnment portion on a résin film 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 franme, on said
‘protector, on said upper die or on said |lower die to said alignnent portion
~on said resin film said other aligmangQortions 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 diaphragmout of said
resin film 2. The method manufacturing a | oudspeaker of claim1, further
conprising the stbpé methodSofdhamrdactogng aoudspeaket chnpdsing thasdpsipper die
or on said |lower die;, and bonding said voice coil and one of said franme
and sai d prot ect dorménga Wisphragm paitibn aed an Aligamest poition wat shresin film;
nanuf%Fturing a | qudspeaker. of any one of claim1l or claim?2, further
conpri”si ng the st‘gﬁ%osé‘?g 20 leaskiong of melymmei anctiar protectomennan appeydit oc gap
in which the voige coj.l is inserted on said franme; and fixting a protector
on said f?%wﬁﬁﬁﬁﬁﬁﬁ§ﬂt €cover said di aphragm or said =

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 of said
diaphragm portion.
4. The method manufacturing a loudspeaker of claim 1, wherein a laser

25 - beam is employed for cutting said diaphragm portion.




di aphragm portion. 4. The nethod manufacturing a | oudspeaker aRR Mdiret 7003,
wherein a |laser 25 beamis enployed for cutting said di aphragm portion. 18
March 2005 10 5. The method manufacturing a | oudspeaker of of any one of
claiml or claim2, wherein said bondiHg is perfornmed by one of ultrasoni.c
wel di ng, heat press- bonding, and welding. 6. The nethod manufacturing a

| oudspeaker of of any one of claiml1l or claim2, wherein said resin film
is a continuous band. ABSTRACT The net hod manufacturing a | oudspeaker
CONpri Sing: CONti uathyl thefiotThilfabhufA" A RMIBHLAeP BE of Afly Unk i Tilln RY! ' O
on a band resin film positoning one of a rame and a p¥otec or to an
upper di eclaim!2)wiieréin®aidbiii rF&¥med sbi ' _he
frame, the protector, %ﬁi%‘tlgigié?%o@ I owee;H Eé‘?gﬂﬁfeu?ﬁsﬁ?ﬁp’z%lgis%@%‘ﬁ%i ‘to
the al i gnbemdingoarid weldimg.med on the film bonding the frame and the resin
film the diaphragmformed; and cutting a diaphragmout of the resin film

- The position of Gofiiennethbd mdraghetagingtaoloudspdakasf 6f ahendoBickhol ogan be
easily determned by aligning the alignnment portion formed on the band
resin ¥ i | elaim 2owhereiniseigmesintfilnpisra cantmuypusbaddd on the frane, protector,
the | ower or upper die on which the frane or protector is disposed.
Further, a ring conventionally indispensable can be elimnated to reduce

t he nunber of conponents. '






