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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
mol di ng process ﬁ&ﬁprﬁfﬁ i"AY® f%Fﬁ&%\tﬁﬁlt% ao@PHE’% ‘Bﬁﬂﬁnﬂwwlﬂg swaBssizaghns of
a die; aﬁpgﬂﬁ’%ﬁgéﬂﬁ%&%@ﬁ?’é kpﬁéﬁiogpe@ﬁfp”&éﬁtnﬁdtﬁgli?c%.r' phery of the

di aphr ag y neans 0
L 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 diaphragm 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




25 cutting die; a ring bonding process for bonding ring 7 toig¥gcneess phery
of di aphragm 18 March 2005 2 6; a first bonding process for bonding the
voice coil 5 and the diaphragm 6; an insert nolding process for nolding a
junction conponent integrated by insert-nolding of a nmagnetic circuit
portion formed of the yoke 2, the ma&net 3 and the plate 4 into the franme
-1 madeg;-Qf hid; ' r DL | t he
unct pn sk Dofding pRCERTPROIE B bKfas ool A Gabliaeh] STB Y | 1o
nmagnetrmeldig peodebs f0 bliing & RALHES icBthpehesehtedrated ' igr es of
t he voi cenggmpl 5 to the Igeadﬁ]?vi re juné-itéihon 9 oéﬁt h:&#%ﬁ%?lﬁgogathi rd
bondi moyagneticesircuftoportiondionmed hef thp yake@, dhe Snagimedvand theplake4ahtythe
conventional manufacturing process, the ring 7 is bonded to the periphery
of t hdramedhmegem o fesin tesedomg bending groeess dos bonding thenframe 1ianck Sese i n
t he nunber of conponents used apd the map-hour required for_ assenbly.
Accor d¥gian Ccelﬁggﬁefgr Ys%@a%glﬁgéﬁﬁ RIS Omféﬁnrﬁaﬁ@@a@tla geRgPlchemagnetic
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I nvenpiretecios 8t 0 address the above probl em by providing a speaker

manuf act uri ng nmet hod whi ch can reduce a production cost of small-sized

speakers dlwhews, nedhevaboveadnvdrtionak anabifBeueBuRprddesd Hhel NMENTI N | n

accordance_w th an_aspect_ of the present invention, there is provided a
bonded to the periphery of the diaphragm 6 in the ring bonding process, resulting 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

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;




met hod of manufacturing a | oudspeaker conprising the steps of formng a
di aphragm portion and an alignnent portion on a resin filnm disposing at
| east one of a franme and a protector on an upper di e or ben#aviacke20DoWer
die; aligning other alignnent portions provided on the franme, the
protector, and the upper die or the lower die to the alignnment portion
fornmed on the resin film the other aignnent portions corresponding to

t he al 'ﬂm ' resin film.,18 March 20 .__bondi one of
t he frBarre aé:éngﬁ’gtt%ér)%fng%t %{Eﬁhc? ]grﬁ)gec MAMLER fﬁﬁh a@gits‘fqgfﬂﬁg& ‘ﬁf‘ﬁ%ﬁ m out
of theyt@fite fdsidFilnihe position of bonding the diaphragmto the frame or
protector may be easily determined by aligning other alignnment portion

rovi ded orThdgosifieief bbheing’ ek tolthe M br PFotePRe Al Be Vhdily t he
Pr ane or pr otd;g?ér di spose]éig[ her eolﬁﬁ?%mr gl ation tor?h% .al iégynrrent ! ortion

f or medletermihed byntigning othér hlignrRemttpoztion iptovidyd ba the faitd, thd proteoicsr t he
nunber _ of conponents_used b elimnating the ring that has been

converthe dowET Or nppersdiendbithe fammorprajector disposedk thepten amtalatioreta the as
conpared with the lor art, it iis not_difficult to handle the diaphragm
despi PREHEA PREL ]{Q&Hieécgthﬁ’ih%fléﬁﬁm/&]@o, the voice coil and the frane
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post - proce peaker nmanufacturin : _ “the presen [ nti
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the diaphragm despite that the ring is eliminated.

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




ko

‘protector in the frame so as to cover a diaphragm or the di aphgagmnaonsi on,
and formng the diaphragmby cutting and separating the diaphragm portion.
According to the exanpl e enbodi nents, the protector and the magnetic
circuit can be very efficiently fixed &nd bonded by using the band resin
filmas a base. By wusing a |laser beamfor performng the cutting
operation, it may becone possible to performaccurate cutting with extrene
ease even in a case of a diaphragm having a conplicated shape such as a

circular, an elliPig.cl iora® ¢gstodal tpeaspectiPePhewc SROWiNRY at PecRives Ot @ue Of
the di aphragm the franme or. the protector. BRI EF DESCRI'PTI ON OF THE

DRAW NGS  pefbtred bmbodimentfifghe prassnpimvengibaded per spective vi ew showi ng a
receiver in one referred enbodi nrent of the present invention. Fig. 2 is a

fl ow sheet show niigea2 histemuflewt shéatg showing reache mammfadtedngr stop ietthed of
the present invention. 5 Fifg. 3 is a plan view showing a state of a

di aphr agnimeaBfastnring methoddof thh peesentinyentions a sectional view for

descrg)i ng the St%ﬁ of, bondi ng, a di aphragm to _a voice coil and a frane.
Fig. 9is a sectilifaP WieRNapoyieweshowmgn state of acdiaphragm formpd; inea band

di aphragm i’LO Fig. 6 is a sectional view for describing a state of fixed
prot ect orSiefita  rodification of the present preferred embodiment. Fig. 7 is

a half sectional ljfigg.% tis:. gisgg\ﬁ(())r];al e For ésic?ﬂ)%llg {heecsetial\)/ %rf‘blcjnslgggizp dfia‘xphragm
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




nobi | e conmuni cation equi pment. Fig. 8 is an expl oded per spectigwerin 2005 of
the conventional receiver. 15 Fig. 9 is a flow sheet of the conventional
recei ver. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The speaker

manuf act uri ng met hod of the present invéntion will be described in the
followng with reference to Fig. | through Fig. 6. In the description, the
sane conponents as in the prior art are given the sanme reference nunerals,
and their descriptionis omtted. Fig. 1 is an exploded perspective view

for descr idiiphgagrh€omnabissa bandishaet Wiz igREaQibnah vRRE fd! REEHKAE tROBRP! ment
of the present 1nvention by taking a receiver, a type of |oudspeaker; as

an exanpl ef bbnding2x dimphrdgdm o shesite 26il ahdw ﬁgnﬁaCFi{%OfS ishesoutiotialagieuw fdrg
step. Fig. 3 is a plan view showing a state of a 18 March 2005 s di aphragm
formed ondescotmg $ﬁ@eatep Fifgcuttings tie disphiagm) Figw6f & adestionbl view héprst ep
of bonding a diaphragmto a voice coil and a frane. Fig. 5 is a sectional
view for derssbingi stpte pk adixgd protester shawingeanexsphplegeh 2 Fogifigtion of the
sectional view fo describing a state of a fixed protector, show ng an
exanpl opf%emﬁéer@étqudimeﬂhe 5 present preferred embodinent. In Fig.

1, firstly, a ba esi heet 11 is fipal]y cut off to forma djaphragm
6. A di aphragm p&?‘t hii'n i11:2%5 =a§1jbépag‘iﬁ‘ﬁ’@n§g'%rﬂ df finallt cut g&k toHery af

bye & 2PPERHRBR! 6! RiagheEh SSrlon 1M dh AlgiRen Portion 154l péiiphery ot
the diaphragm portion 12 are continuously molded on the band resin sheet 11 by
) means 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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means of a nolding die (nolding process). 10 Nextt, as shown iigMeréh2085 a
voice coil 5 and a frame 16 (Fig. 1) provided wth 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 aligfed by the alignnment portion 13 and
attached to an upper die 20 by a vacuum Subsequently, an adhesive is
applied to the voice coil 5 and the franme 16, 15 then the |lower die 21 and
t he upper die 20 are nade in contact to bond the voice coil 5 and the

frame 16 phlacties)nh ed 11, %ﬁ%j{ jon of the band resin sheet 11 (bonding
‘process 1%. Next), as hog‘/rzil ?ﬁd 1'g.5, a periphery of the diaphragmin the

band resin SheetAé@eS@rﬂﬁd%évBPﬁ%r&iﬂF'toﬁh@??%égﬁf gfé@ffsd ?cﬁhﬂ%%ﬁe& ther eon

is cut off by a carbon 20 dioxide laser 17 ( gm peri phery cuftl ng

pr ocess) ,alignedenidyportide 19 it ladso fHiraRANGBEA thel BURl ResGP BRRS 146is YBihediteh

i ncorporates the voice coil 5 and the frame 16. After that, a protector 8
i's pl acedliapldapmrnidettie hudditigneropesse asd the) vsice a6il tSoand-thédkarhb e 6dr@bbhdgin 6
that is a conposite unit, and further, magnetic circuit Ais 25 inserted
into fhe hyewsingthenbdnd rofint sheef 1 him tikcbamding prdvessi2d Ihthizrwad lieisipossiblondi ng
18 March 2005 6 process 3) to conplete a |oudspeaker. As described above,
accor di ndousakenthe ging é ymnpeessanyrwhichripsdieen indispensabld, iagd the diaphragm6 13 i s

ol di ng. Tl ihecrois oN Rengbiliecivams il ochandad thaseoh e bectosmed By NIIE e |
| diaphragm periphery by carbon dioxide laser 17 later in the diaphragm periphery
L) cutting process. According to the present invention, the lﬁanufacturing 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 § 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




5 by using the band resin sheet 11 in the bonding process 2. l1pMdadh008Y,
it is possible to make the ring 7 unnecessary which has been

i ndi spensabl e, and the diaphragm6 wth the voice coil 5 and the franme 16
bonded t hereon can be forned by cutting7the  di aphragm peri phery by carbon
di oxi de laser 17 later in the di aphragm periphery cutting process.
According to the present invention, the manufacturing nmethod is 10
extrenely easy even when the diaphragm6 is special in shape (elliptic,

racing trp@dsibléif@l@@n@ﬂwtﬁé@in'dh%@t)led‘ﬂx%?rHﬁ@toﬁ‘89i rcular shape. In addition,
It brings about such advantage that the periphery cutting and ot her

cutting operatioria thenphgeupRIek&l enibbdasest 4R {thPmt P& impape
due to the preprogramr’:%d inf%rmation. In the’des?t?l}{)ntj}El n gfé}ﬂéﬁgﬁgﬁlgt\l/?
pr ef er r edpretssds destribedhs a/piocesscafidr the bdadiagprodss i) bikit Sales prétended to
t he band di aphragm 11 by aligning and attaching the alignnment portion 13
of band- riediern ptesess afferithe bhrdingproceds @ @G prockss dftee the bordikg prededs Bhe
~voice coil 5 positioned on the |ower die 21 in the bonding process 1.
However, it is all§g fodsi mnecxamplet bé 4 r modifigationd of hthev qiresent opief&rat e

di sposed o .he lower die 21, and after applying adhesive thereto, the
al i gnrrentenaﬁ?(&m@ﬁt ipwhichy afiss hendig; the gretectorB fosthe frameckd with asthesiveponded

on the pegiphery of the.fra 6 b means of the upper die 20. And, it is
al'so posd REHedh & 25 indifiRey ohb oot 5Bihe GesinBePLLpdnamegnt of anlgser
al i gnmenty rtion 13 on the lower die 21 for the convenience of bonding
,Q)L:eration. "so, in the description of the above preferred enbodi nent, an

SR o BB LGRS, o o 6 € e 15
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




possible to bond the resin sheet 11 to the protector 8. In thasmMesehs
preferred enbodi nent, the diaphragm periphery cutting process is described
as a process after the bonding process 1, but it is also preferable to be
a process after the bonding process 2 o8B a process after the bonding
process 3. 5 Fig. 6 is an exanple of a nodification of the present
preferred enbodinment in which, after bonding the protector 8 to the frane,
16 with adhesive, the diaphragm6 is individually cut out of the resin
sheet 11 Byndsdep$ bohdig ARGhs sREPR ulttaso %?drgé PhesiBOhiinEahha":
the di aphragm 6 and.thed_frarre 16 1_(1)1 canh'gce bon ’Sth(r%%%lafc:hﬂ%}slggghﬁfg%héha
adhesi ve walding.s Thay is) Pebsuse MBATTIthER! cdpSisn eﬁéxﬁéﬂtgg%cr?h’tﬁ'&%ﬂ%ﬂetﬂs

e Iap

protector 8, and as a result, a bonding refiability o ragm 6 and

- the franemade iof resimprmuiedal, As islpssitloes ealplye thd bendihgaRstHHEs 8¢ nRAGBnRY OCeSS
of the present invention is not limted to the one adopted in the present

pref err edabavieodi nent. 15 It is possible to properly change the procedure of
ot her manufacturing process so far as at |east the step of nolding the
di aphPagm portion 12 and alignnent portion 13 together on band resin sheet

and the f aligning and _bonding the frane 16 by using the alignnent
portion MUgTMﬁIQABJ& ocess, and the procedure thereof is

wi thin the scopeég{) t he, pr.esent vention. 20 In the abqve description, a

manuf act uring ex pgsca et‘?gal?;f’vgf’elrﬁﬂ? sReAkeT papRfackiing ssthad ok e peesentd t o
[ T T T R R
{mpt hod OTanBORGMePhBrtion, 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 climinated
and it is possible to reduce the man-hour required for assembly and to lower the

manufacturing cost.




conponent el enents such as the diaphragm the franme, and the pgokesimosw th
the - 25 adhesive, but instead of using adhesive, these conponent el enents '
may al so be 18 March 2005 8 bonded by bondi ng neans. such as ultrasonic

wel di ng, thermal press-bonding, and wePding. That is, because nost of

t hese conponent el enents recently available are made of resin material, it
I s possible to enploy the bondi ng net hods as nentioned above. 5 | NDUSTRI AL
'APPLI CABI LI TY As descri bed above, the speaker manufacturing nmethod of the

" present invention is characterized {gnAmag resin filmis provided with a

di aphragm portion and alignnment portion, and a | oudspeaker is assenbled in
accordance with the 10 alignnent portion w thout cutting the di aphragm

peri phery, and after assenbling the speaker, the periphery cutting of the

di aphragm por ti onl.i & methodroferlanufactaridgadoudspdaker cumpdsing ithy seps oft, a ring
conponent for hol ding the di aphragmcan be elimnated and it is possible
to reduce the marfor@ing a dipphragm porticrsamdint ylignmenopdrtionront sheesin film;

manuf gct uri ng Coif,. 18 March 2005 9 CLAIMS 1. A nmethod of manufacturing a

I ouds%gaker conprdignasing b least pmeoof a framei and a picdgtiemgm pomppen diendr an

al i gnrrentbe%%gtthiao%“gcr} 1e;r esin film
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 ﬁMCh 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.




5 disposing at |east one of a frame and a protector on an uppemg Miréh 2005
beneath a | ower die; aligning other alignnment 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 #nid other alignnent portions
corresponding to said alignnment portion on 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 |l oudspeaker

of claim1, further THeOHBiHoY! lﬂgmggﬁtgaifélg%lo%fs%%%egég ﬁg?&h b of U1 §Yr

beneath said upper die or on sal die; sai d vol cée coi
and one otlafaiX wheaéia H rESTngY, i [Wa O i 3.
The net hod manuf act ur is%{;m%(ﬁlﬁgg%g)@aker (%‘E%ﬁgé gﬁ{ellt{)ﬂ?&(lzll%;bib%]d%%gpeat rg%)gm 2,
further cbomdingj gl Whkligg.eps o: 20 fixing a magnetic circuit having a
magnetic gap in which the voice coil is inserted on said frane; and

- fixting a protect@r The methdd manfactariag d budspakesat of dhpphe adBlAm $@rd

di aphragm portion. 4. The met hod manufacturing a | oudspeaker of claiml,
wher eiSn  aclain &5 whetcih eaid tiesindiiin yzcortimiousbandg sai d di aphragm portion. 18
March 2005 10




5. The nethod manufacturing a | oudspeaker of of any one of cl akMalch@005
claim2, wherein said bonding is perforned by one of ultrasonic welding,

" heat press- bonding, and welding. 6. The method nmanufacturing a | oudspeaker
of of any one of claim1l or claim2, vierein said resinfilmis a

cont i nuous band. ABSTRACT The net hod manufacturing a | oudspeaker
conprising: continuously formng diaphragm portions and al i gnnment portions
on a band resin film positoning one of a frame and a protector to an

~ upper die or lower die; aligning otABsTRIA@RMENt portions forned on the

frame, the protector, the upper or lower die the filmdisposed thereon to
the alignment portion formed on the film bonding the frame and the resin
film the diaphragmformed; and cutting a diaphragmout of the resin film

The posi ti on T nietistd lilgi_rﬁlh_ﬂ:tdﬁﬁ%hlr Rﬂ!@i’spéhléeh%oiﬁ}ﬁmﬁlg?fcdrﬁﬁm@ﬁﬁyeﬁﬁﬂnga” be
easily determined by aligning the alignment portion fornmed on the band

- resin fildaphragmhportiehs gmdrelignmpnt portioas pnavbateicesin fille Jositoringumt ¢fcd or ,
the | ower or upper die on which the frane or protector is disposed.
Furt hér, faame agd eqioteatardaahluppendiesqrdosanidie; adigning othbi aligimhent portioeduce
t he nunber of conponents. _
' formed on the frame, the protector, the upper or lower die the film disposed thereon
to the alignment portion formed on the film; bonding the frame and the resin film
the diaphragm formed; and cutting a diaphragm out of the resin film. The position
z .
) of bonding the diaphragm to the frame or the protector can be easily determined by
10  aligning the alignment postion formed on the band resin film to other alignment
portions provided on the frame, protector, the lower or upper die on which the frame
or protector is disposed. Further, a ring conventionally indispensable can be

eliminated to reduce the number of components.




