e3e’'] 4@NzZ6T ..l SPECI FI CATION 0 5 JUN 2002 WOVEN FABRI C FOR
LOUD- SPEAKER lwmmmm | APHRAGM FGR LOUD- SPEAKER AND LOUD- SPEAKER 5 10 15
20 TECHNI CAL The present invention relates to a vibvduNggpric
for a | oud- speakeneado*a hragm a di aphragm for a | oud-speaker and a
structure of a | oud- speaker, and particularly to a structure of threads

t hat constlt mkmwumw n fabric used for the diaphragmof the

| oud- speaker mﬁART [ 00 a figure showing a structure
of a conventional woven Tabric f%%kgﬁgﬁﬁéﬁgbﬁbeaker di aphragnms. A woven
fabric 10 used fof*®®he di aphragm of the | oud-speaker conprises threads 11
and 12 nade of a single material. Although in a certain case these threads
11 and 12 may be nmade of a material of one kind, in some cases a fabric may
be woven usWigVER FABREC & QR Ad3UBF- Sk A ER| [91ABHRACW , INAAKRAGMAS a
variation of a nethod for manufacturing the woven fabric 10 for the

| oud- speaker di aphr agd®R LOTDVSREAKBR AND § GibDaSREAKBR weavi ng t hreads 11
and 12 of different kind. As a 2 05 JUN 200'1 material of the threads
11 andgjl2, gl ass, polyester or polypropylene is usually used. [0003] The
woven fabric is wholly colored with pignents or dyestuffs 5 in a coloring
process of the woven fabric 10 for the | oud-speaker di aphragm manufactured
by using fibers of the threads 11 and 12 of different kind. Mreover, in

the case wigke ey Biggds 11

[0001] The present invention relates to a woven fabric for a

loud-speaker diaphragm, a diaphragm for a loud-speaker and a
10 structure of a loud-speaker, and particularly to a structure of threads
that constitutes the woven fabric used for the diaphragm of the

loud-speaker.

BACKGROUND ART

15 [0002] FIG. 7 is a figure showing a structure of a conventional
woven fabric for the loud-speaker diaphragms. A woven fabric 10
used for the diaphragm of the loud-speaker comprises threads 11
and 12 made of a single material. Although in a certain case these
threads 11 and 12 may be made of a material of one kind, in some

20 cases a fabric may be woven using two or more kinds of materials as
shown in FIG. 7. As a variation of a method for manufacturing the
woven fabric 10 for the loud-speaker diaphragms, the woven fabric is

obtained by weaving threads 11 and 12 of different kind. As a



constituting the woven fabric 10 for the | oud-speaker diaphragm are al ready
colored threads 11 (a glass fiber, a polyester fiber or a 10 pol ypropyl ene
fiber), the resulting woven fabric is not further col ored, butli H&NﬂMiglna
color of the threads 11 is representedZas a color of the woven fabric 10.
[0004] In addition, PBO (poly(p-phenyl ene benzobi soxazole)) fiber is 15
sometimes enployed for threads 12 and interwoven with a glass fiber, a

pol yester fiber 11 or pol ypropyl ene fiber in order to increase a strength
of the wove¥atesigd iof the tbé‘t?%éﬁ Ad andukd.aglassy Rotyesiccas poligueayione by eads 11
and 12 are alternately interwoven into this fabric as shown in FIG 7. 20

[ 000S] Wheustuatlyarsethre ki nds of threads 11 and 12 are interwoven into
plain fabric to obtain the conventional woven fabric 10 for the

| oud- speaker di aphragm because, for exanple, the threads 11 and 12 nay not
be dyed into the sane color, sonetines the resultant "' 05 JUN 200 -3

colors of ]hr’ﬂé}@%véxﬂerﬁf‘&brl@ W &8 Qbfofrﬁﬁe\ﬁfthfl?%ct&?t“shopﬁ hesrufffiere is

caused problemthat the appearance Is “adversely af ed by a’lattice
patterp foyrmed | 0. f.ar | oud
becausg ofﬁ{mae é)b%@g% ggcr&osf g)lPdﬂhf%f é"roevfr? é% girci (rilg f%g??gefoéfa Qéﬁ and in
t he case origi nal color f t he .t hreads f different klndIS
represent\é\g % ﬁ’(%]g 1RgpAGIHITS tb%ﬁtﬁl’agefet?f‘dst&l%h%gm d%l tlﬁ(ﬁ}@‘ﬁ @Pgm on of
dyei ng process is advant a%ous the resultant lattice pattern appears to be
nor e remar @HArent 1&kindoos|Mpreqverpr 81 efR®| £appatWhtE vid\genthirggdsc 15
colored after the woven fabric 10 is woven so that a lattice pattern wll
not appearcomstihetingltive wbvehefahoice hOf fabrtihe loid-epeaker Iddaphsagakare
di aphragm

already colored threads 11 (a glass fiber, a polyester fiber or a

10 polypropylene fiber), the resulting woven fabric is not further colored,
but the original color of the threads 11 is represented as a color of

the woven fabric 10.

[0004] In addition, PBO (poly(p-phenylene benzobisoxazole)) fiber is
15 sometimes employed for threads 12 and interwoven with a glass fiber,
a polyester fiber 11 or a polypropylene fiber in order to increase a
strength of the woven fabric 10 covering a surface. In this case,
several threads 11 and 12 are alternately interwoven into this fabric
as shown in FIG. 7.
20
[0005] When two or more kinds of threads 11 and 12 are interwoven
into plain fabric to obtain the conventional woven fabric 10 for the
loud-speaker diaphragm, because, for example, the threads 11 and

12 may not be dyed into the same color, sometimes the resultant



However, since this woven fabric 10 is used for the surface of the

di aphragm of the | oud-speaker, it i9 required that the woven Wriw 15
itself has a tensile strength higher than a specific val ue. é‘ﬂ i
desirable to enploy a PBO materi al tha has the high tensile strength and
enough durability against vibration of the |oud-speaker. [0007] However,
when the PBO fi ber is woven into the fabric, the 20 above descri bed probl em
of formation of t Lﬁ% pattern becones, nore noti ceable. The PBO fi ber
has a char &lO&Ri F]éet eadnel bend i bermpyske rdifferent draml eaely glesol or ed
and has originally gol den col or that gradually changes into anber- by being
exposed t oTherhis cRusedprohleas tinat the appelboanog iprovessely affactad gt hod of
addi ng pi gnents 0 5 JUN ~ppZ -4 having a col or deeper than original color

of the PBQuflabte ipatesm] dyahte. intien dien ¢abgeer) RBOthieblefud-sptaker woven
into woven fabric together with other fibers (a glass fiber, a pol yester

fiber or i
ad%gﬂmagwﬂe%a%sfe &eihe avaérH%s@ﬁ%HQﬂfﬂe? At Ebwrg{g gkbﬁ ca

clear latti ttern because each fibers are co ored t

ext ent o LO0BR), TRADIESENtcA I RRI0 B d5for ofsa{@hbpa&sowiﬁd%ove

descri bed pro 51 em  CTher ef ore t réesent invention i's t
provi de the f.or _the Io d; s er dla hragmw th 1Q increased
Pensi e stPErGHRTFRE vHPch o EHEEBLs @fe@wﬂt. SaTBRREdOW e Ll of
plural and different kinds of fibers, and provi de the ' | oud-speaker
di aphr agm U§ARE Y e Al IEh e%li“is@odhé?f@Y@W&Rﬁf%ﬁ%%k%@@@ﬂtﬁge@%% Gphr agm
covered with the woven fabric. 15 DI SCLOSURE OF THE | NVENTI ON [ 0009] In
order to aresiltanhiatiiscs\retiest pppearyly detmorpaemamdmtiebric for the
| oud- speaker di aphragm of the present invention is manufactured with the
fabric woven with threads of the plural kinds of fibers, and at |east one
of the plural kinds of fibers is the fiber with 20 poor dye-affinity such
as PBO0( po]0odQB]phienid enmefdrabiobileixtkzel wpyefi fadoric is colored after the

woven fabric 10 is woven so that a lattice pattern will not appear in

the color of the woven fabric 10 for the loud-speaker diaphragm.

However, since this woven fabric 10 is used for the surface of the

diaphragm of the loud-speaker, it is required that the woven fabric 10

15 itself has a tensile strength higher than a specific value. Therefore it
is desirable to employ a PBO material that has the high tensile

strength and enough durability against vibration of the loud-speaker.

[0007] However, when the PBO fiber is woven into the fabric, the
20  above described problem of formation of the lattice pattern becomes
more noticeable. The PBO fiber has a characteristic that the PBO
fiber itself is difficult to be colored and has originally golden color
that gradually changes into amber by being exposed to light. For

this reason, in a coloring process, only a method of adding pigments



[ 0010] These fibers of the plural kinds may not be made of a same materi al
and sonmetines dianmeter of the fibers may be different from -508 fyy ME
2002 each other. In this case, although the colors of the dyed fibers are
different fromeach other because of -a4different coloring property of the
fibers, threads itself made of the plural fibers show a specific color.
Therefore, lattice pattern does not appear in the fabric woven 5 with the
threads. [00l|] Mreover, the tensile strength of the threads is inproved
by using theviBD &i pelorf sicepge shanhoriginehdeolosr of hEhewVBO f bercis Even i f
PBO fiber with a color different fromcolors of other fibers is mxed 10 in
such t hr eagisyplbhebleat tWaenpthisecslotded SPBOt fibppdarinterwdnen éaud tagtennvoven
fabric. In addition, according to the present invention, inprovenment in the

tensile straHge hobstMat wigt dthéedidewt (hhelaskr #HEt ha i;ﬁaljfaé&tf@rﬁrﬂ)yr by oved

all over the woven fabric as conpared to a conventional woven fabric. 15

[0012] Mor L -t 1.0 v hhed af igLr.at.i .1 he

t hr eads coﬁgﬁrpﬁgfﬁ%ﬂlg%bfg &%1}21 goo fﬁbg(ra@ﬁgér}%%e{m oy'eadellen alap%{:%] of a
tw sted yarn, a pl arn re yarn,,a covered rn_or an jnterm ngl ed
yarn. Pn uE?Btﬁrgﬂﬁ%%We%%@? ﬁ@ﬁﬁ? éreﬁoh%rﬁatwghedgyfqﬁﬂ?%%ﬁgtal ly used for
weaving are used to formthreads with usual dianmeter, so both the woven
fabric of nore uniformcoloring and higher tensile strength are obtained.

0 5 JUN 2002 -6 [0013] In addition, in the woven fabric for the

| oud- speakEt0@Blaphhagpresertthénpertent pnravisiesi én,sAutiosador otlee ofbene fi bers
other than the fiber with poor dye-affinity anong the plural fibers making
up the thrdessribsdcptablech.w Thertyast tihé¢ ogectpiofribatpresandesiveadiccoli®r 5 can
be realized wthout being dyed in the stage of wooing fabric by containing
a col ored fo berovidet tiee thowadsfably fohithe dasdrspdaierddéiplarqgmcedth af t er
woven can be omtted. [0014] In addition, it is preferable that the col ored
fiber 10s ragdaecuRed Xedfsilg! asengOliyeshith oo Ratiyersuiyésnes forigledsevdn ber, a
pol yester fiber and a pol ypropylene fiber are | ow cost fibers. Cost of the

woven fabr{gtHBysder ganiraPlaindd digdrdit, REldW dfheb&sasind itBeprotide Pt yester
fi ber or the polypropylene fiber as fibers of plural kinds. 15 [00l5] Next,

0 the di apRi@ARCEREr digphPUdnSREREL OlydvRR RIERCGhd! (X°RhI@Rpeblterabove

descri bed woven-fabric speaker diaphragmis used fn at | east
one part o L aph Y, ' Al 1. for the di aphragm of
the | oud-s%éagggg %?%éégggap%ﬁacg%’%?%? \%1&%%}1%_82%%{1 eltlgt hat is uniformy
colored on the 20 whole without the lattice pattern and, noreover, has high
tensile strength is obtained.

15 DISCLOSURE OF THE INVENTION

[0009] In order to attain the above described object, the woven fabric
for the loud-speaker diaphragm of the present invention is
manufactured with the fabric woven with threads of the plural kinds
of fibers, and at least one of the plural kinds of fibers is the fiber with
20  poor dye-affinity such as PBO (poly(p-phenylene benzobisoxazole))

fiber.

[0010] These fibers of the plural kinds may not be made of a same

material and sometimes diameter of the fibers may be different from



[0016] Further nore, in the first aspect, the |oud-speaker of the present

i nvention has the diaphragm for the | oud-speaker in which - 7 - 05 JUN
20D2 t he above described woven fabric for the | oud-speaker diqﬁyrggﬁmiaside
froma colored fabric by dyeing) is prbcessed after colored. | A on,
in the second aspect, the |oud-speaker of the present invention conprises

t he di aphragm for the | oud-speaker which is 5 made up of the above

descri bed woven fabric for a | oud-speaker diaphragm col ored by a process
such as dyeaaiy odharpr Brdbiegane+ plOUERY the kolotsopbiha dymd fibess 4re017)
Moreover, in the | oud-speaker of the present invention, 10 preferably the
above desatiiffeedntifam agoh father heedaaist speakiéfferient usddringndraméritpraf col or
which is provided in the stage of weaving process is given to the woven
fabric on thee fideeke thirkhgstitgell ahhileeopaht epruranditidiss sHowf ar gpeeifier is

di spl ayed as the color of the diaphragm Because the threads conprise
fibers of ghyral ThepddrdS1RUeE dudhe dolE RS aBparlyR iRl foBiridefienl NLO the
fabric, the fabric can be uniformy colored wthout the lattice pattern. In
addi tign, ring nethod does not require tine and effort, and even
i f thefge i‘éﬂgﬁ% ?llgllleqaéo‘or of the PBO fiber the lattice pattern is not

di spl ayed. Besides, since it becones possible that a fiber with a high
tensile 20 strength such as a PBOis mxed in plural fibers, a high tensile
strength as a di aphragm can be obt ai ned result, the | oud-speaker

. _As
obt ai ned d8R lddppgdereaves; dhedgnsite. strength @f gthﬁlﬂﬂ@@dﬁ [somByoGH e ot her

hand, when the above descri bed di aphragm for | oud-speaker of the invention
is used wiusiog the 3D dibeprior @ne athituhthsteadsdiobdhdonevem falbhecst #yenof woven
process, the color which is the color derived fromany one or hybrid of the
fibers of ipRABQIfikemsstlb anaddiongliffprevetafiiony ddlosads otlserdiibprayednixedt he

col or of the diaphragm By such a nethod described above, even if a dyeing
procedd i Snosuthethrabider thevetticé pattamddepeakarappédr ihahdi apmagm havi ng
uni form col or and good tone is provided. By this nethod, the diaphragm of

| ow cost iv_&o@éx@vkchbecwsﬁdahﬁarﬁcamﬁc@eamg'bna) PHRCesesdAt | sl f i ed
and, the diaphragm satisfying increases in both tensile strength and

uni form cql,or AlvePReh £ iR b2l Redilehseadgtiofis it WRUERed a4 ﬂq&%i%ggﬁ the

plural fibers. And as a result, it beConmes possible to provi
| oud- speaker ., wk ' 1 d A abd I | RTI.ON OF
THE DRAW E%Sur%%?gi@ﬁ%bk%fr%n%xaﬁnﬁﬂf th?gégsgﬁa{crrﬁgg S%Bt 0e a\/\Dven
fabric forcotrp%rit?djrg%ls‘gggggrf?ghgphragm of an enbodi nent of the present

and 1t sho

i nvention, ws a structural figure of twisted yarn in which 20
rrultiiﬁ']l aments of plurality of kinds are twisted. (A) is a partial plane
view and (B) is a sectional view, [0020] FIG 2 is other exanple of threads

maki ng up n fabric for, .the | oud: speaker di aphragm of. an enbodi nent
of the P 10815 18ke S50 Tpr BL8IHOR HPbAbFORD th G s R e atieR o
figure of gll y yarn in which nmultifilanments of plural kinds are plied. (A
is a partit@e pregads, cempmiingsihe plurabkinds af Hherg are employed in a

form of a twisted yarn, a ply yarn, a core yarn, a covered yarn or an
intermingled yarn. In using such threads, plural finer threads than
20  usually used for weaving are used to form threads‘ with usual
diameter, so both the woven fabric of more uniform coloring and

higher tensile strength are obtained.



5 [0021] FIG 3 is other exanple of threads nmaking up the woven fabric for
t he | oud- speaker di aphragm of an enbodi nent of the present invgrgym?m ﬁnd
it shows a structural figure of core yarn in which nultifilanents o P e
plural kinds are conbined. (A) is a pafttal plane view and (B) is a
sectional view, 10 [0022] FIG 4 is other exanple of threads making up the
woven fabric for the | oud-speaker diaphragm of an enbodi nent of the present
invention, and it shows a structural figure of covered yarn in which
nul tifil anf®ftis3]oflnt hedgitinmal ki nde awevesntfphelg. {oa) the dousi-speakest pl ane
view and (B) is a sectional view, [0023] FIG 5 is other exanple of threads
maki ng up dizmphyvagen dfatiie preesent evémtion s pedeast drepbf abhm Hbermn oendodi ment
of the present invention, and it shows a structural figure of interm ngled
20 yarn i ntndn eReniibéf fhiklRnESUs doé-dhiaity! sfrngktmeplarsl fibees mharlmd. (A
is a partial plane view and (B) 1s a sectional view, - 10 a 5 ~uN Zoo2
[ 0024] FI IS i Qui.e A : i aphpag e

G, 6c(l)1fe E}ﬂread%uls C@BP&Q WE@@ﬁé?@f@é I%ﬁ%{lﬁfgfﬁ%t@ L\ 5@%@:& ¥o1b

| oud- speake e present 1 nventio oud- speaker, and (A) is
a plang view and . 1s a.sectional yiew. d 025]. FlL.G i S artial
el ar g8 i Bhakatigtd DeBBEt g R tEln Pk Rradk S eBria fria b

| oud- speaker di.aphragm. BEST. MODE FOR.CARRYI N . THE | NVENTI 0026]
Hor ef naf t 650N GRDTFE 2dCQIBEGH TBET O (ot CAASt o G20 nBERFHRNTAS GFEBIE ( he
present invention will be given referring to drawings. [0027] FIGS. 1 to 5
show a st rPrAGEss e WOvEHsCalbR§tQRiltehg t he woven fabric for the

| oud- speaker di aphragm used for the diaphragmfor the | oud-speaker of the
present invention. Threads used in a 15 preferred enbodi nent of the present
i nvention conprise two kinds of rnultifilanents. As the two kinds of

mul tifil anitlst]hdneadditpmb y#siseprdfehedvleatichtt the PElOredh@#benie neagd ayed. FI G
1 shows a twsted yarn 5 obtained by conbining two kinds of nultifilanents,

FI G 20shoyghiss, isslReSterFbSpoly siupsgener eAyglags 7iibét, G polgbows fibeer ed
yarn 8 and 2% FIG 5 shows irll)term' ngl ed yarn 9. [0028] As ?s shown in FIG

1 (A) and 48), a OpSIyiHopetb O MHdrsase flow cout thiddrlsamenbst MO8
tw sted together in"ordér to provide a twisted yarn 5. These four

mul tifilangpif ¢RAPrhS &MPMRP1GWPEY dsing the glass fiber, the polyester

fiber or the polypropylene fiber as fibers of plural kinds.

15 [0015] Next, in the diaphragm for the loud-speaker of the present
invention, the above described woven fabric for the loud-speaker
diaphragm is used in at least one part of the diaphragm. By using
this woven fabric for the diaphragm of the loud-speaker, the
diaphragm for the loud-speaker that is uniformly colored on the

20 whole without the lattice pattern and, moreover, has high tensile

strength is obtained.

[0016] Furthermore, in the first aspect, the loud-speaker of the

present invention has the diaphragm for the loud-speaker in which



0 5 JUN 2002 - 11 and three polyester fibers 2 twisted together. In the
twsted yarn 5 of the preferred enbodi nent of the present invention, 2S0
denier of PBO fiber 1 and 210 deni er of polyester fiber 2 arg enpl oyed.
Then, about |,000 denier of twisted yain-5 is obtained. 5 (0829JUN¥& PBO
fiber 1 is mxed into polyester fiber 2 by weaving this twisted yarn 5 into
fabric, and a woven fabric is obtained in which the color of PBO fiber 1
cannot be (disti.nguished clearly. Eyen .if_.the col or. of the dyed PBO fiber 1
s di f1or i FHERE RESEBPGA SHOERe fabriylal Haf yoliePbeskeh DaRREREThe woven
fabric is dyed in this stage, the lattice pattern does not appear in the
woven f abr(@sidg dugo]a celeisdi falyic byneyeioi) és epcessnst aftermploreds ol lor ed
beforehand. In this case, although the color of the one PBO fiber 1 is
partial | y addabser vedtha sbeordduaspectyf thanientdsspehlkemhall eheolpoesadit t he
twisted yarn 5 in itself becone identical with the color of the polyester

fiber 2 begawseidrheqabeisesf m@edfgyyhshgﬂn Yof nthe l6udLeRdhi@retviiyht hat of
t he pol yester fiber 2 occupying nost of the twisted yarn 5 owing to the

oxi ot egee’ mlad RiPeoPoh¥Cabbve f(ﬁ&"cgfc;legdstvt?&}e@ri%b?fé 25 % | 1BuldEpSaRg: col of

20 As a r esult e color of the p ter fiber 2 served as the whole

twisted yarn. 1t i ferahl e t | yestery fiber is d gpl den
col or so ﬁ%pﬂlﬁgngopéﬁ)rgé E’Eﬁoaf ir@%()rcteggoggg v%% &YPE‘?@ ?édi ?rfd%?s%qqgarl y
di stingui shet?“) 05 i UN 2002 - 12 5[0031] Thus; since the fabric is

woven usi ni IR SRYE OLRCT SPIPTERGRERCEHS t he col ored pol yester fiber 2, the
color of the PBOfiber 1 is mxed into that of the polyester fiber- 2 and

the color of the PBO fiber 1 may not be observed visually. In the finished
fabric, the color of 5 the polyester fiber 2 is observed as the color of
the fabri clO0Glsdl fMope@entdi iyl Yhe t lardspeaker ppevilsuspresgint dmegntonat ti ce
pattern occurs ow ng to threads made of PBO fiber 1. [0032] In addition, in
the chBe opraferalelyi e aabovordesaribad fdippheagm for the loud-speaker is
used, and uniform color which is provided in the stage of weaving
process is given to the woven fabric on the whole without a lattice
pattern and this uniform color is displayed as the color of the
diaphragm. Because the threads comprise fibers of plural kinds
15 even if the threads are dyed after woven into the fabric, the fabric can
be uniformly colored without the lattice pattern. In addition, such a
coloring method does not require time and effort, and even if there is
original color of the PBO fiber the lattice pattern is not displayed.
Besides, since it becomes possible that a fiber with a high tensile:
20  strength such as a PBO is mixed in plural fibers, a high tensile

strength as a diaphragm can be obtained. As a result, the

loud-speaker obtained can support a high output.



10 the threads using this nultifilanment may be used as col ored threads
w t hout any other coloring process. Thus when the threads are woven into
the woven fabric for the |oud-speaker diaphragm the col or of[]gr]quWead
becones identical with the color of thg woven fabric, and as a resu
operation procedure is sinplified because the 15 col oring process after
weavi ng step can be omtted [0033] In the enbodi nent of the present

i nvention, because the woven fabric is fori~ned by the twisted yarn 5 in
whi ch t he [PBOH | Ken thewpthernhgndt avan shetahavgt deseribnd ddaphtrgmi Bred
together, an effect of 20 nore uniformincrease in tensile strength is
achi eved iloutdhepehkére ofvthveintabtion iasusxahparitsd tiwa tdyeimg proogentilonhl fabric
in which the several PBO fibers and other fibers are inter woven

al ter nat elgholwiieBet dbige ﬁx@tth'ecsﬂagetkﬁeﬁiofz@ﬁ pridee g a0ty 2eBr WHicPAkthan
ext ensi on of 0 5 JUN 2002 - fe time is achieved but an

| t | 0034
Thon Cas b ‘?éﬁé‘%‘%qg%ﬁlp%%? opsie J@‘%??L%@%ﬁ%%@ﬁ“@gf?@g?d o the
f f th di h f th t | f t h
2 ot e I aBe iy iV HitRdsorS, RSBISEE, FphRt 05?130 1S s hera

i s obtaine the di ap byg theegld nd bﬁagtlful col or (\i\ntha

uni formy rfiéﬁ%l I FP@Hgtahmq EBPHRCY| fDREHOFY R n’f‘s ICR&d 2

col ored beforehand are used, an 10 effect of an _om ssion of_ the dyeing
process nERTOACSS iseomiiied tadter poves) thadoudasnakeh withothe I@éapb%@peaker
usi ng the above descri bed woven fabric for the |oud-speaker diaphragmis

i nst al | ed havingeumifiomrboekpraind geot dotesipgaiortdd]. VBgrthishenethd, sheaker i s
15 observed fromthe front, the color of the diaphragm4 for the

| oud- speakdiaplsraghs ef lew cast iberovided bécdee llveidhampetdctnrihg phecadisaphr agm
4 for the | oud-speaker has a beautiful color tone without the lattice

patter® orisagirhplifigd! @&fd} yhe alidphsagmr estblyitfanohed esappedthngmgife t he
| oud- speaker 3 1Is |nproved
strength and uniform coloration is obtained threads of the woven
fabric comprise the plural fibers. And as a result, it becomes
possible to provide the loud-speaker with low price and good
appearance.

15

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is one example of threads making up the woven fabric
for the loud-speaker diaphragm of an embodiment of the present
invention, and it shows a structural figure of twisted yarn in which
20  multifilaments of plurality of kinds are twisted. (A) is a partial plane

view and (B) is a sectional view;

[0020] FIG. 2 is other example of threads making up the woven

fabric for the loud-speaker diaphragm of an embodiment of the



20 [0036] The above descri bed enbodi nent is an exanple of preferred
description of the enbodi nent of the present invention w thout providing
any limtation to the invention, and various nodifications angJ a@gl Qﬁati ons
may occur without departing fromthe-spirit and - 14 057 lil (; scope
of the invention. For exanple, weaving threads constituting a woven fabric
for the | oud-speaker diaphragmmay be a ply yarn 5 as shown in (A) and (B)
of FIG 2. The ply yarn 6 conprises several PBO fibers 1 and several

pol yest er Biasens Mvesdi®Breandr ihehoysy & sfrudurphifigairea opl plEdyesydither

When the col ored polyester fiber 2 is enployed the sane as tw sted yarn 5,
t hi s col orwhiclosattigkhnasnthel pbhmal kindsherppliedar fApis pOpSmial plaaddi t i on,
weavi ng thread constituting the woven fabric for 10 a | oud-speaker

di aphr agmvisy fadgB is en$égivradliviswsuch as core yarn. In this core yarn 7,
as indicated in FIG 3, a PBOfiber 1 is placed, as a core thread, in a
central position, and the col ored polyester fiber 2 is placed to cover the
core thread in a part of a sheath surrounding the core thread. 15 [0038] In

addi ti gn, Ngat Y arn 8
has a gtru@lt6 ?rlqugs@ s%o%%ﬁgéﬁr@a@@?n&%ﬁ% aygggléél%r{ggd& gif%% i ber 1
is placed d.t core thread is then caovered by the pal.yester fiber 2 that
i nbs up. dRobi Tohe Cee U Bsafst FRetORRET o et SePOSIGER o B ¢ he
case of the above, descri bed ﬁore %arn 7 and %h}l@ ﬁovere garn 8, a color
sel ecti on WEPeHE FHED tHBhe@Pelli BREWSpRCSRYETY UGy Vf CPBOYAIBI 1 i s

hi dden. 0 5 JUN 2002 - 15 [0039] In addition, weaving threads, maki ng up
a woven f awhich feltifilamendscak dhedphpralalindayanse cambinedr ni (Yl &d &arn 9
as shown in FIG S. This interm ngled yarn 9 is fornmed by interm ngling the
PBO f i ber spartidloplens vigwt andHB) PB@ $¢dierraliviewd t he pol yester fibers 2 5
thr ough an air flow nozzle. [0040] In the case of the above described core
yarn ) the covered yarn 8 or the interningled yarn 9, the PBO fiber 1 that
is difficult to be colored is placed or conbined as a core thread in the
center to [D022)t rRIBCE # cxhel| yxaoipde abll ehpeddeshakidd hep the avsteapl e
fiber in case of a core yarn) around the core thread. Accordingly, when the

fabric af tRbriwven tSe dmdi-sPBQkéﬁWﬁ%ﬂﬂ*aghh bef a4 i embyeEnemauegh, trand as a
result the color of the PBOfiber 1 that is difficult to be col ored becones

less vi si bh@seMdnvBnddd t4:00 it YABW st AetPRtaal Sigurk RETcRekod Wiirphirhas been
col ored beforehand is used, the color of the pol yester fiber whi ch had
[

been al r eady; 0! gfadrisehier ¥Pdnes plieCRlals dlrel REnER. f abii g for the

| oud- speaker ragm after woven. us I n both cases ere e pol yester

fi ber1?hgs%%ﬁ%%1§§ﬂagfﬁe‘qiegpgﬁaqg§qg agg%ﬁgé}galf@gw.c is dyed after woven, and

wher e ol yester fiber woveh into fabric and the dyeing
process is omtted, a beautiful and uniformcol or may be shown on the
fabric without any lattice patter n or an irregularity.

[0023] FIG. 5 is other example of threads making up the woven
fabric for the loud-speaker diaphragm of an embodiment of the
present invention, and it shows a structural figure of intermingled
20  yarn in which multifilaments of the plural kinds are intermingled.

(A) is a partial plane view and (Bj) is a sectional view;



U5 JUN 2002 - 16 [0041] In addition, in the preferred enbodi nent of the
present invention the threads used for the woven fabric for the

| oud- speaker di aphragm are made up of conprise the PBO fi ber 10quungyn

pol yester fiber 2, but any other synthidtic fibers. For exanple, the

conbi nati ons of a pol ypropyl ene fiber and the PBQ fiber 1, or the polyester
fiber 2, the polypropylene fiber and the PBO fiber 1 nay al so be used. And
nor eover, other fibers for increasing the tensile strength may be enpl oyed
i nst ead of (5B i s @ ir adigyra sbersngran wxaprpleap! khadkiaphrago fehe fi ber
for increasing the tensile strength may 10 be enpl oyed to constitute the

t hread. [OtHRJlo8d-ssdalernonolhe | Emesant motexbdnresedéfotteh dodd aspeaker,

mul tifilanment used for threads of the woven fabric instead of using the
fiber col oggd (Refioneprift vieheaddqBPds Br cehdBieRe aper fornmed 15 after the
fabric is woven, or after the fabric is incorporated in the diaphragm4 for
t he | oud-speaker. | NDUSTRI AL APPLI CABI LI TY [0043] As di scussed in detai
above, in the woven fabric for the 20 | oud-speaker di aphragm the diaphragm

for the | oygsspe nd .t he . - r._of .the. sent i ntion, the

ot 8 pallRTERE TS s Bt PRRPREY i ol E558k BEXEE S

t hreads usgd for. the woven feﬁ)r | s _conprise conbined fibers of plural

kinds. In i¢ fghconvenigon oqcl—tsp_e r diadpRragf8l e, a surface with a

uniformtone of color is obtained even if a colored fiber is partially

enpl oyed. [0044) In addition, because the twi sted yarn, the ply yarn, the

core 5 yarn, the covered yarn or an intermngled yarn is enpl oyed, the

i ncrease i BH MOPBEs AR OO PEDEIN VRN TAON he sane time formati on

of the lattice pattern after dyed nay be suppressed.
[0026]Hereinafter, detailed description about preferred embodiments

10  of the present invention will be given referring to drawings.

[0027] FIGS. 1 to 5 show a structure of threads constituting the
woven fabric for the loud-speaker diaphragm used for the diaphragm
for the loud-speaker of the present invention. Threads used in a
15  preferred embodiment of the present invention comprise two kinds of
multifilaments. As the two kinds of multifilaments here, a polyester
fiber and the PBO fiber are employed. FIG. 1 shows a twisted yarn 5
obtained by combining two kinds of multifilaments, FIG. 2 shows ply
yarn 6, FIG. 3 shows core yarn 7, FIG. 4 shows covered yarn 8 and

20  FIG. 5 shows intermingled yarn 9.

[0028] As is shown in FIG. 1 (A) and (B}, one thread comprises four
multifilaments combined and twisted together in order to provide a

twisted yarn 5. These four multifilaments comprise one PBO fiber 1



Furthernore, if PBO fiber is mxed, an effect of a whole and average, not
partial, increase in tensile strength is expected, because PBO 10 fi ber has
a characteristic having an extrenely high tensile strength. [OOﬁg)]
Furthernore, when other fiber in itselfiyis col ored beforehand a 1JU>N W en
along wi th another fiber such as PBO fiber, a colored wwven fabric is
provided, and as a result an operation procedure may 15 be sinplified
because of om ssion of a dyeing process after uroven. And overall uniform
col or at i onaingd tlchicepelyestarhidliersaPytwiated weeplaet. erlm the Prvistadyarn-5 b8

CLAIMS 1. A woven fabric for |oud-speaker di aphragmusing a woven fabric

woven W t htBetpreg@deddbodinent idfehs mesphtiimetions256 ddideaet @B@ed in
that at | east one of said fibers of the plural kinds is a fiber with poor

dye-affini her2y o woNPRcARE |6r HofydoUd RRaabeLrel pGam acapid ng Lo

Claim1l1, characterized in that sai r wth poor d ity 1s PBO 10

(pol y(p- phenyl nw obi soxaz0l fi . The .woven fabric for
Ioud-speak&k%dﬁa rag e%’(%oﬁ“ﬁa%%ygrgsrﬁslg%tralg?d'char acterized in that

said thread is a twisted yarn, a ply yarn, a core yarn, a covered yarn or
an intefmngled yarn. 15 4. The woven fabric for |oud-speaker diaphragm
according to Claim1 or 2, characterized in that at | east one of said
fibers of {B@2Bl ufhe RPRUdikarnérist paixednigtpi Belyentam fivesr2 dye vegavingt y
constituting the thread used for weaving the woven fabric is a fiber-

col ored wi thiRGwlgtsl garpi §nertos falsric,Thadwvey evovieabiabritors lobadirsgeaker

di aphragm accor ding to Caim3, characterized in that the PBO

(pol y( p- phertyicdnehe colok%f RBB {ibdr dppanhenbehdistinguisie¢d cléddy. i Evphaced as

a core t'tlread of snc) corn wrr;. co~-ered earn or rnterntngled yarn.
if the color of the dyed PBO fiber 1 is different from the color of the
10 dyed polyester fiber 2 when the woven fabric is dyed in this stage, the

lattice pattern does not appear in the woven fabric.

[0030] In addition, the polyester fiber 2 may be colored beforehand.
In this case, although the color of the one PBO fiber 1 is partially
15  observed in the four monofilaments, the whole color of the twisted
yarn 5 in itself become identical with the color of the polyester fiber 2
because the color of the twisted yarn 5 is ruled over by that of the
polyester fiber 2 occupying most of the twisted yarn 5 owing to the
existence of three polyester fibers 2 that are colored in the same color.
20  As a result the color of the polyester fiber 2 is observed as the whole
twisted yarn. It is preferable that the polyester fiber 2 is dyed golden
color so that the color of PBO fiber 1 observed partially is not clearly

distinguished.



6. The ~o~~en fabric for |oud-speaker diaphragm ~iccordrr~~ tc~ Caim4,
characterized in that said colored fiber is nade up of glass) pohTester ar
pol ypropyl ene. 7. A di aphragm for |oud-speaker, characterized i&3tJN#t0Bai d
woven fabric for |oud-speaker diaphr-add according to any one of Cains 1 to
6 is used in at |east a portion of the diaphragm g. A |oud-speaker
conprising a | oud-speaker di aphragm which is constituted of said woven
fabric for |oud-speaker diaphragmaccording to Claim1, 2, 3 or 5,

char act er i [088 I]n Thas, sdnde vibheefalhribrisc waeveeoluming. the- twikstad-yerwaler
conprising a |l oud-speaker diaphragncharacterized in that the |oud-speaker
di aphr agm irtadende thp cflosad gholymster fideriZ, flog cbturdos peakEBOdiiBehnagm
according to any one of Clainms 1 to 6. .AY

A AYY. Al 14t B AN oAl ¥t her Dbt the AoldSBr e ATSOSE} XI 2P

| b AN AN
(yal 001 X o8] saleabe e thcehadl sahealy eheeleglnalnehcmben) cale b of ) oal
ca] oa] ha] e OSSR BpeR) Z0c BpeRrll & B EURELETIRE TRNEMSRED] cal cay
oL AL ek e ahant e athe Ther 3 Sah e palishoalsile® ool oa

HUE VAP I 2180 *
? ;a]lc?] Ca] ../H/|wnmhc”Y]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca]
ca] ca] ca] cayviag tatbateds vaddapt Jfibgrcla] ca] ca] ca! / / ONO0000$1] 1111C22231 33
4451.555555536s6667zupkf a\ W ca] ca] ca] ca] ca] ca] calU] ca] caU] ca] ca] ca] ca] ca]ca]c
A 1 7898~889' :s: :;
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] ca] ca] ca] Hj3] dal edlitdnajieaheatasd of]seid¢cting & caloraicaludaltaiealt @EOGAZAA
A* Bi BBB- CsCCCDD+Ej EEEEFGWEGEGGE H | * 1 5J~J} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] c

a] ca] ¢a] cajrakrrdLdd %ﬁﬁ%]tﬁ?d edl g allaalcral falyCbt adccphsadglateédlpad£dd cal ca! ~
JJJIKK=LNK Px PPPQ=QQORS9S} SST* TCTTTUNUUUUUWV] V| wr | gb] X] ] ca] ca] ca] calU] ca] ca] ca

Lfggfﬂ/@al Al Galr dieal calibahealrdtedd calrerlsc alsal calcahsakaal sad cal cajc

VO VIV X 00BN O Y EMERZELLR o] e L B0kl egkcalial oal oal
caJ ca]ca]ca]calca gg]ca]ca ca] cal ca] ca] ca] call ca] caJ ca] caJ caJtal ca] ca] ca] ca
| oal cal cal i 3¢ on EERON Yrb U ZVEZALLLEV e s Kbl 6 kel ] cal cal
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109 ()- @/ 10%& ()-%40% ()-109%&. ()- @Bs10%& ()- .@#10% $109%Z& () -
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[0033] In the embodiment of the present invention, because the

woven fabric is formed by the twisted yarn 5 in which the PBO fiber 1

with high tensile strength is mixed and twisted together, an effect of

20  more uniform increase in tensile strength is achieved in the whole
woven fabric as compared with the conventional fabric in which the

several PBO fibers and other fibers are inter woven alternately.

When this fabric is used for the diaphragm, not only an extension of



| @ 109Z& ()-Y:109Z& ()-Yg 109@& ()- nPdE_@ #10%, # 109%Z& ()- Fs109Z& ()-F
10028 ()-#109%&& ()-Y 109Z& ()-Yz 10%z& ()-' | dE @

#10% 109Z& () - F- 109%Z& ()- Y+ 109Z& ()-Yf)z 109&& ()- FL' 05 JUN 2002
109@28&' () - 3%#109&& ()- MBxmbC #10% 10%§ & ()-3 10Z 10Z 10Zl @z 10%Z& ()- F6
10928& ()-F3 109%&& ()- Y1 109%& ()- &1: dEnbC #109% YZ"10%4| & ()- | ST
10%| & ()-18&g 109%H & ()- Y z 10%| & ()-1 T 10% & ()- F10%| & ()- @dEnbC
#10% g 10%[ & ().- Yz . 10%4| & (31 '10%4| & (]> | 10%4| & ()-|8 10%1|& ()-Ig
10%4| & ()-2 lHegid i Bl dvaf) &0 (3pp 1¢a}t1qo%v| ¢ Youdtsppadoymyeh ) -
30410%1 & ()- | @g 10% & ()-18& g 10%}| & ()-2zdYNC #10% 104| 104| 104|1 S8z
10%4| & () - hBrerlovh & beecomes possible.

[0034] When, as shown in FIG. 6, the above described woven fabric
5 is used on the surface of the diaphragm 4 of the loud-speaker, the
color of the diaphragm 4 of the loud-speaker is the color of this woven
fabric. In this way here is obtained the diaphragm 4 with even and
beautiful color and with a uniformly high tensile strength. In
addition, if monofilaments 1 and 2 colored beforehand are used, an

10 effect of an omission of the dyeing process may also be expected.

[0035] The diaphragm 4 for the loud-speaker using the above
described woven fabric for the loud-speaker diaphragm is installed in
the main body of the loud-speaker 3. When the loud-speaker is
15 observed from the froﬂt, the color of the diaphragm 4 for the
loud-speaker is observed as the color of the loud-speaker 3. The
diaphragm 4 for the loud-speaker-has a beautiful color tone without
the lattice pattern or an irregularity, and as a result the whole
appearance of the loud-speaker 3 is improved.
20
[0036] The above described embodiment is an example of preferred
description of the embodiment of the present invention without
providing any limitation to the invention, and various modifications

and applications may occur without departing from the spirit and
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s$10%&' ()- 10% ()- 10G 10G 10G S8 10%G& ()- &6f 10%G& ()- audEbC #10%y
109&’ () - 3f 10%&(f Y10%& () - 3ss 109&’ (1) 38f 109%& ()-3y 109 ()- HrudEpC
#109% / - #109@0P§ -of [theligngntiarzachongxample 1 pwavig #hooaiq ronsyituting a) - +, -
?Lb@ #1098 @ 10%& () - 10%r&' () -$@0%r& ()-3 10 10 10310%&k ()-1 10%&' ()- LP
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|- #109%& ()-M - #10%m& ()-M @10%} & ()- ulviw ! " 2##$dB@ 10nB& #109%&' () - Z

shown in (A} and (B) of FIG. 2. The ply yarn 6 comprises several

PBO fibers 1 and several polyester fibers 2, colored or not colored,

5 that are plied together. When the colored polyester fiber 2 is
employed the same as twisted yarn 5, this color is observed as the

color of the ply yarn 6.

[0037] In addition, weaving thread constituting the woven fabric for
10 a loud-speaker diaphragm may have a configuration such as core
yarn. In this core yarn 7, as indicated in FIG. 3, a PBO fiber 1 is
placed, as a core thread, in a central position, and the colored
polyester fiber 2 is placed to cover the core thread in a part of a
sheath surrounding the core thread.
15
[0038] In addition, the weaving threads may be a covered yarn 8.
The covered yarn 8 has a structure, as shown in FIG. 4, in which a
core thread of PBO fiber 1 is placed and the core thread is then
covered by the polyester fiber 2 that winds up around the core thread
20 the same as the core yarn 7. In the case of the above described core
yarn 7 and this covered yarn 8, a color selection may be made more

flexible, because the color of PBO fiber 1 is hidden.
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10G loud-speaker diaphragm may be an intermingled yarn 9 as shown in

FIG. 5. This intermingled yarn 9 is formed by intermingling the

PBO fibers 1 alone or both the PBO {ibers 1 and the polyester fibers 2

5 through an air flow nozzle.

[0040] In the case of the above described core yarn 7, the covered
yarn 8 or the intermingled yarn 9, the PBO fiber 1 that is difficult to
be colored is placed or combined as a core thread in the center to
10  introduce an easily colorable polyester fiber 2 (a staple fiber in case of
a core yarn) around the core thread. Accordingly, when the fabric
after woven is dyed, the polyester fiber 2 is dyed enough, and as a
result the color of the PBO fiber 1 that is difficult to be colored
becomes less visible. And in addition, when the polyester fiber 2
15  which has been colored beforehand is used, the color of the polyester
fiber 2 which had been already colored is observed as the color of the
woven fabric for the loud-speaker diaphragm after woven. Thus in
both cases where the polyester fiber 2 is not colored beforehand and
the fabric is dyed after woven, and where the colored polyester fiber 2
20  is woven into fabric and the dyeing process is omitted, a beautiful
and uniform color may be shown on the fabric without any lattice

pattern or an irregularity.
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U& ()- &1O9Yssstey 1ber 2, the polypropylene fiber and the PBO fiber '1 may

also be used. And moreover, other fibers for increasing the tensile
strength may be employed instead of PBO fiber 1 or only fibers of the
plural kinds without the fiber for increasing the tensile strength may

10 be employed to constitute the thread.

[0042] By wusing monofilament not colored Dbeforehand as
multifilament used for threads of the woven fabric instead of using
the fiber colored beforehand, the dyeing process may be performed
15  after the fabric is woven, or after the fabric is incorporated in the

diaphragm 4 for the loud-speaker.

INDUSTRIAL APPLICABILITY

[0043]As discussed in detail above, in the woven fabric for the
20  loud-speaker diaphragm, the diaphragm for the loud-speaker and the
loud-speaker of the present invention, the lattice pattern is not
observed in the fabric after dyed because the threads used for the

woven fabric comprise combined fibers of plural kinds. In addition,
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as a whole, a surface with a uniform tone of color is obtained even if a

colored fiber is partially employed.

[0044} In addition, because the twisted yarn, the ply yarn, the core
b5 yarn, the covered yarn or an intermingled yarn is employed, the
increase in tensile strength may be expected and at the same time
formation of the lattice pattern after dyed may be suppressed.
Furthermore, if PBO fiber is mixed, an effect of a whole and average,
not partial, increase in tensile strength is expected, because PBO

10 fiber has a characteristic having an extremely high tensile strength.

[0045] Furthermore, when other fiber in itself is colored beforehand
and is woven along with another fiber such as PBO fiber, a colored
woven fabric is provided, and as a result an operation procedure may
15 be simplified because of omission of a dyeing process‘after woven.
And overall uniform coloration is achieved without any lattice

pattern.



U& ()-&10% U& ()-F 10UU 10UU 10UU Q ' @10%JU& ()- Q=QQORSOSIEUV7Om f 3f
10% U& ()-10% U& ()-y 10% U& ()-4m' 10% U& ()-yf 10% U& ()-9f 10% U& () -
9S} SST* TCTTAEUVZOM f -z 10% U& ()- + 10% U& ()-s' 10% U& () -IYSa8N 2

U& ()-SHy 10% U& ()-9! 10% U& () - TTUNUBWBULUXmbCOm $109%& ()- 10 U 10 U 10
U96 10% U& ()- 4 10%

CLAIMS

1. A woven fabric for loud-speaker diaphragm using a woven
fabric woven with a thread comprising fibers of plural kinds,
b characterized in that at least one of said fibers of the plural kinds is a

fiber with poor dye-affinity.

2. The woven fabric for loud-speaker diaphragm according to
Claim 1, characterized in that said fiber with poor dye-affinity is PBO

10 (poly(p-phenylene benzobisoxazole)) fiber.

3. The woven fabric for loud-speaker diaphragm according to
Claim 1 or 2, characterized in that said thread is a twisted yarn, a ply
yarn, a core yarn, a covered yarn or an intermingled yarn.
15

4. The woven fabric for loud-speaker diaphragm according to
élaim 1 or 2, characterized in that at least one of said fibers of the
plural kinds other than the fiber with poor dye-affinity constituting
the thread used for weaving the woven fabric is a fiber colored with

20  dyes or pigments.

5. The woven fabric for loud-speaker diaphragm according to

Claim 3, characterized in that the PBO (poly(p-phenylene
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7. A diaphragm for loud-speaker, characterized in that said woven

fabric for loud-speaker diaphragm according to any one of Claims 1

to 6 is used in at least a portion of the diaphragm.

8. A loud-speaker comprising a loud-speaker diaphragm which is

constituted of said woven fabric for loud-speaker diaphragm according

to Claim 1, 2, 3 or 5, characterized in that said woven fabric is colored.

9. A loud-speaker comprising a loud-speaker diaphragm.
characterized in that the loud-speaker diaphragm is made up of said woven
fabric for loud-speaker diaphragm according to any one of Claims 1 to 6.



